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Abstract   

Experiencing parental divorce or separation in childhood is associated with poorer 

academic achievement, and impairments in physical and mental health. Numerous 

studies suggest that children and youth who grow up with divorced parents get lower 

grades and test scores in school and have more symptoms of externalizing and 

internalizing problems compared to those raised in two-parent nondivorced families. 

Moreover, these problems are not confined to childhood but tend to persist into 

adulthood as well.   

The overall aim of the current thesis was to expand the knowledge of how parental 

divorce relates to adolescents’ academic achievement, mental health and health 

complaints, by examining heterogeneity in the outcomes of divorce by parental 

educational qualifications, family structure, and sibship-type (i.e., biological, half – 

and stepsiblings). To reach these aims, we utilized data from the large population-

based youth@hordaland study of adolescents aged 16–19, that was merged with data 

from national registries.   

In Paper I, the aim was to investigate whether the association between parental 

divorce and adolescents’ grade point average (GPA) was related to parental 

educational qualifications. Overall, it was found that adolescents with divorced 

parents had a GPA that was 0.3 standard deviation units lower than adolescents with 

nondivorced parents. However, while a divorce was hardly related to GPA among 

adolescents with uneducated parents, divorce was linked to a lower GPA among 

adolescents with educated mothers, independent of paternal educational qualifications 

and household income measures. 

In Paper II, the aim was to investigate the distribution of mental health problems 

across six different family structures following the steep increase in parents choosing 

joint physical custody in Norway. It was found that adolescents living in joint 

physical custody (JPC) displayed significantly lower levels of both externalizing and 

internalizing problems than their peers living in single parent and stepparent families. 

Moreover, levels of mental health problems among adolescents in JPC were quite 
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similar to and not statistically significantly different from those living in a two-parent 

nuclear family.  

In Paper III, the aims were to investigate how family structures were related to health 

complaints among adolescents, while capturing the complexity of the modern family 

by including information about sibship-type (i.e., biological, half- and stepsiblings) in 

the household. Corroborating the findings from Paper II, it was found that adolescents 

in JPC reported lower levels of health complaints than their peers in other post-

divorce family structures. Moreover, independent of family structure, sharing a 

household with biological siblings was associated with lower levels of health 

complaints, while living with stepsiblings was associated with higher levels, but only 

among girls. 

Overall, the findings from this thesis suggest that adolescents with divorced parents 

get lower grades and report higher levels of mental health problems and health 

complaints than their peers in nuclear two-parent families. Furthermore, parental 

educational qualifications, adolescents’ post-divorce family structure, and the 

presence of biological and stepsiblings in the household, may influence the 

associations between parental divorce and adolescents’ post-divorce adjustment. 
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1. Introduction 

1.1 Background for the thesis 

One of the great changes to family life during the second half of the 20th century was 

the steep rise in divorce rates in industrialized western societies.1 The crude divorce 

ratea more than doubled from 0.8 in 1965 to 1.9 in 2015 within the EU-28 countries.2 

In the U.S., the rates soared from 2.2 in 1960 to 5.2 in 1980 3 before gradually 

declining to 3.2 in 2016.b A similar trend was observed in Norway, where the crude 

divorce rate rose from 0.7 in 1960 to 1.9 in 2016.2 According to recent official 

statistics, approximately 20,000 Norwegian children below the age of 18 experienced 

that their parents either divorced or separated in 2018.4 No official statistics exist with 

regards to children experiencing parental break-up from cohabitation. As more than 

40 % of children in Norway are born to cohabiting parents,5 the rate of children 

experiencing family dissolution during childhood is likely much higher.  

Rising divorce rates and their impact on the lives of adults and children sparked a 

formidable interest among scientists from a range of different fields spanning from 

developmental and clinical psychology to sociology, demography, history, and 

economics, to name a few. As noted by Amato,1 this poses a sobering challenge to 

any reviewer attempting to synthesize the knowledge on this topic.  

At times, a divorcec may be in the best interest of parents and their children. 

Nevertheless, most academic attention has been devoted to the negative consequences 

a divorce might entail for children’s well-being and later life chances. Most notably, a 

large body of scientific literature has documented that children and adolescents with 

 
a The crude divorce rate is a measure of number of divorces per 1,000 persons. 

b Figures for the U.S. 2016 retrieved from OECD Family Database; https://bit.ly/2l0WTtw 

c Throughout this thesis, the term ‘divorce’ is generally used in a broad sense to refer to both relationships that 
were legal marriages (de jure marriage) as well as de facto marriages (cohabiting relationships). Legal 
marriages and cohabiting relationships are in most respects treated equivalently under Norwegian law. 
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divorced parents, on average, display higher levels of physical and mental health 

problems, and do less well in school compared to their peers living with nondivorced 

parents.3,6–11 These adversities are not limited to childhood. Adults whose parents 

divorced during their childhood tend to have lower levels of psychological well-

being, lower educational attainment, experience more relationship instability, and are 

more likely to themselves divorce, compared to those whose parents remained 

married.12–16  

A couple of decades ago, some believed that the impact of divorce on children’s 

adjustment would be less pronounced in the Scandinavian countries.17 The generous 

welfare state and liberal attitudes towards divorce in these countries were assumed to 

act as a buffer against adversities of divorce on children’s adjustment.17 This 

assumption has not withstood the test of time; it is now well documented that divorce 

is associated with adverse outcomes among children also in the Scandinavian 

countries,17–24 with effect sizes quite similar to those obtained in the U.S.25,26  

A divorce does not affect families equally. While some families may welcome the 

cessation of a troubled marriage, a divorce might put other families in a situation of 

temporal or chronic disadvantage. Research on divorce and outcomes among children 

and youth have gradually tried to identify risk and resilience factors that may 

determine under which circumstances a divorce might lead to adverse outcomes.3,27 

Research has shown a growing interest with regards to whether the link between 

divorce and academic outcomes among youth differ across socioeconomic strata. 

Despite some mixed findings, recent studies tend to support the floor effects 

hypothesis, whereby the educational consequences of divorce are relatively larger 

among youth with highly educated compared to lowly educated parents.28–32 Previous 

studies have primarily been conducted on British, US, and German samples, often on 

cohorts from the 1970–1980s. It is unclear whether the previous somewhat mixed 

results stem from cross-national differences in demographics, political, or educational 

systems. There is a stated need for studies on more recent cohorts in other cultural 

contexts.28,29 
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High divorce rates, coupled with re-partnering and remarriages, have increased the 

complexity of modern families.33 An important part of the restructuring of post-

divorce family life involves the division of the time each parent spends with the 

child.34 Whereas maternal custody used to be the norm, the last decades have put a 

greater emphasis on children spending equal time with both parents after a 

divorce.35,36 As a result, the number of families choosing joint physical custodyd have 

sharply risen in several western countries.37 This custody arrangement has its 

opponents, and it has been frequently stated that the stresses of living in two homes 

may be a burden and hamper children’s post-divorce adjustment.38–40 Proponents of 

joint physical custody, on the other hand, tend to focus on the beneficial effects of 

increased access to both parents’ resources.41 A growing body of research supports 

this latter view, whereby children and adolescents in joint physical custody tend to be 

better adjusted than their peers living in single parent or stepparent families.37,42–47  

Family structure has traditionally been defined according to the parental adult(s) 

present in the household while ignoring siblings.48 As families have become more 

diverse, children are also more likely to grow up with half- and stepsiblings. 

Accounting for sibship-type (i.e., whether the household consists of biological, half- 

or stepsiblings) may be necessary, as youth’s adjustment appear to not only be related 

to the adult(s) whom they share a home with, but also the presence of siblings.49 Few 

studies have, however, considered both family structure and sibship-type when 

examining youth’s post-divorce adjustment.  

Perspectives launched to explain why divorce is associated with adjustment problems 

in children and adolescents have focused on the loss of a parent, parental adjustment, 

conflict between parents, life stress, economic hardship, and selection effects.50 In 

trying to unify these perspectives, Amato 1 has proposed the divorce-stress-

adjustment perspective. This perspective highlights that a divorce is not a single 

 
d Also called shared (physical) custody. This is different from “joint legal custody”, which implies that both 
parents have equal right to make legal decisions on matters impacting the child. Although many parents with 
joint legal custody also choose joint physical custody, parents with joint legal custody might also choose other 
custody arrangements (e.g., that the child lives primarily with the mother).   
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event, but a process that may begin long before and may end long after the legal 

divorce is finalized. How children adjust to this process, depends, according to this 

perspective, on explanatory/mediating mechanisms (e.g., parental conflict and 

parenting quality, changes in household income), and fixed/moderating factors that 

create variability in how these mechanisms are linked to child outcomes (e.g., 

parental education, family structure, personality factors, and resilience). 

The present thesis is divided into four main parts. The first part will provide a brief 

overview of theoretical perspectives underpinning most contemporary divorce 

research. In the second part, the heterogeneity in the link between parental divorce 

and youths’ educational outcomes will be explored. Recent studies suggest that 

parental education may be an important moderator of the association between 

parental divorce and youth’s academic achievement, and most attention will be paid 

to this finding. The third part examines how growing up in different post-divorce 

family structures is related to youths’ post-divorce adjustment. A particular focus will 

be devoted to joint physical custody, as this living arrangement has received a great 

deal of attention among both scientists, policymakers, and the general population in 

recent years. Finally, the fourth part builds on this research by reviewing an emerging 

field of studies focusing on how sibship-type (i.e., biological, half- and stepsiblings) 

relate to adolescents’ post-divorce adjustment, and by examining how health 

complaints among adolescents might be a function of both family structure and 

sibship-types. 
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1.2 Theoretical perspectives 

The theories aiming to explain the impact of divorce on adults and children span from 

attachment theory 51 and feminist theory,52 to more contemporary perspectives that 

focus on the loss of a parent, adjustment of the custodial parent, stress, interparental 

conflict, economic deprivation, and selection.6,50,53  These contemporary perspectives 

are considered complementary, rather than mutually exclusive.50 This thesis leans 

mostly on the parental loss and parental adjustment perspectives, the economic 

deprivation perspective, and the divorce-stress-adjustment perspective. These 

perspectives will be given the most attention in the following. The degree to which 

divorce is causally related to child outcomes is further an ongoing debate within this 

research field. This will be covered in the final part about selection and 

methodological considerations.  

The thesis is also rooted within a different branch of sociology investigating how 

adverse life events may disrupt the transmission of social capital between parents and 

their offspring. The theoretical foundation of this branch will be presented in more 

detail in section 1.3. The classical perspectives presented in the following might 

nevertheless be relevant as a background also for this part.  

1.2.1 The parental loss perspective  
This perspective builds on the notion that both parents are important resources for 

their children through providing emotional and practical support, guidance, and 

supervision, and by serving as role models whereby children learn cooperation and 

compromise.50,53 Decreased quantity and quality of contact with the noncustodial 

parent are thus within this perspective seen as a key mechanism in explaining the risk 

of adjustment problems among children. The quality of parenting provided by the 

custodial parent may also decline following a divorce, due to time and energy 

constraints by the combination of labor force participation and sole parenting. Two 

key hypotheses drawn from this perspective are of special interest to the present 

thesis:50,53 (1) The frequency of contact with the noncustodial parent or having joint 

custody is positively associated with children’s post-divorce adjustment. (2) The 
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introduction of a stepparent may improve children’s adjustment as the new parent 

may cover for the loss of parental resources when one of the parents moves out 

following a divorce.  

1.2.2 The economic deprivation perspective 
Economic hardship may be a consequence of divorce and single parenthood and has a 

well-documented association to adjustment problems among children and youth.9,54,55 

The economic deprivation perspective has thus become one of the main perspectives 

in understanding the potential negative consequences of divorce. This perspective 

leans on family investment and family stress models.56–58 It posits that divorce-driven 

economic decline may affect children through less parental investment (e.g., 

investment in their education, leisure activities, and housing), and through increased 

parental stress which may affect children through less optimal parenting practices.50,59  

Several studies have found that accounting for various measures of household income 

reduces differences in negative outcomes between children with and without divorced 

parents.9,59,60 The relevance of this perspective, however, has been questioned in 

understanding the higher levels of adjustment problems among children with 

divorced parents in the Nordic countries, due to the elaborate welfare systems which 

reduce absolute levels of poverty among single mothers.17 Supporting this notion, two 

studies from Sweden found that accounting for measures of disposable household 

income hardly changed the difference in adjustment between children in nuclear 

families versus children in single parent households.61,62 Similarly, two Norwegian 

studies found weak attenuating effects of register-based household income or a 

composite measure of SES including register-based income, on the links between 

divorce and measures of anxiety and depression among adolescents.18,19  

Nordic studies utilizing subjective measures of economic well-being e tend to find 

that such measures explain part of the differences between children from nondivorced 

 
e Whereby respondents typically are asked to rate how they perceive their economic well-being compared to 
others, or asked to indicate their perceived subjective SES on a pictorial representation of a ladder where the 
top represents those who are best off (i.e., have most money, education, and the best jobs; see e.g., 63,64).  
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versus single or stepparent households. While not measuring absolute levels of 

poverty, subjective measures are proposed to measure the cognitive average of 

several socioeconomic indicators.64 They may perhaps capture the feeling of being 

relatively deprived in the sense of failing to meet some form of desirable standard of 

living.65 The relative deprivation hypothesis proposes that inequality is experienced 

through several forms of social comparisons, whereby income is an especially salient 

feature.66 Experiencing relative deprivation has been linked to mental health 

outcomes among children and youth.67,68 Hence, it is viable that the notion of relative 

deprivation is more applicable than absolute deprivation in understanding how 

economic consequences of divorce influence the post-divorce adjustment among 

youth in Norway. In the present thesis, objective and subjective measures of familial 

socioeconomic status are part of the investigations of the links between divorce, 

family structure, and outcomes among adolescents. 

1.2.3 Parental adjustment  
The parental adjustment perspective highlights that divorce is a stressful experience, 

to which most adults will have some difficulties adjusting.50 Stress may further impair 

parents’ psychological well-being, resulting in less optimal parenting practices and 

less positive parent-child relationships. These processes are within this perspective 

believed to account for the negative consequences of divorce on children’s 

adjustment. Moreover, this perspective lends more weight to the custodial parent’s 

adjustment, as most childrearing responsibilities fall on this individual. Two key 

hypotheses have been derived from this perspective: (1) The well-being of children of 

divorce is positively related to the custodial parent’s post-divorce adjustment. (2) The 

custodial parent’s parenting skills and the quality of the child-parent relationship are 

predictive of children’s post-divorce adjustment. Measures of parental adjustment and 

the quality of child-parent relationships have not been available in the present thesis. 

Keeping in mind that a divorce is a challenging process for most parents and that 

their adjustment may have implications for their children’s well-being, is still 

valuable when interpreting the results of this thesis. 
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1.2.4 The interparental conflict perspective 
This perspective holds that conflict between parents before, during, or after the 

divorce is a primary mechanism in explaining unfavorable outcomes of divorce. In 

general support of this perspective, several studies find that parental conflict is a 

robust predictor of children and youth socio-emotional functioning.69–75 Parental 

conflict is believed to have direct negative effects on children through mechanisms 

such as children’s modeling of negative parental behavior, and indirect effects 

through affecting the parent-child relationship.76 According to Amato,77 several 

models might explain how divorce and parental conflict relate to children’s 

adjustment, as parental conflict and divorce might both have independent f and 

interactive effects on children’s outcomes. Of note, a few studies suggest that 

children and youth may be better off when a divorce removes them from a conflict-

ridden home.77,78  

1.2.5 The divorce-stress-adjustment perspective 
Most perspectives start with the notion that divorce is a stressful life change that both 

parents and their children are impacted by. Based on this observation, Amato has 

formulated the divorce-stress-adjustment perspective 1 as a unifying framework 

integrating elements from previous perspectives (see Figure 1). This model 

emphasizes that divorce is a process rather than a discrete point in time. An essential 

insight gained by this view is that the “divorce” can start long before the couple splits 

apart. As most people enter marriage hoping it will last, the realization that the 

marriage is not sustainable is likely painful. This can set into motion several 

processes (e.g., denial, grief, negotiations, conflicts) that can lead to observable 

negative consequences among adults and their children, even years prior to the 

formalization of the divorce.1 For some, the formalization of the divorce may bring 

an end to such adversities. For others, new events and processes emerge that can 

make post-divorce life equally or more troubling.  

 
f See also Amato50 for an elaboration of this take on the interparental conflict perspective. 
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Figure 1. The divorce-stress-adjustment perspective. Adopted from Amato.1 

Experiencing less effective parenting, decreased involvement of a parent, exposure to 

parental conflict, and stressors tied to decline in economic resources, moving of 

households, and introduction of a stepparent, are all potential risk factors that may 

impact children’s adjustment. Some of these factors may be preceded by, be a 

consequence of, or be reciprocally influenced by each other. The previous 

perspectives mentioned above are thus generally viewed as complementary. 

This perspective permits considerable heterogeneity in the outcomes of divorce as 

individual (e.g., resilience, temperament, genetics), social (e.g., social support), and 

structural roles and settings (e.g., education, employment, stigmatization) may act as 

moderators creating variability in how risk factors affect the individual. As a 

consequence, two apparent contrary models, the crisis model and the chronic strain 

model, are embedded within this perspective.1 While the crisis perspective suggests 

that children’s adjustment will be increasingly better with time as the child adjusts to 

the divorce, the chronic strain perspective suggests that children’s adjustment will be 

more stable or gradually worsen.50 Most studies tend to find that children’s 

adjustment following divorce is rather stable but somewhat worse than that of their 
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peers with nondivorced parents,9,79–81 or that children of divorce gradually display 

more psychological problems as time passes.82,83 Nevertheless, this perspective is not 

incompatible with the notion that for some children, a divorce may improve their 

adjustment (e.g., by removing them from conflicts), or that their adjustment gradually 

improves as time passes after the divorce.78,84–86   

1.2.6 Selection and methodological considerations 
The selection perspective holds that observable differences between children with and 

without divorced parents are not due to marital disruption or mechanisms set into 

motion by the divorce process, but other confounding factors that co-vary with both 

parents’ inclination to divorce and children’s well-being. Such factors include 

personality dispositions, parental conflict, mental health issues, and genetic 

influences, that may both increase the chance of divorce and of negative child 

outcomes.1,3 

Considerable attention has been devoted to the question of causation versus 

selection.3,10–12,87 Overall, studies tend to find that accounting for selection factors  

reduces and sometimes removes differences between children of divorced versus 

nondivorced families.3,11 A conventional technique has been to statistically control for 

some observed pre-divorce characteristics on a static outcome measure (e.g., child’s 

post-divorce mental health), by using standard regression analytical approaches. 

However, as it is impossible to statistically control for all factors that may influence 

the relationship between divorce and children’s outcomes, and static outcome 

measures fail to account for children’s adjustment over time, such methods impede 

strict causal interpretations.  

Longitudinal data with repeated measures of predictors and outcomes have been 

increasingly applied to the field of divorce and child outcomes.3,10,11 Such data permit 

investigations of child outcomes in the years before, during, and after the formal 

divorce, and may come closer to an estimate of how children adapt during the divorce 

process. Moreover, longitudinal data may be used to account for mechanisms that 

select into divorce and negative child outcomes that are hard to measure, by utilizing 
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methods that permit control of unobserved selection mechanisms. Individual fixed 

effects (IFE) models, for example, is one method used to analyze longitudinal data 

where each individual serves as their own control to adjust for time-constant (i.e., 

fixed) unobserved factors.11 In brief, findings from such studies tend to support the 

notion that divorce might partly be causally related to children’s adjustment.10,11 

Viewing divorce as a process that often initiates years before the legal divorce, means 

that even longitudinal studies finding child problems prior to parental divorce does 

not necessarily unequivocally support selection. Pre-divorce child problems may 

instead be an expression of the ongoing process of separation.3 Härkönen et al. 11 

therefore suggest that it is quite possible to decide which aspects of the divorce 

process that is of interest (e.g., the whole separation process or the event of the 

separation), and choose appropriate designs thereafter – bearing in mind the 

underlying theoretical model that the study draws upon.  

As stated by Amato,3 it is self-evident that divorce changes children’s lives in many 

ways. Rather than asking whether divorce affects children, it is perhaps more 

important to investigate how and under what circumstances a divorce affects children, 

either positively or negatively. The present thesis has a particular focus on 

heterogeneity in the associated outcomes of divorce. Through the thesis, the potential 

moderating role of parental educational qualifications and family structure on the 

associations between divorce and adolescents’ post-divorce adjustment will be 

explored.  
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1.3 Divorce, parental education and academic achievement 
among adolescents 

1.3.1 Compensatory class or floor effect? 
In recent years, there has been a growing interest in whether the link between divorce 

and youth academic achievement depends on parental educational levels. Two 

contrasting theoretical positions, the compensatory class hypothesis 88 and the floor 

effects hypothesis,31,89 have been put forth, and both perspectives have received 

empirical support.  

The compensatory class hypothesis 88 posits that divorce is less harmful to children 

from higher social classesg due to their greater access to financial and social resources 

that can buffer against adverse outcomes of divorce. This hypothesis is derived from 

similar concepts of cumulative 90 and compensatory advantage,91 which have been 

applied to the study of social inequality to explain how life course trajectories of 

individuals from different socioeconomic backgrounds are differently affected by 

prior negative life events.h The underlying idea in these concepts is that current levels 

of a given resource (e.g., cognitive abilities, education, income, or health) directly 

affects its future state. However, an early disadvantage is more likely to be stable or 

grow larger over time in disadvantaged families, while similar disadvantages 

attenuate more over time among people from more advantaged families.91  

According to the compensatory class hypothesis,88 more highly educated parents can, 

for instance, pay for private lessons if their children’s grades become worse after the 

divorce. Greater social support may further mean they have more access to extended 

family and friends that can compensate for the parent that moves out of the 

household. Moreover, more highly educated parents might be more able than less 

educated parents to plan to counteract adverse effects of divorce on their children’s 

 
g The terms social class, social status, and socioeconomic background are used, often interchangeably, in the 
literature. Most often these are measured by either maternal, paternal or both parents’ education.  

h  Compensatory effects of having highly educated parents have been documented in other areas such as late 
birth month on school performance,91 grade retention,92 sibling differences,93 prenatal exposure to radiation 94 
and low birth weight.95 
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adjustment, which could lead to a more stable post-divorce environment for their 

children.88 

A few studies have found that children with highly educated parents are less affected 

by divorce than children with less educated parents, in support of the compensatory 

class hypothesis.88,96–99 For instance, Augustine 96 found that being unmarried or 

divorced was linked to lower-quality parenting among less educated mothers, which 

in turn was linked to negative consequences of the school achievement trajectories of 

their children. Among educated mothers, however, there were no such links to either 

parenting or school achievement.  

The floor effects hypothesis, on the other hand, states that children from higher class 

families are relatively more affected by divorce than their peers from less educated 

families.31,89 According to this perspective, children of highly educated parents may 

lose more of parental and economic resources invested in them following a divorce 

than children with less educated parents. For instance, as educated parents tend to 

provide parenting practices that facilitate academic achievement among their 

offspring to a relatively larger degree than less educated parents,100–103 a divorce 

might reduce the amount of time educated parents have to engage in such activities. 

Meanwhile, less educated parents may have spent less time engaging in such 

activities before the divorce, thus rendering the effects of divorce on academic 

mentoring limited.104 Moreover, although educated parents tend to have higher 

economic resources after a divorce, it is possible that the absolute losses in economic 

resources from pre- to post-divorce life are more significant for them than among less 

educated parents who have less economic resources to lose.28,29 It has also been found 

that re-partnering and post-separation conflicts are more common among highly 

educated parents.105,106 This might, in turn, affect the well-being of children with 

highly educated parents.  

Several recent studies lend support to the floor effects hypothesis.28,29,31,32,107 Martin32 

found a consistent pattern where divorce was more negatively associated with test 

scores, GPA, and later educational transitions among children of educated parents 
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than children of less educated parents. Another recent paper found that parental 

divorce was more detrimental among children whose parents had a low likelihood of 

divorce, compared to those with parents with a high likelihood of divorce.i30 A low 

likelihood of divorce was, in turn, more common among highly educated parents. As 

noted by the authors, a divorce might come as more of a shock among relatively 

advantaged children in highly educated families, while perhaps being one of several 

adverse circumstances faced by families prone to divorce. The independent effects of 

divorce might thus be less severe in this latter group. 

Institutional and societal factors that vary across countries and periods could underlie 

the somewhat mixed findings.28,29,108,109 For instance, utilizing data from the 1970 

British Cohort study, two studies found that the negative associations between 

divorce and adolescents’ academic achievement among youth with highly educated 

parents were driven by the loss of access to fathers’ financial resources.28,29 However, 

as noted by the authors, few non-resident fathers paid child support during this period 

in Britain. Thus, other mechanisms might be more critical in other socio-political 

contexts. Indeed, a study from the U.S. found that maternal educational levels were 

relatively more important than paternal educational levels in explaining 

heterogeneous outcomes of divorce on youth academic achievement.32 This was in 

turn partly explained through lower academic expectations and school-involvement 

among divorced, educated mothers, suggesting that parental rather than financial 

resources were driving the heterogeneous outcomes. 

Methodological considerations regarding operationalizations of dependent and 

independent variables and the degree to which pre-divorce measures have been taken 

into account may also have contributed to this discrepancy in the literature.28,29 For 

instance, it has been suggested that to account for the resources available in a family, 

measures of both maternal and paternal educational levels are needed.96,98 Relying 

 
i This study modeled the probability of divorce as a function of set of theoretically informed pre-divorce 
covariates (e.g., family factors; family size, and presence of fathers; socioeconomic factors; parental education, 
household income, and employment status; individual factors; cognitive abilities, depression, self-esteem, 
family values and attitudes, interpersonal factors. The study then assessed whether the effects of divorce (i.e., 
children’s educational attainment) varied with the propensity for parental divorce.  
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solely on a measure of maternal educational qualifications might, for instance, not 

sufficiently capture the decline in resources experienced when a highly educated 

father moves out of the home.28 Additionally, findings might depend on the chosen 

outcome. In general, results appear to be more mixed in studies investigating current 

test scores, subject grades, and GPA, than later educational attainment.28  

Most research has been conducted on cohorts from the 1970s and 1980s on British, 

U.S., and German samples, and it is uncertain whether these findings generalize to 

other periods or contexts. There is a stated need for further research in other cultural 

contexts.11,28,29  

1.3.2 The Norwegian context 
Norway may serve as an interesting country to explore heterogeneous outcomes of 

divorce based on the following considerations: Free access to health care and access 

to sickness-, unemployment-, and family-related benefits are among the hallmarks of 

the Norwegian welfare state.110 Levels of absolute economic deprivation and income 

inequality are low,111,112 and the Norwegian population is highly educated; in 2019 

more than one-third of the adult population had completed some form of university-

level education.113 Education is associated with divorce-risk in Norway, and a couple 

where both have low levels of education run a risk that is more than fourfold in 

magnitude compared to a couple with two highly educated individuals.114 

Additionally, mental distress, poor health, and negative health behaviors predict 

divorce risk also in Norway.115,116  

Participation in the workforce is strongly encouraged, and subsidized public childcare 

and generous parental leave rights promote the combination of full-time employment 

and childcare among both parents.117 Following a divorce, the custodial parent is 

supported through tax deductions, cash allowances, and child support, which is 

enforced by the authorities. Approximately 50 % of parents experience a drop in 

income following a divorce.118 Nonetheless, the welfare state appears to equalize the 

cost of divorce between men and women as both genders, on average, experience a 

similar 20 % drop in household income.119 This is in contrast with several other 
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countries where women generally suffer a greater cost of divorce than men.120,121 A 

divorce has, however, been found to increase sickness absence among women with 

children in Norway, but less so for men.122 This has been suggested to stem from a 

“double-burden” among divorced women due to high labor participation coupled with 

often greater child-rearing responsibilities.123 

Previous studies have documented that the link between parental divorce and youth’s 

academic achievement is present in Norway; divorce is found to predict school- 

problems,18 lower GPA,17,20,124 and lower probability of successfully transitioning 

from secondary school to completed higher secondary education.125 However, no 

study has yet investigated potential heterogeneity in the associations between divorce 

and youth’s academic achievement within the Norwegian context.  
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1.4 Adjustment in different post-divorce family structures 

Heightened divorce rates, repartnering, and remarriages have greatly augmented the 

diversity and complexity of modern families, leading many children to grow up in 

single parent and stepparent households. In Norway, in 2018, about 55 % of children 

below the age of 18 whose parents were not living together lived in a single mother 

family, while 32 % lived in a stepparent family, if not considering joint physical 

custody j (see Figure 2).  

 

Figure 2. Percentages of children in different family structures in Norway 2018, stratified by 

whether their parents were divorced/separated or not. Data retrieved from Statistics 

Norway.126 

1.4.1 Single parent and stepparent families 
An extensive literature has documented that children in single parent and stepparent 

families are less well-adjusted than their peers living in nuclear families.10,127 These 

problem domains extend to cognitive abilities (e.g., reading, verbal and math skills) 

 
j Unfortunately, no official registry data on the prevalence of joint physical custody exists.  
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and academic outcomes,128–132 higher rates of internalizing and externalizing 

problems,129,131,133–136 and health and health-related behaviors.137–141  

Recent studies have documented a similar pattern when utilizing diagnostic 

interviews to assess mental disorders. To date, children and youth in single parent and 

stepparent families have been found to be more likely to suffer from depressive 

disorders,79,142 emotional disorders,79,143,144 conduct disorders,79,144–147 attention-

deficit/hyperactivity disorder,79,142–146,148  aggression disorders,146–148  and more rare 

disorders such as bipolar disorder and schizophrenia,142,149 relative to peers in two-

parent nondivorced families.   

Most studies comparing children’s adjustment in single parent and stepparent families 

tend to find few differences on measures of physical and mental well-being and 

school performance.6,150 This finding has been interpreted as a sign that potential 

benefits such as economic and parental resources provided by a stepparent might be 

offset by the stress of establishing a new family structure.124 An exception to this 

pattern is that several studies have found that adolescents living with a single father 

are at heightened risk of externalizing problems such as antisocial behavior, and 

health-compromising behaviors, compared to those living in single mother- and in 

stepparent families.137,151 Two main explanations have been proposed in 

understanding this finding. Firstly, single father families are relatively rare, 

suggesting that specific characteristics might select children into this family structure. 

Indeed, a Norwegian study found that living in a single father family was more likely 

when the mother had health or financial problems.152 Hence, it is conceivable that 

circumstances increasing the probability of growing up with a single father, rather 

than living with a single father per se, increase the risk of externalizing problems 

among youth in this family structure. On the other hand, it has been reported that 

fathers display less parental monitoring and have a more uninvolved parenting style 

than mothers.151 A Norwegian study found parental monitoring to be an important 

mediator of the association between living in a single father family and antisocial 

behavior, and substance use among adolescents.153 In sum, these findings suggest that 

both selection and inherent qualities of single father families may play a part in the 
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elevated levels of externalizing problems observed among youth living in this family 

structure.  

1.4.2 Joint physical custody 
One noteworthy change to post-divorce family life in the last two decades has been 

the steep increase in parents choosing joint physical custody in several western 

industrialized countries. Joint physical custody (JPC) is often defined as a living 

arrangement where the child spends 35–50% of its time with each parent following a 

divorce.43,46 In Norway, the frequency of JPC has more than tripled from 8 % in 2002 

to about 25 % in 2012.k 117,152 Similarly, about 40 % of children and youths in 

Belgium 154 and Sweden 155 live in JPC,  while the rate is about 20 % the 

Netherlands.156 In the U.S., states such as Wisconsin have seen a formidable rise in 

JPC, and about 50 % of divorced parents now have this  custody arrangement.157 

Although the prevalence of JPC is lower in countries such as Australia (16 %) 158 and 

the UK (12 %),159 the rates are much higher than only a few decades ago also here.  

In Norway, as elsewhere, JPC was typically practiced by a selected group of parents 

with higher socioeconomic status, who cooperated well and had low levels of 

interparental conflict.152,160–163 The rise in JPC across several western societies 

suggests that a more heterogeneous group of families now practice this family form. 

Indeed, recent reports from Norway suggest that JPC is now a more common choice 

among most types of parents; both among the highly educated and less educated, and 

among parents where conflicts are high and low.164  

Some have worried that JPC might be harmful due to the stress of having two homes. 

It has been argued that JPC might increase the risk of being exposed to potential 

stressors such as parental conflict, feeling torn between parents, the need to adapt to 

different parenting regimes, and long distance to school, friends and other leisure 

activities.38–40,42,165 Furthermore, concern has been voiced that children’s 

understanding of equal time-sharing might be linked to feelings of responsibility and 

 
k The frequency of JPC is estimated based on interviews of 2,604 parents. 
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even guilt for their parents’ well-being.166 Another hotly debated topic relates to 

whether JPC is suitable for all age groups. Specifically, concern has been expressed 

that frequent overnight stays with parents living in two different homes might be 

detrimental for the attachment formation of young children.l 169–171 

The overall rise in JPC across Europe, Australia, and in the U.S. has led to a 

formidable research effort examining the correlates of JPC. There now exist several 

literature reviews 37,44–47 and two meta-analyses 42,43 summarizing research on how 

children and adolescents in JPC adjust compared to those in other family structures 

across a multitude of outcomes. In brief, findings suggest that children and youth in 

JPC display lower levels of stress, and health-related- and psychosomatic problems 

than those living in single parent or stepparent families.155,172–176 Several studies have 

found that children and youth in JPC have fewer mental health problems compared to 

those in single parent and stepparent families.61,62,124,177,178 Furthermore, children and 

youth in JPC tend to report higher life satisfaction and well-being,179  higher self-

esteem,180 and report lower levels of risk behaviors than their peers in single parent 

families.181,182. It should be noted that some studies find that children and youth in 

JPC appear similar in their adjustment compared with those in single parent families, 

especially after adjustments of sociodemographic variables or measures of parental 

conflict 182–184.  

Based on these findings, there now appears to be a growing consensus among 

researchers, practitioners, and law professionals that JPC may be favorable for many 

children.39,41 Explanations regarding beneficial effects of JPC tend to highlight that 

this arrangement may increase the parental and economic resources available to the 

child, facilitate parent-child relationships and collaboration between parents, dampen 

potential custody disputes, and that JPC may offset negative consequences of weak 

 
l Adolescence is the focus of this thesis, and JPC for young children will not be discussed further. The degree to 
which JPC hampers adjustment and attachment formation among young children is debated. Although few 
studies exist, many now argue that there is little theoretical or empirical evidence suggesting that JPC among 
infants and toddlers is detrimental for their attachment formation or later adjustment.39,167 Parents also in 
general appear pleased with the arrangement, unless ongoing conflicts are present.168  
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parenting by one parent by strong parenting from the other parent, in times of 

stress.41–43,124  

It is important to note that the differences between children and youth in JPC 

compared to other post-divorce family structures are generally small. A recent meta-

analysis found that the better adjustment among youths in JPC compared to those in 

single parent families corresponded to an overall effect size of d = .109.43  

Quite a few studies from Sweden have documented that children and adolescents in 

JPC show favorable outcomes compared to those in single- or stepparent 

families.61,62,176,177,180,182,185–188 In Norway, comparatively fewer studies exist. An early 

study conducted in 2003 found that adolescents in JPC had lower scores of 

depression than their peers in single parent or stepparent families, and were quite 

similar to those living in a nuclear family.189 Similarly, it was reported that children 

in JPC also got better grades in school compared to those in single parent and 

stepparent families.190 Corroborating these findings, Breivik et al.124 documented that 

across several outcome measures, youth in JPC were at no higher risk of displaying 

adjustment problems than their peers from nondivorced families, except in the area of 

academic achievement. However, this study was based on a sample from 1997 and 

included only 28 youth living in JPC. All previous Norwegian studies have been 

conducted on data from before the steep rise in families choosing JPC in Norway. As 

JPC now is a common choice among parents across different socioeconomic 

backgrounds,164 there is a need for studies on larger and more recent samples to detail 

how youth in Norway adjust in this custody arrangement.  

1.5 Family complexity, sibship-type and health complaints 
among adolescents  

1.5.1 Siblings and sibship-type 
High rates of divorce, cohabitation, and remarriage have not only increased the 

prevalence of single parent and stepparent families, but also led to greater complexity 
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in sibling compositions or sibship-types.m In Norway, about 80 % of all children and 

youth live with at least one sibling. Although the majority of these live with only full 

biological siblings (85 %), a significant 15 % grow up sharing a household with 

either half- or stepsiblings or a combination of biological-, half-, and stepsiblings,191 

quite similar to estimates reported from the U.S.192  

Siblings have long been acknowledged as a vital part of family life, and to play a role 

in children’s socio-cognitive development. For instance, through conflicts, siblings 

can practice perspective-taking, negotiation, and problem-solving.193 Biological 

siblings may also play a part in the experience of family dissolution through 

providing support, and a sense of continuity and shared experience during divorce 

and family reorganization.194 The introduction of half- and stepsiblings, on the other 

hand, have been suggested to reinforce the ambiguity that stepfamily formation might 

entail, making it difficult to define family roles and boundaries.195–197 Traditional 

research on siblings has focused on the relationship between biological siblings in 

nuclear families.198 According to a recent systematic review, the literature on half- 

and stepsiblings has nonetheless grown during the last five decades. While only one 

empirical study was identified published before 1980, and five studies during the 

1980s–1990s, a total of 40 empirical studies were identified from 2000 to 2017.49  

The most frequently investigated outcomes appear to relate to family dynamics, such 

as the relationship with parents, stepparents and other siblings.49 Regarding 

relationship quality, for instance, research appear to agree that full biological siblings 

are closer than half- or stepsiblings.199–203 However, genetic relatedness also seems to 

predict levels of conflict, whereby full biological siblings more often exhibit rivalry 

and aggression in their relationships than half- and stepsiblings.204,205 Regarding 

gender, it has been found that females tend to have more frequent contact with half 

and stepsiblings.203 Males, on the other hand, have been found to report their 

relationships with stepsiblings as more positive.206 

 
m In this thesis, the term sibship-type will be utilized to denote the biological relatedness between siblings (i.e., 
full biological siblings, half-siblings, and stepsiblings). 
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Other studies suggest that children living with half- or stepsiblings are at higher risk 

for antisocial behavior,207–210 have somewhat weaker academic achievement and test 

scores,209,211–214 and display higher levels of depressive symptoms than peers that did 

not share a home with half- or stepsiblings.209 Not all studies find significant 

associations between sibship-types and negative outcomes,215–217 and one study found 

that adolescents living with half- or stepsiblings reported better adjustment after their 

parents’ divorce than those only living with biological siblings.218 In sum, most 

research on sibship-types nonetheless suggests small but rather consistent negative 

effects of having half- or stepsiblings on a variety of outcome measures.49  

1.5.2 Family complexity 
Family structure has traditionally been operationalized by children’s relatedness to 

the adult(s) present in the household while ignoring sibling-relationships. The term 

family complexity has recently been coined in efforts to expand this approach by also 

considering the sibship-types present in the household.48 Family complexity may be 

evident across all family structures and is not simply a measure of living in a 

stepfamily. For instance, a child typically categorized as living in a nuclear family 

(i.e., with his/her two biological parents) may also share a household with a half-

sibling if one parent has a child from a previous relationship.  

As the reviewed research above suggests, including information about sibship-type 

might be relevant, as siblings may be a source of both support and maladjustment. 

With some exceptions (i.e., 208,209,213,217,219), few studies investigating siblings have 

explicitly combined information about family structure and sibship-type in their 

analyses. Hence, most studies have taken a “deficit approach” whereby families with 

half- or stepsiblings have been compared to those without,49 while ignoring or only 

crudely specifying the structure of the family as defined by the parental adult(s) 

present in the household.   

Of the studies incorporating family structure and sibship-type, findings to date 

suggest that although both sibship-type and family structure appear to be predictive of 

youth outcomes, they operate independently. For instance, adolescents sharing a 
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household with half- or stepsiblings have poorer academic achievement, and higher 

levels of school-related difficulties, depression, and delinquency behaviors;209,213 

findings that were evident across different family structures and robust to adjustments 

for other background characteristics. Similarly, children’s aggressive behavior at 

school entry was in a recent study higher among those with half- and stepsiblings, 

independent of whether they resided with a single parent or in a stepparent family.208  

The associated outcomes of living with non-biological siblings may, however, vary 

with gender. Living with half-siblings was found to be associated with having a lower 

GPA and lower probability of attending upper secondary school among adolescents 

across various stepfamily constellations in Sweden, a trend that was stronger among 

girls than boys.211 This study was particularly informative as it contained the full 

population of 9th graders in Sweden, thus enabling the authors to conclude that there 

was, in fact, a gender difference. It should be noted that a study from the U.S. reached 

the opposite conclusion, suggesting that the GPAs of males were more negatively 

affected by half- or stepsiblings than the GPAs of females.213 With regards to 

physical and health-related outcomes, a recent study found that girls living with half- 

or stepsiblings in single parent or stepparent families reported higher levels of 

internalizing problems than girls living without, while no such pattern was seen 

among boys.219 Whether similar results exist with regards to health complaints 

remains uncertain. There is a lack of studies investigating health complaints among 

adolescents as a function of family structure and sibship-type, and whether this link is 

moderated by gender. 

1.5.3 Health complaints in adolescence 
Health complaints, such as neck, shoulder, and back pain, are common in 

adolescence. Although prevalence rates differ across studies and across countries, 

recent reports suggest that countries in the northern part of Europe, and especially in 

the Nordic countries, have seen a rise in self-reported health complaints among 

adolescents.220–223 In Norway, a study found that the prevalence of health complaintsn 

 
n Defined as the presence of two or more symptoms at least once a week. 
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among 15-year-olds rose from 21.8 % to 32.5% from 1994 to 2010.220 The rise in 

health complaints appears to be more evident among older adolescent girls,224 who 

also in general tend to report higher levels of health complaints than boys.225–228  

Health complaints have been linked to negative outcomes such as school absence and 

lower educational attainment among youth and young adults,229,230 and to be a strong 

predictor of work absenteeism in adults.231 Health complaints may thus have 

functional significance, and could represent a public health issue emerging in 

adolescence. 

Levels of health complaints appear to be unequally distributed across different post-

divorce family structures. Recent studies have found that children and youth in single 

parent or stepparent families display higher levels of health complaints than peers in 

nuclear families.137,138,232,233  Moreover, several studies from Sweden found that 

children and adolescents in JPC displayed lower levels of health complaints than 

peers in single parent families; for instance, a large-scale study of sixth- and ninth-

grade students in Sweden (N = 147839) found that children in JPC suffered less 

psychosomatic problems than those living mostly or only with one parent.155 

However, youth in JPC displayed somewhat higher levels than those in a nuclear 

family, similar to findings reported in three other studies conducted in 

Sweden.173,174,234 Of note, another Swedish study found no difference between 

children in nuclear families and in JPC.176   

To the best of my knowledge, no study has yet investigated health complaints across 

different family structures, while also considering the siblings present in the 

household. The increased complexity of the modern family in Norway, coupled with 

the parallel reported increase in self-reported health complaints among adolescents, 

highlights the need for further investigations into the distribution of health complaints 

among adolescents as a function of both family structure and sibship-types.   
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1.6 The research aims of the current thesis 

The overall aim of the current thesis was to expand the knowledge of how parental 

divorce relates to adolescents’ academic achievement, mental health and health 

complaints, by examining heterogeneity in the outcomes of divorce by parental 

educational qualifications, family structure, and sibship-type. Specifically, by 

utilizing data from the large population-based youth@hordaland that was linked with 

registry data on household income, parental education, and the adolescents’ GPA, the 

following research questions and hypotheses were investigated: 

Divorce, parental education, and adolescents’ GPA 
• To what extent is divorce associated with lower GPA among adolescents? 

• Do parental educational qualifications moderate the association between 

parental divorce and adolescents’ GPA? 

The following hypotheses and expectations were derived: We hypothesized that 

adolescents with divorced parents on average had lower GPAs than their peers with 

nondivorced parents, in line with the well-documented link between divorce and 

lower academic achievement among children and adolescents. Due to the high 

divorce rate among the relatively few uneducated parents in Norway, suggesting that 

a divorce perhaps is one of many adverse events experienced in these often 

socioeconomically disadvantaged families, we expected that the negative association 

between divorce and adolescents’ GPA would be stronger in highly educated families 

where a divorce might carry greater changes to the adolescents’ lives. As previous 

studies have been conducted on older cohorts outside the Scandinavian welfare 

countries, we were more uncertain with regards to the relative contributions of 

maternal and paternal educational qualifications. However, as the Norwegian welfare 

state appears quite successful in equalizing the cost of divorce between men and 

women, we suspected that maternal educational levels might be relatively more 

important than paternal educational levels in understanding heterogeneous 

associations between divorce and adolescents’ GPA in Norway, compared to 

previous studies conducted in other sociopolitical contexts. 
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Family structure and adolescents’ mental health and health complaints 
• To what extent is family structure related to adolescents’ post-divorce mental 

health and health complaints? 

• What is the link between family structure and sibship-type on adolescents’ 

health complaints?  

We hypothesized that adolescents in nuclear families and in joint physical custody 

would display lower levels of mental health problems and health complaints than 

peers in single parent or stepparent families. Moreover, we expected no statistically 

significant differences between adolescents in single parent and stepparent families. 

Lastly, we expected that levels of health complaints would vary with the sibship-

type(s) present in the household, specifically that sharing a household with non-

biological siblings would be linked to higher levels of health complaints among the 

adolescents. We were also interested in examining whether the link between sibship-

type and health complaints were gender-dependent, as a few previous studies suggest 

that the associated outcomes of living with non-biological siblings might differ 

among boys and girls.  
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2. Methods 

2.1 The youth@hordaland-survey  

This thesis draws on data from the youth@hordaland-survey, a population-based 

study of adolescents conducted in the spring of 2012 in Hordaland County, Norway. 

The principal aims of the youth@hordaland were to assess mental health, family life, 

lifestyle factors and health service use among adolescents. 

The youth@hordaland survey is the fourth and last wave of the Bergen Child Study 

(BCS). The BCS is perhaps best described as a series of cross-sectional studies with a 

longitudinal sample. The first wave of the BCS was conducted in 2002 and invited all 

parents of children born between 1993 and 1995 attending schools in the 

municipalities of Bergen and Sund to participate. The second and third waves were 

conducted in 2006 and 2009. These waves also included information from the 

children themselves. The fourth wave of the BCS expanded the scope of the study to 

include all youth in upper secondary school in the county of Hordaland. The 

participants were now aged 16–19, and the study was therefore renamed as 

youth@hordaland.  

To date, over 30 peer-reviewed articles have been published on data from 

youth@hordaland, investigating topics such as socioeconomic influences on child 

and adolescent mental health 54,63,235  and health complaints,228,229,236 alcohol and drug 

use,237–239  sleep,240–243 and school absence among adolescents.229,244  Several articles 

investigating the psychometric properties of the instruments utilized in the survey 

have also been published.228,236,245–247 For more information about the 

youth@hordaland, see the project webpage at https://www.norceresearch.no/en/projects/the-

bergen-child-study.  

2.1.1 Sample and recruitment 
The youth@hordaland-survey was conducted by Uni Research Health (currently 

Norwegian Research Centre, NORCE) in collaboration with Hordaland County 

Council. All adolescents born between 1993 and 1995 residing in Hordaland County 
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were invited to participate (N = 19,440). Adolescents in secondary education were 

informed about the study by email, and one regular school hour was allocated to them 

to complete the questionnaire. A teacher was present during data collection to ensure 

confidentiality. Survey staff was available through phone to answer questions during 

the data collection period. Some schools arranged catch-up days. Efforts were also 

made for the participation of adolescents in hospitals or institutions. For those not at 

school, the questionnaire could be completed at their convenience during the study 

period. A reminder to complete the questionnaire was sent via e-mail, and text 

message to adolescents enrolled in school, and via post to those not attending school.  

The survey was designed as a web-based questionnaire covering topics such as 

demographic background, socioeconomic status, family life, resilience, health service 

use, and mental health problems. The questionnaire took approximately 45 minutes to 

complete. The adolescents themselves consented to complete the entire or selected 

parts of the survey, including consenting to linkage with national Norwegian 

registries, as Norwegian regulations dictate that individuals aged 16 and older are 

required to consent themselves. A project web-page containing information about the 

project, about the option to consent to registry-linkage, and whom to contact in need 

of help were available to the adolescents. Their parents were informed about the 

study. 

The study was approved by the Regional Committee for Medical and Health 

Research Ethics in Western Norway (REC approval number 2012/1467). 

2.1.2 Representativeness and generalizability of the youth@hordaland 
The term representative sample has been used to denote everything from general 

claims about data to specific sampling methods or estimations.o For ease of 

exposition, the term representative sample will here be used to denote a sample where 

a specified set of variables resembles the population such that certain specified 

 
o For a detailed historical walkthrough of the terms representativeness and representative sample, see Kruskal 
and Mosteller.248–250  
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analyses (e.g., computation of means, standard deviations etc.) will yield results 

within acceptable limits set about the corresponding population values.250  

A key threat to representativeness is nonresponse bias, a bias arising if respondents 

and non-responders differ on the dimensions or variables that are of interest to the 

researchers.251  As attrition from survey studies has drastically increased in the last 

decades,252 nonresponse bias is a common issue in survey research. In 

epidemiological research, response rates have plummeted from rates of 90 % in the 

1950s to a point where few studies today achieve a response rate of 70 %, and 

response rates are commonly much lower.253 Nonresponse is found to be related to 

sociodemographic variables; women participate more than men, and there is an 

overweight of respondents with higher socioeconomic status.254–258 

In the youth@hordaland, 10,257 of the 19,440 invited adolescents consented to 

participate in the study, making the participation rate 53 %. No data are available 

from non-responders. Due to restrictions from the ethical committee REC, 

information about school affiliation was not collected as part of the 

youth@hordaland. Hence, we do not know with certainty the degree to which missing 

are primarily at the school-level or at the individual level among the adolescents in 

school at the time of the study. We do, however, consider that nonresponse among 

adolescents in school at the time of the study is more likely to stem from schools 

failing to organize for participating in the study, rather than individuals choosing not 

to participate in schools where this had been arranged for. In general, this would be 

considered less of a threat to the representativeness of the study, as missing at school 

level is usually less likely to create highly selected samples.259  

Non-responders were in any case likely to have differed to some extent compared to 

those participating in the study. In the youth@hordaland 98% of participating 

adolescents attended upper secondary school, compared to 92% from official national 

statistics.p Moreover, a study on previous waves of the BCS found non-participation 

 
p Figures retrieved from Statistics Norway table 06942: https://www.ssb.no/en/statbank/table/06942/  
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to be related to poorer mental health and lower SES.260 This may also be the case in 

the youth@hordaland survey. Mental health problems and health complaints are of 

focal interest in Paper II and Paper III, respectively. Poorer financial circumstances 

and low levels of parental education are associated both with levels of mental health 

problems among children and increased risk of divorce among adults.115,235,261 

Nonresponse might therefore have had some impact on the results of this thesis. For 

instance, it is possible that the adolescents most negatively affected by their parents’ 

divorce have had a lower likelihood of participating in the study than their less 

affected peers. This could potentially have led to an underestimation of the 

differences between adolescents with and without divorced parents, or between 

adolescents in different post-divorce family structures.  

A previous study from the youth@hordaland found that the GPA in this sample was 

identical to the national GPA in 2012 in this age cohort, and only slightly lower than 

the GPA in Hordaland county (by 0.04 points).244 Moreover, as described in detail in 

section 2.1, the distribution of adolescents in various family structures in the 

youth@hordaland was relatively similar to official regional statistics. In sum, these 

findings would be somewhat surprising if the youth@hordaland consisted of a highly 

selected group of adolescents based on sociodemographic background, academic 

achievement, and mental health status. Nonetheless, based on the above 

considerations, caution should be applied when generalizing the findings from the 

present thesis to the population level. 

2.2 Registry data 

Two central registries were utilized in this thesis to complement the data from the 

youth@hordaland survey. The Norwegian National Income Registry provided 

information on family income (Paper I).q The adolescents’ GPAs and their parents’ 

 
q See https://bit.ly/2JlUY01 for the official web site for the Norwegian National Income Registry. 
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educational qualifications were obtained from the National Education Database in 

Norway (NUBD) (Paper I).r 

2.2.1 The Norwegian National Income Registry 
The Norwegian National Income Registry is owned by Statistics Norway (SSB). 

The family income data utilized in Paper I is based on tax return data from the 

Norwegian Tax Administration. This is the same information utilized by the 

Norwegian government to estimate taxation, and can, therefore, most likely be 

considered reliable and of high quality. See 262 for more information about the 

Norwegian National Registry.  

2.2.2 National Education Database in Norway 
The National Education Database in Norway (NUBD) collects all individual-based 

educational statistics from SSB, from primary school through Ph.D.-level, in one 

database. The main aim of the database is to collect and store data that makes it 

possible to examine educational trends across time periods in Norway; it contains 

information from 1970.263 

2.3 Measures from the youth@hordaland-survey 

The youth@hordaland-survey comprises a variety of instruments assessing 

dimensions of mental health and lifestyle factors among adolescents. Only measures 

utilized in the current thesis will be described.  

2.3.1 Parental divorce/separation and family structure 

Parental divorce (Paper I) 
The youth@hordaland contained detailed self-reported information about parental 

divorce and the family structure the adolescents resided in. Parental divorce was 

defined according to answers on two items assessing if (a) their biological parents 

lived together ("yes," "no") and (b) if their biological parents were divorced or 

separated ("yes," "no"). Adolescents confirming that their parents (a) did not live 

 
r See https://bit.ly/2Hkb2vy for the official web site for the National Education Database in Norway. 
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together and (b) that their parents were divorced or separated were defined as having 

divorced/separated parents. Adolescents stating that their biological parents still lived 

together were categorized as having nondivorced parents.  

We had no means of distinguishing between adolescents whose parents were formally 

married compared to cohabiting or had formally divorced compared to those who 

were separated (either because not being divorced in the first place, or as a step 

towards formalizing a divorce). This limitation is, however, not unique to the present 

thesis (see e.g.7,17,50). For ease of exposition, the term divorce is in the present thesis 

generally used in a broad sense to include families that spilt up from cohabitation and 

from legal marriages. Potential limitations of this approach are discussed in section 

4.4.2.  

Family structure (Papers II- III) 
Family structure was defined according to the adolescents’ answers to five items 

regarding their parent’s union status and their current living situation. The 

adolescents were asked whether (a) their biological parents lived together (“yes,” 

“no”), (b) if their biological parents were divorced or separated (“yes,” “no”), (c) who 

they completely or partially lived with most of the time (“both parents,” “biological 

mother,” or “biological father”), (d) where they presently lived (“parents or 

guardians,” “foster parents,” “residential care,” “bedsit/dorm/collective apartment,” 

"own apartment,” or “other”), and (d) who they presently lived with (including 

biological parents, stepparents, foster parents, and adoptive parents).  

The adolescents were classified into six different family structures: nondivorced, two-

parent family (i.e., nuclear family), joint physical custody (JPC), single mother 

family, stepfather family, single father family, and stepmother family. The nuclear 

family group consisted of adolescents who reported that (a) their biological parents 

lived together, and (b) they presently lived with their parents (i.e., did not live with 

foster parents, in residential care, bedsit/dorm/collective apartment, or the similar.). 

The JPC group consisted of adolescents who reported that (a) their biological parents 

did not live together, (b) their parents were divorced or separated, (c) they lived 
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wholly or partially most of the time with both their parents, and (d) they presently 

lived with their parents (i.e., did not live with foster parents, in residential care, 

bedsit/dorm/collective apartment, etc.). The inclusion criteria for the single-mother 

group were (a) the respondent's biological parents were divorced or separated, (b) 

they entirely or partially lived with their biological mother most of the time, (c) they 

presently lived with their parents (i.e., did not live with foster parents, in residential 

care, bedsit/dorm/collective apartment, etc.), and (d) did not live with their mother's 

new partner. The same logic was used for the single father group. Lastly, the 

adolescents were classified in the stepfather or stepmother group if they affirmed the 

criteria for the single-mother or single-father group and specified that they also lived 

with their mother’s or father’s new partner (see Figure 2 for a detailed flowchart of 

this categorization).  

Compared to official statistics from Statistics Norway (SSB) of families from 

Hordaland county in 2012,s the proportion of adolescents categorized as living in a 

nuclear family in youth@hordaland (68.6 %) was quite similar to official county level 

statistics (70.7%). If considering those with divorced or separated parents, the 

corresponding proportions of adolescents in single mother families 

(youth@hordaland = 44.7 %, SSB = 52.2 %), single father families 

(youth@hordaland = 9.4 %, SSB = 11.2 %), and stepparent families 

(youth@hordaland = 27.9 %, SSB = 36.6 %) were lower in the youth@hordaland 

survey. However, no official statistics regarding the proportion of children and 

adolescents in JPC exists. Adolescents in JPC are therefore categorized in either 

single parent or stepparent families in official registries, and the lower proportion of 

adolescents in single parent and stepparent families in the youth@hordaland 

compared to the SSB is therefore expected. Moreover, it should be added that official 

figures represent all families with children below 18 of age, and no age-specific 

estimates exists. The figures are therefore not directly comparable, but they indicate 

that the youth@hordaland at least fairly well has captured the distribution of 

 
s Figures retrieved from Statistics Norway Table 06239: https://www.ssb.no/en/statbank/table/06239 
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adolescents in different family structures within the limits of what could be expected 

from official county level registry data.  

It has been estimated that 25–30 % of children and adolescents with divorced or 

separated parents lived in JPC in 2012 (based on data from telephone interviews of a 

national representative sample 152,264). In the youth@hordaland, the corresponding 

proportion of adolescents in JPC was 17.6 %. As older adolescents may for various 

reasons choose to live more with one parent than the other (e.g., be closer to friends, 

leisure activities, school), it could make sense that the rate of adolescents aged 16–19 

in JPC is lower than average estimates of all children and adolescents.  

In Paper III, we combined the stepfather and stepmother group into the category 

“stepfamily”. This was done as both the findings from Paper II and previous studies 
6,50 suggest few differences in outcomes among youth in stepmother versus stepfather 

families. The relatively few adolescents who would be classified as living in a 

stepmother family would further limit the possibility to draw meaningful inferences 

when incorporating information about sibship-type into the regression equation. 

 

 



 45 

 

Figure 2. Flowchart of the selection of adolescents into different family structures in Paper 
II based on available measures from the youth@hordaland. 
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2.3.2 Sociodemographic measures 

Economic well-being (EWB) (Papers II - III) 
EWB was measured by a single item asking the participants to report how they would 

rate their family’s economic situation compared to most others. Response options 

were: “poorer than others”, “equal to others”, and “better than others”. Similar 

questions have been used by others to determine adolescents’ perceived 

socioeconomic status.235,265 In general, studies of subjective ratings of SES tend to 

find that they predict health outcomes at least as well as objective indicators,64,265,266 

and have been suggested to represent a cognitive average over multiple 

socioeconomic indicators.266  

2.3.3 Mental health measures 

The Strengths and Difficulties Questionnaire (SDQ; Paper II) 
General mental health problems were defined according to the adolescents’ scores on 

the SDQ.267,268  The SDQ is a commonly used mental health instrument for youth: by 

11 November 2017, 4699 publications across 100 countries have in some form 

utilized the SDQ as a measure of mental health problems among children and 

adolescents.269 

The SDQ is a screening instrument initially developed for children aged 4–17 years. 

It comprises 25 items describing positive (e.g., “I try to be nice to other people…”) 

and negative (e.g., “I am often unhappy, depressed or tearful”) attributes of children 

and youth. The items are allocated to five subscales measuring (1) emotional 

symptoms, (2) conduct problems, (3) hyperactivity-inattention problems, (4) peer 

problems and (5) prosocial behaviors. The items are rated on a 3-point Likert scale 

(“not true,” “somewhat true” and “certainly true”) giving a subscale score ranging 

from 0–10. Multiple informants can complete the SDQ, including parents, teachers 

and self-report.  

In Paper II, we utilized the Total problems score as a measure of overall levels of 

mental health problems. This score is based on the sum of 20 items of the subscales 

emotional symptoms, conduct problems, hyperactivity-inattention problems and peer 
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problems, yielding a range from 0 to 40. We also calculated internalizing and 

externalizing problems scores. These are created by combining the peer problems and 

emotional symptoms subscales (into internalizing problems) and by combining the 

conduct problems and hyperactivity-inattention subscales (into externalizing 

problems). This use of the SDQ has been recommended for conducting analyses in 

low-risk epidemiological samples such as the current one.270  

The SDQ has been validated in several countries including Norway 271–276 and has 

been found to have adequate reliability and validity also among adolescents.246,277 

Nevertheless, some controversies regarding the internal factor structure of the 

instrument remain, and also whether the SDQ is measurement-invariant across gender 

(see, e.g., 246).  

2.3.4 Health complaints 
Health complaints were measured with four items from the Health Behavior in 

School-Aged Children Symptoms Checklist, measuring symptoms of headache, 

abdominal pain, back pain, and dizziness.278 Additionally, an item measuring neck 

and shoulder pain was included, reflecting a commonly reported symptom among 

adolescents and adults.226,227,278–280 The symptoms were measured on a five-point 

rating scale where the adolescents were asked to report the frequency of each health 

complaint during the last six months ranging from “seldom or never”, “about every 

month”, “about every week”, to “more than once a week”, and “about every day”. An 

overall measure of health complaints was created by adding the scores of the five 

items together, resulting in a sum score with a range from 0–20. This sum score has 

been found to be unidimensional by a previous study on the youth@hordaland 

sample, supporting its continued use.228  
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2.4 Measures from registries 

Age and Gender (Papers I - III) 
Gender and birth date were derived from the adolescents’ personal identity number in 

the Norwegian national population registry. Exact age was calculated by date of 

participation in the youth@hordaland and birth date.  

Register based Measures of Income (Paper I) 
Equivalized disposable income (EDI) in the household occupied by the adolescents, 

and mother’s and father’s net income were obtained from the Norwegian Tax 

Administration for the years 2004–2011 by using each participant’s personal 

identification number. All three income measures represent the sum of all wages and 

salaries, income from self-employment, property income and transfers received, 

minus total assessed taxes and negative transfers. As the EDI is tied to all adults in 

the household, it also captures the income of other adults (e.g., new partners) residing 

in the household. The EDI is further adjusted by an equivalence scale. In this thesis, 

the OECD-modified scale was used. This scale gives the first adult in a household a 

weight of 1, while subsequent adults are given a weight of 0.5, while children < 14 

years of age are given a weight of 0.3 each.281 The weights facilitate comparisons 

between households of different size and composition (i.e., acknowledges that the 

economic resources and needs of a nuclear two-parent family with two children are 

different to those of a single parent raising two children alone). In Paper III, both EDI 

and mother’s and father’s income for the year 2011 were utilized.  

Parental Educational Qualifications (Paper I) 
The educational qualifications of both parents when the adolescents were 16 years of 

age were obtained from NUBD. The data received from NUBD was coded according 

to the Norwegian Classification of Education (“Norsk standard for 

utdanningsgruppering”; NUS2000), in the form of a six-digit number. The 1st digit 

represents the overall educational level (e.g., Bachelor’s level or equivalent), the 2nd 

digit specifies the broad field of education (e.g., social sciences and law), the 2nd–3rd 

digits in combination define the narrow field of education, the 2nd–4th the detailed 
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field of education, whilst all digits (1st–6th) details the exact individual educational 

program (for a full description of the NUS2000 codes, see Barrabés & Østli 282). 

Parents’ overall level of education was the primary interest in the present thesis. 

Therefore, the 1st digit of the NUS2000 code was extracted. The NUS2000 codes 

were then translated into the International Standard Classification of Education 

(ISCED) 2011. The ISCED 2011 was adopted by the UNESCO General Conference 

in November 2011, with the aims of facilitating the compilation and comparison of 

education statistics both within and across nations.283 The coding scheme delivered 

by Barrabés & Østli 282 on behalf of Statistics Norway, was utilized to translate the 

NUS 2000 code to the ISCED 2011 code. See Table 1 of the correspondence between 

ISCED 2011 and NUS 2000 levels.  

Table 1  

The correspondence between ISCED 2011 and NUS 2000 

Level ISCED 2011 NUS 2000 

Early childhood education, age 0 to 2 years ISCED 01 0 

Early childhood education age 3 to 5 years ISCED 02 0 

Primary education ISCED 1 1 

Lower secondary education ISCED 2 2 

Upper secondary education ISCED 3 3 & 4 

Post-secondary non-tertiary education, (Post-
secondary vocational education 0,5-1,5 years) ISCED 4 5 

Short-cycle tertiary education (Post-secondary 
vocational education, 2 years) ISCED 5 5 

Bachelor’s or equivalent level ISCED 6 6 

Master’s or equivalent level ISCED 7 7 

Doctor or equivalent level (Ph.D.) ISCED 8 8 

Note: Table content adopted from Barrabés & Østli.282  The NUS 2000 also contains a “level 9”, which 

indicates that the educational level of the person is unknown.  
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In the present thesis, the ISCED 2011 levels were used to create three measures of 

parental education levels in the families: 

1.  A dominance measure indicating the highest education in the family defined as the 

highest educational level by either the mother or the father. The levels of the 

categorical variable were: 

• Both parents have no qualifications higher than ISCED 2 

• One or both parents have qualifications equivalent to ISCED 3–5 

• One or both parents have an education equivalent to ISCED 6 

• One or both parents have an education equivalent to ISCED 7–8  

2. A measure capturing the highest completion of either the mother or the father: 

• Both parents have no qualifications higher than ISCED 2 

• Only the mother has some qualifications (above ISCED 2) 

• Only the father has some qualifications (above ISCED 2) 

• Both parents have some qualifications (above ISCED 2).  

3.  Two separate variables for maternal and paternal educational qualifications 

• Maternal/paternal educational qualifications ISCED 0–2 

• Maternal/paternal educational qualifications ISCED 3–5 

• Maternal/paternal educational qualifications ISCED 6 

• Maternal/paternal educational qualifications ISCED 7–8 

This first categorization aimed at capturing the scope of educational levels in 

Norway, within a manageable set of categories with a sufficient number of cases. The 

ISCED 0–2 levels were collapsed as few adults in Norway have less than lower 

secondary education (“Ungdomsskole”) as the highest educational level.113 

Furthermore, as the NUS 2000 coding scheme does not differentiate between ISCED 

4 and ISCED 5, these levels were collapsed together with ISCED 3 to create a level 

containing families where the highest educational qualifications were ISCED 3–5.   
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The second categorization was adopted from two recent publications by Bernardi et 

al. 28,29 and was used to investigate potential differential associations between 

parental divorce and adolescents’ GPA based on whether either the mother or the 

father had the highest level of education in the family.  

The third categorization was created to further investigate the relative contribution of 

maternal and paternal educational qualifications, and thus also functioned as a 

sensitivity check of the two above categorizations that combined maternal and 

paternal educational qualifications into single variables. 

Grade point average (GPA; Paper I) 
The adolescents’ GPA for the school-year of 2011 – 2012 was obtained from NUBD. 

Each subject is graded on a scale from 1 (failure) to 6 (excellent) in Norway, and the 

GPA was calculated by taking the sum of all grades received in this school-year 

divided by the total number of subjects.  

2.5 Samples utilized for the individual articles 

In Paper I, adolescents from youth@hordaland consenting to register linkage (N = 

9,166) formed the base sample. Of the 9,166, incomplete responses were fairly low. 

The majority pertained to the divorce status variable (8.8 %), followed by father’s net 

income (4.6 %) and parental education (3.7 %), whereas the remaining variables 

utilized in the current study had below 3 % missingness. Due to the relatively low 

proportion of missing, and the challenges posed by using multiple imputation for 

handling missing values with planned categorical interaction analyses,284  missing 

values were handled by listwise deletion in the regression analyses. 

In Paper II and Paper III, we drew on the entire youth@hordaland sample (N = 

10,257). Of these, an initial 1,269 respondents were removed due to reporting “not 

living at home with parents” at the time of data collection (i.e., living in own 

apartment, dorm or similar). In Paper II, an additional 1,281 respondents were 

removed from the analyses due to missingness on variables utilized to operationalize 

family structure or due to living with foster or adoptive parents, rendering a total 
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sample of 7,707 adolescents (see Figure 2 for details). The age (M = 17.40, SD = 

0.84) and gender (53.5% female) distribution in this subsample were quite similar 

compared to the age (M = 17.42, SD = 0.84) and gender (52.7% female) distribution 

in the entire youth@hordaland sample. 

In Paper III, in addition to the initial 1,269 removed respondents (i.e., “not living at 

home”), and the 156 that were removed due to living with foster or adoptive parents, 

24 respondents were removed due to unlikely answers with regards to number of 

siblings (i.e., stating to have > 12 biological, half- and/or stepsiblings) or by stating to 

live in a nuclear family (i.e., with two biological parents) with stepsiblings present in 

the household; rendering a sample of 8,808 adolescents. Adolescents who had 

missing values on items used to categorize family structure were in this paper not 

removed from the main analyses, as multiple imputation was used to handle missing 

values. The descriptive analyses, on the other hand, consisted of adolescents with 

valid responses on items utilized to categorize family structure (7,707 – as in Paper I) 

minus the 24 identified adolescents who provided unlikely answers with regards to 

siblings. As in Paper I, the gender (53.5 % female) and age distribution (M = 17.4, SD 

= 0.83) were very similar to that of the entire youth@hordaland.  
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2.6 Statistical analyses 

2.6.1 Paper I: Divorce and academic achievement 
Chi-square test (for categorical variables) and Welch Two Sample t-tests (for 

continuous variables) were used to examine differences on sociodemographic 

variables between adolescents with and without divorced parents. The Welch’s t-test 

performs better than the classic Student’s t-test when sample sizes and variances are 

unequal between groups, and is approximately equal to the Student’s t-test when the 

sample sizes and variances are equal.285 The Welch’s t-test has therefore been 

recommended as a default choice, and it removes the need to test the equal variance 

assumption.285 

A series of OLS regression analyses were conducted to investigate the associations 

between parental divorce status and the adolescents’ GPA. Furthermore, as we were 

interested in investigating whether parental education moderated this association, 

interaction terms between the divorce status variable and the parental education 

variables were added to the models.  

We ran three series of analyses: The first investigated the combined highest 

educational level in the family as a moderator between parental divorce and the 

adolescents’ GPA. The second investigated the relative importance of mother’s 

versus father’s educational qualifications as a moderator (i.e., whether both parents 

had ISCED 0–2, only the mother had above ISCED 2, only the father had above 

ISCED 2, or both parents had educational qualifications above ISCED 2). In the third 

analysis, the two variables capturing maternal and paternal educational levels 

separately were entered simultaneously in order to test the sensitivity of the above 

models, and to further detail the relative contribution of maternal and paternal 

educational qualifications within a broader range of educational levels.  

All analyses were similarly organized: A baseline model estimating the associations 

between parental divorce and GPA, adjusted by gender and age. Gender and age were 

added to the baseline model as both a priori assumptions and preliminary analysis 

suggested that girls had higher GPA than boys and that GPA tends to weaken with 
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age within this age group (16–19). Model 1 included parental educational 

qualifications (either as combined variables or separate variables); Model 2 added the 

interaction term between parental education and parental divorce to estimate potential 

heterogeneity in the associations between parental divorce and the adolescents’ GPA 

based on parental education; and Model 3 further added controls for equivalized 

disposable income in the household occupied by the adolescents and mother’s and 

father’s net income.  

Due to the ordinal nature of the parental educational variables, a dummy coding 

system was applied by creating k-1 dummy coded variables of the original parental 

educational variables, as detailed in Cohen et al.286 The ISCED 0–2 educational level 

was initially chosen as a reference group. Differences between the other educational 

levels were then tested by alternating the reference category in the regression 

analyses.  

Conditioning on income and paternal and maternal educational qualifications 

simultaneously in a regression model may introduce overcontrol bias. In the first two 

sets of regression analyses, we largely avoided this problem by creating single 

measures of the highest educational qualifications in the family by combining 

maternal and paternal educational levels 287. Moreover, we added income measures in 

the last model, as we were not interested in the main effects of income per se. In the 

last set of regressions, robustness checks were made by also running analyses 

whereby maternal and paternal education variables were entered in separate models.  

One could speculate that the timing of divorce could covary with parental educational 

levels and adolescents’ GPA. For instance, if highly educated parents divorced later 

on, estimates of potential heterogeneity of divorce by parental education on the 

adolescents’ GPA could reflect differences in timing of the event of divorce. 

Subgroup analyses were therefore performed in order to assess whether timing of 

divorce differed across parental educational qualifications, and whether timing of 

divorce was related to adolescents’ GPA.  
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Age and all income measures were centered on their respective means in the 

regression analyses to ease the interpretation of the regression coefficients, and the 

income measures were reduced by a factor of 100,000. The regression coefficients of 

the income measures, therefore, indicated the predicted change in the adolescents' 

GPA by an increase of 100,000 NOK above the mean. To estimate effect sizes for the 

categorical predictors (represented by dummy variables), the GPA score was z-

transformed by setting the grand mean to zero and the standard deviation equal to 

one. When regressing a z-transformed outcome-measure on a set of dummy coded 

variables, the resulting “unstandardized beta coefficient” is transformed into a 

standardized unit that corresponds roughly to Cohen’s d.288 

Statistical analyses were conducted using R version 3.5.2 for Mac.289 Figures were 

created with help from the packages “ggplot2” 290 and sjPlot291 and the manuscript 

was prepared using the APA article (6th edition) template in the “papaja”-package.292  

2.6.2 Paper II: Family structure and adolescent mental health 
Sociodemographic characteristics across the family structures were calculated. Chi-

square tests were used to examine potential differences across the family structures 

with regards to gender and economic well-being (EWB).  

The associations between family structure and self-reported symptom scores were 

investigated using Ordinary Least Squares (OLS) regression analyses with family 

structure as the primary independent variable, and the SDQ-total, SDQ-externalizing, 

and SDQ-internalizing scales as dependent measures. Preliminary analyses found no 

interaction effects between family structure and gender on any of the outcome 

measures (i.e., the pattern of adjustment across the family structures was similar for 

boys and girls). The analyses were therefore collapsed over gender.  

The first regression models (Model 1) assessed the bivariate relationships between 

family structure and the SDQ-scales. The second models (Model 2), were adjusted by 

gender and EWB.   
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“Nuclear family” was initially chosen as a reference group, as we were interested in 

examining whether the other post-divorce family structures reported statistically 

significantly higher levels of mental health problems compared to those living with 

their two biological nondivorced parents. The models were then re-run with 

alternating reference categories, to detail potential differences between the other 

family structures.  

The ordinal EWB variable was also dummy coded, using the “equal to others” level 

as the reference group. The SDQ-scales were z-transformed whereby the grand mean 

was set to zero and the standard deviation equal to one to estimate effect sizes.288 

Visual inspections of normal predicted probability plots indicated that the residuals of 

the SDQ-scales were approximately normally distributed in all regression analyses. 

Multicollinearity among the predictors was assessed by inspecting the variance 

inflation factor in all regression models, none of which suggested any problems.286  

Statistical analyses were conducted using SPSS version 24 for Windows.293 

2.6.3 Paper III: Complex families and health complaints among 
adolescents 

Sociodemographics stratified by family structure were calculated. The overall levels 

of health complaints and the proportions of adolescents experiencing weekly 

symptoms across family structure grouped by gender were estimated. To visually 

display the overall levels of health complaints among boys and girls across family 

structure, a raincloud plot was created, showing the density distribution, raw jittered 

data points, and the mean with 95 % confidence intervals.294  

OLS regression analyses were utilized to estimate the relationships between family 

structure, sibship-type, and health complaints. Preliminary analyses indicated no 

statistically significant family structure by sibship-type interaction effects, suggesting 

that the impact of sibship-type on health complaints among adolescents did not 

appear to depend on the specific family structure in which the adolescents resided. 

Moreover, as the frequency of half- and stepsiblings were low in some of the family 

structures, the main chosen analytic strategy was to investigate the impact of sibship-
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type on the adolescents’ health complaints sum score independent of family structure 

(i.e., sibship-types were entered as categorical covariates in the regression analyses).  

The regression models were structured as follows; A baseline model assessing the 

association between family structure and overall levels of health complaints adjusted 

by gender and age; Model 1 included sibship-type as captured by three dummy 

variables (i.e., Biological siblings: 0 = No, 1 = Yes etc.); Model 2 added interaction 

terms between the sibship-type dummies and gender, to investigate whether gender 

moderated the estimates of living with biological, half- and stepsiblings, and also 

included parental education, and economic well-being. 

Missing values were handled by multiple imputation with the R-package “mice” 

which performs multivariate imputation by chained equations.295 Multiple imputation 

performs better than more traditional methods for dealing with missing data (e.g., 

listwise deletion, mean replacement), unless the proportion of missing is very low and 

values are missing completely at random, an assumption that seldom holds.296–299 All 

variables present in the final regression model were entered in the imputation model, 

as any relationship in the analysis model should be a part of the imputation model.284 

To account for the planned interaction analyses between gender and sibship-type in 

the imputation procedure, the data was split by gender, and 30 imputed datasets were 

created on each group before combining the datasets together. This method has been 

recommended when multiple imputation is used to handle missing values before 

conducting planned categorical interaction analyses, when one of the variables in the 

interaction term is fully observed (i.e., contains no missing values; in our data, 

“gender” was fully observed).284 The estimates and standard errors were pooled into 

overall estimates following Rubin’s rules.300 Of note, the results from the regression 

analyses were robust independent of whether missing values were imputed or handled 

by list-wise deletion.  

 

All analyses were conducted using R version 3.5.2 for Mac.289 Figures were created 

with the package “ggplot2”.290  
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3. Results 

This chapter provides an overview of the results presented in the three papers 

included in the thesis 301–303. Papers II and III are based on the entire sample of 

adolescents from the youth@hordaland-study, and the sociodemographic statistics of 

these papers will, therefore, be described together.  

3.1 Paper I 

The sample consisted of 9,166 adolescents who consented to register linkage. The age 

(M = 17.4, SD = 0.8) and gender (54 % female) distribution were very similar to the 

age (M = 17.4, SD = 0.8) and gender (53 % female) distribution in the total 

youth@hordaland sample.  

3.1.1 Sociodemographics by divorce status  
There were fewer boys in the divorced sample (43.6 %) compared to the nondivorced 

sample (47.2 %). The majority of adolescents with divorced parents reported that they 

currently lived with their mother (68.4 %). The average number of years since 

parental divorce was 10.6 (SD = 5.2). Divorced parents had overall lower educational 

qualifications; approximately twice as many divorced parents did not have higher 

than ISCED 2 qualifications (6.6 %) compared to nondivorced parents (3.8 %), and 

having qualifications equivalent to Bachelor’s level (ISCED 6) or Master’s or Ph.D.-

levels (ISCED 7–8) was more frequent among nondivorced parents compared to 

divorced parents.  

The households occupied by an adolescent with divorced parents had an equivalized 

disposable income that was about 70,000 NOK lower compared to nondivorced 

households. While nondivorced fathers had higher net earnings than their divorced 

counterparts, divorced mothers had higher net earnings than non-divorced mothers.  
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3.1.2 The link between parental divorce and adolescents’ GPA 
Adolescents with divorced parents had on average about 0.3 points lower GPA than 

their peers with nondivorced parents. This difference corresponded to a Cohen’s d of 

0.34.  

The first tested regression models investigated the highest educational qualification 

obtained in the family (as measured by the highest education obtained by either the 

mother or the father) as a moderator of the association between parental divorce and 

GPA. The results revealed that the negative associations between parental divorce 

and GPA were relatively larger among adolescents where at least one parent had 

education equivalent to ISCED 3–5 (b = -0.202, p < 0.05) or education equivalent to 

ISCED 6 (b = -0.245, p < 0.05), compared to adolescents where both parents had no 

higher educational qualifications than ISCED 2 (reference group). Although the same 

trend was observed among adolescents with highly educated parents (Master’s or 

Ph.D. degree), the negative association between divorce and GPA was not 

statistically significantly different compared to those whose parents had low 

educational qualifications (b = -0.169, p = 0.12). Adjusting the analyses by the 

equivalized disposable income in the household occupied by the adolescents, and 

mother’s and father’s net income hardly changed these estimates. 

The second set of regression models utilized the other measure of parental education, 

separating between families where either no parent had over ISCED 2 (reference 

group), only the mother had above ISCED, only the father had above ISCED 2, and 

families where both parents had above ISCED 2. The results showed that in families 

where only the mother had above ISCED 2 qualifications (b = -0.225, p < 0.05) and 

in families where both parents had above ISCED 2 qualifications (b = -0.246, p < 

0.05), the negative association between parental divorce and GPA was relatively 

larger compared to families where both parents had no higher than ISCED 2 

qualifications. A weaker relationship was observed among adolescents where only 

the father had above ISCED 2 qualification, and in this group the relationship 

between divorce and GPA was not statistically significantly different compared to 

adolescents where both parents had below ISCED 2 qualifications (b = -0.111, p = 
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0.32). In keeping with the previous analyses, adding income variables to the 

regression equation only very slightly altered these estimates.   

Finally, entering maternal and paternal educational qualifications as separate 

variables simultaneously in the analyses further confirmed that the heterogeneity in 

the outcomes of divorce was primarily driven by maternal educational qualifications; 

the negative associations between divorce and GPA were relatively larger when 

maternal educational levels were at secondary school levels (ISCED 3–5; b = -0.120, 

p < 0.05), at Bachelor’s levels (ISCED 6; b = -0.175, p < 0.05) and at Master’s or 

Ph.D.-levels (ISCED 7–8; b = -0.209, p < 0.05) compared to basic-level education 

(ISCED 0-2), independent of paternal education and income measures. No significant 

interaction effects between divorce and paternal educational levels on the 

adolescents’ GPA were found.  

Robustness and sensitivity checks 
Alternating the reference categories of the educational variables confirmed that all 

significant differences were between the ISCED 0-2 educational level and the other 

educational levels. Robustness checks suggested limited threat by overcontrol bias; 

entering maternal and paternal educational qualifications in separate models (i.e., 

unadjusted by each other) revealed the same general pattern, whereby heterogeneity 

in the associations was present by maternal but not paternal educational 

qualifications.  

Additional checks revealed that adolescents with educated parents, on average, 

reported that their parents had somewhat more recently divorced than less educated 

parents. Subgroup analyses showed a slightly positive curvilinear, but very weak, 

association between years since the divorce and the adolescents’ GPA. Although 

being statistically significant, the estimate of the quadratic slope of the year since 

divorce variable on the adolescents’ GPA was very weak (b = -0.0007, p < 0.001). 

Practically speaking, this trend nonetheless suggested considerable stability in the 

negative association between divorce and adolescents’ GPA. Additional checks 

showed that the association between the parental education variables and the GPA 
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among adolescents with divorced parents hardly changed when adjusted by year since 

divorce (when modeled as a linear and curvilinear relationship [i.e., the squaring the 

year since divorce variable]). Hence, the heterogeneity in the links between divorce 

and GPA by parental education reported in this thesis does not appear to be explained 

by differential timing of divorce across different parental educational levels.  

3.2 Paper II & Paper III 

3.2.1 Sociodemographics  
In Paper II, the adolescents were classified into six different family structures: a 

nuclear, nondivorced, two-parent family (n = 5,457, 52% girls), joint physical 

custody (i.e., living equally with both parents after the divorce, n = 398, 49% girls), 

single mother (n = 1,011, 58% girls), stepfather (n = 543, 63% girls), single father (n 

= 212, 44% girls), and stepmother families (n = 86, 59% girls).  The age distributions 

were quite similar across the family structures (mean age: 17.3 – 17.5 years).  

There were statistically significantly differences between the family structures on 

gender, χ2(5, 7707) = 39.02, p < .001; and perceived economic well-being, χ2(10, 

7596) = 492.91, p < .001. The majority in all family structures rated their economic 

well-being as equal to others. Adolescents living with a single mother were, however, 

about six times more likely to rate their economic well-being as poorer than others (a 

total of 20.5 %), and about half as likely to report it to be better than others (16.0 %) 

compared to adolescents living in a nuclear family (poorer than others = 3.2 %; better 

than others 28.8 %). Of the post-divorce family structures, adolescents living in JPC 

were the ones most similar to those living in a nuclear family regarding their 

perceived economic well-being. 

In Paper III, the adolescents were classified as living in either (1) nuclear/two-parent 

family (n = 5,436, 52 % girls), (2) joint physical custody (n = 397, 49 % girls), (3) 

single mother family (n = 1,009, 58% girls), (4) single father family (n = 212, 44 % 

girls), and (5) stepfamily (i.e., living with a divorced single parent and his or her new 

partner, n = 629, 62% girls). 
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As the paper III sample consisted of approximately the same sample as in Paper II, 

the pattern of ratings of economic well-being across the family structures was nearly 

identical. Both paternal and maternal educational levels were quite similar and the 

highest in nuclear families and in JPC, while adolescents in single parent and 

stepparent families had less educated parents. Living with biological siblings was 

most common in nuclear families (72.4 %), and least common in single father 

families (28.8 %). About 50 % and 25 % of all adolescents in a stepfamily reported 

living with half-siblings or stepsiblings, respectively. While nearly 25 % of 

adolescents in JPC lived with half- or stepsiblings, the frequency of adolescents in 

single parent families living with half- or stepsiblings was generally much lower 

(10.4 % and 2.3 % in single mother families; 5.7% and 3.3 % in single father 

families). 

3.2.2 Family structure and adolescent mental health 
In the crude regression models, adolescents in single-parent and stepparent families 

scored statistically significantly higher than adolescents living in a nuclear family 

across the SDQ scales. One exception was that those living in a stepmother family 

did not significantly differ (b = 0.67, p = .064) on the SDQ internalizing scale 

compared to those in a nuclear family. Adolescents living in a stepfather family had 

the highest SDQ total score, with a predicted 1.87 points higher score than those 

living in a nuclear family (b = 1.87, p < .001). Expressed in standardized deviation 

units, this difference corresponded an effect size of 0.36.  

Adolescents in JPC scored somewhat lower but not statistically significantly different 

to those in a nuclear family across all SDQ-scales (SDQ total: b = - 0.27, p = .310; 

SDQ internalizing: b = - 0.14, p = .408; SDQ externalizing: b = - 0.13, p = .404). 

Adjusting for gender and economic well-being (Model 2) attenuated the differences 

between those in a nuclear family compared to those in single parent and stepparent 

families. The reduction was most prominent for adolescents living in a single-mother 

family across all three scales. Nevertheless, the differences remained significant 

across all three scales, except for adolescents living in a stepmother family, who also 



 63 

in Model 2 did not score significantly higher on the SDQ internalizing scale. The 

range of the estimated effect sizes for the single-parent and stepparent families was 

higher for the SDQ externalizing scale (0.22–0.32) than for the SDQ internalizing 

scale (0.11–0.17). For both scales, those living in a single mother family had the 

lowest observed effect size, whereas for those living in a single father or a stepfather 

family effect sizes were higher.  

To check for other differences between the family structures, the reference category 

of the family structure dummy variables was alternated. These analyses confirmed 

that adolescents in JPC had statistically significantly lower scores on the SDQ-scales 

than those in single-parent and stepparent families. A noteworthy difference was that 

the stepmother group was statistically significantly different compared to those living 

in joint physical custody in the unadjusted model on the SDQ internalizing scale 

(which they were not when compared to the nuclear family group). No statistically 

significant differences were found between single parent and stepparent families. 

3.2.3 Family structure, sibship-type, and health complaints.  
At the descriptive level, adolescents in single parent and stepparent families reported 

higher levels of weekly- and overall levels of health complaints compared to 

adolescents in nuclear families and in JPC. These findings applied to girls as well as 

boys, although girls reported higher levels of health complaints than boys. When 

considering specific symptoms, two exceptions from this general pattern emerged; 

boys in single father families were least likely to report experiencing weekly 

symptoms of dizziness, and boys in stepfamilies were least likely to report weekly 

experiences of abdominal pain. Among both genders, adolescents in nuclear families 

and in JPC were quite similar across all health complaints measures.  

In the crude regression models predicting overall levels of health complaints, 

adolescents in JPC did not statistically significantly differ compared to peers in 

nuclear families (b = 0.021, 95% CI -0.436 to 0.479). Adolescents in single parent 

and stepparent families, on the other hand, were predicted to have an overall score on 

the health complaints sum score that was 0.19 standard deviation units (SDs) higher 
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for youth living in a single mother family (b = 0.891, 95% CI = 0.591 to 1.191), 0.22 

SD’s among youth in a single father family (b = 1.044, 95% CI = 0.450 to 1.637), and 

0.25 SD’s higher among youths in a stepfamily (b = 1.185, 95% CI = 0.814 to 1.555), 

compared to adolescents in a nuclear family. Accounting for sibship-type (Model 1) 

somewhat attenuated these associations, especially among adolescents in a 

stepfamily. Model 1 further revealed that independent of family structure, living with 

biological siblings was associated with lower levels of health complaints among the 

adolescents (b = -0.302, 95% CI = -0.506 to -0.097), while halfsiblings and 

stepsiblings were not statistically significantly related to overall levels of health 

complaints among the adolescents. Adjusting the analyses by parental education and 

economic well-being (Model 2), further attenuated the associations, especially in the 

single mother group. The added interaction term between stepsiblings and gender was 

also statistically significant, suggesting that independent of family structure and 

sociodemographic variables, sharing a household with stepsiblings was associated 

with higher levels of health complaints among girls but not among boys (b = -1.410, 

95% CI = -2.470 to -0.349).  
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4. Discussion 

4.1 Summary of findings 

The results in the present thesis suggest considerable heterogeneity in the outcomes 

of divorce by paternal educational qualifications, family structure, and siblings. The 

negative association between divorce and the adolescents’ GPA was relatively larger 

among adolescents with educated mothers, compared to adolescents with less 

educated mothers, independent of paternal educational levels and household income 

measures. The increased risk of mental health problems and health complaints was 

confined to adolescents in single parent and stepparent families, while adolescents in 

joint physical custody (JPC) did not report any higher levels of mental health 

problems or health complaints relative to peers in a nondivorced two-parent family. 

Furthermore, independent of family structure, residing with biological siblings was 

associated with lower levels of health complaints, while sharing a household with 

stepsiblings was associated with higher levels of health complaints but only among 

girls. 

4.2 Interpretation of findings 

4.2.1 Heterogeneity in the associations between divorce and adolescents’ 
academic achievement 

Adolescents with divorced parents had on average a 0.3-point lower GPA compared 

to peers with nondivorced parents, a difference that was moderately reduced after 

adjustments of parental educational qualifications (to 0.24 points). This finding aligns 

with several previous studies.7,10,304 Focusing on the average effects of divorce might, 

however, conceal important variability in how a divorce is related to outcomes among 

youth. Indeed, it was found that the negative association between divorce and the 

adolescents’ GPA was stronger in families with educated parents compared to 

families with less educated parents. Moreover, this heterogeneity was driven by 

maternal educational levels, whereby a divorce was more negatively associated with 

the adolescents’ GPA in families with educated mothers (i.e., above ISCED 2) 
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compared to families with less educated mothers (ISCED 0–2), after accounting for 

paternal education and income measures. No heterogeneity was, however, observed 

with regards to paternal educational levels.  

Previous studies investigating heterogeneous outcomes of divorce on adolescents’ 

academic achievement have yielded mixed findings, possibly due to differences in 

methodology and or differences across context and time periods.28,29 The results of 

this thesis nonetheless lend support to a growing number of studies in favor of the 

floor effects hypothesis, whereby youth in educated or highly educated families are at 

higher risk of lower academic achievement following a parental divorce relative to 

peers with less educated parents.28–32 Two related findings form the foundation of this 

conclusion. Firstly, a divorce was not statistically significantly related to the GPA 

among adolescents with two less educated parents (ISCED 0–2). Secondly, the 

negative association between divorce and GPA was relatively larger among 

adolescents with highly educated compared to lowly educated mothers. In the 

following, factors that might contribute to how this pattern may arise within the 

Norwegian context will be discussed.  

Due to the general high level of education among Norwegian citizens, families where 

both parents have educational qualifications below ISCED 3 are relatively rare. 

Social gradients in health and education are still present in Norway, and it is 

established that socioeconomically disadvantaged families have more frequent 

experiences of negative life events and family stresses (e.g., related to unemployment 

and housing), including higher divorce rates than more affluent families.114,305 Among 

children growing up with two less educated parents, a divorce might therefore be one 

of many potential stressful life events experienced during childhood. As noted by 

Brand,30  the independent effects of a divorce might thus be less severe among these 

children, perhaps as they have come to expect instability in their lives. Among 

children with educated or highly educated parents, a divorce might, on the other hand, 

come of more as a shock to otherwise privileged youth. Moreover, as the floor effects 

hypothesis implies, the expected school performance among adolescents with lowly 
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educated parents is on average weak to begin with, leaving less room for their grades 

to deteriorate following a parental divorce.  

The results suggest that maternal educational levels contribute to the observed 

heterogeneity in the link between divorce and adolescents’ GPA in Norway. A study 

conducted on a U.S. sample reached a similar conclusion, whereby a divorce was 

more strongly associated with lower academic achievement among adolescents with a 

highly educated mother.32  This finding was partly explained by children of educated 

divorced mothers not receiving similar levels of positive parenting practices as peers 

with educated married parents. Such mechanisms were not explored in the present 

study. However, one could speculate that similar mechanisms might also underlie our 

findings. As the Norwegian population is generally highly educated, and the 

Norwegian welfare state strongly encourages work participation among both men and 

women (i.e., the “dual-earner family” t), it is possible that educated divorced mothers 

in Norway experience a “double burden” due to the strain of high work load 

combined with child rearing responsibilities.123 Due to the time and effort required to 

deliver parenting practices that foster academic skills in children, perhaps educated 

divorced mothers struggle to continue to deliver such parenting practices to the same 

extent after the divorce. Mothers with lower education levels, on the other hand, may 

not have spent as much time fostering such skills to begin with.  

Adjustments to measures of household income did not alter these findings. This 

contrasts findings obtained by two studies conducted on a cohort born in 1970 in 

Britain, whereby the educational penalty associated with a divorce primarily was 

driven by the loss of fathers’ financial resources.28,29 As the authors noted, fathers 

often failed to pay child support during this time period in Britain and levels of single 

mother poverty were high. Given that child support is enforced by the public 

authorities in Norway, and that the Norwegian welfare state is found to be rather 

successful in equalizing the cost of divorce between men and women,118,119 it could 

be sensible to find that fathers’ financial resources are less important in understanding 

 
t See Kitterød & Week 117 for a detailed overview.  
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the heterogeneous outcomes. This does not mean that income does not affect 

children’s post-divorce adjustment, and indeed, single mothers are also in Norway 

among the least well off in society. Rather, this finding could perhaps hint at other 

mechanisms than income per se in understanding the observed heterogeneity in the 

outcomes of divorce found in the present study.  

It is important to note that besides parental educational levels, which are usually 

established before a divorce, the present study lacked other historical information that 

could increase parents’ risk of divorce and affect their children’s academic 

achievement. The findings of the present thesis are thus largely descriptive. Proposed 

mechanisms such as changes in parenting among highly educated mothers have not 

been examined, and unmeasured selection mechanisms or confounding variables 

might give rise to the pattern observed in this study (e.g., physical or mental health 

problems among parents, parental conflict etc.). 

Compared to several previous studies examining cohorts from the 1970s and 1980s, 

the current study investigated a relatively recent cohort born 1993–1995 and assessed 

in 2012. Due to differences in both school systems and welfare policies, it is 

important to note that the generalizability of these results might be limited to a 

Norwegian context.  

4.2.2 Adjustment in single parent and stepparent families 
Adolescents who lived in single mother, single father, stepfather or stepmother 

families were in general at a similar increased risk of displaying general mental 

health problems, externalizing and internalizing problems, and higher levels of health 

complaints compared to peers living in a nuclear two-parent family. The estimated 

effect sizes of the differences between single parent and stepparent families compared 

to nuclear families were in the range of 0.28–0.34 for externalizing problems, 0.17–

0.26 for internalizing problems, and 0.19–0.25 for health complaints, in the crude 

models.  

The findings of relatively small negative effects of living in single mother and 

stepparent households on adolescents’ mental health and levels of health complaints 
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are in general keeping with previous studies.1,10 Moreover, the findings corroborate 

earlier studies suggesting that experiencing parental divorce is more strongly related 

to externalizing problems compared to internalizing problems.1,124  

Accounting for perceived economic well-being attenuated the differences in mental 

health problems, especially among adolescents living with a single mother compared 

to those in a nuclear family. Similarly, accounting for both perceived economic well-

being and parental educational qualifications, led to a similar reduction in levels of 

health complaints among adolescents in a single mother family compared to nuclear 

family. The attenuating effects of perceived economic well-being suggest that the 

subjective experience of having poorer family finances than others may play a part in 

understanding the higher levels of mental health problems and health complaints 

among youth in single mother families. Similar attenuating effects of measures of 

family finances are frequent within this research field.17,155,179,306–309  

Adolescents in single parent and stepparent families were at similar risk of both 

externalizing and internalizing problems, and overall levels of health complaints. 

Adolescents in stepparent families have been proposed to benefit from financial and 

parental resources gained by the introduction of a stepparent to the household.50,127 

Several stressors associated with stepfamily formation, such as adjustment to a new 

parental figure and the potential addition of half- and stepsiblings, might however 

equal out potential parental and economic benefits of having a stepparent, which 

could explain the few reported differences between single parent and stepparent 

families. Indeed, with regard to health complaints, accounting for sibship-types 

reduced the predicted higher levels of health complaints among youth in a stepparent 

family by about 25 % compared to those in a nuclear family (to be discussed further). 

Moreover, it has been highlighted that stepfathers are less likely to invest as much 

into their stepchildren as fathers in nuclear families, and stepfathers with children 

from previous unions usually still invest some in their biological children.310 This 

may further limit the resources gained for children and adolescents by the 

introduction of a stepparent to the family. As such, our findings are at odds with one 

of the tenets of the parental loss perspective stating that the introduction of a 
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stepparent may alleviate the potential negative outcomes of single motherhood on 

children’s adjustment.50  

Adolescents living with a single father did not statistically significantly deviate from 

those in single mother and stepparent families with regard to externalizing problems. 

Previous Norwegian 20,25 and international studies 151 tend to report that adolescents in 

single father families have an additional risk of externalizing problems such as 

antisocial behavior, conduct problems and drug use. Such findings have often been 

explained through parenting practices (e.g., fathers monitor their children less), or 

through selection mechanisms (i.e., sickness or financial problems among the 

mothers might select youth to father custody).151 It is uncertain whether the findings 

of this thesis reflect some positive changes in single father families such as increased 

parental monitoring, changes in selection mechanisms; or perhaps stem from 

methodological differences compared to previous studies (e.g., in measurements or 

age groups investigated). Future studies are needed in order to validate this finding 

before any conclusions regarding a possible decline in externalizing problems among 

adolescents in single father households can be reached.  

4.2.3 Mental health and health complaints in joint physical custody 
Adolescents living in joint physical custody (JPC) displayed lower levels of general 

mental health problems, internalizing and externalizing problems, and health 

complaints compared to peers in single parent and stepparent families. The results 

obtained in this thesis are thus in general agreement with several studies finding more 

favorable adjustment among youth in JPC compared to adolescents in single parent 

and stepparent families the last two decades.37,42,43,46,47 Moreover, these findings were 

relatively robust to adjustments to sociodemographic characteristics, suggesting that 

higher levels of perceived economic well-being or parental educational levels among 

youth in JPC do not sufficiently explain these findings. Additionally, adolescents in 

JPC were quite similar to and not statistically significantly different to those in a 

nuclear family across all outcome measures. Similar results have been obtained from 

a few previous studies,42 including a previous Norwegian study.25 However, other 

studies have found that adolescents in JPC take an intermediate position, whereby 
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they report somewhat higher levels of adjustment problems than those in nuclear 

families, but lower levels than those in single parent and stepparent families.61,155,173 It 

is not clear whether these differences reflect actual variation in how individuals in 

JPC adjust across nations or time periods, or whether they reflect differences in 

measures or analyses. Further cross-national studies are in this respect needed and 

would have the potential to elucidate context-specific mechanisms that might have 

implications for children’s adjustment in JPC.  

Several explanations have been advanced in understanding how JPC might be linked 

to better post-divorce adjustment among youth. For example, JPC have been 

proposed as beneficial by enabling the child to maintain a relationship with his or her 

two parents,43 through facilitating child-parent relationships and improving 

cooperation between parents,124 and by reducing potential economic stress for the 

child following the divorce.42 Close contact with both parents may also enable 

potential negative effects of weak parenting by one parent to be offset by strong 

parenting from the other parent.41 As adults’ abilities to deliver good parenting may 

vary over time, JPC may thus enable parents’ to “cover” for each other in periods 

where stress or other life events may temporarily reduce the parenting abilities of one 

parent. Additionally, many argue that even in the presence of conflict, keeping 

contact with both parents through JPC is beneficial.47,311 Existing studies on potential 

explanatory mechanisms are somewhat scarce. A few studies have, however, 

suggested that fathers in joint physical custody are more involved with their children, 

and are more likely to have an authoritative rather than uninvolved parenting 

style,312,313 which could contribute to more positive outcomes of JPC.  

It is important to consider that the lower levels of adjustment problems found in joint 

physical custody compared to single parent and stepparent families might stem from 

selection effects. Traditionally, parents choosing JPC have been characterized by 

having higher socioeconomic status, displaying lower interparental conflicts and 

generally cooperating well following a divorce. As such, a common critique of 

positive outcomes associated with JPC has been that it is factors that select into JPC 

rather than inherent qualities of JPC that underlie these findings. Indeed, several 
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studies, including results from the present thesis, suggest that accounting for some of 

the commonly held selection factors (i.e., parental education and income measures) 

reduces differences in adjustment between adolescents in JPC compared to other 

post-divorce family structures.42,47,61,155,173 A recent review concluded that JPC is 

generally linked to better outcomes even when accounting for factors such as income 

or parental conflict.47 Specifically, of 36 studies including measures of parental 

conflict, JPC was associated with better outcomes on all measures in 18 studies, and 

equal to better in 11 studies, and only worse on one outcome measured in 4 studies. 

The same review found a similar pattern with regards to studies accounting for 

income measures. However, these studies were cross-sectional, thus measures of 

conflict and income were in general measured after the divorce. Hence, these findings 

do not by themselves exclude the possibility of selection by income and/or parental 

conflict, as these measures are also likely to be affected by the divorce process.    

In Norway, JPC is now a more common choice among most types of parents.117 If 

having highly educated parents with low levels of conflict by and large explained the 

better outcomes among youth in JPC in earlier studies, one could speculate that as 

JPC becomes more frequent in a given population, the positive outcomes associated 

with JPC would get diluted. Interestingly, the present thesis finds quite similar 

differences between JPC and other post-divorce family structures as an early study 

conducted in Norway based on data collected in 1997,25 before the marked increase in 

parents choosing JPC in Norway. Hence, there appear to be few indications that the 

positive outcomes associated with JPC have waned with time in Norway, although a 

comparison between two studies must be regarded as tentative at best.  

The above argument does, however, not eliminate the possibility that other 

unobservable characteristics explain the better adjustment found among youth in JPC. 

As post-divorce family structures are not static entities, it is conceivable that the 

divorce-process, at least partly, self-selects children and youth into post-divorce 

family structures based on how they adjust to the divorce process. This might be 

particularly salient when investigating older adolescents. For instance, one could 

speculate that children and young adolescents not coping well in JPC would get 
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selected out of this custody arrangement, as parents or the child itself would “opt 

out,” leading to a change in living arrangement. In the present thesis, this could 

hypothetically mean that adolescents classified as living in JPC stem from the pool of 

adolescents and parents who successfully adjusted to this type of custody 

arrangement. A recent Norwegian study found considerable stability across 

residential arrangements, and 80 % of mothers and 86 % of fathers with JPC reported 

no change in their living arrangement following separation.u This still implies that 10-

14 % experienced a change from JPC to primarily sole mother/father custody. 

Moreover, a Norwegian survey found that the most frequently reported reason to 

change from joint- to sole mother/father custody was that the child wanted to.314 As 

such, some self-selection out of JPC due to differential adjustment among children 

likely exists. As the majority report JPC to be a stable post-divorce living 

arrangement, self-selection nonetheless appear unlikely as a sole explanation of the 

better outcomes associated with JPC.   

Overall, the present thesis contributes to the growing number of studies finding better 

adjustment among youth in JPC compared to other post-divorce family structures. 

Nonetheless, there is a great need for future studies utilizing longitudinal designs 

tracking children in the years before and after the divorce in order to further detail the 

mechanisms that underlie this finding.  

4.2.4 Sibship-type and health complaints 
Independent of family structure, living with biological siblings was associated with 

lower levels of health complaints among both boys and girls, while sharing household 

with stepsiblings was associated with higher levels of health complaints but only for 

girls. Overall, these findings support a growing number of studies suggesting that 

sharing a household with nonbiological siblings is associated with negative outcomes 

among youth,49 and that family structure and sibship-type appear to be independently 

associated with youth outcomes.48,208,209,213 Previous studies have focused on 

outcomes such as academic achievement, depression and delinquent behaviors,208,209 

 
u Mean years since separation was 6.5 years; SD = 4.0, range 0–18 years. 
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while this thesis, to the best of my knowledge, is the first to report results from a 

study investigating health complaints among adolescents as a function of both family 

structure and sibship-type. 

Living with biological siblings was associated with lower levels of health complaints. 

This is in general keeping with previous studies finding small but beneficial effects of 

living with biological siblings on adolescents’ adjustment.49 It has been suggested 

that biological siblings may support each other, and provide a sense of continuity and 

shared experience through the dissolution and subsequent reorganization of the 

family.194 As such, having biological siblings might further act as a buffer against 

some of the stressors of divorce. Although this might be the case, the results of the 

present study suggest that sharing a household with biological sibling(s) might have 

more of a general buffering effect, as living with biological siblings was associated 

with reduced levels of health complaints independent of family structure (i.e., also 

among those in a nuclear family). 

Sharing a household with stepsiblings was associated with higher levels of health 

complaints among girls. Few studies have investigated whether the associated 

outcomes of living with stepsiblings are gender dependent. However, this finding 

aligns with a previous study from the U.S., finding that sharing a household with 

stepsiblings was associated with higher levels of internalizing problems among 

girls.219 Previous studies have reported that girls have more frequent contact with and 

invest more in their relationships with nonbiological siblings than boys.49,315 One 

could speculate that due to the role and boundary ambiguity that stepfamily formation 

might entail,208 efforts to maintain close relationships with stepsiblings becomes an 

additional stressor among girls, possibly increasing their risk of health complaints.  

It is also possible that it is not the presence of stepsiblings per se, but other 

accompanying factors such as reduced parental and financial resources available, or 

increased family instability that explains these findings. It is, however, not clear why 

such factors should affect girls and boys differently. As few previous studies have 

investigated such gender effects, there is a need for more research before any firm 
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conclusions can be made. Nonetheless, the findings of the present study support the 

notion that incorporating information about sibship-types may be an important 

addition to traditional family structure research.48  

4.3 Final theoretical considerations  

Multiple perspectives are likely needed in order to understand the heterogeneity in the 

outcomes of divorce. In light of the classical perspectives,50,53 the results of this thesis 

could be interpreted to lend some support to the parental loss perspective. This 

perspective holds that the quantity and quality of contact with the noncustodial parent 

are key mechanisms in explaining the negative associations between parental divorce 

and children’s outcomes.50,53 In the thesis, adolescents in single parent and stepparent 

families reported higher levels of mental health problems and health complaints 

compared to their peers in joint physical custody and nuclear families, suggesting that 

the quantity of contact with both parents in general appears to be associated with 

positive outcomes among adolescents. It must be stressed that we have neither had 

information regarding quantity nor quality of contact between the noncustodial 

parents and their adolescent offspring in single parent and stepparent families, thus 

limiting our ability to nuance this perspective. Furthermore, there are instances where 

frequent contact with the noncustodial parent should be avoided or limited (e.g., 

presence of high levels of interparental conflict, or poor parenting skills, or mental 

health problems 50). Thus, this perspective might benefit from a more detailed 

specification of the conditions required for contact with the noncustodial parent to 

benefit the child. The notion that a stepparent buffers against negative outcomes of 

divorce did not receive any support in the present thesis, in general keeping with 

previous studies.50 As such, the parental loss perspective appears insufficient in 

capturing the complexity that stepfamily formation entails, including the addition of 

half- and stepsiblings to the family. 

As stated by the parental adjustment perspective, the custodial parents’ adjustment is 

further likely important, as the child spends most of its time with this parent. We did 

not have information that enabled us to examine this perspective directly. However, 
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following the finding of a more negative association between divorce and GPA 

among adolescents with an educated mother, one could speculate that the parental 

adjustment perspective could benefit from an additional focus on the custodial 

parents’ educational background. Indeed, the floor effects hypothesis 29 and the 

compensatory class hypothesis 88 have some similarities with both the parental loss 

and the parental adjustment perspectives. They highlight how a divorce might 

differentially impact youths’ educational outcomes by parental educational levels, by 

altering the custodial or the noncustodial parents’ abilities to transfer their resources 

to their children. Nonetheless, additional research is needed in order to elucidate 

possible mechanisms driving heterogeneous outcomes by parental education. 

Moreover, it is not quite clear whether parental educational levels theoretically should 

moderate the associated outcomes of divorce among those in joint physical custody 

differently compared to those in single parent or stepparent families, an issue not 

explored in the research literature. Most research has further focused on 

heterogeneous outcomes by parental education on measures of academic 

achievement, while less is known regarding measures of physical and mental health. 

Hence, future research is needed, and may provide an empirical basis for further 

theory development. 

The present thesis lends some support to the economic deprivation perspective, 

stating that the observed negative association between divorce and children’s 

adjustment partly stems from economic hardship and what follows from that. This 

perspective has traditionally focused on consequences of experiencing absolute levels 

of deprivation in single mother families.50 The low levels of absolute poverty in 

Norway might suggest that individuals growing up in a single mother family are 

rather at risk of experiencing relative deprivation.17,25 Relative deprivation has 

commonly been associated with poorer mental health.316  Hence, it could be 

important to consider whether negative associated outcomes of residing in single 

mother families mainly operate through mechanisms of relative deprivation in 

countries known for their low levels of absolute poverty and generous welfare 

benefits. Simultaneously, it should be acknowledged that single parents in Norway 
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also may experience economic hardship in the sense of struggling to make ends 

meet.17 For future research, it might therefore be advisable to consider both absolute 

and relative aspects of economic deprivation when investigating adjustment in 

different post-divorce family structures. 

Bridging the perspectives, the divorce-stress-adjustment perspective 1,3 could serve as 

a basis for further empirical investigations as it allows for multiple pathways through 

which the divorce process may impact children’s adjustment both before, during, and 

after the event of divorce. Moreover, it places the phenomenon within a greater 

sociodemographic framework, highlighting how sociopolitical and demographic 

context may influence who divorces and the consequences a divorce has on the lives 

of adults and children, both positively and negatively.  

4.4 Methodological considerations 

4.4.1 Strengths of the study 
The main strengths of the study are the relatively large sample size, high-quality 

registry data on the adolescents’ GPA, parental educational qualifications, and 

income measures, the use of well-validated instruments to measure mental health 

problems and health complaints, and the detailed measure of family structure and 

sibship-types. 

A key strength of the study is the objective register-based measures of household 

income, parental education and the adolescents’ GPA. The income data used in this 

thesis is utilized by the Norwegian Government to estimate taxation and can 

generally be considered to be of high quality. Whereas previous studies often 

calculate GPA by a subset of grades, test-scores or exams, sometimes self-reported, 

the measure of GPA in the present study was calculated from all grades obtained 

during a whole school year. This GPA measure forms the primary basis for admission 

into higher education in Norway and may thus be considered highly reliable.  

The large sample size combined with the detailed data on family background is 

another considerable strength in the present thesis. This allowed us to investigate a 
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broader range of family structures than many previous studies. Moreover, several 

studies investigating siblings have not been able to differentiate between half- and 

stepsiblings.49 As the findings of the present thesis suggest, neglecting to differentiate 

between various sibling bonds could be problematic, as it may obfuscate unique 

outcomes associated with each specific sibship-type. 

The SDQ as a measure of both overall levels of mental health, and symptoms of 

externalizing and internalizing problems, is further a strength given its status as a 

well-validated and recommended screening instrument in general populations,268,270 

and as psychometric investigations have confirmed its utility also in the current 

sample.246 Similarly, the measure of health complaints utilized in this thesis has 

previously been found to have adequate psychometric properties in the current 

sample,228 and is based on well-founded symptoms commonly reported among 

adolescents.225,278  

4.4.2 Limitations 

Cross-sectional data and selection effects 
The main limitation of the present thesis is the reliance on cross-sectional data, which 

prevents firm conclusion about causality and the direction of effects. As discussed, 

unobserved variables that may have selected youth into experiencing parental 

divorce, into subsequent post-divorce family structures, and which may affect their 

school performance and health, may be important in understanding the mechanisms 

driving the findings of this thesis. Longitudinal studies utilizing various sophisticated 

methods tend to suggest that divorce has at least some causal influence on children’s 

outcomes,3,10,11 although it should be noted that longitudinal data are only able to 

approximate causal processes. In any case, the general lack of historical data in the 

present thesis highlights the need to be cautious about causal inferences.  

As highlighted by the divorce-stress-adjustment-perspective,1 the finding that higher 

levels of adjustment problems among children may be evident also in the years before 

the formalization of the divorce, does not necessarily prove selection or that a divorce 

does not affect children’s adjustment. It may instead be an expression of the ongoing 
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process of separation. Indeed, as a divorce is perhaps best viewed as a process rather 

than a fixed point in time, it is quite possible to decide and study specific aspects of 

the divorce process that are of interest. Moreover, as noted by several – the perhaps 

most important research questions pertain to how and under what circumstances a 

divorce affects children.1,3,11 In this respect, this thesis, with its focus on 

heterogeneous outcomes of divorce due to family structure and parental educational 

qualifications, may perhaps be said to contribute mostly to the latter.  

Representativeness 
As discussed in section 2.1.2, the participation rate in the youth@hordaland survey 

was 53 %, and the sample was further slightly reduced in the individual papers due to 

either missingness on key variables, or due to lack of consent to register linkage 

(Paper I). The samples may therefore not be fully representative of the population 

they were drawn from. Moreover, one could speculate that adolescents most 

negatively affected by their parents’ divorce perhaps had a lower likelihood of 

participating in the study than their less affected peers. This could, for instance, have 

led to an underestimation of the differences between adolescents with and without 

divorced parents.  

Attrition from survey research is unfortunately an increasingly common problem in 

epidemiological research,252 and nonresponse might also pose potential problems 

with regards to the representativity of the data utilized in the present thesis. Limited 

information about characteristics of non-responders highlights that statements about 

generalizability of the findings from this thesis should be made with some caution. 

The main findings of the present thesis nonetheless align well with previous research 

within this field of study. Moreover, the GPA in the youth@hordaland was very 

similar to both regional and national averages,244 and the distribution of adolescents 

in different family structures corresponds fairly well to what could be expected based 

on available official regional statistics (although these estimates are not directly 

comparable, as previously discussed). In sum, it would be somewhat surprising if the 

youth@hordaland comprised of a highly selected and unrepresentative sample.  
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Measuring divorce, family structure and sibship-type 
We did not have information specifying whether the parents were legally married or 

not, which is a limitation of the thesis. It is conceivable that cohabiting and married 

couples differ systematically on variables which might have implications for their 

children’s adjustment. International studies have found that married couples rate their 

relationship quality and life satisfaction as better than do cohabiting couples.317–319 

Furthermore, cohabitants’ well-being has been reported to be negatively related to the 

presence of children, more so than among married couples.318–320 Whether such 

findings are applicable in Norway remains unclear. Unmarried cohabitation has a 

long history in Norway and is more widespread here than in many other countries. 

Over 90 percent of first partnerships are cohabitations,321 and it is estimated that 

nearly two thirds of first births are born to cohabiting couples.322 Furthermore, 

cohabiting couples generally have the same rights and obligations as married couples, 

but do, however, not have the same level of economic security as marriage (e.g., in 

case of dissolution or if one partner dies).  

A study on a representative Norwegian sample found that the well-being of 

cohabitants was quite similar to those who were married, even when accounting for 

number of dependent children.323 For instance, the risk of depression and anxiety was 

not found to differ between the groups. Cohabitants who separated or who never 

married, were, however, more likely to report alcohol problems. Similarly, another 

Norwegian study found that formerly married cohabitants reported equal levels of 

well-being as married couples, whereas never-married cohabitants evaluated their 

relationships and well-being as somewhat poorer.324 The same study found that the 

presence of children was not related to lower well-being among cohabitants.  

In sum, cohabiting unions appear more similar to their legally married counterparts in 

Norway than in many other countries. Some differences between cohabiting and 

married couples that might have implications for their children’s adjustment, are 

nonetheless likely lost by the measure of parental divorce utilized in this thesis. More 

studies on the potential similarities and differences in adjustment among youths 
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experiencing parental divorce compared to parental break-up from cohabitation is in 

any case an interesting venue for future research. 

Although a strength of the present study was the detailed categorization of both 

family structure and sibship-type, these were static measures taken at one point in 

time. Duration and frequency of changes between households with different family 

members have therefore not been captured in the present thesis. As family instability 

has been proposed as an additional factor impacting youth adjustment,325,326 this is a 

limitation. Recent findings from Norway do, however, suggest that family structures 

or residential arrangements show considerable temporal stability, also among youth 

in joint physical custody.117 Static measures appear therefore to at least be relatively 

good proxies. A clear drawback is nonetheless the loss of ability to capture those who 

experience multiple transitions during childhood – and who perhaps also are 

especially vulnerable to adverse outcomes. 

We did not find evidence that the associated outcomes of various sibship-types 

depended on the family structure. However, a very large sample size would likely be 

needed in order to reliably investigate possible interaction effects between family 

structure and sibship-types (and gender). Thus, future large-scale studies are needed 

in order to corroborate this finding.  

The categorization of family structure and sibship-types is based on the adolescents’ 

self-report about other members in the household. However, family members may 

construct their own realities with regards to their own family (i.e., perceptions of 

kinship) that do not necessarily correspond to the scientists’ view.327 For instance, 

misclassifications could be common with regards to sibling ties, as children may be 

reluctant to label a half-sibling or step-sibling with whom they have shared their 

childhood as anything other than a full sibling.49 This could further introduce some 

bias in the results of this thesis. Moreover, we did not have sufficient information to 

investigate whether the sibling structure (i.e., having younger or older siblings), the 

gender of siblings, or number of siblings were related to mental health problems or 

health complaints among the adolescents.  
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Compared to previous research, the measures utilized to capture family structure and 

sibship-types should nonetheless be considered a strength. Many previous studies 

have not distinguished between single mother or single father families, nor between 

stepmother or stepfather families. Moreover, many studies investigating sibship-types 

have combined half- and stepsiblings together into the same category 49.  

Measuring mental health problems and health complaints  
Another potential limitation of the thesis is the reliance on self-reported measures of 

mental health problems and health complaints among the adolescents using relatively 

brief measures. Although adolescents may provide accurate information regarding 

their own mental and physical health,328 additional measures from other informants 

(i.e., parents and teachers) and clinical evaluations could perhaps have provided more 

nuance to the mental health measures.   

4.5 Implications and directions for future research 

The findings of this thesis suggest that focusing on average outcomes of divorce 

should be discouraged, as multiple patterns may underlie how families adopt to the 

divorce process which may be hidden using average estimates. Hence, this thesis 

contributes to the research field by exploring heterogeneous outcomes of divorce on 

adolescents’ academic achievement by parental educational qualifications, by 

exploring a broad range of different post-divorce family structures including joint 

physical custody, and by investigating even greater family complexity by 

incorporating sibship-types into the analyses. 

A novel finding was the discovery of a heterogeneous pattern whereby the negative 

association between divorce and the adolescents’ GPA was relatively stronger in 

families with educated mothers compared to families with less educated mothers, 

independent of fathers’ educational qualifications. Another novelty was the finding 

that independent of family structure, living with biological and stepsiblings was 

related to levels of health complaints among adolescents. Specifically, while the 

presence of biological siblings was associated with lower levels of health complaints, 
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living with stepsiblings was associated with higher levels of health complaints – but 

only among girls. In order to assess the validity of these findings, future replications 

are needed.  

In general, the review of the literature indicates that a better understanding of how the 

divorce process may affect children’s outcomes (both positive and negative) is still 

needed. Although several studies have accounted for theoretically relevant variables 

such as family finances, interparental conflict, and parenting styles, few studies have 

had available longitudinal datasets that make it possible to further understand how 

these factors interplay, and combined with moderating factors (e.g., family 

structure/siblings, parental education, individual factors; resilience etc.) in a given 

societal context (e.g., welfare policies, divorce rates) create variability in how 

children and youth adjust to the divorce process. As such, combining theoretical and 

methodological approaches from psychology, sociology, demography and genetics 

may benefit future research 3.  

Specifically, drawing on the results of the present thesis, there is still a great need for 

future studies investigating the potential mechanisms behind (1) why the outcomes of 

divorce on adolescents’ GPA appear to differ across socioeconomic strata, (2) the 

commonly reported better adjustment among children and youth in joint physical 

custody compared to other post-divorce family structures, and (3) the influences of 

sibling-relationships and wider family.  

4.6 Ethical considerations 

Studying associated outcomes of divorce and non-traditional family forms is a topic 

of both public and academic importance, due to the commonality of experiencing 

these events during childhood. However, it also raises ethical challenges. Firstly, 

although research – including findings from the present thesis – tends to find that 

children and youth with divorced parents on average are less well-adjusted than peers 

with nondivorced parents, many nevertheless manage to get through the divorce 

process without long-lasting negative consequences for their well-being. Hence, it is 
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important to convey findings from divorce research in ways that neither 

oversimplifies nor stigmatizes families who experience divorce. Moreover, the 

present thesis sought to elucidate heterogeneous associations of divorce by parental 

educational qualifications, family structure, and sibling ties. It is thus important that 

the findings from the present thesis are disseminated without contributing to 

stigmatization and social exclusion of potentially vulnerable groups (e.g., single 

parent families, less educated families, families with stepparents and/or stepsiblings). 

In order to inform the present Ph.D. project, close collaborations were made with a 

user panel consisting of adolescents of similar age as those participating in the 

youth@hordaland study. In meetings with this group, I have gained first-hand 

information of adolescents’ experiences with parental divorce and alternate living 

arrangements, and a special focus has been devoted to how the results of the present 

thesis can be disseminated in ways that are accessible, meaningful and respectful to 

children, youth, and parents experiencing divorce.   

Secondly, it should be evident that the present thesis provides no basis to conclude 

that children with divorced parents would have been better off had their parents not 

divorced. Counterfactual statements within this research field are generally 

challenging, as numerous factors interplay in predicting both parents’ inclination to 

divorce on their children’s adjustment. Moreover, remaining married might also 

cause harm to children if it keeps them in a dysfunctional home.  

4.7 Conclusions 

In this thesis, data from youth@hordaland study linked to official national registry 

data, was used to expand the knowledge of circumstances where divorce is associated 

with adolescents’ academic achievement, mental health problems, and health 

complaints. The results suggested heterogeneous outcomes of divorce on adolescents’ 

academic achievement, whereby a divorce was more strongly and negatively related 

to adolescents’ GPA in families with educated or highly educated mothers compared 

to families with less educated mothers. This finding highlights the need to consider 

how the outcomes of divorce may differ across socioeconomic strata.  
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Another key finding was that post-divorce family structure was associated with 

adolescents’ mental health and levels of health complaints. Adolescents in joint 

physical custody reported lower levels of mental health problems and health 

complaints than peers in single parent or stepparent families. These findings were 

relatively robust to adjustments of socioeconomic factors. Lastly, the results from the 

current thesis suggest that sharing a household with biological siblings is associated 

with lower levels of health complaints, while living with stepsiblings is associated 

with higher levels of health complaints among girls. Capturing greater complexity in 

modern families by incorporating measures of siblings in the household may be 

important to advance our understanding of how families affect children’s and 

adolescents’ adjustment.  

Divorce is a common phenomenon in western societies. Future studies should aim to 

continue to monitor developments in divorce rates and how families are organized, in 

order to further expand our understanding of factors that contribute to the 

relationships between divorce, family complexity, socioeconomic background, and 

physical, mental, and school-related outcomes among children and adolescents. There 

is still a need for longitudinal designs that may monitor families over time, in order to 

understand the processes and potential malleable factors that precede and follows 

from a divorce, in order to gain further knowledge that can be used to identify, and 

aid, parents and children that may be at heightened risk of negative outcomes.  



  86 

References 

1.  Amato PR. The consequences of divorce for adults and children. J Marriage 
Fam 2000; 62: 1269–1287. 

2.  Eurostat. Marriage and divorce statistics. Stat Explain, 
https://ec.europa.eu/eurostat/statistics-
explained/index.php/Marriage_and_divorce_statistics (2018). 

3.  Amato PR. Research on divorce: Continuing trends and new developments. J 
Marriage Fam 2010; 72: 650–666. 

4.  Statistics Norway. Ekteskap og skilsmisser [Marriages and divorces], 
https://www.ssb.no/statbank/list/ekteskap (accessed 24 April 2019). 

5.  Statistics Norway. Fødsler [Births], 
https://www.ssb.no/en/befolkning/statistikker/fodte/aar/2019-03-07 (accessed 
26 November 2019). 

6.  Amato PR, Keith B. Parental divorce and the well-being of children: A meta-
analysis. Psychol Bull 1991; 110: 26. 

7.  Amato PR. Children of divorce in the 1990s: An update of the Amato and 
Keith (1991) meta-analysis. J Fam Psychol 2001; 15: 355–370. 

8.  Härkönen J. Divorce: Trends, patterns, causes, consequences. Wiley-Blackwell 
Companion Sociol Fam Chichester John Wiley Sons 2014; 303–322. 

9.  McLanahan S, Sandefur G. Growing up with a single parent. What hurts, what 
helps. ERIC, 1994. 

10.  McLanahan S, Tach L, Schneider D. The causal effects of father absence. 
Annu Rev Sociol 2013; 39: 399–427. 

11.  Härkönen J, Bernardi F, Boertien D. Family dynamics and child outcomes: An 
overview of research and open questions. Eur J Popul 2017; 33: 163–184. 

12.  Amato PR, Sobolewski JM. The effects of divorce and marital discord on adult 
children’s psychological well-being. Am Sociol Rev 2001; 66: 900–921. 

13.  Barrett AE, Turner RJ. Family structure and mental health: The mediating 
effects of socioeconomic status, family process, and social stress. J Health Soc 
Behav 2005; 46: 156–169. 

14.  Wolfinger NH, Kowaleski-Jones L, Smith KR. Double impact: What sibling 
data can tell us about the long-term negative effects of parental divorce. Soc 
Biol 2003; 50: 58–76. 

15.  Reneflot A. Childhood family structure and reproductive behaviour in early 
adulthood in Norway. Eur Sociol Rev 2011; 27: 56–69. 

16.  Storksen I, Røysamb E, Gjessing HK, et al. Marriages and psychological 
distress among adult offspring of divorce: A Norwegian study. Scand J 
Psychol 2007; 48: 467–476. 

17.  Breivik K, Olweus D. Children of divorce in a Scandinavian welfare state: Are 
they less affected than US children? Scand J Psychol 2006; 47: 61–74. 

18.  Størksen I, Røysamb E, Moum T, et al. Adolescents with a childhood 
experience of parental divorce: A longitudinal study of mental health and 
adjustment. J Adolesc 2005; 28: 725–739. 

19.  Størksen I, Røysamb E, Holmen TL, et al. Adolescent adjustment and well-
being: Effects of parental divorce and distress. Scand J Psychol 2006; 47: 75–



 87 

84. 
20.  Nævdal F, Thuen F. Residence arrangements and well-being: A study of 

Norwegian adolescents. Scand J Psychol 2004; 45: 363–371. 
21.  Breidablik H, Meland E. Experience of family break-up during childhood – 

Health and health behavior in adolescence. Tidsskr Den Nor Legeforening 
1999; 119: 2331–2335. 

22.  Hansagi H, Brandt L, Andreasson S. Parental divorce: Psychosocial well-
being, mental health and mortality during youth and young adulthood: A 
longitudinal study of Swedish conscripts. Eur J Public Health 2000; 10: 86–
92. 

23.  Bonde E, Obel C, Nedergård NJ, et al. Social risk factors as predictors for 
parental report of deviant behaviour in 3-year-old children. Nord J Psychiatry 
2004; 58: 17–23. 

24.  Hurtig T, Taanila A, Ebeling H, et al. Attention and behavioural problems of 
Finnish adolescents may be related to the family environment. Eur Child 
Adolesc Psychiatry 2005; 14: 471–478. 

25.  Breivik K. The adjustment of children and adolescents in different post-
divorce family structures. Nor Study Risk Mech Nor Univ Bergen. 

26.  Amato PR, James S. Divorce in Europe and the United States: Commonalities 
and differences across nations. Fam Sci 2010; 1: 2–13. 

27.  Kelly JB, Emery RE. Children’s adjustment following divorce: Risk and 
resilience perspectives. Fam Relat 2003; 52: 352–362. 

28.  Bernardi F, Boertien D. Explaining conflicting results in research on the 
heterogeneous effects of parental separation on children’s educational 
attainment according to social background. Eur J Popul 2017; 33: 243–266. 

29.  Bernardi F, Boertien D. Understanding heterogeneity in the effects of parental 
separation on educational attainment in Britain: Do children from lower 
educational backgrounds have less to lose? Eur Sociol Rev 2016; 32: 807–819. 

30.  Brand JE, Moore R, Song X, et al. Parental divorce is not uniformly disruptive 
to children’s educational attainment. Proc Natl Acad Sci 2019; 201813049. 

31.  Bernardi F, Radl J. The long-term consequences of parental divorce for 
children’s educational attainment. Demogr Res 2014; 30: 1653–1680. 

32.  Martin MA. Family structure and the intergenerational transmission of 
educational advantage. Soc Sci Res 2012; 41: 33–47. 

33.  Pearce LD, Hayward GM, Chassin L, et al. The increasing diversity and 
complexity of family structures for adolescents. J Res Adolesc 2018; 28: 591–
608. 

34.  Bastaits K, Pasteels I. Is joint physical custody in the best interests of the 
child? Parent–child relationships and custodial arrangements. J Soc Pers 
Relatsh 2019; 0265407519838071. 

35.  Amato PR, Meyers CE, Emery RE. Changes in nonresident father-child 
contact from 1976 to 2002. Fam Relat 2009; 58: 41–53. 

36.  Westphal SK, Poortman A-R, van der Lippe T. Non-resident father–child 
contact across divorce cohorts: The role of father involvement during 
marriage. Eur Sociol Rev 2014; 30: 444–456. 

37.  Steinbach A. Children’s and parents’ well-being in joint physical custody: A 



  88 

literature review. Fam Process 2019; 58: 353–369. 
38.  McIntosh J, Smyth B, Kelaher M, et al. Post-separation parenting 

arrangements and developmental outcomes for infants and children. Collected 
reports. Melb Vic Aust Fam Transit. 

39.  Warshak RA. Social science and parenting plans for young children: A 
consensus report. Psychol Public Policy Law 2014; 20: 46. 

40.  Gilmore S. Contact/shared residence and child well-being: Research evidence 
and its implications for legal decision-making. Int J Law Policy Fam 2006; 20: 
344–365. 

41.  Braver SL, Lamb ME. Shared parenting after parental separation: The views of 
12 experts. J Divorce Remarriage 2018; 59: 372–387. 

42.  Bauserman R. Child adjustment in joint-custody versus sole-custody 
arrangements: A meta-analytic review. J Fam Psychol 2002; 16: 91–102. 

43.  Baude A, Pearson J, Drapeau S. Child adjustment in joint physical custody 
versus sole custody: A meta-analytic review. J Divorce Remarriage 2016; 57: 
338–360. 

44.  Nielsen L. Shared residential custody: Review of the research (Part I of II). Am 
J Fam Law 2013; 27: 61–71. 

45.  Nielsen L. Shared residential custody: Review of the research (Part II of II). 
Am J Fam Law 2013; 27: 123–137. 

46.  Nielsen L. Shared physical custody: Summary of 40 studies on outcomes for 
children. J Divorce Remarriage 2014; 55: 613–635. 

47.  Nielsen L. Joint versus sole physical custody: Outcomes for children 
independent of family income or parental conflict. J Child Custody 2018; 15: 
35–54. 

48.  Brown SL, Manning WD, Stykes JB. Family structure and child well-being: 
Integrating family complexity. J Marriage Fam 2015; 77: 177–190. 

49.  Sanner C, Russell LT, Coleman M, et al. Half-sibling and stepsibling 
relationships: A systematic integrative review. J Fam Theory Rev 2018; 10: 
765–784. 

50.  Amato PR. Children adjustment to divorce - Theories, hypotheses, and 
empirical support. J Marriage Fam 1993; 55: 23–38. 

51.  Hazan C, Shaver PR. Broken attachments: Relationship loss from the 
perspective of attachment theory. In: Orbuch TL (ed) Close Relationship Loss: 
Theoretical Approaches. New York, NY: Springer New York, pp. 90–108. 

52.  Carbone JR. A feminist perspective on divorce. Future Child 1994; 4: 183–
209. 

53.  Hetherington EM, Bridges M, Insabella GM. What matters? What does not? 
Five perspectives on the association between marital transitions and children’s 
adjustment. Am Psychol 19980401; 53: 167. 

54.  Bøe T, Skogen JC, Sivertsen B, et al. Economic volatility in childhood and 
subsequent adolescent mental health problems: A longitudinal population-
based study of adolescents. BMJ Open 2017; 7: e017030. 

55.  Fitzsimons E, Goodman A, Kelly E, et al. Poverty dynamics and parental 
mental health: Determinants of childhood mental health in the UK. Soc Sci 
Med 2017; 175: 43–51. 



 89 

56.  Conger RD, Ge X, Elder GH, et al. Economic stress, coercive family process, 
and developmental problems of adolescents. Child Dev 1994; 65: 541–561. 

57.  Neppl TK, Senia JM, Donnellan MB. Effects of economic hardship: Testing 
the family stress model over time. J Fam Psychol 2016; 30: 12–21. 

58.  Yeung WJ, Linver MR, Brooks-Gunn J. How money matters for young 
children’s development: Parental investment and family processes. Child Dev 
2002; 73: 1861–1879. 

59.  Simons RL, Lin KH, Gordon LC, et al. Explaining the higher incidence of 
adjustment problems among children of divorce compared with those in two-
parent families. J Marriage Fam 1999; 61: 1020–1033. 

60.  Guidubaldi J, Cleminshaw HK, Perry JD, et al. The impact of parental divorce 
on children: Report of the nationwide NASP study. Sch Psychol Rev. 

61.  Bergstrom M, Fransson E, Hjern A, et al. Mental health in Swedish children 
living in joint physical custody and their parents’ life satisfaction: A cross-
sectional study. Scand J Psychol 2014; 55: 433–439. 

62.  Fransson E, Turunen J, Hjern A, et al. Psychological complaints among 
children in joint physical custody and other family types: Considering parental 
factors. Scand J Public Health 2016; 44: 177–183. 

63.  Bøe T, Dearing E, Stormark KM, et al. Subjective economic status in 
adolescence: Determinants and associations with mental health in the 
Norwegian Youth@Hordaland study. J Fam Econ Issues 2018; 39: 323–336. 

64.  Singh-Manoux A, Marmot MG, Adler NE. Does subjective social status 
predict health and change in health status better than objective status? 
Psychosom Med 2005; 67: 855–861. 

65.  Townsend P. Poverty in the United Kingdom: A survey of household resources 
and standards of living. Univ of California Press, 1979. 

66.  Wilkinson RG. Unhealthy societies: The afflictions of inequality. Routledge, 
2002. 

67.  Smith HJ, Pettigrew TF, Pippin GM, et al. Relative deprivation: A theoretical 
and meta-analytic review. Personal Soc Psychol Rev 2012; 16: 203–232. 

68.  Adjaye-Gbewonyo K, Kawachi I. Use of the Yitzhaki Index as a test of 
relative deprivation for health outcomes: A review of recent literature. Soc Sci 
Med 2012; 75: 129–137. 

69.  Crockenberg S, Langrock A. The role of specific emotions in children’s 
responses to interparental conflict: A test of the model. J Fam Psychol 
20010613; 15: 163. 

70.  Grych JH. Children’s appraisals of interparental conflict: Situational and 
contextual influences. J Fam Psychol 1998; 12: 437. 

71.  Grych JH. Marital conflict and children’s adjustment: A cognitive-contextual 
framework. Psychol Bull 1990; 108: 267. 

72.  Krishnakumar A, Buehler C. Interparental conflict and parenting behaviors: A 
meta-analytic review. Fam Relat 2000; 49: 25–44. 

73.  Lopez FG, Campbell VL, Watkins CE. Effects of marital conflict and family 
coalition patterns on college student adjustment. J Coll Stud Dev 1989; 30: 46–
52. 

74.  Emery RE. Interparental conflict and the children of discord and divorce. 



  90 

Psychol Bull 1982; 92: 310–330. 
75.  Kumar SA, Mattanah JF. Interparental conflict, parental intrusiveness, and 

interpersonal functioning in emerging adulthood. Pers Relatsh 2018; 25: 120–
133. 

76.  Kelly JB. Children’s adjustment in conflicted marriage and divorce: A decade 
review of research. J Am Acad Child Adolesc Psychiatry 2000; 39: 963–973. 

77.  Amato PR, Loomis LS, Booth A. Parental divorce, marital conflict, and 
offspring well-being during early adulthood. Soc Forces 1995; 73: 895–915. 

78.  Jekielek SM. Parental conflict, marital disruption and children’s emotional 
well-being. Soc Forces 1998; 76: 905–936. 

79.  Perales F, Johnson SE, Baxter J, et al. Family structure and childhood mental 
disorders: New findings from Australia. Soc Psychiatry Psychiatr Epidemiol 
2017; 52: 423–433. 

80.  Machida S, Holloway SD. The relationship between divorced mothers’ 
perceived control over child rearing and children’s post-divorce development. 
Fam Relat 1991; 40: 272–278. 

81.  Mauldon J. The effect of marital disruption on children’s health. Demography 
1990; 27: 431–446. 

82.  Cherlin AJ, Chase-Lansdale PL, McRae C. Effects of parental divorce on 
mental health throughout the life course. Am Sociol Rev 1998; 63: 239–249. 

83.  Chase‐Lansdale PL, Cherlin AJ, Kiernan KE. The long-term effects of parental 
divorce on the mental health of young adults: A developmental perspective. 
Child Dev 1995; 66: 1614–1634. 

84.  Bussell DA. A pilot study of African American children’s cognitive and 
emotional reactions to parental separation. J Divorce Remarriage 1996; 24: 1–
22. 

85.  Frost AK, Pakiz B. The effects of marital disruption on adolescents: Time as a 
dynamic. Am J Orthopsychiatry 1990; 60: 544–555. 

86.  Goldberg WA, Greenberger E, Hamill S, et al. Role demands in the lives of 
employed single mothers with preschoolers. J Fam Issues 1992; 13: 312–333. 

87.  Lansford JE. Parental divorce and children’s adjustment. Perspect Psychol Sci 
2009; 4: 140–152. 

88.  Grätz M. When growing up without a parent does not hurt: Parental separation 
and the compensatory effect of social origin. Eur Sociol Rev 2015; 31: 546–
557. 

89.  Kalmijn M. Racial differences in the effects of parental divorce and separation 
on children: Generalizing the evidence to a European case. Soc Sci Res 2010; 
39: 845–856. 

90.  DiPrete TA, Eirich GM. Cumulative advantage as a mechanism for inequality: 
A review of theoretical and empirical developments. Annu Rev Sociol 2006; 
32: 271–297. 

91.  Bernardi F. Compensatory advantage as a mechanism of educational 
inequality: A regression discontinuity based on month of birth. Sociol Educ 
2014; 87: 74–88. 

92.  Bernardi F. Unequal transitions: Selection bias and the compensatory effect of 
social background in educational careers. Res Soc Stratif Mobil 2012; 30: 159–



 91 

174. 
93.  Conley D. The pecking order: Which siblings succeed and why. New York, 

2004. 
94.  Almond D, Edlund L, Palme M. Chernobyl’s subclinical legacy: Prenatal 

exposure to radioactive fallout and school outcomes in Sweden. Q J Econ 
2009; 124: 1729–1772. 

95.  Torche F, Echevarría G. The effect of birthweight on childhood cognitive 
development in a middle-income country. Int J Epidemiol 2011; 40: 1008–
1018. 

96.  Augustine JM. Maternal education and the unequal significance of family 
structure for children’s early achievement. Soc Forces 2014; 93: 687–718. 

97.  Mandemakers JJ, Kalmijn M. Do mother’s and father’s education condition 
the impact of parental divorce on child well-being? Soc Sci Res 2014; 44: 187–
199. 

98.  Albertini M, Dronkers J. Effects of divorce on children’s educational 
attainment in a Mediterranean and Catholic society. Eur Soc 2009; 11: 137–
159. 

99.  Lampard R. Parental characteristics, family structure and occupational 
attainment in Britain. Sociology 2012; 46: 1020–1038. 

100.  Davis-Kean PE. The influence of parent education and family income on child 
achievement: The indirect role of parental expectations and the home 
environment. J Fam Psychol 2005; 19: 294. 

101.  Kristjánsson ÁL, Sigfúsdóttir ID. The role of parental support, parental 
monitoring, and time spent with parents in adolescent academic achievement 
in Iceland: A structural model of gender differences. Scand J Educ Res 2009; 
53: 481–496. 

102.  Dornbusch SM, Ritter PL, Leiderman PH, et al. The relation of parenting style 
to adolescent school performance. Child Dev 1987; 58: 1244–1257. 

103.  Spera C. A review of the relationship among parenting practices, parenting 
styles, and adolescent school achievement. Educ Psychol Rev 2005; 17: 125–
146. 

104.  Bernardi F, Radl J. The long-term consequences of parental divorce for 
children’s educational attainment. Demogr Res 2014; 30: 1653–1680. 

105.  Kalil A, Mogstad M, Rege M, et al. Divorced fathers’ proximity and children’s 
long-run outcomes: Evidence from Norwegian registry data. Demography 
2011; 48: 1005–1027. 

106.  Sweeney MM. Stepfather families and the emotional well-being of 
adolescents. J Health Soc Behav 2007; 48: 33–49. 

107.  Biblarz TJ, Raftery AE. The effects of family disruption on social mobility. 
Am Sociol Rev 1993; 58: 97–97. 

108.  Bernardi F, Comolli CL. Parental separation and children’s educational 
attainment: Heterogeneity and rare and common educational outcomes. ZfF – 
Z Für Fam J Fam Res; 31, https://budrich-
journals.de/index.php/zff/article/view/33142 (2019, accessed 30 April 2019). 

109.  Guetto R, Panichella N. Family arrangements and children’s educational 
outcomes: Heterogeneous penalties in upper-secondary school. Demogr Res 



  92 

2019; 40: 1015–1046. 
110.  Kautto M, Fritzell J, Hvinden B, et al. Nordic welfare states in the European 

context. Nord Welf States Eur Context 2001; 262. 
111.  OECD. In it together: Why less inequality benefits all, https://www.oecd-

ilibrary.org/content/publication/9789264235120-en (2015). 
112.  UNICEF. Report card 10: Measuring child poverty. New league tables of child 

poverty in the world’s richest coutries. UNICEF Innocenti Res Cent Florence. 
113.  Statistics Norway. Befolkningens utdanningsnivå [Educational attainment of 

the population], https://www.ssb.no/en/utdanning/statistikker/utniv/aar/2019-
06-20 (2019, accessed 19 July 2019). 

114.  Lyngstad TH. The impact of parents’ and spouses’ education on divorce rates 
in Norway. Demogr Res 2004; 10: 121–142. 

115.  Idstad M, Torvik FA, Borren I, et al. Mental distress predicts divorce over 16 
years: the HUNT study. BMC Public Health 2015; 15: 320. 

116.  Torvik FA, Gustavson K, Røysamb E, et al. Health, health behaviors, and 
health dissimilarities predict divorce: Results from the HUNT study. BMC 
Psychol 2015; 3: 13. 

117.  Kitterød RH, Wiik KA. Shared residence among parents living apart in 
Norway. Fam Court Rev 2017; 55: 556–571. 

118.  Bratberg E, Tjotta S. Income effects of divorce in families with dependent 
children. J Popul Econ 2008; 21: 439–461. 

119.  Strand AHH. The welfare state matters. On the economic consequences of 
partnership dissolution in Norway and Britain. Doctoral Dissertation, 
University of Bergen, http://bora.uib.no/handle/1956/6174 (2012). 

120.  Andress HJ, Borgloh B, Brockel M, et al. The economic consequences of 
partnership dissolution - A comparative analysis of panel studies from 
Belgium, Germany, Great Britain, Italy, and Sweden. Eur Sociol Rev 2006; 22: 
533–560. 

121.  De Vaus D, Gray M, Qu L, et al. The economic consequences of divorce in six 
OECD countries. Aust J Soc Issues 2017; 52: 180–199. 

122.  Dahl S-Å, Hansen H-T, Vignes B. His, her, or their divorce? Marital 
dissolution and sickness absence in Norway. J Marriage Fam 2015; 77: 461–
479. 

123.  Bratberg E, Dahl S-Å, Risa AE. ‘The double burden’: Do combinations of 
career and family obligations increase sickness absence among women? Eur 
Sociol Rev 2002; 18: 233–249. 

124.  Breivik K, Olweus D. Adolescent’s adjustment in four post-divorce family 
structures: single mother, stepfather, joint physical custody and single father 
families. J Divorce Remarriage 2006; 44: 99–124. 

125.  Steele F, Sigle-Rushton W, Kravdal Ø. Consequences of family disruption on 
children’s educational outcomes in Norway. Demography 2009; 46: 553–574. 

126.  Statistisk sentralbyrå. Statistikkbanken [Statistics bank]. Families and 
households, Table 3. ssb.no, 
https://www.ssb.no/en/befolkning/statistikker/familie/aar/2018-06-21 
(accessed 24 May 2019). 

127.  Sweeney MM. Remarriage and stepfamilies: Strategic sites for family 



 93 

scholarship in the 21st century. J Marriage Fam 2010; 72: 667–684. 
128.  Carlson MJ, Corcoran ME. Family structure and children’s behavioral and 

cognitive outcomes. J Marriage Fam 2001; 63: 779–792. 
129.  Kiernan KE, Mensah FK. Poverty, maternal depression, family status and 

children’s cognitive and behavioural development in early childhood: A 
longitudinal study. J Soc Policy 2009; 38: 569–588. 

130.  Francesconi M, Jenkins SP, Siedler T. Childhood family structure and 
schooling outcomes: Evidence for Germany. J Popul Econ 2010; 23: 1073–
1103. 

131.  Amato PR, Anthony CJ. Estimating the effects of parental divorce and death 
with fixed effects models. J Marriage Fam 2014; 76: 370–386. 

132.  Björklund A, Ginther DK, Sundström M. Family structure and child outcomes 
in the USA and Sweden. J Popul Econ 2007; 20: 183–201. 

133.  Pearce A, Lewis H, Law C. The role of poverty in explaining health variations 
in 7-year-old children from different family structures: Findings from the UK 
Millennium Cohort Study. J Epidemiol Community Health 2013; 67: 181–189. 

134.  McMunn AM, Nazroo JY, Marmot MG, et al. Children’s emotional and 
behavioural well-being and the family environment: Findings from the Health 
Survey for England. Soc Sci Med 2001; 53: 423–440. 

135.  Pearce A, Hope S, Lewis H, et al. Family structure and socio-emotional 
wellbeing in the early years: a life course approach. Longitud Life Course Stud 
2014; 5: 263–282. 

136.  Dunn J, Deater-Deckard K, Pickering K, et al. Children’s adjustment and 
prosocial behaviour in step-, single-parent, and non-stepfamily settings: 
Findings from a community study. J Child Psychol Psychiatry 1998; 39: 
1083–1095. 

137.  Ulveseter G, Breivik K, Thuen F. Health-related adjustment of adolescents in 
various postdivorce family structures with main focus on father custody with 
and without a stepmother. J Divorce Remarriage 2010; 51: 379–395. 

138.  Thuen F, Breivik K, Wold B, et al. Growing up with one or both parents: The 
effects on physical health and health-related behavior through adolescence and 
into early adulthood. J Divorce Remarriage 2015; 56: 451–474. 

139.  Rattay P, Lippe E von der, Mauz E, et al. Health and health risk behaviour of 
adolescents—Differences according to family structure. Results of the German 
KiGGS cohort study. PloS ONE 2018; 13: e0192968. 

140.  McMillan R, McIsaac M, Janssen I. Family structure as a correlate of 
organized sport participation among youth. PloS ONE 2016; 11: e0147403. 

141.  Langøy A, Smith OR, Wold B, et al. Associations between family structure 
and young people’s physical activity and screen time behaviors. BMC Public 
Health 2019; 19: 433. 

142.  Cuffe SP, McKeown RE, Addy CL, et al. Family and psychosocial risk factors 
in a longitudinal epidemiological study of adolescents. J Am Acad Child 
Adolesc Psychiatry 2005; 44: 121–129. 

143.  Carballo JJ, García-Nieto R, Álvarez-García R, et al. Sibship size, birth order, 
family structure and childhood mental disorders. Soc Psychiatry Psychiatr 
Epidemiol 2013; 48: 1327–1333. 



  94 

144.  Meltzer H. Childhood mental disorders in Great Britain: An epidemiological 
perspective. Child Care Pract 2007; 13: 313–326. 

145.  Bramlett MD, Blumberg SJ. Family structure and children’s physical and 
mental health. Health Aff (Millwood) 2007; 26: 549–558. 

146.  Stenmark H, Bergström E, Hägglöf B, et al. Mental problems and their socio-
demographic determinants in young schoolchildren in Sweden, a country with 
high gender and income equality. Scand J Public Health 2016; 44: 18–26. 

147.  Bornovalova MA, Blazei R, Malone SH, et al. Disentangling the relative 
contribution of parental antisociality and family discord to child disruptive 
disorders. Personal Disord Theory Res Treat 2013; 4: 239. 

148.  Rydell A-M. Family factors and children’s disruptive behaviour: An 
investigation of links between demographic characteristics, negative life 
events and symptoms of ODD and ADHD. Soc Psychiatry Psychiatr 
Epidemiol 2010; 45: 233–244. 

149.  Paksarian D, Eaton WW, Mortensen PB, et al. A population-based study of the 
risk of schizophrenia and bipolar disorder associated with parent--child 
separation during development. Psychol Med 2015; 45: 2825–2837. 

150.  Coleman M, Ganong L, Fine M. Reinvestigating remarriage: Another decade 
of progress. J Marriage Fam 2000; 62: 1288–1307. 

151.  Coles RL. Single-father families: A review of the literature. J Fam Theory Rev 
2015; 7: 144–166. 

152.  Kitterød RH, Lyngstad J. Characteristics of parents with shared residence and 
father sole custody. Evidence from Norway 2012. 

153.  Breivik K, Olweus D, Endresen I. Does the quality of parent-child 
relationships mediate the increased risk for antisocial behavior and substance 
use among adolescents in single-mother and single-father families? J Divorce 
Remarriage 2009; 50: 400–426. 

154.  Vanassche S, Sodermans AK, Declerck C, et al. Alternating residence for 
children after parental separation: Recent findings from Belgium. Fam Court 
Rev 2017; 55: 545–555. 

155.  Bergström M, Fransson E, Modin B, et al. Fifty moves a year: Is there an 
association between joint physical custody and psychosomatic problems in 
children? J Epidemiol Community Health 2015; 69: 769–774. 

156.  Poortman AR, van Gaalen R. Shared residence after separation: a review and 
new findings from the Netherlands. Fam Court Rev 2017; 55: 531–544. 

157.  Meyer DR, Cancian M, Cook ST. The growth in shared custody in the United 
States: Patterns and implications. Fam Court Rev 2017; 55: 500–512. 

158.  Smyth BM, Chisholm R. Shared-time parenting after separation in Australia: 
Precursors, prevalence, and postreform patterns. Fam Court Rev 2017; 55: 
586–603. 

159.  Peacey V, Hunt J. Problematic contact after separation and divorce. Natl Surv 
Parents 2008; 1–146. 

160.  Kitterød RH, Lyngstad J. Untraditional caring arrangements among parents 
living apart: The case of Norway. Demogr Res 2012; 27: 121–152. 

161.  Cancian M, Meyer DR, Brown PR, et al. Who gets custody now? Dramatic 
changes in children’s living arrangements after divorce. Demography 2014; 



 95 

51: 1381–1396. 
162.  Juby H, Le Bourdais C, Marcil-Gratton N. Sharing roles, sharing custody? 

Couples’ characteristics and children’s living arrangements at separation. J 
Marriage Fam 2005; 67: 157–172. 

163.  Smyth B, Chisholm R, Rodgers B, et al. Legislating for shared-time parenting 
after parental separation: Insights from Australia. Law Contemp Probs 2014; 
77: 109. 

164.  Kitterød RH, Lidén H, Lyngstad J, et al. Delt bosted for barna etter 
samlivsbrudd – En praksis for folk flest? [Shared residence among parents 
living apart - A practice for all?]. Sosiol Tidsskr 2016; 24: 27–50. 

165.  Harris-Short S. Resisting the march towards 50/50 shared residence: rights, 
welfare and equality in post-separation families. J Soc Welf Fam Law 2010; 
32: 257–274. 

166.  Haugen GMD. Children’s perspectives on everyday experiences of shared 
residence: Time, emotions and agency dilemmas. Child Soc 2010; 24: 112–
122. 

167.  Warshak RA. Stemming the tide of misinformation: International consensus on 
shared parenting and overnighting. J Am Acad Matrim Law 2017; 30: 177. 

168.  Bergström M, Sarkadi A, Hjern A, et al. “We also communicate through a 
book in the diaper bag”—Separated parents´ ways to coparent and promote 
adaptation of their 1-4 year olds in equal joint physical custody. PloS ONE 
2019; 14: e0214913. 

169.  Tornello SL, Emery R, Rowen J, et al. Overnight custody arrangements, 
attachment, and adjustment among very young children. J Marriage Fam 
2013; 75: 871–885. 

170.  Solomon J, Biringen Z. Another look at the developmental research: 
Commentary on Kelly and Lamb’s “Using child development research to make 
appropriate custody and access decisions for young children”. Fam Court Rev 
2001; 39: 355–364. 

171.  Sroufe A, McIntosh J. Divorce and attachment relationships: The longitudinal 
journey. Fam Court Rev 2011; 49: 464–473. 

172.  Fransson E, Folkesson L, Bergström M, et al. Exploring salivary cortisol and 
recurrent pain in mid-adolescents living in two homes. BMC Psychol 2014; 2: 
46. 

173.  Hagquist C. Family residency and psychosomatic problems among adolescents 
in Sweden: The impact of child-parent relations. Scand J Public Health 2016; 
44: 36–46. 

174.  Låftman SB, Bergström M, Modin B, et al. Joint physical custody, turning to 
parents for emotional support, and subjective health: A study of adolescents in 
Stockholm, Sweden. Scand J Public Health 2014; 42: 456–462. 

175.  Carlson MJ, Furstenberg FF. The prevalence and correlates of multipartnered 
fertility among urban U.S. parents. J Marriage Fam 2006; 68: 718–732. 

176.  Fransson E, Laftman SB, Östberg V, et al. The living conditions of children 
with shared residence – The Swedish example. Child Indic Res 2018; 11: 861–
883. 

177.  Bergström M, Fransson E, Wells MB, et al. Children with two homes: 



  96 

Psychological problems in relation to living arrangements in Nordic 2-to 9-
year-olds. Scand J Public Health 2019; 47: 137–145. 

178.  Poortman AR. Postdivorce parent–child contact and child well-being: the 
importance of predivorce parental involvement. J Marriage Fam 2018; 80: 
671–683. 

179.  Bjarnason T, Bendtsen P, Arnarsson AM, et al. Life satisfaction among 
children in different family structures: A comparative study of 36 Western 
societies. Child Soc 2012; 26: 51–62. 

180.  Turunen J, Fransson E, Bergström M. Self-esteem in children in joint physical 
custody and other living arrangements. Public Health 2017; 149: 106–112. 

181.  Carlsund Å, Eriksson U, Löfstedt P, et al. Risk behaviour in Swedish 
adolescents: Is shared physical custody after divorce a risk or a protective 
factor? Eur J Public Health 2013; 23: 3–8. 

182.  Jablonska B, Lindberg L. Risk behaviours, victimisation and mental distress 
among adolescents in different family structures. Soc Psychiatry Psychiatr 
Epidemiol 2007; 42: 656–663. 

183.  Vanassche S, Sodermans AK, Matthijs K, et al. Commuting between two 
parental households: The association between joint physical custody and 
adolescent wellbeing following divorce. J Fam Stud 2013; 19: 139–158. 

184.  Spruijt E, Duindam V. Joint physical custody in the Netherlands and the well-
being of children. J Divorce Remarriage 2009; 51: 65–82. 

185.  Turunen J. Shared physical custody and children’s experience of stress. J 
Divorce Remarriage 2017; 58: 371–392. 

186.  Bergström M, Modin B, Fransson E, et al. Living in two homes - A Swedish 
national survey of wellbeing in 12 and 15 year olds with joint physical 
custody. BMC Public Health 2013; 13: 868. 

187.  Fransson E, Låftman SB, Östberg V, et al. Wellbeing among children with 
single parents in Sweden: Focusing on shared residence. In: Nieuwenhuis R, 
Maldonado LC (eds) The triple bind of single-parent families. Bristol 
University Press, pp. 145–168. 

188.  Bergström M, Fransson E, Fabian H, et al. Preschool children living in joint 
physical custody arrangements show less psychological symptoms than those 
living mostly or only with one parent. Acta Paediatr 2018; 107: 294–300. 

189.  Sund AM, Larsson B, Wichstrøm L. Psychosocial correlates of depressive 
symptoms among 12–14-year-old Norwegian adolescents. J Child Psychol 
Psychiatry 2003; 44: 588–597. 

190.  Nergård TB. Skoleprestasjoner til barn med særboende foreldre. En 
litteraturstudie. NOVA-Rapp; 18. 

191.  SSB. Population statistics. ssb.no, 
https://www.ssb.no/befolkning/statistikker/familie/aar/2016-10-28 (2016, 
accessed 28 August 2018). 

192.  Kreider R, Ellis R. Living arrangements of children: 2009. Current population 
reports no. p70-126, US Census Bureau, Washington, DC. Administration In 
Social Work, https://www.census.gov/prod/2011pubs/p70-126.pdf (2011). 

193.  Howe N, Rinaldi CM, Jennings M, et al. “No! The lambs can stay out because 
they got cozies”: Constructive and destructive sibling conflict, pretend play, 



 97 

and social understanding. Child Dev 2002; 73: 1460–1473. 
194.  Jacobs K, Sillars A. Sibling support during post-divorce adjustment: an 

idiographic analysis of support forms, functions, and relationship types. J Fam 
Commun 2012; 12: 167–187. 

195.  Brown SL, Manning WD. Family boundary ambiguity and the measurement of 
family structure: The significance of cohabitation. Demography 2009; 46: 85–
101. 

196.  Stewart SD. How the birth of a child affects involvement with stepchildren. J 
Marriage Fam 2005; 67: 461–473. 

197.  Fine MA. The clarity and content of the stepparent role: A review of the 
literature. J Divorce Remarriage 1996; 24: 19–34. 

198.  McHale SM, Updegraff KA, Whiteman SD. Sibling relationships and 
influences in childhood and adolescence. J Marriage Fam 2012; 74: 913–930. 

199.  Mikkelson AC, Floyd K, Pauley PM. Differential solicitude of social support 
in different types of adult sibling relationships. J Fam Commun 2011; 11: 220–
236. 

200.  Pollet TV, Nettle D. Dead or alive? Knowledge about a sibling’s death varies 
by genetic relatedness in a modern society. Evol Psychol 2009; 7: 
147470490900700100. 

201.  Roe A, Bridges L, Dunn J, et al. Young children’s representations of their 
families: A longitudinal follow-up study of family drawings by children living 
in different family settings. Int J Behav Dev 2006; 30: 529–536. 

202.  Weisfeld GE, Czilli T, Phillips KA, et al. Possible olfaction-based mechanisms 
in human kin recognition and inbreeding avoidance. J Exp Child Psychol 
2003; 85: 279–295. 

203.  White LK, Riedmann A. When the Brady bunch grows up: Step/half- and 
fullsibling relationships in adulthood. J Marriage Fam 1992; 54: 197–208. 

204.  Deater-Deckard K, Dunn J. Sibling relationships and social-emotional 
adjustment in different family contexts. Soc Dev 2002; 11: 571–590. 

205.  Anderson ER. Sibling, half sibling, and stepsibling relationships in remarried 
families. Monogr Soc Res Child Dev 1999; 101–126. 

206.  Halligan C, Chang IJ, Knox D. Positive effects of parental divorce on 
undergraduates. J Divorce Remarriage 2014; 55: 557–567. 

207.  Apel R, Kaukinen C. On the relationship between family structure and 
antisocial behavior: Parental cohabitation and blended households. 
Criminology 2008; 46: 35–70. 

208.  Fomby P, Goode JA, Mollborn S. Family complexity, siblings, and children’s 
aggressive behavior at school entry. Demography 2016; 53: 1–26. 

209.  Halpern-Meekin S, Tach L. Heterogeneity in two-parent families and 
adolescent well-being. J Marriage Fam 2008; 70: 435–451. 

210.  Harcourt KT, Adler-Baeder F, Erath S, et al. Examining family structure and 
half-sibling influence on adolescent well-being. J Fam Issues 2015; 36: 250–
272. 

211.  Turunen J. Adolescent educational outcomes in blended families: Evidence 
from Swedish register data. J Divorce Remarriage 2014; 55: 568–589. 

212.  Ginther DK, Pollak RA. Family structure and children’s educational outcomes: 



  98 

Blended families, stylized facts, and descriptive regressions. Demography 
2004; 41: 671–696. 

213.  Tillman KH. ‘Non-traditional’ siblings and the academic outcomes of 
adolescents. Soc Sci Res 2008; 37: 88–108. 

214.  Strow CW, Strow BK. Evidence that the presence of a half-sibling negatively 
impacts a child’s personal development. Am J Econ Sociol 2008; 67: 177–206. 

215.  Vogt Yuan AS. Sibling relationships and adolescents’ mental health: The 
interrelationship of structure and quality. J Fam Issues 2009; 30: 1221–1244. 

216.  Tucker CJ, Wiesen-Martin D. Adolescent siblings’ suicide ideation. J Fam 
Issues 2015; 36: 609–625. 

217.  Gennetian LA. One or two parents? Half or step siblings? The effect of family 
structure on young children’s achievement. J Popul Econ 2005; 18: 415–436. 

218.  Gatins D, Kinlaw CR, Dunlap LL. Impact of postdivorce sibling structure on 
adolescent adjustment to divorce. J Divorce Remarriage 2014; 55: 239–251. 

219.  Mostafa T, Gambaro L, Joshi H. The impact of complex family structure on 
child well‐being: Evidence from siblings. J Marriage Fam 2018; 80: 902–918. 

220.  Ottova-Jordan V, Smith OR, Gobina I, et al. Trends in multiple recurrent 
health complaints in 15-year-olds in 35 countries in Europe, North America 
and Israel from 1994 to 2010. Eur J Public Health 2015; 25: 24–27. 

221.  Hagquist C, Due P, Torsheim T, et al. Cross-country comparisons of trends in 
adolescent psychosomatic symptoms – A Rasch analysis of HBSC data from 
four Nordic countries. Health Qual Life Outcomes 2019; 17: 27. 

222.  Potrebny T, Wiium N, Lundegård MM-I. Temporal trends in adolescents’ self-
reported psychosomatic health complaints from 1980-2016: A systematic 
review and meta-analysis. PloS ONE 2017; 12: e0188374. 

223.  Ottová-Jordan V, Smith ORF, Augustine L, et al. Trends in health complaints 
from 2002 to 2010 in 34 countries and their association with health behaviours 
and social context factors at individual and macro-level. Eur J Public Health 
2015; 25: 83–89. 

224.  Potrebny T, Wiium N, Haugstvedt A, et al. Health complaints among 
adolescents in Norway: A twenty-year perspective on trends. PloS ONE 2019; 
14: e0210509. 

225.  Haugland S, Wold B, Stevenson J, et al. Subjective health complaints in 
adolescence: A cross-national comparison of prevalence and dimensionality. 
Eur J Public Health 2001; 11: 4–10. 

226.  Ravens-Sieberer U, Torsheim T, Hetland J, et al. Subjective health, symptom 
load and quality of life of children and adolescents in Europe. Int J Public 
Health 2009; 54: 151–159. 

227.  Hetland J, Torsheim T, Aar LE. Subjective health complaints in adolescence: 
Dimensional structure and variation across gender and age. Scand J Public 
Health 2002; 30: 223–230. 

228.  Myrtveit Sæther SM, Sivertsen B, Haugland S, et al. Health complaints in late 
adolescence; Frequency, factor structure and the association with socio-
economic status. Scand J Public Health 2018; 46: 141–149. 

229.  Hysing M, Petrie KJ, Bøe T, et al. Parental work absenteeism is associated 
with increased symptom complaints and school absence in adolescent children. 



 99 

BMC Public Health 2017; 17: 439. 
230.  Huurre T, Rahkonen O, Komulainen E, et al. Socioeconomic status as a cause 

and consequence of psychosomatic symptoms from adolescence to adulthood. 
Soc Psychiatry Psychiatr Epidemiol 2005; 40: 580–587. 

231.  Waddell G, Burton K, Aylward M. Work and common health problems. J 
Insur Med N Y N 2007; 39: 109–120. 

232.  Berntsson LT, Köhler L. Long-term illness and psychosomatic complaints in 
children aged 2–17 years in the five Nordic countries: Comparison between 
1984 and 1996. Eur J Public Health 2001; 11: 35–42. 

233.  de Goede M, Spruijt E. Effects of parental divorce and youth unemployment 
on adolescent health. Patient Educ Couns 1996; 29: 269–276. 

234.  Carlsund Å, Eriksson U, Sellström E. Shared physical custody after family 
split-up: implications for health and well-being in Swedish schoolchildren. 
Acta Paediatr 2013; 102: 318–323. 

235.  Bøe T, Øverland S, Lundervold AJ, et al. Socioeconomic status and children’s 
mental health: Results from the Bergen Child Study. Soc Psychiatry Psychiatr 
Epidemiol 2012; 47: 1557–1566. 

236.  Myrtveit SM, Sivertsen B, Skogen JC, et al. Adolescent neck and shoulder 
pain - The association with depression, physical activity, screen-based 
activities, and use of health care services. J Adolesc Health 2014; 55: 366–372. 

237.  Heradstveit O, Skogen JC, Bøe T, et al. Prospective associations between 
childhood externalising and internalising problems and adolescent alcohol and 
drug use: The Bergen Child Study. Nord Stud Alcohol Drugs 2018; 35: 357–
371. 

238.  Skogen JC, Sivertsen B, Hysing M, et al. Economic circumstances in 
childhood and subsequent substance use in adolescence – A latent class 
analysis: The youth@hordaland study. Front Psychol 2019; 10: 1115. 

239.  Heradstveit O, Skogen JC, Hetland J, et al. Alcohol and illicit drug use are 
important factors for school-related problems among adolescents. Front 
Psychol 2017; 8: 1023. 

240.  Hysing M, Harvey AG, Linton SJ, et al. Sleep and academic performance in 
later adolescence: Results from a large population-based study. J Sleep Res 
2016; 25: 318–324. 

241.  Hysing M, Pallesen S, Stormark KM, et al. Sleep and use of electronic devices 
in adolescence: Results from a large population-based study. BMJ Open 2015; 
5: e006748. 

242.  Sivertsen B, Harvey AG, Lundervold AJ, et al. Sleep problems and depression 
in adolescence: Results from a large population-based study of Norwegian 
adolescents aged 16–18 years. Eur Child Adolesc Psychiatry 2014; 23: 681–
689. 

243.  Sivertsen B, Harvey AG, Pallesen S, et al. Trajectories of sleep problems from 
childhood to adolescence: A population-based longitudinal study from 
Norway. J Sleep Res 2017; 26: 55–63. 

244.  Askeland KG, Haugland S, Stormark KM, et al. Adolescent school 
absenteeism and service use in a population-based study. BMC Public Health 
2015; 15: 626. 



  100 

245.  Skogen JC, Bøe T, Knudsen AK, et al. Psychometric properties and concurrent 
validity of the CRAFFT among Norwegian adolescents. Ung@hordaland, a 
population-based study. Addict Behav 2013; 38: 2500–2505. 

246.  Bøe T, Hysing M, Skogen JC, et al. The Strengths and Difficulties 
Questionnaire (SDQ): factor structure and gender equivalence in Norwegian 
adolescents. PloS ONE 2017; 11: e0152202. 

247.  Lundervold AJ, Breivik K, Posserud MB, et al. Symptoms of depression as 
reported by Norwegian adolescents on the Short Mood and Feelings 
Questionnaire. Front Psychol 2013; 4: 613. 

248.  Kruskal W, Mosteller F. Representative sampling, I: Non-scientific literature. 
Int Stat Rev Int Stat 1979; 13–24. 

249.  Kruskal W, Mosteller F. Representative sampling, II: Scientific literature, 
excluding statistics. Int Stat Rev Int Stat 1979; 111–127. 

250.  Kruskal W, Mosteller F. Representative sampling, III: The current statistical 
literature. Int Stat Rev Int Stat 1979; 245–265. 

251.  Holbrook A, Krosnick JA, Pfent A. The causes and consequences of response 
rates in surveys by the news media and government contractor survey research 
firms. Adv Teleph Surv Methodol 2007; 60607: 499–458. 

252.  Morton SMB, Bandara DK, Robinson EM, et al. In the 21st century, what is an 
acceptable response rate? Aust N Z J Public Health 2012; 36: 106–108. 

253.  Galea S, Tracy M. Participation rates in epidemiologic studies. Ann Epidemiol 
2007; 17: 643–653. 

254.  Wild TC, Cunningham J, Adlaf E. Nonresponse in a follow-up to a 
representative telephone survey of adult drinkers. J Stud Alcohol 2001; 62: 
257–261. 

255.  Cheung KL, Peter M, Smit C, et al. The impact of non-response bias due to 
sampling in public health studies: A comparison of voluntary versus 
mandatory recruitment in a Dutch national survey on adolescent health. BMC 
Public Health 2017; 17: 276. 

256.  Burg JAR, Allred SL, Sapp JH. The potential for bias due to attrition in the 
national exposure registry: An examination of reasons for nonresponse, 
nonrespondent characteristics, and the response rate. Toxicol Ind Health 1997; 
13: 1–13. 

257.  Cunradi CB, Moore R, Killoran M, et al. Survey nonresponse bias among 
young adults: The role of alcohol, tobacco, and drugs. Subst Use Misuse 2005; 
40: 171–185. 

258.  Richiardi L, Boffetta P, Merletti F. Analysis of nonresponse bias in a 
population-based case–control study on lung cancer. J Clin Epidemiol 2002; 
55: 1033–1040. 

259.  Thrul J, Pabst A, Kraus L. The impact of school nonresponse on substance use 
prevalence estimates–Germany as a case study. Int J Drug Policy 2016; 27: 
164–172. 

260.  Stormark KM, Heiervang E, Heimann M, et al. Predicting nonresponse bias 
from teacher ratings of mental health problems in primary school children. J 
Abnorm Child Psychol 2008; 36: 411–419. 

261.  South SJ. Determinants of divorce over the marital life course. Am Sociol Rev 



 101 

1986; 51: 583–590. 
262.  The Norwegian Tax Administration. This is the National Registry, 

https://www.skatteetaten.no/en/person/national-registry/om/this-is-the-
national-registry/ (accessed 25 March 2019). 

263.  SSB. National education database, https://www.ssb.no/en/omssb/tjenester-og-
verktoy/data-til-forskning/utdanning/om-nasjonal-utdanningsdatabase (2017, 
accessed 25 March 2019). 

264.  Kitterød RH, Wiik KA. Shared residence among parents living apart in 
Norway. Fam Court Rev 2017; 55: 556–571. 

265.  Quon EC, McGrath JJ. Subjective Socioeconomic Status and Adolescent 
Health: A Meta-Analysis. Health Psychol 2014; 33: 433–447. 

266.  Singh-Manoux A, Adler NE, Marmot MG. Subjective social status: Its 
determinants and its association with measures of ill-health in the Whitehall II 
study. Soc Sci Med 2003; 56: 1321–1333. 

267.  Goodman R. The Strengths and Difficulties Questionnaire: A research note. J 
Child Psychol Psychiatry 1997; 38: 581–586. 

268.  Goodman R, Ford T, Simmons H, et al. Using the Strengths and Difficulties 
Questionnaire (SDQ) to screen for child psychiatric disorders in a community 
sample. Br J Psychiatry 2000; 177: 534–539. 

269.  Youth in Mind. Searchable database of SDQ publications, 
https://sdqinfo.org/py/sdqinfo/f0.py (2017, accessed 26 March 2019). 

270.  Goodman A, Lamping DL, Ploubidis GB. When to use broader internalising 
and externalising subscales instead of the hypothesised five subscales on the 
Strengths and Difficulties Questionnaire (SDQ): Data from British parents, 
teachers and children. J Abnorm Child Psychol 2010; 38: 1179–1191. 

271.  Muris P, Meesters C, van den Berg F. The Strengths and Difficulties 
Questionnaire (SDQ) - Further evidence for its reliability and validity in a 
community sample of Dutch children and adolescents. Eur Child Adolesc 
Psychiatry 2003; 12: 1–8. 

272.  Sanne B, Torsheim T, Heiervang E, et al. The Strengths and Difficulties 
Questionnaire in the Bergen Child Study: a conceptually and methodically 
motivated structural analysis. Psychol Assess 2009; 21: 352. 

273.  Renshaw TL. Screening using the SDQ total difficulties scale: An analog test 
of three cutoff values. J Psychoeduc Assess 2018; 0734282918809808. 

274.  Goodman R. Psychometric properties of the strengths and difficulties 
questionnaire. J Am Acad Child Adolesc Psychiatry 2001; 40: 1337–1345. 

275.  Niclasen J, Teasdale TW, Andersen A-MN, et al. Psychometric properties of 
the Danish Strength and Difficulties Questionnaire: The SDQ assessed for 
more than 70,000 raters in four different cohorts. PloS ONE e 2012; 7: e32025. 

276.  Stone LL, Otten R, Engels RCME, et al. Psychometric properties of the parent 
and teacher versions of the strengths and difficulties questionnaire for 4-to 12-
year-olds: A review. Clin Child Fam Psychol Rev 2010; 13: 254–274. 

277.  Roy BV, Veenstra M, Clench‐Aas J. Construct validity of the five-factor 
Strengths and Difficulties Questionnaire (SDQ) in pre-, early, and late 
adolescence. J Child Psychol Psychiatry 2008; 49: 1304–1312. 

278.  Haugland S, Wold B. Subjective health complaints in adolescence – Reliability 



  102 

and validity of survey methods. J Adolesc 2001; 24: 611–624. 
279.  Petrie KJ, Faasse K, Crichton F, et al. How common are symptoms? Evidence 

from a New Zealand national telephone survey. BMJ Open 2014; 4: e005374. 
280.  Swain M, Henschke N, Kamper S, et al. An international survey of pain in 

adolescents. BMC Public Health 2014; 14: 447. 
281.  Hagenaars AJ, De Vos K, Asghar Zaidi M. Poverty statistics in the late 1980s: 

Research based on micro-data. 
282.  Barrabés N, Østli GK. Norsk standard for utdanningsgruppering 2016. 

Revidert 2000 dokumentasjon. Oppdatert 2016. Notater: 30/2016, Statistisk 
sentralbyrå, Oslo & Kongsvinger., 2016. 

283.  UNESCO Institute for Statistics. International standard classification of 
education: ISCED 2011. UNESCO Institute for Statistics Montreal, 2012. 

284.  Von Hippel PT. 8. How to impute interactions, squares, and other transformed 
variables. Sociol Methodol 2009; 39: 265–291. 

285.  Delacre M, Lakens D, Leys C. Why psychologists should by default use 
Welch’s t-test instead of Student’s t-test. Int Rev Soc Psychol; 30. 

286.  Cohen J, Cohen P, West S, et al. Applied multiple correlation/regression 
analysis for the social sciences. Mahwah, NJ: Erlbaum., 2003. 

287.  Grätz M. When less conditioning provides better estimates: Overcontrol and 
collider bias in research on intergenerational mobility. Working Paper Series 
2/2019, Stockholm University, Swedish Institute for Social Research, 
https://EconPapers.repec.org/RePEc:hhs:sofiwp:2019_002 (2019). 

288.  Cohen J. Statistical power analysis for the behavioral sciences. 2nd ed. 
Routledge, 1988. 

289.  R Core Team. R: A language and environment for statistical computing. R 
Foundation for Statistical Computing, Vienna, Austria. Vienna, Austria: R 
Foundation for Statistical Computing, https://www.R-project.org/ (2019). 

290.  Wickham H. ggplot2: Elegant graphics for data analysis. Springer-Verlag 
New York, http://ggplot2.org (2016). 

291.  Lüdecke D. sjPlot: Data visualization for statistics in social science. Epub 
ahead of print 2018. DOI: 10.5281/zenodo.1308157. 

292.  Aust F, Barth M. papaja: Create APA manuscripts with R Markdown, 
https://github.com/crsh/papaja (2018). 

293.  IBM Corp. Released 2016. IBM SPSS Statistics for Windows, Version 24.0. 
Armonk, NY: IBM Corp. 

294.  Allen M, Poggiali D, Whitaker K, et al. Raincloud plots: a multi-platform tool 
for robust data visualization. Wellcome Open Res; 4. Epub ahead of print 1 
April 2019. DOI: 10.12688/wellcomeopenres.15191.1. 

295.  van Buuren S, Groothuis-Oudshoorn K. mice: Multivariate Imputation by 
Chained Equations in R. J Stat Softw 2011; 45: 1–67. 

296.  Manly CA, Wells RS. Reporting the use of multiple imputation for missing 
data in higher education research. Res High Educ 2015; 56: 397–409. 

297.  Schafer JL, Graham JW. Missing data: Our view of the state of the art. Psychol 
Methods 2002; 7: 147. 

298.  Peyre H, Leplège A, Coste J. Missing data methods for dealing with missing 
items in quality of life questionnaires. A comparison by simulation of personal 



 103 

mean score, full information maximum likelihood, multiple imputation, and 
hot deck techniques applied to the SF-36 in the French 2003 decennial health 
survey. Qual Life Res 2011; 20: 287–300. 

299.  Myrtveit I, Stensrud E, Olsson UH. Analyzing data sets with missing data: An 
empirical evaluation of imputation methods and likelihood-based methods. 
Ieee Trans Softw Eng 2001; 27: 999–1013. 

300.  Rubin DB. Multiple imputation for nonresponse in surveys. John Wiley & 
Sons, 2004. 

301.  Nilsen SA, Breivik K, Wold B, et al. Divorce and adolescent academic 
achievement: Heterogeneity in the associations by parental education. PloS 
ONE 2020; 15: e0229183. 

302.  Nilsen SA, Breivik K, Wold B, et al. Divorce and family structure in Norway: 
Associations with adolescent mental health. J Divorce Remarriage 2018; 59: 
175–194. 

303.  Nilsen SA, Hysing M, Breivik K, et al. Complex families and health 
complaints among adolescents: A population-based cross-sectional study. 
Scand J Public Health. Epub ahead of print 2019. DOI: 
10.1177/1403494819893903. 

304.  Frisco ML, Muller C, Frank K. Parents’ union dissolution and adolescents’ 
school performance: comparing methodological approaches. J Marriage Fam 
2007; 69: 721–741. 

305.  Bøe T, Serlachius AS, Sivertsen B, et al. Cumulative effects of negative life 
events and family stress on children’s mental health: The Bergen Child Study. 
Soc Psychiatry Psychiatr Epidemiol 2018; 53: 1–9. 

306.  Jonsson JO, Gähler M. Family dissolution, family reconstitution, and 
children’s educational careers: Recent evidence for Sweden. Demography 
1997; 34: 277–293. 

307.  Lipman EL, Boyle MH, Dooley MD, et al. Child well-being in single-mother 
families. J Am Acad Child Adolesc Psychiatry 2002; 41: 75–82. 

308.  Morrison DR, Cherlin AJ. The divorce process and young children’s well-
being: A prospective analysis. J Marriage Fam 1995; 800–812. 

309.  Thomson E, Hanson TL, McLanahan SS. Family structure and child well-
being: Economic resources vs. parental behaviors. Soc Forces 1994; 73: 221–
242. 

310.  Sheppard P, Garcia JR, Sear R. A not-so-grim tale: How childhood family 
structure influences reproductive and risk-taking outcomes in a historical US 
population. PloS ONE 2014; 9: e89539. 

311.  Mahrer NE, O’Hara KL, Sandler IN, et al. Does shared parenting help or hurt 
children in high-conflict divorced families? J Divorce Remarriage 2018; 59: 
324–347. 

312.  Bastaits K, Ponnet K, Van Peer C, et al. The parenting styles of divorced 
fathers and their predictors. J Soc Pers Relatsh 2015; 32: 557–579. 

313.  Bastaits K, Ponnet K, Mortelmans D. Parenting of divorced fathers and the 
association with children’s self-esteem. J Youth Adolesc 2012; 41: 1643–1656. 

314.  Skjørten K, Barlindhaug R, Lidén H. Delt bosted for barn. 
315.  East PL. Adolescents’ relationships with siblings. Handb Adolesc Psychol 



  104 

2009; 2: 43–73. 
316.  Mishra S, Carleton RN. Subjective relative deprivation is associated with 

poorer physical and mental health. Soc Sci Med 2015; 147: 144–149. 
317.  Evans MDR, Kelley J. Effect of family structure on life satisfaction: 

Australian evidence. Soc Indic Res 2004; 69: 303–349. 
318.  Brown SL, Booth A. Cohabitation versus marriage: A comparison of 

relationship quality. J Marriage Fam 1996; 58: 668–678. 
319.  Brown SL. Relationship quality dynamics of cohabiting unions. J Fam Issues 

2003; 24: 583–601. 
320.  Brown SL. The effect of union type on psychological well-being: depression 

among cohabitors versus marrieds. J Health Soc Behav 2000; 41: 241–255. 
321.  Wiik KA. ‘You’d better wait!’ Socio-economic background and timing of first 

marriage versus first cohabitation. Eur Sociol Rev 2009; 25: 139–153. 
322.  Musick K, Michelmore K. Cross-national comparisons of union stability in 

cohabiting and married families with children. Demography 2018; 55: 1389–
1421. 

323.  Reneflot A, Mamelund S-E. The association between marital status and 
psychological well-being in Norway. Eur Sociol Rev 2011; 28: 355–365. 

324.  Hansen T, Moum T, Shapiro A. Relational and individual well-being among 
cohabitors and married individuals in midlife: Recent trends from Norway. J 
Fam Issues 2007; 28: 910–933. 

325.  Fomby P, Cherlin AJ. Family instability and child well-being. Am Sociol Rev 
2007; 72: 181–204. 

326.  Fomby P, Osborne C. Family instability, multipartner fertility, and behavior in 
middle childhood. J Marriage Fam 2017; 79: 75–93. 

327.  Ganong LH, Coleman M. Stepfamily relationships. Springer, 2012. 
328.  Fosse NE, Haas SA. Validity and stability of self-reported health among 

adolescents in a longitudinal, nationally representative survey. Pediatrics 
2009; 123: e496–e501. 
  



I





RESEARCH ARTICLE

Divorce and adolescent academic

achievement: Heterogeneity in the

associations by parental education

Sondre Aasen NilsenID
1,2*, Kyrre Breivik1, Bente Wold3, Kristin Gärtner Askeland1,
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Abstract

Background

The link between parental divorce and adolescents’ academic achievement may depend on

parental educational levels. However, findings have been inconsistent regarding whether

the negative associations between parental divorce and adolescents’ academic outcomes

are greater or smaller in highly educated families. The present study aimed to investigate

the possible heterogeneity in the associations between divorce and adolescents’ academic

achievement by parental educational levels, within the context of the elaborate Norwegian

welfare state.

Methods

The population-based cross-sectional youth@hordaland study of adolescents aged 16–19

years conducted in Norway in 2012, provided information about parental divorce and was

linked to national administrative registries (N = 9,166) to obtain high-quality, objective data

on the adolescents’ grade point average (GPA), and their parents’ educational qualifications

and income.

Results

The negative association between parental divorce and GPA was stronger among adoles-

cents with educated or highly educated parents compared to adolescents with less edu-

cated parents. This heterogeneity was driven by maternal educational qualifications,

whereby divorce was more strongly and negatively associated with GPA among adoles-

cents with educated mothers compared to those with less educated mothers, independent

of paternal educational levels and income measures.
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Conclusions

Among adolescents whose parents have low educational qualifications, parental divorce is

not associated with their academic achievement. Educated divorced mothers appear less

likely to transfer their educational advantages onto their children than nondivorced equally

educated mothers, perhaps due to a “double-burden” regarding work pressure and child-

rearing responsibilities. There is a need for future studies to detail the mechanisms underly-

ing this finding.

Introduction

Children and adolescents with divorced or separated parents are less well-adjusted on average
across a spectrum of outcomes, including physical and mental health, and do less well in

school compared to those who grow up with nondivorced parents [1–3]. Adolescents whose

parents divorce have been found to experience a decline in overall grade point average (GPA)

of one quarter to one-third of a letter grade and to fail more classes than those continuously

living with both parents [4]. In general, recent studies suggest that the association between

divorce and youths’ academic success is partly causal [5,6]. This link between divorce and

poorer academic achievement is important, as successful schooling may have a long-term

impact on later educational attainment, occupational and economic stability [7], and future

physical and mental health [8–10].

To advance research on divorce and youth adjustment, we need to move beyond focusing

on averages and try to elucidate for whom and under which circumstances divorce might be

associated with adverse outcomes [1]. It is well established that parents’ educational attainment

is a strong predictor of their children’s academic achievement [11,12]. Educated parents moni-

tor their children’s academic progress more closely, have more realistic expectations of their

academic abilities, and apply more optimal parenting strategies than less educated peers; all

factors linked to positive school outcomes among youth [11,13–15]. Further, educated parents

may be better able than less educated parents to cope with a divorce due to having greater

financial resources and otherwise being more robust against the often-stressful situation that

divorce entails [16]. Thus, at face value, it could be reasonable to assume that highly educated

parents, on average, buffer their children more against possible negative consequences of

divorce on their academic achievement.

Interestingly, two contrasting theoretical perspectives have been proposed in explaining

how a divorce might differently impact children’s academic achievement by parental educa-

tional levels, and both have received empirical support. Building on the above argument, the

compensatory class hypothesis posits that adverse life events (such as parental divorce or sepa-

ration) are less harmful to children from higher class (i.e., highly educated) families [17].

Greater financial, social, and parental resources among educated parents might enable them to

plan ahead and counteract possible adverse post-separation effects on their children [17,18]. In

support of this perspective, a few studies have found that highly educated parents buffer their

children against negative consequences of divorce on measures such as math and reading

skills, GPA, and later educational attainment [17,19,20].

The floor effects hypothesis, on the other hand, states that children in less educated families

have limited access to financial, social, and parental resources to begin with. Thus, they have

less to lose from a divorce than peers from more affluent families, who may experience a more
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substantial reduction in financial and parental resources invested in them [16,18,21]. Several

recent studies support this perspective, whereby the educational disadvantages associated with

divorce are relatively larger among children with highly educated parents [16,21–24]. For

example, Martin [23] found a larger negative association of divorce among children with

highly educated compared to children with less educated parents across current math test

scores, GPA, and later educational transitions (e.g., high school completion).

Recent efforts have been made in trying to reconcile these contradictory findings (see

[21,22]). Firstly, they may stem from differences in measurements and analyses across studies.

Importantly, including both parents’ educational qualifications in the analyses appears neces-

sary to capture the parental and economic resources available to the child when one of the

parents moves out of the home. Relying solely on maternal educational levels, for instance,

may not capture the loss in resources experienced when an educated father moves out, and

have been found to remove heterogeneity in the outcomes of divorce on adolescents’ educa-

tional attainment [22]. Moreover, the results might depend on the educational outcome; while

findings regarding later educational attainment tend to favor the floor effects hypothesis

[16,21–24], studies investigating current school performance (e.g., subject grades, GPA, test

scores) have yielded more inconsistent results [17,20,21,23].

The diverging results may also stem from societal factors that vary across countries and

time periods, possibly impacting the mechanisms driving heterogeneous outcomes. The eco-

nomic cost of divorce has traditionally been higher for women than men in several western

countries [25,26]. Thus, children with an educated father may lose relatively more financial

resources following divorce (as the father often moves out) than peers with a less educated

father. Supporting this notion, two studies utilizing data from the 1970 British Cohort Study

found that the relatively larger educational consequences of divorce among children with

highly educated parents primarily was driven by the lost access to the fathers’ resources

[21,22]. However, as noted by the authors, only a minority of nonresident fathers paid child

support during this period in Britain. Thus, the role of fathers’ resources might be less impor-

tant in other contexts. Indeed, a study on a somewhat more recent US sample found that

maternal education was relatively more important than paternal education, whereby highly

educated divorced mothers were less likely to transfer their educational advantages onto their

children [23]. This finding was partly explained through highly educated divorced mothers’

relatively lower academic expectations, involvement in school, and leisure activities, compared

to nondivorced peers. As put by the author [23]; “High status single mothers are accomplished,

but frequently time constrained”.
Another potential source of diverging results may stem from the commonality of divorce

across different educational strata across countries. A recent study found that parental divorce

was more detrimental to the educational attainment among children whose parents had a low

likelihood of divorce, compared to those with parents with a high likelihood of divorce [24]. A

divorce might thus come as more of a shock among families unprepared for disruption, in

turn negatively impacting the children from a perhaps otherwise privileged background.

Among children with parents at a high risk of divorce, a divorce might rather be one of many

adverse events faced during childhood.

Previous studies have primarily been conducted on British, US and German samples on

cohorts from the 1970–1980s, and it is uncertain whether previous findings generalize to other

contexts. In keeping with the stated need for studies on more recent samples and in other cul-

tural contexts [21,22], this study sought to investigate the potential heterogeneity in the associ-

ations between parental divorce and adolescents’ academic achievement within the elaborate

Norwegian welfare state.
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The Norwegian context

The Norwegian welfare state is amongst the biggest spenders on welfare in the world [27]. It

provides an elaborate social safety net through free access to the health care system and access

to sickness, unemployment, and family-related benefits. Levels of absolute deprivation and

income inequality in Norway is low [28,29], and the population is highly educated; 38.2% of all

women and 30.1% of all men had completed some form of university-level education in 2019

[30]. Like in the other Nordic welfare states, the “dual-earner family” is strongly encouraged;

public childcare and schools are highly subsidized, and generous parental leave rights (also for

the father) have facilitated the combination of full-time employment and childcare among

both mothers and fathers (see [31]). Perhaps, as a result, fathers’ housework and childcare time

are generally high among most groups of fathers, although women still do more than their

male partners [32].

The crude divorce rate in Norway has nevertheless more than doubled since the 1970s, and

there were approximately two divorces per 1000 persons in 2016 [33]. The risk of divorce is

higher for the less educated, whereby a couple where both have low levels of education run a

risk that is more than four-fold in magnitude compared to couples where both have higher

educational qualifications [34]. After a divorce, custodians are supported by tax deductions,

law-regulated cash allowances, and child support, which is enforced by the public authorities.

It is estimated that 50% of parents experience a drop in household income following a divorce

in Norway [35]. Nevertheless, the Norwegian welfare state appears fairly successful in equaliz-

ing gender differences in the cost of divorce, whereby men and women experience an approxi-

mately equal 20% decline in disposable income [36]. This contrasts findings from many other

countries where women often lose substantially more than men [25,26]. However, a divorce

increases the sickness absence among women with children in Norway but less so for men

[37]. This is in general keeping with the “double-burden” hypothesis [38], suggesting that high

labor participation, coupled with high child-rearing responsibilities, could be an extra burden

for divorced, educated women in Norway. Indeed, although the rates of families who share

custody have risen in Norway in the last decades, approximately 65% still live in mother cus-

tody following divorce [39].

The link between parental divorce and academic achievement is well documented in Nor-

way; divorce has been associated with having more problems in school [40], lower GPA

[41,42], and lower probability of completing higher secondary education [43]. The rates of stu-

dents not completing high-school are higher in Norway than in many other comparable coun-

tries [44]. Not receiving a high-school diploma is associated with a higher risk of later

receiving medical and non-medical social insurance benefits [45], and thus represents a signif-

icant public health concern. Increased knowledge of the links between parental divorce, paren-

tal education, and adolescents’ school performance, could thus provide insights that can be

utilized in efforts aimed at facilitating high-school completion among adolescents.

The present study

The main aims of the present study were twofold: Firstly, to investigate the association between

parental divorce and adolescents’ GPA. Secondly, to examine whether parental educational

qualifications moderated this association. To aid these aims, we draw on high-quality register-

based measures of adolescents’ GPA, parental educational qualifications, and household

income, that were merged with a population-based study.

The present study contributes to this field by studying heterogeneous associations of

divorce in a society that combines generous social benefits; a highly educated population; high

levels of labor-force participation among women; gender equity in the cost of divorce; and
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high divorce rates and gender differences in sickness absence and health outcomes among

divorced individuals.

The high divorce rate among the relatively few uneducated parents in Norway suggests that

a divorce perhaps is one of many adverse events experienced in these selected and often socio-

economically disadvantaged families. This led us to expect that the negative association

between divorce and adolescents’ GPA would be stronger in more highly educated families

where a divorce might carry greater changes to children’s lives. However, as the Norwegian

welfare state appears successful in equalizing the cost of divorce between men and women, we

suspected that loss of fathers’ financial resources following divorce might be less important in

understanding potential heterogeneous outcomes in Norway compared to previous studies

conducted in other sociopolitical contexts.

Materials and methods

Procedure

We used data from the youth@hordaland study, a population-based survey of adolescents aged

16–19, conducted in the spring of 2012 in Hordaland County, Norway. The youth@hordaland

study aimed to assess mental health, family life, lifestyle, school performance, and health ser-

vice use in adolescents. The adolescents received information about the study per e-mail, and

one regular school hour was allocated to complete the questionnaire. Those not attending

school on the day of the study could complete the questionnaire at their convenience, and

some schools arranged catch-up days. A teacher organized the data collection and protected

confidentiality. The adolescents themselves indicated if they consented to complete the entire

survey or selected parts of it, as Norwegian regulations dictate that individuals aged 16 years

and older are required to consent themselves. Their parents were informed about the study,

and the study was approved by the Regional Committee for Medical and Health Research Eth-

ics in Western Norway.

Sample

All adolescents born between 1993 and 1995 and residing in Hordaland at the time of the sur-

vey were invited (N = 19,439) to participate, and 10,257 agreed, yielding a participation rate of

53% for the entire study. The present paper is based on a subsample of 9,166 adolescents (47%

of the invited population) who consented to register linkage. This subsample was nearly identi-

cal to the total sample with regards to age and gender distribution, and self-reported sociode-

mographics (S1 Table).

Measurements from registers

Age and gender. Date of birth and gender were obtained through the adolescents’ identity

number in the Norwegian National Registry. Exact age was calculated from the date of partici-

pation in the youth@hordaland study and the birthdate of participants.

GPA. The adolescents’ GPA for each year in upper secondary education were obtained

from the National education database in Norway (NUBD) that is owned and administered by

Statistics Norway. NUBD contains educational statistics from elementary school through

PhD-level. In Norway, each subject is graded on a scale ranging from 1 (failure) to 6 (excel-

lent), and the GPA is thus calculated by taking the sum of all grades received in a given school

year divided by the total number of subjects. The grades used in the current study stem from

the school-year of 2011–2012. Thus, the grades correspond to the school year that the adoles-

cents were in at the time of the youth@hordaland study. A previous publication found that the
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mean GPA in the current sample was quite similar to both regional and national statistics,

indicating representativeness of the sample [46].

Parental education. The highest completed educational level of both parents when the

adolescents were 16 years old were also obtained from NUBD. The International Standard

Classification of Education (ISCED) 2011 coding-scheme was utilized to create three main

measures of parental educational levels: 1: A combined measure of parents’ educational level

indicating the highest completed education in the family by either the mother or the father.

The categories were (1) both parents have no qualifications higher than lower secondary edu-

cation (ISCED 0–2), (2) at least one parent has qualifications equivalent to ISCED 3–5 (upper

secondary education, post-secondary non-tertiary education, short-cycle tertiary education),

at least one parent has education on Bachelor’s level or equivalent (ISCED 6), and at least one

parent has attained a Master’s or Doctoral level of education (ISCED 7–8). This variable aimed

at capturing the range of parental educational levels within a manageable and meaningful set

of categories.

2: A combined measure of parents’ educational level used to investigate the relative impor-

tance of maternal and paternal educational levels. The categories were (1) both parents have

no qualifications (ISCED 0–2), (2) only the mother has some qualifications (above ISCED 2),

(3) only the father has some qualifications (above ISCED 2), and both have some qualifications

(above ISCED 2). This operationalization or similar has been utilized by previous studies

[21,22], and we report the results of this categorization in order to facilitate comparison with

the pre-existing literature.

3: We also created separate variables for maternal and paternal educational levels to investi-

gate how sensitive the estimates were based on the choice creating combined measures of

parents’ education, and to further detail the relative contribution of maternal and paternal

educational qualifications within a broader range of educational levels (i.e., ISCED 0–2,

ISCED 3–5, ISCED 6, ISCED 7–8).

Measures of family finances. The Norwegian national income registry provided informa-

tion on family finances. The Norwegian Government utilizes this data to estimate taxation,

and it can be considered to be of high quality. We utilized three measures of income as covari-

ates in the analysis: Mother’s and father’s net income (i.e., the sum of wages and salaries,

income from self-employment, property income and transfers received minus total assessed

taxes and negative transfers), and the equivalized disposable income (EDI) in the household

occupied by the adolescents. EDI is a measure of income in a household that is adjusted by an

equivalence scale. EDI has been documented in prior publications from the youth@hordaland

study [47,48]. The current study utilizes the OECD modified scale, which gives the first adult

in the household a weight of 1, subsequent adults are given a weight of 0.5, and each child

below 14 years of age is given a weight of 0.3 [49]. The equivalence scale thus enables compari-

son between households of different sizes and compositions. All income measures stem from

the year 2011.

Measures from the youth@hordaland study

Parental divorce or separation. We coded experience of divorce or separation according

to the adolescents’ answers to the following questions: “Do your biological parents live

together?" and “Have your biological parents divorced or separated?”. Adolescents stating that

their biological parents did not live together and that their biological parents had divorced or

separated were categorized as having divorced parents, while those stating that their biological

parents still lived together were defined as living in a nondivorced two-parent (i.e., nuclear)

family. These items allowed us to separate between adolescents whose parents split apart, from
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adolescents whose parents never lived together, were separated due to death, illness or other

reasons (which were removed from the analyses), and resulted in a dummy coded variable

(0 = nondivorced/nuclear family, 1 = divorced family). The adolescents also reported year of

parental divorce or separation allowing us to calculate a variable of years since the event of

dissolution.

We had no means of determining whether the parents were legally married. Official statis-

tics report that 73.5% of children and youth below the age of 18 in a two-parent household in

Hordaland county in 2012 lived with married parents (the rest with cohabiting parents) [50].

Thus, the nondivorced group in the present study most likely contained a group of adolescents

with parents that had cohabitated since their birth. As some cohabiting unions eventually

marry, we find it likely that the proportion of cohabiting unions in the present sample was

somewhat lower than regional estimates also including younger children. Similarly, the

divorced group likely contained a group of adolescents whose parents split up from cohabita-

tion. Unfortunately, no official statistics regarding dissolution from cohabiting unions in Nor-

way exists. Our inability to exactly detail the adolescents’ family structure is not unique to the

present study but has been rather common within this research field [2]. For ease of exposi-

tion, while keeping the aforementioned statistics in mind, we use the term divorce to refer to

the dissolution of either cohabitating or marital unions.

Statistical analyses

Ordinary Least Squares (OLS) regression analyses were conducted to investigate the associa-

tions between parental divorce, parental education, and the adolescents’ GPA. In the first OLS

models, we used the highest completed education in the family as a measure of parental educa-

tion. The regression models were structured as follows: A baseline model estimating the associ-

ations between parental divorce and adolescents’ GPA, adjusted by gender and age; Model 1

included the measure of parents’ highest completed education; Model 2 added the interaction

term between education and parental divorce to investigate the possible heterogeneity in the

effects of divorce on the adolescents’ GPA; and Model 3 further included the equivalized dis-

posable income in the household currently occupied by the adolescent, mother’s net income,

and father’s net income. These income measures would thus shed light on the possible attenu-

ating effects of both maternal and paternal income levels on the associations between divorce,

parental educational levels, and their interactions.

Age and all income measures were centered on their respective means in the regression

analyses to ease the interpretation of the regression coefficients. The income measures were

divided by a factor of 100,000. Thus, the regression coefficients of the income measures indi-

cate the predicted change in the adolescents’ GPA by an increase of 100,000 NOK above the

mean.

To replicate the categorization of parental education used by several prior studies [21–23],

the above models were re-run utilizing the second measure of parental education, separating

families where either none, only the mother, only the father, or both parents had educational

qualifications greater than ISCED 2.

Lastly, to test the sensitivity of the above models and to investigate further possible differen-

tial associations of maternal and paternal educational levels, the analyses were re-run with

maternal and paternal education entered as separate predictors, while retaining the full range

of educational levels.

In all regression models, the reference categories for the parental educational variables were

set at the lowest parental educational level (i.e., ISCED 0–2). Checks were made for other

Divorce and adolescent academic achievement

PLOS ONE | https://doi.org/10.1371/journal.pone.0229183 March 4, 2020 7 / 22



differences between the educational levels in the association between divorce and the adoles-

cents’ GPA by alternating the reference categories.

Incomplete responses were fairly low in the current sample, where the majority of missing

values pertained to the divorce status variable (8.8%), followed by father’s net income (4.6%)

and parental education (3.7%), whereas the remaining variables utilized in the current study

had below 3% missingness. Due to the relatively low proportion of incomplete responses, miss-

ing values were handled by listwise deletion in the regression analysis.

Robustness and sensitivity analyses. Conditioning on measures of income and paternal

and maternal education simultaneously may introduce overcontrol bias [51]. In the two first

set of regression analyses, we try to avoid this problem by creating single measures combining

information on parental education from both parents, and by entering income variables in the

last set of models (as we were not interested in the main effects of income per se). In the last set

of regressions, we have made robustness checks by entering maternal and paternal education

in separate models.

The timing of divorce could potentially covary with parental educational levels and the ado-

lescents’ GPA (e.g., if highly educated parents divorced later on, the estimates of divorce by

parental education on the adolescents’ GPA could be influenced by the proximity to the event

of dissolution). Moreover, association between timing of divorce and the adolescents’ GPA

may depend on parental educational qualifications (i.e., that more time spent with highly edu-

cated divorced parents differ from time spent with lowly educated divorced parents). We

investigate these issues by comparing years since divorce across parental educational levels,

and by graphically plotting potential linear and non-linear relationships between timing of

divorce and GPA by parental educational qualifications. Generalized additive models (GAMs)

were used to investigate potential non-linear relationships. In brief, GAMs may be considered

as a semi-parametric extension of the generalized linear model, with the strength of the ability

to detect non-linear structures in data that otherwise might be missed [52].

Lastly, we performed checks utilizing the income measures as alternative indicators of the

family’s socioeconomic resources. The income measures were divided into quartiles (i.e., into

four equal parts representing the lowest 25% to the highest 25%), and the adolescents’ GPA

was regressed on the interaction term between parental divorce and the income quartiles (sim-

ilarly to the procedure described above).

All statistical analyses were conducted using R version 3.5.2 for Mac [53]. Figures were cre-

ated with the packages “ggplot2” [54], “sjPlot” [55], and “ggstatsplot” [56]. The GAMs were

plotted with aid from the “mgcv” package [57] within the “geom_smooth” function of the

ggplot2 package. For brevity, statistical parameters are included in figures displaying pairwise

comparisons. In Table 1, the effect sizes for categorical variables were calculated from the

Mahalanobis distance method and compared between groups [58].

Results

Characteristics of the sample

There were fewer boys in the divorced sample (43.6%) compared to the nondivorced sample

(47.2%). Parents who divorced had lower education; almost twice as many divorced parents

did not have higher than ISCED 2 qualifications (6.6%) compared to nondivorced parents

(3.8%), and having qualifications equivalent to Bachelor’s level (ISCED 6) or Master’s or PhD-

levels (ISCED 7–8) were more frequent among nondivorced parents compared to divorced

parents. Divorced households had lower equivalized disposable income compared to nondi-

vorced households. While nondivorced fathers had higher net earnings than their divorced
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counterparts, divorced mothers had higher net earnings than nondivorced mothers (see

Table 1 for details).

Regression results

Highest education in the family. The first tested OLS models utilizing the highest com-

pleted education in the family as a measure of parental education are displayed in Table 2. The

baseline model indicated that adolescents with divorced parents on average had 0.30 points

lower GPA score (Cohen’s d = 0.34) compared to their peers with nondivorced parents. Statis-

tically controlling for the highest completed parental educational level (Model 1), reduced the

strength of the association between parental divorce and GPA by 0.06 GPA points (20%), indi-

cating that the association between parental divorce and GPA were relatively robust to adjust-

ments for parental educational levels. Independent of parental divorce, higher education in the

Table 1. Sociodemographic statistics of the sample (n = 8360).

Nondivorced families

(n = 5809)

Divorced families

(n = 2551)

Eff.size

n (%) n (%)

Age [mean (sd)] 17.41 (0.84) 17.42 (0.83) 0.016

Male 2744 (47.2) 1113 (43.6) 0.072

Years since divorce [mean (sd)] - 10.58 (5.20)

Highest completed education in the family 0.267��

ISCED 0–2 217 (3.8) 158 (6.6)

ISCED 3–5 2273 (39.9) 1168 (48.8)

ISCED 6 2192 (38.4) 794 (33.2)

ISCED 7–8 1019 (17.9) 271 (11.3)

Parental education above/below ISCED 0–2 0.284��

No parent > ISCED 2 217 (3.8) 158 (6.6)

Only father > ISCED 2 610 (10.7) 320 (13.4)

Only mother > ISCED 2 495 (8.7) 367 (15.3)

Both parents > ISCED 2 4379 (76.8) 1546 (64.7)

Maternal education 0.213��

ISCED 0–2 848 (14.7) 512 (20.5)

ISCED 3–5 2138 (37.2) 1027 (41.0)

ISCED 6 2281 (39.7) 816 (32.6)

ISCED 7–8 484 (8.4) 148 (5.9)

Paternal education 0.338��

ISCED 0–2 722 (12.6) 531 (22.0)

ISCED 3–5 2463 (43.0) 1150 (47.6)

ISCED 6 1755 (30.6) 537 (22.2)

ISCED 7–8 792 (13.8) 198 (8.2)

Household income measures, in 100, 000 NOK [mean (sd)]

Equivalized disposable income 3.71 (2.42) 3.02 (1.70) 0.330��

Net income mother 3.18 (2.05) 3.59 (2.39) 0.186��

Net income father 4.89 (4.47) 4.19 (2.77) 0.187��

Grade point average [mean (sd)] 4.07 (0.86) 3.76 (0.94) 0.339��

Eff. Size = effect size, as represented by the standardized mean difference. For categorical variables, the effect sizes were calculated from the Mahalanobis distance

method. NOK = Norwegian krone.

�� p < 0.01; p-values derived from chi square tests for categorical variables, and Welch two-sample t test for continuous variables.

https://doi.org/10.1371/journal.pone.0229183.t001
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family was associated with a higher GPA. The interactions between divorce and parental edu-

cation were further added in model 2, while income measures were added in model 3. Taken

together, the results from these models showed that the associations between having divorced

parents and the adolescents’ GPA were significantly stronger among adolescents where the

highest parental education was at secondary school levels (ISCED 3–5) or Bachelor’s levels

(ISCED 6), compared to those with parents that did not have higher than basic-level education

(ISCED 0–2). Although the same trend was observed among adolescents with at least one par-

ent with a Master’s or PhD-level education (ISCED 7–8), the interaction term was not signifi-

cant. Including the income measures (Model 3) hardly changed these estimates. The

interactions are visually depicted in Fig 1A.

Maternal and paternal education. The OLS models with the parental education measure

differentiating between families where either mother, father, or both had above ISCED 2 quali-

fications are displayed in Table 3. The main findings from these models were that the associ-

ated reduction in GPA by having divorced parents was significantly larger if only the mother

or both parents had above ISCED 2 qualifications, compared to if no parent had above ISCED

2 qualifications. If only the father had above ISCED 2 qualifications, however, no significant

interaction with parental divorce was observed (see Fig 1B).

To check whether the estimates from the above models were sensitive to the choice of com-

bining the maternal and paternal educational levels into overall measures parental education,

the analyses were re-run by entering paternal and maternal education as two separate and

independent variables. These models revealed that the heterogeneity in the associations

between divorce and GPA by parental education were driven by maternal educational levels;

Table 2. Regression estimates of GPA by parental divorce and the highest parental education in the family (n = 7,739).

Baseline model Model 1 Model 2 Model 3

b (S.E) b (S.E) b (S.E) b (S.E)

Parental divorce (ref. nondivorced) -0.300 (0.022) �� -0.240 (0.021) �� -0.037 (0.092) -0.048 (0.092)

Gender (ref. girl) -0.207 (0.020) �� -0.217 (0.019) �� -0.217 (0.019) �� -0.218 (0.019) ��

Age -0.087 (0.012) �� -0.088 (0.011) �� -0.088 (0.011) �� -0.089 (0.011) ��

Highest education in the family (ref. both ISCED 0–2)

ISCED 3–5 - 0.376 (0.048) �� 0.458 (0.062) �� 0.448 (0.062) ��

ISCED 6 - 0.654 (0.048) �� 0.748 (0.062) �� 0.728 (0.062) ��

ISCED 7–8 - 0.921 (0.051) �� 0.998 (0.065) �� 0.964 (0.065) ��

Highest education x Parental divorce

ISCED 3–5 x Parental divorce - - -0.202 (0.097) � -0.201 (0.097) �

ISCED 6 x Parental divorce - - -0.245 (0.099) � -0.246 (0.099) �

ISCED 7–8 x Parental divorce - - -0.169 (0.109) -0.172 (0.109)

Income measures

Household EDI - - - -0.011 (0.009)

Net income father - - - 0.010 (0.009) �

Net income mother - - - 0.017 (0.009) ��

Constant 4.181 (0.015) �� 3.618 (0.047) �� 3.535 (0.060) �� 3.556 (0.060) ��

Adjusted R2 0.042 0.108 0.108 0.110

b = unstandardized regression coefficient, S.E = standard error, ref. = reference group.

Age and income variables are centered on their respective means. All income measures are presented in 100,000 NOK.

EDI = Equivalized disposable income.

� p < 0.05

�� p < 0.01

https://doi.org/10.1371/journal.pone.0229183.t002
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the estimated reduction in GPA by having divorced parents was statistically significantly

higher when maternal educational levels were at secondary school levels (ISCED 3–5; b =

-0.120, p < 0.05), at Bachelor’s levels (ISCED 6; b = -0.175, p < 0.05) and at Master’s or PhD-

level (ISCED 7–8; b = -0.209, p < 0.05) compared to basic-level education (ISCED 0–2), after

adjustments for paternal education and income measures. There were, however, no significant

interaction effects between paternal educational levels and divorce on the adolescents’ GPA

while holding the effects of maternal education and income constant (see Table 4; Fig 2A and

2B).

Alternating the reference categories of the parental education variables in the regression

analyses did not reveal any further statistically significant differences in the links between

divorce and GPA by parental educational qualifications (i.e., the main differences were

between the ISCED 0–2 levels and the other ISCED levels).

Robustness checks. Entering maternal and paternal educational levels in separate models,

in order to check for overcontrol bias, yielded approximately identical estimates. The only

exception was that the difference in the relationship between divorce and GPA was slightly

smaller and not statistically significantly different (at p < 0.05) between the highest maternal

educational levels (ISCED 7–8) compared to the lowest maternal educational levels (ISCED

0–2) in the interaction analyses (b = -0.163, p = 0.096).

Adolescents with highly educated parents experienced, on average, that their parents

divorced somewhat later (see Fig 3A and 3B). The mean difference in years since divorce

Fig 1. Predicted values of GPA by parental divorce and highest education in the family (n = 7,739). The predicted values of GPA by (A) the highest

educational qualifications obtained in the family, and (B) by the highest maternal and paternal education above/below ISCED 2 from the fully adjusted

regression models (cf. Tables 2 and 3), stratified by divorce status. Error bars represent 95% confidence intervals of b. A: ISCED 0–2 = up to lower secondary

education, ISCED 3–5 = upper secondary education, post-secondary non-tertiary education, short-cycle tertiary education, ISCED 6 = Bachelor’s level, ISCED

7–8 = Master’s or Doctoral level. B: No parent > ISCED 2 = No parent with higher than lower secondary education, Father > ISCED 2 = Only father has above

lower secondary education, Mother > ISCED 2 = Only mother has above lower secondary education, Both > ISCED 2 = Both parents have above lower

secondary education.

https://doi.org/10.1371/journal.pone.0229183.g001

Divorce and adolescent academic achievement

PLOS ONE | https://doi.org/10.1371/journal.pone.0229183 March 4, 2020 11 / 22



among highly educated (i.e., ISCED 7–8) vs. lowly educated (i.e., ISCED 0–2) mothers was

about 2.2 years, while the comparable figure among fathers was 2.8 years. Plotting the adoles-

cents’ GPA as a function of years since divorce across the parental educational qualifications

(see Fig 4) revealed a slight negative linear association between years since divorce and GPA

across most of both maternal and paternal educational levels. The negative association between

time since divorce and GPA was strongest among lowly educated mothers. As lowly educated

mothers on average had most years since divorce, this finding highlights that time since

divorce could not explain the heterogeneity in the associations between divorce and the ado-

lescents’ GPA by maternal educational qualifications. Indeed, the plot suggests that holding

years since divorce constant across maternal educational qualifications would slightly

strengthen the difference in the negative association between divorce and GPA among adoles-

cents with highly- compared to lowly educated mothers.

The plotted GAM curves show some variability around the linear functions for some of the

parental educational levels. Overall, these trends do not give any strong indications that GPA

is highly influenced by the timing of divorce in the present study.

Lastly, using equivalized disposable income (EDI) as an alternative indicator of socioeco-

nomic resources, we found a similar but weaker pattern whereby the negative association

between divorce and GPA was relatively stronger among adolescents in the second income

quartile (Q2; b = - 0.16, p < 0.01) and in the fourth quartile (Q4; b = -0.15, p = 0.02) compared

to those in the first quartile (Q1). The difference between Q1 and Q3 was not statistically signif-

icant (see S1 Fig with further test statistics). Adjusting the analyses for parental educational

qualifications attenuated and removed the significant difference between Q1 and Q4. No

Table 3. Regression estimates of GPA by parental divorce and maternal and paternal education above/below ISCED 2 (n = 7,739).

Baseline model Model 1 Model 2 Model 3

b (S.E) b (S.E) b (S.E) b (S.E)

Parental divorce (ref. nondivorced) -0.300 (0.022) �� -0.254 (0.021) �� -0.037 (0.093) -0.054 (0.093)

Gender (ref. girl) -0.207 (0.020) �� -0.213 (0.019) �� -0.213 (0.019) �� -0.215 (0.019) ��

Age -0.087 (0.012) �� -0.085 (0.012) �� -0.085 (0.012) �� -0.087 (0.012) ��

Parental education (ref. both ISCED 0–2)

Only father > ISCED 2 - 0.263 (0.054) �� 0.318 (0.069) �� 0.305 (0.069) ��

Only mother > ISCED 2 - 0.335 (0.055) �� 0.432 (0.071) �� 0.410 (0.071) ��

Both parents > ISCED 2 - 0.654 (0.047) �� 0.751 (0.061) �� 0.715 (0.061) ��

Parental education x Parental divorce

Only father > ISCED 2 x Parental divorce - - -0.111 (0.112) -0.111 (0.111)

Only mother > ISCED 2 x Parental divorce - - -0.236 (0.111) � -0.225 (0.111)�

Both parents > ISCED 2 x Parental divorce - - -0.248 (0.097) � -0.246 (0.096) �

Income measures

Household EDI - - - -0.014 (0.009)

Net income father - - - 0.015 (0.004) ��

Net income mother - - - 0.027 (0.006) ��

Constant 4.181 (0.015) �� 3.622 (0.048) �� 3.533 (0.060) �� 3.567 (0.060) ��

Adjusted R2 0.042 0.086 0.087 0.092

b = unstandardized regression coefficient, S.E = standard error, ref. = reference group.

Age and income variables are centered on their respective means. All income measures are presented in 100,000 NOK.

EDI = Equivalized disposable income.

� p < 0.05

�� p < 0.01

https://doi.org/10.1371/journal.pone.0229183.t003
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heterogeneity in the associations between divorce and GPA by mother’s or father’s net income

were found (results not shown).

Of note, it is highly likely that the potential heterogeneity by measures of household income

in the links between divorce and academic outcomes is sensitive to how income is operationa-

lized. As parental education was the main focus of interest in the present study, we did not

examine this any further in the present paper (e.g., other ways of dividing income into

categories).

Discussion

The purpose of this study was to investigate the possible existence of heterogeneity in the asso-

ciation between divorce and adolescents’ academic achievement within the context of an elab-

orate welfare state such as Norway. As expected, adolescents with divorced parents had on

average lower GPA compared to their peers with nondivorced parents. This difference was

robust and only moderately reduced (from 0.30 to 0.24 points, about 20%) after adjustments

Table 4. Regression estimates of GPA by maternal and paternal education (n = 7,739).

Baseline model Model 1 Model 2 Model 3

b (S.E) b (S.E) b (S.E) b (S.E)

Parental divorce (ref. nondivorced) -0.300 (0.022) �� -0.222 (0.021) �� -0.099 (0.064) -0.104 (0.064)

Gender (ref. Girl) -0.207 (0.020) �� -0.216 (0.019) �� -0.215 (0.019) �� -0.216 (0.019) ��

Age -0.087 (0.012) �� -0.087 (0.011) �� -0.087 (0.011) �� -0.087 (0.011) ��

Maternal education (ref. ISCED 0–2)

ISCED 3–5 - 0.242 (0.028) �� 0.283 (0.035) �� 0.279 (0.035) ��

ISCED 6 - 0.401 (0.030) �� 0.457 (0.036) �� 0.447 (0.036) ��

ISCED 7–8 - 0.541 (0.045) �� 0.605 (0.053) �� 0.584 (0.054) ��

Paternal education (ref. ISCED 0–2)

ISCED 3–5 - 0.187 (0.029) �� 0.197 (0.036) �� 0.196 (0.037)

ISCED 6 - 0.323 (0.032) �� 0.319 (0.039) �� 0.313 (0.039)

ISCED 7–8 - 0.512 (0.040) �� 0.492 (0.047) �� 0.483 (0.048)

Maternal education x Parental divorce

ISCED 3–5 x Parental divorce - - -0.120 (0.060) � -0.119 (0.060) �

ISCED 6 x Parental divorce - - -0.176 (0.064) �� -0.175 (0.064) ��

ISCED 7–8 x Parental divorce - - -0.212 (0.105) � -0.209 (0.105) �

Paternal education x Parental divorce

ISCED 3–5 x Parental divorce - - -0.027 (0.059) -0.029 (0.059)

ISCED 6 x Parental divorce - - 0.023 (0.068) 0.016 (0.068)

ISCED 7–8 x Parental divorce - - 0.096 (0.092) 0.091 (0.092)

Income measures

Household EDI - - - -0.006 (0.009)

Net income father - - - 0.006 (0.004)

Net income mother - - - 0.011 (0.006) �

Constant 4.181 (0.015) �� 3.636 (0.033) �� 3.593 (0.040) �� 3.605 (0.040) ��

Adjusted R2 0.042 0.119 0.120 0.120

b = unstandardized regression coefficient, S.E = standard error, ref. = reference group.

Age and income variables are centered on their respective means. All income measures are presented in 100,000 NOK.

EDI = Equivalized disposable income.

� p < 0.05

�� p < 0.01

https://doi.org/10.1371/journal.pone.0229183.t004
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for parental education. This finding fits well with previous studies [2,4,6], and suggest that

divorce is associated with poorer school performance also among Norwegian adolescents.

The negative association between divorce and GPA was relatively stronger among adoles-

cents where at least one of the parents had educational qualifications equivalent to upper sec-

ondary education or a bachelor’s degree, compared to families without any educational

qualifications. Further analyses revealed that this heterogeneity was primarily driven by mater-

nal educational levels, whereby having divorced parents was more strongly and negatively

associated with the GPA among adolescents with educated mothers (i.e., above ISCED 2) than

among adolescents with less educated mothers (i.e., ISCED 0–2), after holding the effects of

paternal education and income constant.

Overall, our findings thus lend support to the floor effects hypothesis [21], suggesting that

the negative associations between divorce and adolescents’ academic achievement are rela-

tively stronger among adolescents with educated parents, compared to those with less educated

parents. Similar floor effects have been reported in terms of youths’ later educational attain-

ment [16,21,22]. Our results also align with the study by Martin [23], which found that the link

between divorce and subject grades was relatively stronger among adolescents with educated

mothers compared to less educated parents. Other studies have, however, reported either no

heterogeneity in GPA according to parental education [21], or a compensatory advantage of

having educated parents on current school performance [17,20].

The heterogeneity in the associations between parental divorce and adolescents’ GPA

observed in the present study stem from two related findings: Firstly, a divorce was hardly

related to the GPA among adolescents with two uneducated parents. Secondly, among adoles-

cents with educated or highly educated mothers, a relatively larger negative association

between divorce and the adolescents’ GPA was observed. We offer the following interpretation

of how this pattern may come about within the Norwegian context:

Fig 2. Predicted values of GPA by maternal and paternal educational qualifications (n = 7,739). The predicted values of

GPA by (A) maternal educational qualifications, and (B) paternal educational qualifications from the fully adjusted regression

models, stratified by divorce status (cf. Table 4). Error bars represent 95% confidence intervals of b. ISCED 0–2 = up to lower

secondary education, ISCED 3–5 = upper secondary education, post-secondary non-tertiary education, short-cycle tertiary

education, ISCED 6 = Bachelor’s level, ISCED 7–8 = Master’s or Doctoral level.

https://doi.org/10.1371/journal.pone.0229183.g002
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The Norwegian population is highly educated, and families where both parents have low

levels of educational qualifications are relatively rare. Social gradients in health and education

are nevertheless well established also in Norway [59,60], and socioeconomically disadvantaged

families have more frequent experiences of negative life events and family stresses (e.g., stress

related to unemployment, work, and housing) including higher rates of marital dissolution

than more affluent families [34,61]. The on average higher levels of family instability experi-

enced by children in uneducated families might suggest that these children have come to

expect adverse events in their lives. A divorce might thus be but one of several potential adver-

sities experienced during childhood, rendering the independent effect of divorce less severe

[24]. Moreover, the expected school performance among adolescents with parents with low

levels of education are, on average, already weak to begin with. Thus, there is less room for

their grades deteriorating further as a consequence of divorce. It is also conceivable that the

elaborate welfare systems in Norway effectively buffer against further financial strain following

divorce among less educated families, perhaps partly because there is less potential for their

economic situation to worsen any further. Thus, although less educated families are more

likely to experience stress related to poor family finances, a divorce might not exacerbate their

financial situation.

We found that the negative association between divorce GPA was relatively larger among

adolescents with educated compared to less educated mothers. Martin [23] reported a similar

finding in the U.S., which in turn was partly explained by children of educated divorced/single

Fig 3. Years since divorce across maternal (n = 2,463) and paternal (n = 2,378) educational qualifications. Pairwise comparisons of years since divorce across

maternal (A) and paternal (B) educational qualifications. The plots comprise a mix of a violin plot (displaying the shape of the variable distribution) and a box plot

(where the box is split by the median and bounded by the first and third quartiles of the distribution) along with the jittered raw datapoints. The red dot signifies

mean values, also reported in text as m̂ with accompanying 95% confidence intervals (CI95%). Only significant pairwise comparisons are shown with accompanying

p-values.

https://doi.org/10.1371/journal.pone.0229183.g003
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mothers not receiving similar levels of positive parenting practices as peers with educated mar-

ried parents. Such mechanisms were not explored in the current study. Thus, we can only

speculate to whether they also apply to the Norwegian context. However, this explanation may

fit the notion of a “double burden” experienced by educated, divorced single mothers in Nor-

way, due to the strain of high workload combined with child-rearing responsibilities [37,38].

As it takes time and effort to engage in parenting practices that foster academic skills in chil-

dren, educated divorced mothers are perhaps less able to continue providing such parenting

practices to the same extent after the divorce relative to their equally educated married coun-

terparts. Less educated mothers may, however, not have spent as much time fostering such

skills to begin with.

Moreover, as the divorce might come as more of a shock among both parents and children

in educated families [24], school-promoting activities might be more offset as the family tries

to adjust to post-divorce family life.

Adjusting the analyses by measures of parental income hardly changed the estimated inter-

actions between divorce and parental educational levels on the adolescents’ GPA. This con-

trasts the findings of Bernardi and Boertien [21,22], which found that the link between divorce

and adolescents’ educational attainment among youth with highly educated parents was driven

by the loss of access to father’s financial resources following divorce. These studies were, how-

ever, conducted on a cohort born in 1970 in Britain, a context with higher levels of single

mother poverty and where divorced fathers often failed to pay child support, as noted by the

Fig 4. Associations between years since divorce and GPA by maternal (n = 2,463) and paternal (n = 2,378) educational qualifications. This figure shows the

associations between years since divorce and the adolescents’ GPA by maternal (A) and paternal (B) educational qualifications. The blue lines represent the linear

association, while the smoothed dotted black lines stem from GAMs The shaded area represents the 95% confidence intervals. Pearson’s product-moment correlations

of the linear associations are displayed in the top left quadrants with asterisks denoting statistically significant associations (� < 0.05, �� <0.01).

https://doi.org/10.1371/journal.pone.0229183.g004
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authors [22]. The Norwegian welfare state, on the other hand, appears to be rather successful

in equalizing the cost of divorce among men and women [35,36]. Hence, the departure of an

educated father after a divorce may arguably be less economically detrimental to divorced

mothers in Norway. Moreover, income is likely more important when considering later educa-

tional attainment than current school performance in countries where admission to higher

education is costly. It is important to stress that our findings do not suggest that income is

irrelevant to children’s post-divorce adjustment, and indeed, single mothers are also in Nor-

way among the least well of in society. Instead, the results of this study suggest that other

mechanisms might be more important in explaining the observed heterogeneity in the associa-

tions between divorce and GPA by parental educational qualifications.

Our findings were robust to adjustments of age, gender, and current income measures.

Adolescents with highly educated parents experienced, on average, that their parents had

divorced somewhat more recently. Time since divorce was overall weakly and negatively asso-

ciated with the adolescents’ GPA, with some small observable variations across parental educa-

tional qualifications. These variations could, however, not explain the heterogeneity found in

the present study. Overall, this is generally in keeping with studies that find that youth post-

divorce adjustment is quite stable or gradually slightly worsen as time passes since the divorce

[62,63].

Some previous studies have adjusted their analyses by different pre-divorce characteristics

such as the child’s behavioral problems, cognitive abilities, and material resources [21], the

child’s psychological well-being, academic ability, mothers’ distress, and their family’s pre-

divorce economic resources [20], or utilized family fixed effects models [17]. Unfortunately,

besides parental education, which is usually established before a divorce, other pre-divorce

measures were not available in the current study. It is plausible that the differential inclusion

of pre-divorce characteristics may account for parts of the diverging results. Other differences

between the studies, such as the operationalization of dependent variables, differences in age

groups, and cross-national differences, are also likely of importance. Compared to previous

studies examining cohorts from the 1970s - 1980s [20,21,23], the current study is nonetheless

unique by being based on a relatively recent cohort (born 1993–1995, and assessed in 2012).

Due to the elaborate social welfare systems in Norway, where the school system is highly subsi-

dized, higher education is common, and gender equity is high [44,64], direct comparisons

with studies utilizing older samples from other countries should be made with care.

The following limitations of the current study should further be acknowledged. Firstly, due

to the cross-sectional structure of our study, we have had no means of investigating potential

changes from pre- to post-divorce family life. Proposed explanations such as changes in par-

enting among highly educated parents following divorce have, therefore, not been examined.

Hence, this study is largely descriptive. Similarly, we did not have data to control for further

differences between divorced and nondivorced families, which may induce selection effects

[1]. For example, historical information that could both increase parents’ inclination to

divorce, and possibly affect the adolescents’ GPA differently according to parental educational

levels (e.g., mental health problems or levels of parental conflict) could be of importance and

might explain the larger educational penalty observed in families with highly educated parents

[22,65]. Of note, studies that have statistically adjusted their analysis by pre-divorce character-

istics often find that it weakens the associations between divorce and educational outcomes

[43]. The present study might thus overestimate the link between divorce and GPA. Nonethe-

less, divorce is generally understood as a process that gradually unfolds, rather than being a

discrete point in time [1]. Adjustments of pre-divorce characteristics are thus not without

problems either, as it may remove some of the effects that are intrinsically linked to the divorce
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process. Adjustments of pre-divorce characteristics should, therefore, be made with care

[1,66].

The present study focused on the distinction between divorced and nondivorced families,

whereas an investigation of other family structures or arrangements (e.g., single father families,

stepfamilies, joint physical custody) were outside the scope of this study. Adolescents’ mental

health and school engagement are found to vary across family structures [67–69]. It would be

interesting for future studies to conduct a more detailed investigation of whether heteroge-

neous outcomes of divorce by parental education also depend on the post-divorce family struc-

ture. The findings of the present study might also depend on the adolescents’ gender, an issue

that warrants further investigations.

Lastly, the participation rate in the youth@hordaland study was 53%, and the sample in the

current study was further reduced to 47% of the total invited population. Previous investiga-

tions have found that the GPA in this sample were quite similar to and not statistically signifi-

cantly different from both the regional and national averages [46]. Nevertheless, non-response

is known to be related to lower socioeconomic status, and an earlier study on the former waves

of the Bergen Child Study (which the youth@hordaland is nested within) found more psycho-

logical problems among those not participating [70]. This could limit the generalizability of

the findings.

Despite these limitations, some strengths of the current study deserve mentioning. We uti-

lized high-quality register-based information about the adolescents’ GPA, parental educational

levels, and household income, which was merged with a large population-based study.

Whereas previous studies have calculated the GPA by a subset of either subject grades, test

scores, or exams, sometimes self-reported, the measure of GPA utilized in the current study is

calculated from all graded subjects during a whole school year. As the measure of GPA used in

the present study forms the primary basis for admittance into higher education in Norway, it

may be considered highly reliable.

Conclusion

To conclude, the present study found that the association between parental divorce and adoles-

cents’ GPA is robust also within a Norwegian context. However, divorce was hardly associated

with GPA among adolescents whose parents have low educational qualifications. In contrast,

among adolescents from families with educated or highly educated mothers, parental divorce

was associated with a lower GPA. These findings were robust to adjustments of measures of

household income. Future studies are needed to investigate potential mechanisms (such as

reduced parental monitoring or school-involvement), which might drive this finding.

The generalizability of these findings might be limited to a Norwegian context, as differ-

ences in both school systems and policies across nations may play an essential part in how

parental divorce and parental education might affect adolescents’ academic performance. Due

to diverging results among existing studies examining this phenomenon, there is a need for

future studies that can shed further light on the complex interactions between divorce, parental

education, and outcomes among youths.
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14. Kristjánsson ÁL, Sigfúsdóttir ID. The role of parental support, parental monitoring, and time spent with

parents in adolescent academic achievement in Iceland: A structural model of gender differences.

Scand J Educ Res. 2009; 53: 481–496. https://doi.org/10.1080/00313830903180786

15. Spera C. A review of the relationship among parenting practices, parenting styles, and adolescent

school achievement. Educ Psychol Rev. 2005; 17: 125–146. https://doi.org/10.1007/s10648-005-3950-

1

16. Bernardi F, Radl J. The long-term consequences of parental divorce for children’s educational attain-

ment. Demogr Res. 2014; 30: 1653–1680.

17. Grätz M. When growing up without a parent does not hurt: Parental separation and the compensatory

effect of social origin. Eur Sociol Rev. 2015; 31: 546–557. https://doi.org/10.1093/esr/jcv057

18. Kalmijn M. Racial differences in the effects of parental divorce and separation on children: Generalizing

the evidence to a European case. Soc Sci Res. 2010; 39: 845–856. https://doi.org/10.1016/j.

ssresearch.2010.05.002

19. Augustine JM. Maternal education and the unequal significance of family structure for children’s early

achievement. Soc Forces. 2014; 93: 687–718.

20. Mandemakers JJ, Kalmijn M. Do mother’s and father’s education condition the impact of parental

divorce on child well-being? Soc Sci Res. 2014; 44: 187–199. https://doi.org/10.1016/j.ssresearch.

2013.12.003 PMID: 24468443

21. Bernardi F, Boertien D. Understanding heterogeneity in the effects of parental separation on educa-

tional attainment in Britain: Do children from lower educational backgrounds have less to lose? Eur

Sociol Rev. 2016; 32: 807–819.

22. Bernardi F, Boertien D. Explaining conflicting results in research on the heterogeneous effects of paren-

tal separation on children’s educational attainment according to social background. Eur J Popul. 2017;

33: 243–266. https://doi.org/10.1007/s10680-017-9417-5 PMID: 28490830

23. Martin MA. Family structure and the intergenerational transmission of educational advantage. Soc Sci

Res. 2012; 41: 33–47. https://doi.org/10.1016/j.ssresearch.2011.07.005 PMID: 23017695

24. Brand JE, Moore R, Song X, Xie Y. Parental divorce is not uniformly disruptive to children’s educational

attainment. Proc Natl Acad Sci. 2019; 201813049.

25. Andress HJ, Borgloh B, Brockel M, Giesselmann M, Hummelsheim D. The economic consequences of

partnership dissolution—A comparative analysis of panel studies from Belgium, Germany, Great Brit-

ain, Italy, and Sweden. Eur Sociol Rev. 2006; 22: 533–560. https://doi.org/10.1093/esr/jcl012

26. De Vaus D, Gray M, Qu L, Stanton D. The economic consequences of divorce in six OECD countries.

Aust J Soc Issues. 2017; 52: 180–199.

27. Kautto M, Fritzell J, Hvinden B, Kvist J, Uusitalo H. Nordic welfare states in the European context. Nord

Welf States Eur Context. 2001; 262.

28. OECD. In it together: Why less inequality benefits all. 2015. Available: https://www.oecd-ilibrary.org/

content/publication/9789264235120-en

29. UNICEF. Report card 10: Measuring child poverty. New league tables of child poverty in the world’s rich-

est coutries. UNICEF Innocenti Res Cent Florence. 2012.

30. Statistics Norway. Befolkningens utdanningsnivå [Educational attainment of the population]. 2019 [cited

19 Jul 2019]. Available: https://www.ssb.no/en/utdanning/statistikker/utniv/aar/2019-06-20

31. Kitterød RH, Wiik KA. Shared residence among parents living apart in Norway. Fam Court Rev. 2017;

55: 556–571. https://doi.org/10.1111/fcre.12304

32. Kitterød RH, Rønsen M. Jobb og hjem i barnefasen. Nå jobber også far mindre når barna er små [Work

and home in the phase with children]. Søkelys På Arb. 2014; 31: 23–42.

33. Eurostat. Marriage and divorce statistics. Stat Explain. 2018. Available: https://ec.europa.eu/eurostat/

statistics-explained/index.php/Marriage_and_divorce_statistics

Divorce and adolescent academic achievement

PLOS ONE | https://doi.org/10.1371/journal.pone.0229183 March 4, 2020 20 / 22



34. Lyngstad TH. The impact of parents’ and spouses’ education on divorce rates in Norway. Demogr Res.

2004; 10: 121–142.

35. Bratberg E, Tjotta S. Income effects of divorce in families with dependent children. J Popul Econ. 2008;

21: 439–461. https://doi.org/10.1007/s00148-005-0029-8

36. Strand AHH. The welfare state matters. On the economic consequences of partnership dissolution in

Norway and Britain. Doctoral dissertation, University of Bergen. 2012. Available: http://bora.uib.no/

handle/1956/6174

37. Dahl S-Å, Hansen H-T, Vignes B. His, her, or their divorce? Marital dissolution and sickness absence in

Norway. J Marriage Fam. 2015; 77: 461–479.

38. Bratberg E, Dahl S-Å, Risa AE. ‘The double burden’: Do combinations of career and family obligations

increase sickness absence among women? Eur Sociol Rev. 2002; 18: 233–249.

39. Kitterød RH, Lyngstad J. Characteristics of parents with shared residence and father sole custody. Evi-

dence from Norway 2012. Statistics Norway; 2014.

40. Størksen I, Røysamb E, Moum T, Tambs K. Adolescents with a childhood experience of parental

divorce: A longitudinal study of mental health and adjustment. J Adolesc. 2005; 28: 725–739. https://

doi.org/10.1016/j.adolescence.2005.01.001 PMID: 16291507

41. Breivik K, Olweus D. Children of divorce in a Scandinavian welfare state: Are they less affected than US

children? Scand J Psychol. 2006; 47: 61–74. https://doi.org/10.1111/j.1467-9450.2006.00493.x PMID:

16433663

42. Nævdal F, Thuen F. Residence arrangements and well-being: A study of Norwegian adolescents.

Scand J Psychol. 2004; 45: 363–371. https://doi.org/10.1111/j.1467-9450.2004.00418.x PMID:

15535805

43. Steele F, Sigle-Rushton W, KravdalØ. Consequences of family disruption on children’s educational out-

comes in Norway. Demography. 2009; 46: 553–574. https://doi.org/10.1353/dem.0.0063 PMID:

19771944

44. OECD. Education at a Glance 2018: OECD Indicators. Paris: OECD Publishing; 2018. Available:

https://www.oecd-ilibrary.org/content/publication/eag-2018-en

45. De Ridder KA, Pape K, Johnsen R, Westin S, Holmen TL, Bjorngaard JH. School dropout: A major pub-

lic health challenge: a 10-year prospective study on medical and non-medical social insurance benefits

in young adulthood, the Young-HUNT 1 Study (Norway). J Epidemiol Community Health. 2012; 66:

995–1000. https://doi.org/10.1136/jech-2011-200047 PMID: 22315238

46. Hysing M, Harvey AG, Linton SJ, Askeland KG, Sivertsen B. Sleep and academic performance in later

adolescence: Results from a large population-based study. J Sleep Res. 2016; 25: 318–324. https://doi.

org/10.1111/jsr.12373 PMID: 26825591

47. Bøe T, Skogen JC, Sivertsen B, Hysing M, Petrie KJ, Dearing E, et al. Economic volatility in childhood

and subsequent adolescent mental health problems: A longitudinal population-based study of adoles-

cents. BMJ Open. 2017; 7: e017030. https://doi.org/10.1136/bmjopen-2017-017030 PMID: 28928191

48. Sivertsen B, Bøe T, Skogen JC, Petrie KJ, Hysing M. Moving into poverty during childhood is associated

with later sleep problems. Sleep Med. 2017; 37: 54–59. https://doi.org/10.1016/j.sleep.2017.06.005

PMID: 28899540

49. Hagenaars AJ, De Vos K, Asghar Zaidi M. Poverty statistics in the late 1980s: Research based on

micro-data. 1994.

50. Statistics Norway. Familier og husholdninger [Families and households]. In: 06239: Children 0–17

years, by number of parents in the family and the parents’ cohabitation (C) 2001–2019 [Internet]. [cited

25 Jan 2020]. Available: http://www.ssb.no/en/statbanken/statbank/table/06239/

51. Grätz M. When less conditioning provides better estimates: Overcontrol and collider bias in research on

intergenerational mobility. Stockholm University, Swedish Institute for Social Research; 2019. Report

No.: 2/2019. Available: https://EconPapers.repec.org/RePEc:hhs:sofiwp:2019_002

52. Guisan A, Edwards TC Jr, Hastie T. Generalized linear and generalized additive models in studies of

species distributions: setting the scene. Ecol Model. 2002; 157: 89–100.

53. R Core Team. R: A language and environment for statistical computing. R Foundation for Statistical

Computing, Vienna, Austria. Vienna, Austria: R Foundation for Statistical Computing; 2019. Available:

https://www.R-project.org/

54. Wickham H. ggplot2: Elegant graphics for data analysis. Springer-Verlag New York; 2016. Available:

http://ggplot2.org
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