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Abstract 

The overall aim of this study was to investigate the association between family structure in 

childhood and mental health problems in young adulthood. A prospective cohort study was 

conducted with 481,777 individuals with complete follow-up information, which was 

obtained from national registers in Sweden. Individuals who were living with only one 

biological parent at age 17 were compared with those who grew up with two parents with 

regard to retrieval of prescribed psychotropic drugs at age 35. The association was examined 

by Cox regression analyses with equal survival time for all individuals included in the 

analyses. The results demonstrated a higher risk for retrieval of psychotropic medicines 

among the individuals who grew up with only one parent, with hazard ratio of 1,21 (95%CI: 

1,19-1,23). The multivariate analyses showed that a part of the association was explained by 

familial and individual factors, namely parents’ country of origin, area of residence, parents’ 

and the individual’s educational attainment, receipt of social benefits and parents’ history of 

psychiatric disorder. The results indicated that the increased risk of mental health problems 

among individuals who grew up with only one parent might be accounted for by various 

psychological, social and economic factors associated to parental separation. 
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1. Introduction 

Since the late 1960s, the rate of divorce and separation has dramatically increased in many 

western countries (Amato, 2014). In Sweden, nearly 50,000 children experience parental 

divorce or separation every year (Fransson, Bergström, & Hjern, 2015). Because of the 

generous family policies and relatively small economic disparities, Sweden is recognized as a 

favorable place for single parents and their children (Jonsson & Gähler, 1997). Nevertheless, 

previous research undertaken in Sweden has suggested that individuals who grew up with 

only one of their biological parent are at a higher risk of mental health problems (Weitoft, 

Hjern, Haglund, & Rosén, 2003; Hansagi et al., 2000; Gähler & Palmtag, 2014). For example, 

a register-based study has shown an increased risk of hospitalization for severe psychiatric 

disorders among individuals who grew up with only one biological parent compared to those 

from two-parent families (Weitoft et al 2003). Many of the previous Swedish studies that 

investigated the long-term impact of childhood family structure have used the outcomes of 

either self-reported psychological distress or the most severe cases of psychiatric disorders. 

One reason for this might be a lack of objectively measured data that can comprehensively 

cover from mild to severe cases of mental health problems. 

 

In 2005, Sweden established a new national health care register called the National Register 

for Prescribed Drugs (NRPD). The register contains information on prescribed medicines that 

is retrieved from pharmacies (Wettermark et al., 2007). Since most of psychiatric treatments 

are provided in outpatient care in Sweden (Björkenstam et al., 2013), the information 

contained in this register is considered to capture broader aspects of mental health problems in 

Swedish population (Crump, Winkleby, Sundquist, & Sundquist, 2010). Therefore, the 

current study aims to investigate the impact of childhood family structure on mental health in 

adulthood in terms of retrieval of prescribed psychotropic drugs, using data from national 

registers in Sweden. 

 

The outline of this thesis is as follows: 

Chapter 1 presents the current trends in family structure and in mental health among young 

adults in Sweden. Previous findings regarding the relationship between childhood family 

structure and adulthood mental health outcomes are also introduced in Chapter 1, alongside 

the possible explanations and potential influencing factors suggested by earlier studies. The 

aim and research questions are described at the end of Chapter 1. The methodology and 
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results are presented in Chapter 2 and Chapter 3, respectively. The results are discussed in 

relation to previous findings in Chapter 4, followed by the methodological considerations and 

implications for policies and future studies. 

 
Changes in family structures in Sweden 

Over the past 50 years, the proportion of children in single-parent families has increased 

significantly in Sweden and many other developed countries (Amato, 2014; Weitoft, 2003). 

For example, during the period between 1966 and 1975, approximately 18% of all 16-years-

old children in Sweden were living with only one biological parent. This figure has increased 

since then; today, the rate is nearly 40% (Statistics Sweden, 2013). According to a report by 

Statistics Sweden (2013), the most common reason for single parenting is separation, 

including divorce. In fact, as of 2011, over 30% of children at age 16 to 17 had experienced 

separation of their parents (Figure 1.1). 

 

 
Figure1.1 Reason for living apart from parents during childhood: Proportion of children living 
at home aged 16 or 17. 1916-2011. (Statistics Sweden, 2013, p.16). 
Data source: Living conditions Survey (ULF, up to the period 1976-1985), Total population 
register (for year 2000 and 2011), Statistics Sweden. 
 
Previous demographic research has suggested various explanations for the sharp increase in 

divorce and separation rates in Sweden. For example, the reformation of divorce law in 1974, 

transformation in gender structure in labor market, and shifts in age at first marriage and first 

childbirth are often cited as major reasons (Simonsson & Sandström, 2011; Statistics Sweden, 

2013). Due to the large number of children with separated parents, childhood family structure 

and its long-term effect on offspring’s mental health and wellbeing have become important 

public health concerns. 
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Mental health among young adults  

According to a national public health report in 2006, it is estimated that approximately 20 to 

40% of all Swedish population have some type of mental health problems, from severe 

psychiatric disorders to milder psychological distress such as anxiety or sleeping problems 

(Stefansson, 2006). Particularly among young adults, the proportion of individuals with 

perceived mental health problems has become larger over the past few decades (Danielsson & 

Berlin, 2012; Lager, Berlin, Heimerson, & Danielsson, 2012). Statistics have also shown that 

an increasing number of young adults are receiving treatment with psychotropic medications 

(Figure 1.2). 

 

 
Figure 1.2. Number of retrieved psychotropic drugs in men and women ages 20 to 34 (The 
National Board of Health and Welfare, 2016a) 
 

According to the figure, the increase is especially prominent for the use of antidepressants. In 

fact, the antidepressants are the most commonly prescribed type of medication among all sorts 

of pharmaceuticals in Sweden (The National Board of Health and Welfare, 2016b). 

  

Growing up with one biological parent: its impact on offspring’s mental health  

The relationship between childhood family structure and offspring’s mental health has been 

investigated by a large number of studies. Many of these studies have generally supported the 

idea that childhood parental separation has detrimental impacts on children’s mental health 

and wellbeing, at least in the short-term (e.g. Gähler & Palmtag, 2014). 
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However, regarding the long-term effects of childhood family structure, previous studies have 

not always been consistent. Some studies have suggested that the negative impact of 

childhood parental separation may persist even until adulthood (e.g. Barrett & Turner, 2005; 

Gilman, Kawachi, Fitzmaurice, & Buka, 2003; McLeod, 1991). For instance, a Swedish 

register-based study by Weitoft et al. (2003) demonstrated that not only children in single-

parent households but also young adults who grew up with only one biological parent are at 

higher risks of hospitalization due to psychiatric disorder in comparison with those from two-

parent families. On the other hand, other studies have indicated that the impact of childhood 

parental separation is rather temporary. For example, a study by Gähler (1998) showed no 

significant difference between young adults who experienced parental divorce in childhood 

and those who grew up with both biological parents, with regard to self-perceived mental 

health problems. 

 

Although findings are inconsistent across studies, previous researchers have attempted to 

explain the possible mechanisms behind the impacts of parental separation on offspring’s 

mental health both from the short-term and long-term perspectives. The explanations 

suggested by earlier research can be roughly divided into two perspectives: the direct and 

indirect impacts of parental separation. 

 

Direct impact of family dissolution: the crisis theory 

Earlier research in child psychiatry tended to focus on the direct impact of parental separation 

(Weitoft et al., 2003). This is because a strong emphasis was laid on an attachment 

perspective (Rutter, 1995). The attachment perspective stresses the importance of continuous 

and close relationship with parents in early childhood, since it may affect children’s social and 

emotional development (Fransson et al., 2015; Rutter, 1995). From the attachment 

perspective, loss or reduction of involvement with one parent is considered to induce 

psychological problems in children (Rutter, 1995). 

 

In addition to the attachment perspective, the direct impact of parental separation has been 

discussed also by so-called the crisis theory (Amato, 2000). This theory suggests that 

emotional distress from the process of separation may negatively affect offspring’s health, 

psychological wellbeing and even their academic achievement (Amato, 2000; Havermans, 

Botterman, & Matthijs, 2014; Weitoft, 2003). In the crisis theory, it is also considered that 

most children would adjust themselves to the new circumstances after certain periods of time 
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after the separation of parents (Amato, 2000). Thus, from the crisis perspective, the direct 

impact of separation is assumed to be more or less temporary (Gähler, 1998). 

 

Indirect influence of parental separation: causation perspectives 

While the theories on psychological processes give explanations on direct (and relatively 

short-term) impacts of parental separation, previous research has focused more on social 

aspects in order to reveal the long-term mechanisms (McLeod, 1991; Rutter, 1995; Weitoft, 

2003). One of such explanations is so-called the divorce-causation theory (Amato, 2014). 

This theory suggests that impact of parental separation is attributable to stress from the 

consequences of separation (Weitoft, 2003). While the crisis theory focuses on children’s 

emotional reaction to parental separation, the divorce-causation theory emphasizes the 

impacts from changes in living circumstances after the separation. This includes not only 

post-separation economic hardship but also other social factors associated to parental 

separation, such as lesser social support and lower quality of family relationship (Amato, 

2000; Barrett & Turner, 2005; Molarius et al., 2009).  

 

In short, studies have suggested that parental separation may affect both psychological and 

social aspects of children’s life. Thus, it is presumed that the mechanisms behind the impact 

of childhood family structure may include both direct and indirect impacts of parental 

separation (McLeod, 1991; Weitoft, 2003). 

 

The role of familial and individual background 

Moreover, for a better understanding of potential underlying mechanisms, it is also necessary 

to know the role of contextual factors. For example, recent Swedish studies have reported that 

there is a modest association between the risk of separation and the parents’ ethnic 

background. According to Andersson, Obućina, and Scott (2015), parents with immigrant 

background have slightly higher risk of separation. The possible reasons cited in the study 

includes downward social mobility among male migrants and upward social mobility among 

female migrants, on top of stress from living in a new, unfamiliar country. Obućina (2015) 

has also demonstrated lower enthusiasm for social integration among male migrants in 

Sweden. 

 

In Swedish context, a person’s ethnic background may also be related to utilization of 

psychotropic drugs. For instance, a study by Van Leeuwen, Nilsson, and Merlo (2012) 
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showed an association between mother’s country of origin and offspring’s psychotropic drug 

use. The study reported relatively higher risks of utilization of psychotropic drugs among 

adolescents with two Swedish parents, compared to offspring of immigrants in Sweden. The 

authors discussed that the difference in the risks might be accounted for by difference in 

healthcare-seeking behavior between these two groups. 

 

Moreover, previous demographic research has suggested that the family’s demographic 

background is also correlated with the risk of separation. For example, Statistics Sweden 

(2013) has reported particularly higher rates of separation and divorce in three large city areas 

in Sweden: Stockholm, Malmö and Göteborg. According to Simonsson and Sandström 

(2011), the high rates of separation in urban areas are attributable to the lower level of social 

integration and social control in these areas, which may lead to lower social barriers to 

divorce and separation. 

 

Childhood socioeconomic status 

Previously, a large number of studies have shown strong associations between low family 

socioeconomic status (SES) and the risk of parental separation (e.g., Voydanoff, 1990; Amato 

2014). A family’s SES is often indexed by the parents’ income level, occupational class, and 

level of educational attainment (Barret&Turner, 2005). In Swedish context, statistics have 

shown a higher prevalence of divorce and separation among parents with lower levels of 

educational attainment (Statistics Sweden, 2013). These findings have supported the idea of 

socioeconomic selection into parental separation, which suggests that economic distress may 

negatively affect parents’ relationships with each other (Gähler & Palmtag, 2014; Jonsson & 

Gähler, 1997). 

 

On the other hand, as the divorce-causation theory suggests, low SES could also be a 

consequence of separation (Amato, 2014). In fact, empirical findings have indicated post-

separation downward mobility among divorced/separated families (e.g. Jonsson & Gähler, 

1997). For example, families often experience lower standard of living and greater economic 

deprivation after separation (Amato, 2014). Such post-separation downward mobility is 

particularly prominent among single-parent households headed by mothers, since fathers have 

generally higher SES compared to mothers (Amato, 2000; Jonsson & Gähler, 1997). Thus, 

low family SES is considered as both a predicor and a consequence of parental separation 

(Amato, 2014; Voydanoff, 1990). 
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Moreover, as the social-causation theory suggests, lower SES might develop poorer health 

outcomes, including psychological wellbeing (McDonough & Amick, 2001; Wicks, Hjern, 

Gunnell, Lewis, & Dalman, 2005). Low childhood SES is therefore recognized as a risk factor 

for mental health problems in later life (e.g. Gilman, Kawachi, Fitzmaurice, & Buka, 2002; 

Johnson, Cohen, Dohrenwend, Link, & Brook, 1999; McLaughlin et al., 2011). 

 

Mental health problems in parents 

Previous Adverse Childhood Experience (ACE) studies have suggested that the combination 

of adverse childhood experiences, such as parental separation and psychological problems in 

parents, may entail even greater risks of psychological problems in later life (Björkenstam et 

al., 2013). From a life course perspective, these adverse childhood experiences might be 

considered to have both independent and cumulative impacts on the person’s mental health 

and wellbeing (Kuh, Ben-Shlomo, Lynch, Hallqvist, & Power, 2003). 

 

The relationships among parents’ mental health problems, the risk of separation and the 

potential risk of offspring’s mental health problems have also been interpreted from a 

selection perspective. In this perspective, it is presumed that individuals with psychological 

vulnerability or those who have mental health problems may have greater tendency to end 

their marriage in separation (Amato, 2005). From the selection perspective, it is also 

suggested that the psychological vulnerability of parents can be inherited by their children 

(Amato, 2005, 2014; Gähler & Palmtag, 2014; Weitoft, 2003). In fact, studies have suggested 

genetic heritability of psychological traits among divorced parents and their offspring (e.g. 

Lansford, 2001). 

 

Offspring’s own educational attainment 

From a life-course perspective, it is assumed that childhood parental separation may start a 

chain of events and circumstances that might cause offspring’s mental health problems in later 

life (Cherlin, Chase-Lansdale, & McRae, 1998; Kuh et al., 2003; Lundberg, 1993). One of 

such circumstances that can possibly be affected by childhood family structure is offspring’s 

own educational achievement. Several previous studies have reported relatively poor 

educational attainment among individuals from dissolved families (Björklund & Sundström, 

2006; Jonsson & Gähler, 1997). According to Jonsson and Gähler (1997), one of the reasons 

behind the association of parental separation and offspring’s lower educational attainment is a 
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loss of educational resources provided by the parents, such as support for homework or 

educational guidance. 

 

Educational attainment is often used as a indicator of SES in young adulthood (Gilman et al., 

2002). As well as childhood SES, the individual’s own educational attainment is also a well-

known predictor for mental health problems in adulthood (Johnson et al., 1999). However, in 

spite of its close relationship to childhood family structure and to mental health problems in 

adulthood, relatively few studies have investigated a mediating role of offspring’s own 

educational attainment. Thus, the size of mediating effect of has remained inconclusive. 

 

Difference by sex 

According to previous systematic reviews and meta-analyses, studies are inconsistent with 

regard to differences between men and women in the association of childhood family 

structure and mental health in adulthood (Amato, 2005; Di Manno, Macdonald, & Knight, 

2015). While some studies reported significantly higher risk of psychological problems in 

female offspring (Ängarne-Lindberg & Wadsby, 2009; Oldehinkel, Ormel, Veenstra, De 

Winter, & Verhulst, 2008), other studies have reported increased risks in male offspring from 

single-parent households (e.g. Björkenstam et al., 2013; Weitoft et al., 2003).  

 

To sum up, evidence from previous research has indicated that the long-term impacts of 

childhood family structure might be accounted for by the direct impact (i.e. emotional distress 

due to separation) and the indirect impact of parental separation (i.e. changes in living 

circumstances after separation). Moreover, the possible association between childhood family 

structure and mental health problems in adulthood may also be influenced by various familial 

and individual factors, such as the family’s ethnic background, residential area, childhood 

SES, mental health problems in parents, individual’s own educational attainment and sex of 

the individual. 

 

Aim and research questions 

The aim of this study is to investigate the relationship between childhood family structure and 

mental health problems in young adulthood, using data from Swedish national registers. 

Specifically, childhood family structure refers to whether the person was living with both 

biological parents or living with only one parent when he or she was age 17. Mental health 

problems are indexed by retrieval of prescribed psychotropic drugs at age 35. 
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The research questions of this study are as follows: 

1. Is there an association between living with only one biological parent during childhood and 

psychotropic drug use in young adulthood? 

2. To what extent is the association explained by familial and individual background, such as 

parents’ country of origin, area of residence in childhood, the level of educational attainment 

of parents, receipt of social benefits and history of mental health problems during childhood? 

3. Does the individual’s own educational attainment play a mediating role? 

4. Are there any sex differences in the association? 

 
2. Methods 

A register-based prospective cohort study was conducted to investigate the relationship 

between family structure at age 17 and psychotropic drug use at age 35. 

 

Data sources 

The data used in this study was obtained from several national registers that comprehensively 

cover the entire population in Sweden (Table 2.1). The individual-level data contained in the 

wide variety of registers are linked to each other by Personal Identification Number (PIN) that 

is assigned to every resident in Sweden. Information of individuals from the same birth family 

can also be linked through the Multi-Generational Register. These data were collected 

primarily for administration (i.e. not research) purposes. 

 

Subjects 

The study population consisted of all individuals born in Sweden between 1973 and 1978, 

who were living in the country at age 17 with at least one biological parent. Individuals who 

were adopted or ever entered into societal care were excluded from the analyses.  

 

Individuals who experienced parental death before age 17 (n=15,795) were included only in 

the additional analyses because earlier research has suggested that parental separation and 

parental death might have different long-term effects on offspring’s mental health (Mäkikyrö 

et al., 1998; McLeod, 1991). Thus, the main analyses included a total of 481,777 individuals. 

These individuals were followed with regard to family structure at age 17 and retrieval of 

prescribed psychotropic medicine at age 35. 
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Table 2.1 The national registers used in this study. 

Name of register Year  Variables 

Multi-Generation Register - • Linkage between the individuals and 
their biological parents 

Total Population Register - • Parents’ country of origin 

The Medical Birth Register 1973-1978 • Year of birth 
• Sex 

Population and Housing 
Census 1980 • Family structure in 1980 

Hospital Discharge Register 1990-1995 • Parents’ inpatient history of 
psychiatric disorder during childhood 

Longitudinal Integration 
Database for Health 
Insurance and Labor Market 
Studies (LISA) 

1991-
1996, 
2012 

• Family structure at age 17 
• Area of residence at age 17 
• Educational attainment of parents 
• Receipt of social benefits 
• Educational attainment of the 

individuals in 2012 

Swedish National Register for 
Prescribed Drugs (NRPD) 2008-2014 • At least one retrieval of psychotropic 

medicines at pharmacies 

The Cause of Death Register - • Parental death before age 17 

*The Medical Birth Register, Hospital Discharge Register and the National Register for Prescribed 
Drugs (NRPD), the Cause of Death Register are administrated by the National Board of Health and 
Welfare. Multi-Generation Register, Population and Housing Census, Total Population Register, and 
Longitudinal Integration Database for Health Insurance and Labor Market Studies (LISA), are held by 
Statistics Sweden. 
 

Variables 

Exposure variable 

Childhood family structure was measured dichotomously according to the registered address 

of the individuals and their biological parents. Individuals who were registered at the same 

address with both biological parents at age 17 were classified in the reference group (coded as 

0). On the other hand, those who were sharing the same address with only one biological 

parent were defined as having grown up with one biological parent (coded as 1). Information 

was obtained from Longitudinal Integration Database for Health Insurance and Labor Market 

Studies (LISA) between 1991 and 1996, in accordance with the person’s birth year. 

 

To investigate the potential differences by the reason parental loss (i.e. death or separation), 

information on childhood parental death was also included as an exposure variable in the 

additional analysis. Parental death was defined as death of one biological parent before age 17 



11 
 

and the data was extracted from the Cause of Death Register. In the same additional analysis, 

information on family structure in early childhood was also included in order to examine the 

potential differences by the timing of parental loss. Information was obtained from the 

Population and Housing Census in 1980. 

 

Outcome 

Utilization of psychotropic drugs in young adulthood was defined by retrieval of prescribed 

psychotropic drugs at age 35. Psychotropic drug is a generic term for medicines that work on 

the parts of the brain that regulate mental function such as emotion, perception and arousal. 

These drugs were categorized into three groups: neuroleptics (N05A), anxiolytics and 

sedatives (N05B/N05C), and antidepressants (N06A), in accordance with the Anatomical 

Therapeutic Chemical (ATC) Classification System (Table 2.2). 

 
Table 2.2 Category of psychotropic medicines  

ATC category Name 
N05A Neuroleptics  
N05B/N05C Anxiolytics/ Sedatives 
N06A Antidepressants 
- Unspecified (any type of psychotropic drug) 

 

The outcome variables were measured in a similar manner as previous Swedish studies that 

used the outcomes of psychotropic drug use (Björkenstam et al., 2013; Crump et al., 2010; 

Van Leeuwen et al., 2012). Individuals who retrieved at least one prescribed psychotropic 

drug during the 12 months of the year when they turned age 35 were coded as 1, according to 

the type of the drug that he or she retrieved. Based on the information on each type of 

psychotropic drugs, a variable for unspecified type of psychotropic drugs was also created and 

measured also dichotomously. This variable indicates retrieval of at least one of any type of 

psychotropic drugs at age 35. The data for the outcome variables was obtained from Swedish 

National Register for Prescribed Drugs (NRPD) between 2008 and 2013, corresponding to the 

person’s birth year. 

 

Explanatory variables 

Information on parents’ country of origin was obtained from LISA and the data was 

categorized into four groups: Sweden, Mix, Other European and the Rest of the world. The 
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category “Mix” refers that one of the biological parents was born in Sweden and the other 

parent was from another country.  

 

Area of residence in childhood refers to the domicile where the individual was living at the 

age of 17. The areas were categorized as city, town or rural. Data was obtained from LISA 

database. 

 

Information on Educational attainment of parents was also extracted from LISA. The level of 

educational attainment was defined by the highest education attained by either parent. The 

variable was classified as a) University education, b) Upper secondary education and c) 

Primary education or less. Since the preliminary analyses showed similar population 

characteristics between individuals who are missing the information on educational 

attainment of their parents and those who were living with parents with primary education, 

these two groups were merged into one category named “primary education or less”.  

 

Receipt of social benefits indicates whether either of the parents was receiving social benefits 

(Socialbidrag) when the person was 17 years old. The variable was therefore coded 

dichotomously. The variable was therefore measured dichotomously based on information 

obtained from LISA database. 

 

History of psychiatric disorders in parents refers to parents’ history of at least one hospital 

admission due to a) alcohol-related disorder, b) illicit drug use and c) other psychiatric 

disorder. Data was obtained from the Hospital Discharge Register and each type of disorder 

coded dichotomously for each type of disorder. Mother and father’s history of psychiatric 

disorder was separately. Data on both parents were included in the analysis regardless the 

individuals’ childhood family structure (i.e. regardless of which parent the person was living 

with). 

 

Data on the individual’s own educational attainment was retrieved from LISA in 2012 (when 

the studied individuals were between 29 and 34 years old.) The data was classified in the 

same manner as the level of educational attainment of parents, namely, a) University 

education, b) Upper secondary education and c) Primary education or less. 
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Statistical analyses 

All analyses of the current study were run in IBM SPSS version 22. Prior to the main 

analyses, descriptive statistics were carried out to study the general characteristics of the study 

population, the frequency of retrieval of psychotropic drugs, and the proportion of retrieval of 

unspecified psychotropic drugs by sex and other population characteristics. 

 

As shown in the report by the National Board of Health and Welfare (2016b), antidepressants 

are one of the most commonly used medicines in Sweden. Since logistic regression might 

overestimate the odds ratios for outcomes with high prevalence (Zhang & Yu, 1998), this 

study used Cox regression analyses with equal survival time for all individuals included in the 

analyses (Barros & Hirakata, 2003; Skov, Deddens, Petersen, & Endahl, 1998). Hazard ratios 

(HR) and 95% confidence intervals (95%CI) were calculated to assess the difference in risks 

of psychotropic drug retrieval between individuals who grew up with only one parent and 

those who grew up with both parents. The analyses were performed with the outcome of 

unspecified psychotropic drugs, as well as separately with each type of psychotropic drugs 

(i.e. neuroleptics, anxiolytics/sedatives, and antidepressants). 

 

In the Cox regression analyses, five different models were tested in addition to the bivariate 

model. The bivariate model tested independent association between the exposure and the 

outcome, along with the associations between each covariate and the outcome. Model 1 

adjusted for familial and individual background factors (birth year, sex, parents’ country of 

origin, area of residence in childhood). In Model 2, educational attainment of parents was 

included in addition to the covariates adjusted in Model 1. Model 3 further included receipt of 

social benefits into the adjustment. In Model 4, was added history of psychiatric disorder in 

parents on top of all the covariates controlled for in Model 3. Finally, Model 5 (the full 

model) included for the individual’s own educational attainment along with all other 

covariates. 

 

In order to examine the difference between men and women with regard to the association 

between childhood family structure and retrieval of a psychotropic drug in adulthood, a sex-

stratified analysis and an interaction analysis were carried out with the outcome of unspecified 

psychotropic drugs. 
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Moreover, an additional analysis was performed in order to investigate potential differences 

by the reason and by the timing of parental loss (due to separation or death of parent). In this 

analysis, individuals born from 1973 to 1978 who experienced parental death before age 17 

(n=15,795) were also included. Hence, a total of 497,572 individuals are included in this 

analysis. They were categorized into the following subgroups according to information on 

their family structure in 1980 and at age 17, and death of one biological parent before age 17. 

 

1) Reference group: 

Individuals who were living with both parents at age 17 (n=353,429: the same reference 

group as the main analyses) 

2) Parental separation in early childhood: 

Individuals who were living with only one parent both in 1980 and at the age of 17, with no 

experience of parental death (n=49,518) 

3) Parental separation in middle-childhood or adolescence: 

Individuals who were living with both parents in 1980, but living with only one parent at age 

17, with no experience of parental death (n=78,830) 

4) Parental death in early childhood: 

Individuals who were living with one parent both in 1980 and at the age of 17, due to death of 

the other biological parent (n=5,081) 

5) Parental death in middle-childhood or adolescence: 

Individuals who were living with both parents in 1980, but living with only one parent at age 

17, due to death of the other biological parent (n=10,714) 

 

In the same manner as the main analyses, Cox regression analyses with equal survival time 

were performed with the outcome of unspecified psychotropic drug retrieval at age 35. 

 

Ethical considerations 

All data was de-identified by replacing PINs to random linkage numbers before it was 

provided from the authorities (i.e. Statistics Sweden and the National Board of Health and 

Welfare). Nonetheless, the dataset contained individual-level sensitive information. Thus, the 

data was safely stored at CHESS (Centre for Health Equity Studies, Stockholm) and all 

analyses were performed on site. 
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3. Results 

Population characteristics 

Table 3.1 summarizes the general characteristics of the study population. Approximately 

73,3% of the total study population (n=353,429) was registered at the same address with both 

biological parents. On the other hand, 26,6% of the total study population (n=128,328) was 

registered with only one biological parent when they were 17 years old. Within this group, 

more than 80% of individuals were registered at the same address with their mother. The 

proportion of men is slightly larger in both groups of different family structures.  

 

Family background in terms of parents’ country of origin and area of residence in childhood 

was more or less similar between the two groups. In both groups, the majority of the 

individuals were born to two Swedish parents, although having parents with mixed 

background is somewhat more common among those from families with one biological parent 

(11,5%) than among those in the reference group (7,3%). The proportion of individuals who 

were living in city areas is moderately larger among those who grew up with only one 

biological parent (30,6%), compared the reference group (24,5%). On the other hand, a 

modestly larger proportion of individuals were living in rural areas in the reference group 

(37,3%) compared to those who grew up with one parent (33,0%).  

 

The results showed generally higher childhood SES among individuals from two-parent 

households. For example, the proportion of having parents with university-level education is 

higher in the reference group (37,3%) than among the individuals grown up with only one 

biological parent (33,0%). The frequency of receipt of social benefits was significantly higher 

among those from families with only one biological parent (20,3%) compared to the reference 

group (3,0%). 

 

In both groups, the prevalence of parents’ severe mental health problems is very low. 

However, small differences are observed with regard to father’s alcohol abuse and other 

psychiatric disorder in both parents. Father’s alcohol abuse is slightly more prevalent among 

individuals who grew up with one biological parent (4,8%) while it is barely observed in the 

reference group (0,5%). 4,7% of mothers and 4,3% of fathers of those who grew up with one 

parent had an history of hospitalization due to psychiatric disorder other than substance abuse. 
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On the other hand, the proportions are 1,5% for mothers and 1,0% for fathers who were living 

in two-parent families. 

It has also shown that more than half of individuals who grew up with both parents have 

university education (52,4%) while the proportion is smaller among those from families with 

one biological parent (40,1%). Having low educational attainment (primary education or less) 

is considerably more frequent among individuals who grew up with only one biological parent 

(9,7%). The proportion of low educational attainment is much smaller in the reference group 

(4,8%). 

 

Table 3.1 Distribution of study variables by family structure at age 17 (n=481,777). 
 Lived with both 

parents 
(n=353,429) 

Lived with one 
parent 

(n=128,348) 
 n % n % 

Sex     
   Men 184,541 52.2 66,334 51.7 
   Women 168,888 47.8 62,014 48.3 

Parents’ country of origin     
   Sweden 313,671 88.8 107,625 83.9 
   Mix  25,838 7.3 14,781 11.5 
   Other European countries 10,859 3.1 4,826 3.8 
   Rest of the world 3,061 0.9 1,116 0.9 

Area of residence at age 17     
   Rural  82,107 23.2 24,836 19.4 
   Town  184,626 52.2 64,201 50.0 
   City  86,696 24.5 39,311 30.6 

Educational attainment of parents     
  Primary education or less 49,091 13.9 16,630 13.0 
  Upper secondary education 172,396 48.8 69,423 54.1 
  University education 131,942 37.3 42,295 33.0 

Receipt of social benefits 10,449 3.0 26,035 20.3 
History of psychiatric disorder in parents   
  Mother     
    Alcohol abuse 493 0.1 1,259 1.0 
    Drug abuse 158 0.04 369 0.3 
    Other psychiatric disorder 5,468 1.5 6,093 4.7 
  Father     
    Alcohol abuse 1,724 0.5 6,181 4.8 
    Drug abuse 172 0.05 1,014 0.8 
    Other psychiatric disorder 3,548 1.0 5,522 4.3 

The individual’s educational attainment     
  Primary education or less 16,959 4.8 12,476 9.7 
  Upper secondary education 151,330 42.8 64,403 50.2 
  University education 185,140 52.4 51,469 40.1 

Percentage: within each group 
History of psychiatric disorder in parents was measured dichotomously based on hospital 
admission record of parents 
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Table 3.2 displays the frequencies of retrieval of psychotropic drugs in the studied population. 

The majority of both men and women had no retrieval of psychotropic drugs at age 35. 

However, 14,2% of women and 8,7% of men retrieved at least one unspecified type of 

psychotropic drugs during the year. While the rate of retrieval of neuroleptics is very low 

(1,0% for both men and women), antidepressants were retrieved by more than 10% of women. 
 
Table 3.2 Frequency of retrieval of psychotropic drugs at age 35 (n=481,777).  

 Men  
(n=250,875) 

Women  
(n= 230,902) 

 n % n % 
No retrieval of psychotropic drugs  229,017 91.3 198,060 85.8 
Retrieval of at least one psychotropic drug     

Neuroleptics (N05A*) 2,619 1.0 2,416 1.0 
Anxiolytics/Sedatives (N05B and N05C*) 12,533 5.0 17,672 7.7 
Antidepressants (N06A*) 14,697 5.9 24,480 10.6 
Unspecified (any type) 21,858 8.7 32,842 14.2 

* ATC code 
 

The variable of retrieval of unspecified type of psychotropic drugs is consisted of neuroleptics 

(1,8%), anxiolytics/sedatives (24,7%), antidepressants (41,4%) and retrieval of more than two 

types of psychotropic drugs (32,0%).  

 

Table 3.3 presents the distribution of the subjects who retrieved at least one unspecified type 

of psychotropic drug. Overall, the prevalence of psychotropic drug retrieval is larger in 

women compared to men. For example, 12,7% of female subjects born in 1973 used at least 

one psychotropic drug at age 35, whereas the prevalence is 7,8 % in men born in the same 

year. The difference in prevalence is also observed by the subject’s birth year. The result also 

shows that utilization of psychotropic drugs is slightly more prevalent among the subjects 

born in later years. 

 

The result demonstrated small differences by individual’s family background as well. 

Retrieval of prescribed psychotropic medicine is slightly more common among those who 

were born to parents with foreign background, both in men and women. The prevalence is 

also slightly higher among the subjects who were living in city area during childhood. The 

prevalence of psychotropic drug retrieval is also modestly higher among individuals who have 

parents with low education. It has also been shown that 13,3% of men and 20,6% of women 
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whose parent was receiving social benefits during childhood used at least one psychotropic 

medicine during the year when they were 35 years old. 

Table 3.3 Proportion of unspecified psychotropic drug use by sex and other population 
characteristics (n=481,777)  
 Men  

(n=250,875) 
Women  

(n= 230,902) 
 n % n % 
Year of birth     

1973 3,483 7.8 5,192 12.7 
1974 3,613 8.0 5,517 13.3 
1975 3,593 8.4 5,511 14.0 
1976 3,595 8.9 5,323 14.3 
1977 3,830 9.6 5,479 15.0 
1978 3,744 9.8 5,820 16.5 

Parents’ country of origin     
   Sweden 18,499 8.4 28,157 13.9 
   Mix  2,209 10.4 3,225 16.7 
   Other European countries 924 11.1 1,137 15.5 
   Rest of the world 226 10.5 323 16.0 
Area of residence at age 17     
   Rural  4,465 8.0 6,846 13.5 
   Town  10,982 8.5 16,755 14.0 
   City  6,411 9.8 9,241 15.2 
Educational attainment of parents     
  University education 7,929 8.7 11,508 13.8 
  Upper secondary education 10,792 8.6 16,619 14.3 
  Primary education or less 3,137 9.2 4,715 15.0 
Receipt of social benefits (either parents) 2,532 13.3 3,584 20.6 
History of psychiatric disorder in parents     
  Mother     
    Alcohol abuse 154 16.5 167 20.5 
    Drug abuse 52 17.9 59 25.0 
    Other psychiatric disorder 837 14.2 1,204 21.2 
  Father     
    Alcohol abuse 546 13.9 832 20.9 
    Drug abuse 95 16.0 144 24.2 
    Other psychiatric disorder 651 14.2 967 21.5 
The individual's educational attainment     
  Primary education or less 3,331 17.1 2,918 29.2 
  Upper secondary education 10,808 8.5 13,995 15.8 
  University education 7,719 7.4 15,929 12.1 
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Moreover, the overall use of psychotropic drugs (i.e. retrieval of unspecified type of 

psychotropic drugs) is considerably prevalent among those who have parents with history of 

psychiatric disorder. For example, approximately 13,9 % of men and 20,9% of women who 

have father with history of alcohol abuse are registered as having retrieved a psychotropic 

drug. Although the proportion of individuals whose parents have history of severe mental 

health problems is quite low in the study population (Table 3.1), the result indicated higher 

prevalence in retrieval of psychotropic drugs among those subjects. 

 

The results also showed educational gradients with regard to psychotropic drug use. Nearly 

30% of women with low educational attainment used an unspecified type of psychotropic 

drug at age 35, whereas the rate is 12,1% among women with university level education. 

Similarly, the prevalence is 17,1% among men with low educational attainment and 7,4% 

among men with university education. 

 
Bivariate analyses 

Table 3.4 presents the results from Cox regression analysis of the relationship between family 

structure at age 17 and retrieval of an unspecified type of psychotropic drug at age 35. The 

results show a significant bivariate association between living with only one parent and 

overall use of psychotropic drugs in adulthood (HR=1,39 95%CI: 1,37-1,42). Which indicates 

that childhood parental separation is directly associated with prescribed psychotropic drug 

retrieval in adulthood, to a moderate extent. 

 

Having parents with foreign background (Mix, other European, or from the rest of the world) 

is also modestly associated with overall utilization of psychotropic drugs, which indicates 

offspring of immigrants more likely retrieve psychotropic medicines compared to individuals 

with two Swedish parents. Further, it has also shown that individuals who were living in a city 

area during childhood have slightly increased risk of psychotropic drug retrieval compared to 

those who were living in a rural area (HR=1,17 95%CI: 1,15-1,20). However, the result 

indicates no large difference between those who were living in rural area and those who were 

living in town area. 
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Table 3.4 Hazard ratios (HRs) for retrieval of unspecified psychotropic drugs in young adults who grew up with only one biological parent (n=481,777). 

 
Bivariate 

HR (95%CI) 
Model 1 

HR (95%CI) 
Model 2 

HR (95%CI) 
Model 3 

HR (95%CI) 
Model 4 

HR (95%CI) 
Model 5 

HR (95%CI) 
Living with one parent at age 17 1.39(1.37-1.42) 1.37(1.34-1.39) 1.37(1.34-1.39) 1.30(1.27-1.32) 1.26(1.24-1.29) 1.21(1.19-1.23) 
Birth year 1.05(1.05-1.06) 1.05(1.04-1.05) 1.05(1.04-1.06) 1.05(1.04-1.05) 1.05(1.04-1.05) 1.05(1.04-1.05) 
Sex       
   Men 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 
   Women 1.63(1.60-1.66) 1.63(1.60-1.66) 1.63(1.60-1.66) 1.63(1.60-1.66) 1.63(1.60-1.66) 1.73(1.70-1.76) 
Parents’ country of origin       
   Sweden 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 
   Mix  1.19(1.14-1.24) 1.15(1.10-1.20) 1.13(1.08-1.18) 1.12(1.07-1.17) 1.11(1.06-1.16) 1.09(1.04-1.14) 
   Other European countries 1.21(1.17-1.24) 1.15(1.12-1.18) 1.15(1.12-1.18) 1.14(1.11-1.17) 1.13(1.10-1.17) 1.13(1.10-1.16) 
   Rest of the world 1.19(1.09-1.29) 1.10(1.01-1.20) 1.08(1.00-1.18) 1.05(0.96-1.14) 1.05(0.96-1.14) 1.02(0.94-1.11) 
Area of residence at age 17       
   Rural  1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 
   Town  1.05(1.03-1.08) 1.04(1.02-1.06) 1.04(1.02-1.07) 1.04(1.02-1.07) 1.04(1.02-1.07) 1.05(1.03-1.08) 
   City  1.17(1.15-1.20) 1.12(1.10-1.15) 1.13(1.10-1.16) 1.13(1.11-1.16) 1.13(1.11-1.16) 1.12(1.10-1.15) 
Educational attainment of parents       
   University education 1 (ref.)   1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 
   Upper secondary education 1.02(1.00-1.03)  1.01(0.99-1.03) 1.00(0.98-1.02) 1.00(0.98-1.01) 0.91(0.89-0.93) 
   Primary education or less 1.07(1.04-1.10)  1.09(1.06-1.12) 1.06(1.03-1.09) 1.06(1.03-1.09) 0.91(0.89-0.94) 
Receipt of social benefits 1.54(1.50-1.58)   1.32(1.28-1.36) 1.28(1.24-1.32) 1.19(1.15-1.22) 
History of psychiatric disorder in parents      
   Mother       

Alcohol abuse 1.62(1.45-1.80)     1.11(0.99-1.25) 1.09(0.97-1.22) 
Drug abuse 1.62(1.45-1.80)    1.21(1.00-1.47) 1.19(0.98-1.44) 
Other psychiatric disorder 1.58(1.51-1.65)    1.38(1.32-1.44) 1.37(1.30-1.43) 

   Father       
Alcohol abuse 1.55(1.47-1.63)    1.13(1.07-1.20) 1.11(1.05-1.17) 
Drug abuse 1.78(1.57-2.02)    1.09(0.95-1.24) 1.09(0.95-1.24) 
Other psychiatric disorder 1.59(1.51-1.67)     1.32(1.25-1.39) 1.31(1.24-1.38) 

The individual’s own educational attainment      
   University education 1 (ref.)      1 (ref.) 
   Upper secondary education 1.15(1.13-1.17)      1.25(1.22-1.27) 
   Primary education or less 2.12(2.07-2.18)     2.24(2.17-2.30) 
CI (Confidence Interval): 95%
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The results show no significant differences in risk of retrieval of prescribed psychotropic 

drugs by the level of educational attainment in parents. On the other hand, receipt of social 

benefits (Socialbidrag) is significantly associated with overall use of psychotropic drugs 

(HR=1,54 95%CI: 1,50-1,58). 

 

Overall, having parents with history of psychiatric disorders is significantly associated with 

psychiatric drug use. For example, the most prominent association is observed with father’s 

drug abuse (HR=1,78 95%CI: 1,57-2,02). Although these results are most likely attributed to 

the low prevalence of mental health problems in parents (as shown in Table 3.1.), the results 

imply that offspring of parents with severe psychiatric disorder have significantly higher risk 

of having mental health problems themselves. 

 

The results also show a strong bivariate association between the individual’s low educational 

attainment and retrieval of a psychotropic drug in adulthood (HR=2,12 95%CI: 2,07-2,18). In 

fact, the bivariate analyses demonstrate that the individual’s low educational attainment is the 

most significant predictor of overall psychotropic drug use at age 35. 

 

Multivariate analyses 

Outcome: unspecified psychotropic drugs 

As shown in Table 3.4, adjusting for birth year, sex, parents’ country of origin, and area of 

residence in childhood (Model 1) has resulted in a small decrease in HR for the association of 

living with one parent at age 17 and psychotropic drug retrieval at age 35. The HR decreases 

from 1,39 (95%CI: 1,37-1,42) to 1,37 (95%CI: 1,34-1,39). The results from Model 2 have 

indicated that educational attainment of parents has almost no influence on the association. 

On the other hand, adding the data on receipt of social benefits (Model 3) decreases the HR to 

1,30 (95%CI: 1,27-1,32). Further, the parents’ history of psychiatric disorder was included 

into the analysis in Model 4. The results show that mental health problem in parents may also 

explain some extent of the association. Adding the information of the individual’s own 

educational attainment (in Model 5) has also resulted in a modest decrease of the HR. 

Nevertheless, the association remained significant after the full adjustment (HR=1,21 95%CI: 

1.19-1.23). 

 

A similar magnitude of association was observed when performing the same analyses with 

larger cohorts (individuals born in Sweden from 1973 to 1982) with the latest information on 
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retrieved psychotropic drugs (in 2014). The current study did not investigate the data from the 

larger national cohorts as main study population, since the information on retrieval of 

psychotropic drugs at age 35 was only available for those who were born between 1973 and 

1978. 

 

Outcome: each type of psychotropic drugs 

The separated analyses with each type of psychotropic drugs (i.e. neuroleptics, 

anxiolytics/sedatives, and antidepressants) have also presented moderately higher risks among 

individuals who were living with only one biological parent at age 17 (Table A, B, and C in 

the appendix). After full adjustment, the HRs for retrieval of neuroleptics is 1,26 (95%CI: 

1,19-1.34), for retrieval of anxiolytics/sedatives is 1,29 (95%CI: 1,26-1,32), and 1,23 (95%CI: 

1,21-1,26) for retrieval of antidepressants. 

 

Difference between men and women 

As shown in Table 3.4, the bivariate analysis has indicated an elevated risk of psychotropic 

drug use in women compared to men (HR=1,63 95%CI: 1,60-1,66). However, the sex-

stratified analyses demonstrate that the association between childhood family structure and 

retrieval of a psychotropic drug in adulthood is more prominent in men (HR=1,29 95%CI: 

1,25-1,33 in the full model) than in women (HR=1,21 95%CI: 1,19-1,24 in the full model). 

The sex-stratified analyses also showed that the effects of potential confounding and 

mediating factors on the association are mostly similar between men and women. 

 

Moreover, the interaction analysis between family structure and sex also confirmed that 

growing up with only one biological parent is slightly less important in women to predict the 

risk of psychotropic drug retrieval in adulthood. The hazard ratio was 0,93 (95%CI: 0,90-

0,97) in the fully adjusted model. 

 

Difference by the reason and by the timing of parental loss  

The results of the additional analysis indicate significant bivariate association between 

parental death in early childhood (HR=1,52 95%CI: 1,42-1,63) and psychotropic drug 

retrieval in adulthood. It has also shown that individuals who experienced parental separation 

in early childhood is also at significantly higher risk of retrieval of prescribed psychotropic 

drugs compared to those who grew up with both biological parents (HR=1,46 95%CI: 1,42-

1,50). 
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After adjusting for all covariates, the hazard ratios have decreased. In the full model, the 

hazard ratio for parental separation in early childhood is HR=1,29 (95%CI: 1,26-1,33), for 

parental separation in later childhood is HR=1,21 (95%CI: 1,19-1,24), parental death in early 

childhood is HR=1,33 (95%CI: 1,24-1,43) and the hazard ratios for parental death in later 

childhood is HR=1,18 (95%CI: 1,12-1,25). 

 

4. Discussion  

The overall aim of the study was to examine the relationship between childhood family 

structure and adulthood mental health problems in terms of psychotropic drug use. The results 

showed approximately 21 % higher risk for retrieval of a prescribed psychotropic drug among 

individuals who grew up with only one biological parent, compared to those from two-parent 

families. A part of the association was explained by the familial and individual factors, such 

as the individual’s birth year, sex, the parents’ country of origin, area of residence in 

childhood, educational attainment of the parents, receipt of social benefits in childhood, the 

parents’ history of psychiatric disorder and the individual’s educational attainment. 

 

In previous literature reviews and meta-analyses, it has been reported that growing up with 

only one parent might entail modest-sized risks of mental health problems in adulthood 

(Amato, 2005; Mandelli, Petrelli, & Serretti, 2015). In line with these reports, this study 

demonstrated a moderate-sized bivariate association between childhood parental separation 

and retrieval of psychotropic drugs in adulthood. From the crisis perspective, the main reason 

behind the small- to moderate-sized association might be explained by diminished effect of 

separation per se, that is, the offspring’s emotional reaction to the event of parental separation 

or divorce. In the crisis perspective, it is also considered that the offspring would adjust 

themselves and gain back their pre-separation level of psychological function at some point 

before adulthood (Amato, 2000).  

 

Moreover, from the causation perspectives and the life course perspective, the association 

between childhood family structure and adulthood mental health problems might be 

attributable to influences from various other factors than the event of parental separation 

itself. In this study, however, only a part of the association was explained by family 

background (parents’ country of origin and residential area in childhood), socioeconomic 



24 
 

status (indexed by educational attainment of parents and receipt of social benefits), parents’ 

mental health problems and the individual’s own educational attainment. 

 

The role of familial and individual background 

Previous research has suggested that a part of the association between childhood parental 

separation and mental health problems in adulthood might be attributable to familial and 

individual background factors. For example, previous studies have often highlighted family’s 

SES because it is related to both the risk and consequence of parental separation (Amato, 

2014; Voydanoff, 1990). In contrast to the theories, the results of the current study have 

suggested that educational attainment of parents explains little of the association between 

childhood family structure and psychotropic drug use in adulthood. However, the results also 

demonstrated that a modest extent of the association is accounted for by parent’s receipt of 

social benefits. Given the persistent gap in financial security between single-parent 

households and two-parent households in Sweden (Försäklingskassan, 2014), receipt of social 

benefits might more precisely capture the economic disadvantage of households where 

children are living with only one of their biological parents. 

 

In addition, the results of this study also showed that a moderate extent of the association is 

explained by parents’ history of psychiatric disorders. In consideration of the divorce 

perspective and selection perspective, mental health problems in parents could be both a 

reason and results of parental separation, as well as the family’s SES. The interrelationship 

between low family SES (i.e. receipt of social benefits) and parental separation, and between 

parental mental health problems and parental separation might be one reason why these 

factors explained a part of the association. 

 

Moreover, according to Björkenstam and colleagues (2013), adverse childhood experiences 

(ACEs) occur often in clusters. Since the result of this study actually showed relatively higher 

prevalence of receipt of social benefits and parental mental health problems among those who 

grew up with only one biological parent, it is considered that there are particular group of 

individuals who are in very vulnerable positions with regard to psychotropic drug use in 

adulthood. Additionally, genetic heritability of psychological vulnerability might also be a 

reason of relatively stronger bivariate associations between parental mental health problems 

and the offspring’s psychotropic drug use. 
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The results also showed that a small part of the association is explained by the individual’s 

educational attainment. Since there are few studies presented the size of mediating effects of 

offspring’s educational attainment, it is difficult to conclude. Nevertheless, the evidence from 

this study supported the notion that parental separation might start a long chain of negative 

life events that consequently cause the offspring’s mental health problems in later life 

(Cherlin et al., 1998; Kuh et al., 2003; Weitoft, 2003). 

 

Difference by sex 

The results presented approximately 73% higher risk in women in terms of overall utilization 

of psychotropic drugs at age 35. This pattern was consistent when analyzed separately for 

anxiolytics/sedatives and antidepressants. Because the prevalence of retrieval of neuroleptics 

was very low both in men and women, the result did not show significant difference in risks 

for retrieval of neuroleptics.  

 

Even though the risk of overall psychotropic drug use is generally higher among women, the 

results from sex-stratified analyses and interaction analysis indicated that growing up with 

only one parent per se is slightly more important for men to predict psychotropic drug 

retrieval in adulthood. Since many of the individuals who were living with only one parent 

were with their mother, the result might suggest that the absence of father in the same 

household during childhood have particular long-term impacts on mental health of male 

offspring. Previous studies have also indicated that a loss of male role model during childhood 

has particular importance for boy’s mental health and wellbeing (Hansagi, Brandt, & 

Andreasson, 2000; Størksen, Røysamb, Moum, & Tambs, 2005; Weitoft, 2003). It also 

implies that a loss of emotional support, supervision and attention from the same-sex parent 

has detrimental effect especially for boys (Amato, 1993; Weitoft, 2003). Earlier research has 

also suggested that a loss of contact with the same-sex parent might negatively affect 

offspring’s socialization process after parental separation (Amato, 1993). 

 

Difference by reason and timing of parental loss 

Previous research has reported inconsistent results regarding the long-term effect of parental 

death and parental separation on offspring’s mental health (Amato, 2005). While some study 

have reported higher risk for depression among adults who experienced parental death in 

childhood (Mack, 2001; Mäkikyrö et al., 1998), others have reported higher risks of mental 

health problems in those who experienced parental separation, compared to those who 
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experienced death of a parent in childhood (e.g. McLeod, 1991). Several previous studies 

have suggested that childhood parental death and parental divorce might have different 

pathways to affect the offspring’s psychological health in later life (e.g. Mäkikyrö et al., 1998; 

McLeod, 1991). Thus, to avoid systematic errors due to potentially different effects by the 

reason of parental loss (i.e. death or separation), this study did not include the individuals with 

experience of parental death in the main analyses. Instead, an additional analysis was 

performed to investigate the possible difference in impact between parental death and parental 

separation, as well as to investigate the difference by the timing of parental loss. The results 

showed only small differences in the magnitude of risks between parental death and parental 

separation. Rather, the differences were more prominent between the different timing of 

parental loss. In short, the results indicates that the increased risk of psychotropic drugs 

among those who grew up with only one biological parent is dependent on to the timing of 

parental loss, than to the reason of loss (i.e. separation or death). Hence, the timing of parental 

loss is most likely an important factor for the assessment of the association between childhood 

family structure and psychotropic drug use in adulthood. 

 

Previous research has also implicated that the effect of parental separation may vary 

depending on the stage of childhood in which parental separation occurred (Lansford, 2001). 

Although it seems contradictory to the crisis theory, which suggests the impact of parental 

loss would diminish as time goes by, empirical evidence has suggested that parental 

separation in early childhood may have a stronger long-term effect on offspring’s mental 

health compared to separation in later stage of childhood (i.e. adolescence). For example, a 

recent Norwegian study presented that impact of parental separation on perceived mental 

health problems are less strong among those who had experienced separation of parents in 

later phase in childhood (Zeratsion et al., 2013). From the life course perspective, it might be 

explained by the sensitive period theory, which suggests that exposure to parental separation 

in early stage of childhood may entail particularly stronger effect compared to having the 

same experience in different stages of life (Kuh et al., 2003). 

 

Alternative explanations 

Recent studies have suggested several other perspectives with consideration of current trends 

in family structure. For example, joint physical custody and its protective effects is one of 

them. Today in Sweden, approximately 35% of children with separated parents are alternating 

residence at both parents. Considering that the figure was only 5% in 1992, it is a remarkable 
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increase in proportion (Fransson et al., 2015). According to the same study, children in joint 

physical custody tend to have better educational attainment, mental health and well being 

compared to children who spend most of the time with only one of his/her biological parents. 

The arrangement of joint physical custody may also bring positive influence to the parents as 

well. The report showed better health, household economy and social network in separated 

parents who share custody of children, compared to those who do not (Fransson et al., 2015). 

Since this arrangement is considered to have protective effects for both of parents and 

children, children in joint physical custody are presumably at lower risk of lifetime 

psychological ill health compared to children who are spending most of their time with only 

one of their parents. 

 

Moreover, some of previous studies have emphasized the quality of family relationships in 

relation to the long-term influence of parental separation. For example, empirical findings 

have suggested that inter-parental conflicts may affect children’s mental health and wellbeing 

(Fransson et al., 2015) and its impact persists even until adulthood (Gilman et al., 2003). 

Gähler (1998) also demonstrated that worse mental health among adults from divorced 

parents is attributable to inter-parental conflict rather than the direct impact of the event of 

parental separation or divorce. Other studies have also indicated that good quality of family 

relationship may provide protective effect on children’s health and wellbeing (Amato, 2005; 

Barret & Turner, 2005). 

 

Methodological considerations 

The main strength of this study is the use of information contained in Swedish national 

registers, which cover the entire population with highly reliable information. Based on the 

high-quality registers, the current study could analyze the data from large national cohorts 

with minimal attrition and minimal effects of systematic error that might affect external and 

internal validity of the study. Another strength is comparability of the results. Most of 

previous studies that investigated childhood family structure and its consequence were based 

on self-reported information, such as perceived psychological distress or depressive 

symptoms. As is pointed out by Gilman and colleagues (2003), studies with subjectively 

measured proxies are hardly comparable with other findings in different study samples. On 

the other hand, this study used outcomes of psychotropic medicines, which were classified in 

accordance with an internationally used classification system (i.e. ATC system). Thus, the 

results of this study can be easily compared with other studies using the same indicator. In this 
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respect, the use of the data from the national prescription register gave significant strength to 

this study. 

 

The current study has also a few limitations. Since the information in the national registers 

were originally collected for administrative purposes, it was not possible to include some 

important factors that might modify the size of impacts of childhood family structure on 

offspring’s mental health and wellbeing. For example, studies have suggested significant role 

of other caregivers, family relationship, social support and other stressors such as perceived 

stigma and discrimination (e.g. Barret & Turner 2005, Gähler, 1998). Since the information 

was not available for the studied cohorts, the study could not include data on the year of 

separation either. It was therefore impossible to distinguish if the parents had separation or if 

they had never lived together even though the proportion is considered to be very small 

(Figure 1.1).  

 

Lack of information on these factors might have caused over- or underestimation of the 

results of this study. Nevertheless, this study showed a higher risk of mental health problems 

among young adults who grew up with only one biological parent, which is in line with the 

findings from other Swedish studies with different mental health outcomes (Hansagi et al., 

2000; Weitoft et al., 2003). 

 

Implication for policies and future studies 

The current study presented a moderately higher risk of mental health problems among young 

adults who grew up with only one of their biological parents. Although previous research has 

implicated that the long-term influence of childhood family structure on mental health is 

affected by various contextual factors, the current study showed that familial and individual 

background explain only a part of the association. Therefore, as suggested by several recent 

studies, the impact of parental separation might be buffered or exacerbated by other social or 

genetic factors, such as the quality of family relationship, social capital of parents, other life 

events, stressors throughout the life course, or genetic vulnerability. For better understanding 

of the underlying mechanisms and for prevention of mental health problems, future studies 

with information on these factors are required.  

 

Since the results of this study implied that there might be particular group of individuals who 

were exposed to multiple adverse experiences during childhood (e.g. parental separation and 
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parents’ substance abuse), preventive interventions for these vulnerable groups of individuals 

are also expected. Politicians and public health practitioners may also support children with 

separated or divorced families through encourage the parents to have good quality of 

communication with each other, since it may prevent the children’s mental health problems in 

later life. One approach might be a promotion of family therapies for separated/divorced 

families. Since the effects are significantly stronger for separation in early childhood, focused 

intervention for separated parents with small children may also be an effective approach. 

 

Conclusion 

Childhood family structure has significantly associated with mental health in adulthood. The 

current study demonstrated a significant association between growing up with one biological 

parent and retrieval of psychotropic drugs in young adulthood. The results of this study 

suggested that a part of this association is accounted for by familial and individual 

backgrounds. However, the association is most likely involve various other psychological and 

social factors such as, other stressors, quality of family relationship, and social support.  

 

Acknowledgements 

I would like to express my sincere gratitude to my supervisor Lisa Berg for all her support and 

constructive advices. I would also like to thank Ylva Almqvist and Olof Östergren for 

statistical insight and kind feedbacks on my work at the seminars. In addition, I would also 

like to express my appreciation to all my classmates at CHESS and Ola Forslund for their 

patience and lovely supports. 

  



30 
 

Reference 

Amato, P. R. (1993). Children’s adjustment to divorce: theories, hypotheses, and empirical 
support. Family Relations, 55(1), 23–38. 

Amato, P. R. (2000). The consequences of divorce for adults and children, 62(November), 
1269–1287.http://doi.org/10.5559/di.23.1.01 

Amato, P. R. (2005). The impact of family formation change on the cognitive, social, and 
emotional well-being of the next generation. The Future of Children, 15(2), 75–96. 

Amato, P. R. (2014). The Consequences of Divorce for Adults and Children: An Update. 
Drustvena Istrazivanja, 23(1), 5–24. http://doi.org/10.5559/di.23.1.01 

Andersson, G., Obućina, O., & Scott, K. (2015). Marriage and divorce of immigrants and 
descendants of immigrants in Sweden. Demographic Research, 33(1), 31–64. 
http://doi.org/10.4054/DemRes.2015.33.2 
Ängarne-Lindberg, T., & Wadsby, M. (2009). Fifteen years after parental divorce: mental 
health and experienced life-events. Nordic Journal of Psychiatry, 63(1), 32–43. 
http://doi.org/10.1080/08039480802098386 

Barrett, A. E., & Turner, R. J. (2005). Family structure and mental health: The mediating 
effects of socioeconomic status, family process, and social stress. Journal of Health and 
Social Behavior, 46, 156–169. Retrieved from http://hsb.sagepub.com/content/46/2/156.short 
Barros, A. J. D., & Hirakata, V. N. (2003). Alternatives for logistic regression in cross-
sectional studies: an empirical comparison of models that directly estimate the prevalence 
ratio. BMC Medical Research Methodology, 3, 21. http://doi.org/10.1186/1471-2288-3-21 
Björkenstam, E., Hjern, A., Mittendorfer-Rutz, E., Vinnerljung, B., Hallqvist, J., & Ljung, R. 
(2013). Multi-Exposure and Clustering of Adverse Childhood Experiences, Socioeconomic 
Differences and Psychotropic Medication in Young Adults. PLoS ONE, 8(1). 
http://doi.org/10.1371/journal.pone.0053551 

Björklund, A., & Sundström, M. (2006). Parental separation and children’s educational 
attainment: A siblings analysis on Swedish register data. Economica, 73(292), 605–624. 
http://doi.org/10.1111/j.1468-0335.2006.00529.x 

Cherlin, A. J., Chase-Lansdale, P. L., & McRae, C. (1998). Effects of parental divorce on 
mental health throughout the life course. American Sociological Review, 63(2), 239–249. 
http://doi.org/10.2307/2657325 
Crump, C., Winkleby, M. A., Sundquist, K., & Sundquist, J. (2010). Preterm birth and 
psychiatric medication prescription in young adulthood: A Swedish national cohort study. 
International Journal of Epidemiology, 39(6), 1522–1530. http://doi.org/10.1093/ije/dyq103 

Danielsson, M., & Berlin, M. (2012). Health in the working-age population: Health in 
Sweden: The National Public Health Report 2012. Chapter 4. Scandinavian Journal of Public 
Health, 40(9 Suppl), 72–94. http://doi.org/10.1177/1403494812459464 
Di Manno, L., Macdonald, J. A., & Knight, T. (2015). Family dissolution and offspring 
depression and depressive symptoms: A systematic review of moderation effects. Journal of 
Affective Disorders, 188, 68–79. http://doi.org/10.1016/j.jad.2015.08.017 

Försäklingskassan. (2014). Barnhushållens ekonomi - utveckling, omfördelning och 
valfrihet:Resultatindikatorer för den ekonomiska familjepolitiken 2014, 11. 



31 
 

Fransson, E., Bergström, M., & Hjern, A. (2015). Barn i växelvis boende – en 
forskningsöversikt. CHESS, Centre for Health Equity Studies. 
Gähler, M. (1998). Self-reported Psychological Well-being among Adult Children of Divorce 
in Sweden. Acta Sociologica, 41(2-3), 209–225. http://doi.org/10.1177/000169939804100212 
Gähler, M., & Palmtag, E. (2014). Parental divorce during childhood in Sweden : changed 
experience,unchanged effect. Families And Societies, 15. 
Gilman, S., Kawachi, I., Fitzmaurice, G., & Buka, S. (2002). Socioeconomic status in 
childhood and the lifetime risk of major depression. International Journal of Epidemiology, 
(31), 359–367. Retrieved from http://ije.oxfordjournals.org/content/31/2/359.short 

Gilman, S., Kawachi, I., Fitzmaurice, G., & Buka, S. (2003). Family disruption in childhood 
and risk of adult depression. Am.J.Psychiatry, 160(5), 939–946. 

Hansagi, H., Brandt, L., & Andreasson, S. (2000). Parental divorce: psychosocial well-being, 
mental health and mortality during youth and young adulthood - A longitudinal study of 
Swedish conscripts. European Journal of Public Health, 10(2), 86–92. Retrieved from <Go to 
ISI>://000088019900003 

Havermans, N., Botterman, S., & Matthijs, K. (2014). Family resources as mediators in the 
relation between divorce and children’s school engagement. Social Science Journal, 51(4), 
564–579. http://doi.org/10.1016/j.soscij.2014.04.001 
Johnson, J. G., Cohen, P., Dohrenwend, B. P., Link, B. G., & Brook, J. S. (1999). A 
longitudinal investigation of social causation and social selection processes involved in the 
association between socioeconomic status and psychiatric disorders. Journal of Abnormal 
Psychology, 108(3), 490–499. http://doi.org/10.1037/0021-843X.108.3.490 
Jonsson, J. O., & Gähler, M. (1997). Family dissolution, family reconstitution, and children’s 
educational careers: recent evidence for Sweden. Demography, 34(2), 277–293. 
http://doi.org/10.2307/2061705 

Kuh, D., Ben-Shlomo, Y., Lynch, J., Hallqvist, J., & Power, C. (2003). Life Course 
Epidemiology. J. Epidemiol Community Health, (57), 778–783. 
http://doi.org/10.1198/jasa.2006.s89 
Lager, A., Berlin, M., Heimerson, I., & Danielsson, M. (2012). Young people’s health: Health 
in Sweden: The National Public Health Report 2012. Chapter 3. Scandinavian Journal of 
Public Health, 40(9 Suppl), 42–71. http://doi.org/10.1177/1403494812459468 

Lansford, J. E. (2001). Parental Divorce and Children ’ s Adjustment. Perspectives on 
Psychological Science, 4(2), 140–152. 

Lundberg, O. (1993). The impact of childhood living conditions on illness and mortality in 
adulthood. Social Science and Medicine, 36(8), 1047–1052. http://doi.org/10.1016/0277-
9536(93)90122-K 
Mack, K. Y. (2001). Childhood family disruptions and adult well-being: The differential 
effects of divorce and parental death. Death Studies, 25(February 2000), 419–443. 
http://doi.org/10.1080/074811801750257527 

Mäkikyrö, T., Sauvola, A., Moring, J., Veijola, J., Nieminen, P., Järvelin, M.-R., & Isohanni, 
M. (1998). Hospital-Treated Psychiatric Disorders in Adults with a Single-Parent and Two-
Parent Family Background: A 28-Year Follow-up of the 1966 Northern Finland Birth Cohort. 
Family Process, 37(3), 335–344. http://doi.org/10.1111/j.1545-5300.1998.00335.x 



32 
 

Mandelli, L., Petrelli, C., & Serretti, A. (2015). The role of specific early trauma in adult 
depression: A meta-analysis of published literature. Childhood trauma and adult depression. 
European Psychiatry, 30(6), 665–680. http://doi.org/10.1016/j.eurpsy.2015.04.007 

McDonough, P., & Amick, B. C. (2001). The social context of health selection: a longitudinal 
study of health and employment. Social Science & Medicine (1982), 53(1), 135–45. 

http://doi.org/10.1016/S0277-9536 (00)00318-X 
McLaughlin, K. A., Breslau, J., Green, J. G., Lakoma, M. D., Sampson, N. A., Zaslavsky, A. 
M., & Kessler, R. C. (2011). Childhood socio-economic status and the onset, persistence, and 
severity of DSM-IV mental disorders in a US national sample. Social Science and Medicine, 
73(7), 1088–1096. http://doi.org/10.1016/j.socscimed.2011.06.011 
McLeod, J. D. (1991). Childhood parental loss and adult depression. Journal of Health and 
Social Behavior, 32(3), 205–220. http://doi.org/10.2307/2136804 
Molarius, A., Berglund, K., Eriksson, C., Eriksson, H. G., Lindén-Boström, M., Nordström, 
E., Ydreborg, B. (2009). Mental health symptoms in relation to socio-economic conditions 
and lifestyle factors--a population-based study in Sweden. BMC Public Health, 9, 302. 
http://doi.org/10.1186/1471-2458-9-302 
Obućina, O. (2015). Marriage Migration and Divorce Risk in Sweden. Stockholm Research 
Reports in Demography (Vol. 25). Stockholm University Demography Unit (SUDA). 
Oldehinkel, A. J., Ormel, J., Veenstra, R., De Winter, A. F., & Verhulst, F. C. (2008). 
Parental divorce and offspring depressive symptoms: Dutch developmental trends during 
early adolescence. Journal of Marriage and Family, 70(2), 284–293. 
http://doi.org/10.1111/j.1741-3737.2008.00481.x 
Rutter, M. (1995). Clinical implications of attachment concepts: Retrospect and prospect. 
Journal of Child Psychology and Psychiatry, 36(4), 549–571. http://doi.org/10.1111/j.1469-
7610.1995.tb02314.x 

Simonsson, P., & Sandström, G. (2011). Ready, willing, and able to divorce: An economic 
and cultural history of divorce in twentieth-century Sweden. Journal of Family History, 36(2), 
210–229. http://doi.org/10.1177/0363199010395853 
Skov, T., Deddens, J., Petersen, M. R., & Endahl, L. (1998). Prevalence proportion ratios: 
Estimation and hypothesis testing. International Journal of Epidemiology, 27(1), 91–95. 
http://doi.org/10.1093/ije/27.1.91 

Statistics Sweden. (2013). Children, parents and separations: Trends of the 21st century 
(Barn, föräldrar och separationer: Utvecklingen under 2000-talet). 
Stefansson, C.-G. (2006). Chapter 5.9: Major public health problems - Infectious disease. 
Scandinavian Journal of Public Health, 34(SUPPL. 67), 132–138. 
http://doi.org/10.1080/14034950600677105 
Størksen, I., Røysamb, E., Moum, T., & Tambs, K. (2005). Adolescents with a childhood 
experience of parental divorce: A longitudinal study of mental health and adjustment. Journal 
of Adolescence, 28(6), 725–739. http://doi.org/10.1016/j.adolescence.2005.01.001  

The National Board of Health and Welfare. (2016a). Database for statistics on 
pharmaceuticals (Statistikdatabas för läkemedel). Retrieved April 27, 2016, from 
http://www.socialstyrelsen.se/statistik/statistikdatabas/lakemedel 
The National Board of Health and Welfare. (2016b). Statistics on Pharmaceuticals 2015 
(Läkemedelsstatistik) (Vol. 1). 



33 
 

Van Leeuwen, W., Nilsson, S., & Merlo, J. (2012). Mother’s country of birth and prescription 
of psychotropic medication in Swedish adolescents: A life course approach. BMJ Open, 2, 1–
9. http://doi.org/10.1136/bmjopen-2012-001260 

Voydanoff, P. (1990). Economic Distress and Family Relations: A Review of the Eighties. 
Journal of Marriage and Family, 52(4), 1099–1115. 

Weitoft, G. R. (2003). Lone parenting, socioeconomic conditions and severe ill-health: 
Longitudinal register-based studies (Doctoral dissertation). Umeå, Sweden: Department of 
Public Health and Clinical Medicine, Umeå University. 
Weitoft, G. R., Hjern, A., Haglund, B., & Rosén, M. (2003). Mortality, severe morbidity, and 
injury in children living with single parents in Sweden: A population-based study. Lancet, 
361(9354), 289–295. http://doi.org/10.1016/S0140-6736(03)12324-0 

Wettermark, B., Hammar, N., Fored, C. M., Leimanis, A., Otterblad Olausson, P., Bergman, 
U., Rosén, M. (2007). The new Swedish Prescribed Drug Register—Opportunities for 
pharmacoepidemiological research and experience from the first six months. 
Pharmacoepidemiology and Drug Safety, 16, 726–735. 

Wicks, S., Hjern, A., Gunnell, D., Lewis, G., & Dalman, C. (2005). Social Adversity in 
Childhood and the Risk of Developing Psychosis : A National Cohort Study, (September), 
1652–1657. 
Zeratsion, H., Dalsklev, M., Bjertness, E., Lien, L., Haavet, O. R., Halvorsen, J. A., Claussen, 
B. (2013). Parental divorce in late adolescence does not seem to increase mental health 
problems: a population study from Norway. BMC Public Health, 13, 413. 
http://doi.org/10.1186/1471-2458-13-413 
Zhang, J., & Yu, K. F. (1998). What’s the relative risk? A method of correcting the odds ratio 
in cohort studies of common outcomes. JAMA : The Journal of the American Medical 
Association, 280(19), 1690–1. http://doi.org/10.1001/jama.280.19.1690 

 
 



 

Appendix 

Table A. Hazard ratios (HRs) for retrieval of a prescription for neuroleptics in young adults who grew up with one biological parent, compared with those from 
two parent families (n=481,777)  

 
Bivariate 

HR (95%CI) 
Model 1 

HR (95%CI) 
Model 2 

HR (95%CI) 
Model 3 

HR (95%CI) 
Model 4 

HR (95%CI) 
Model 5 

HR (95%CI) 
Living with one parent at age 17 1.65(1.56-1.75) 1.60(1.51-1.69) 1.60(1.51-1.70) 1.45(1.37-1.55) 1.37(1.29-1.46) 1.21(1.14-1.29) 
Birth year 1.08(1.06-1.10) 1.08(1.06-1.09) 1.08(1.06-1.09) 1.07(1.05-1.09) 1.08(1.06-1.09) 1.06(1.04-1.08) 
Sex       
   Men 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 
   Women 1.00(0.95-1.06) 1.00(0.95-1.06) 1.00(0.95-1.06) 1.00(0.95-1.06) 1.00(0.94-1.05) 1.17(1.11-1.24) 
Parents’ country of origin       
   Sweden 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 
   Mix  1.89(1.67-2.13) 1.78(1.58-2.01) 1.76(1.56-1.99) 1.72(1.53-1.95) 1.68(1.49-1.90) 1.60(1.41-1.80) 
   Other European countries 1.44(1.32-1.57) 1.33(1.22-1.45) 1.33(1.22-1.45) 1.30(1.19-1.43) 1.29(1.18-1.41) 1.27(1.16-1.38) 
   Rest of the world 1.89(1.51-2.37) 1.70(1.36-2.13) 1.68(1.34-2.11) 1.58(1.26-1.98) 1.54(1.23-1.94) 1.42(1.13-1.79) 
Area of residence at age 17       
   Rural  1 (ref.)  1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 
   Town  1.17(1.09-1.26) 1.14(1.06-1.23) 1.14(1.06-1.23) 1.14(1.06-1.23) 1.14(1.06-1.23) 1.17(1.08-1.26) 
   City  1.36(1.25-1.47) 1.23(1.13-1.34) 1.23(1.13-1.34) 1.24(1.14-1.34) 1.25(1.15-1.35) 1.21(1.11-1.31) 
Educational attainment of parents       
   University education 1 (ref.)    1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 
   Upper secondary education 0.99(0.93-1.05)  0.97(0.91-1.03) 0.94(0.89-1.00) 0.94(0.88-1.00) 0.73(0.69-0.78) 
   Primary education or less 1.08(0.99-1.17)  1.06(0.97-1.16) 1.01(0.93-1.11) 1.00(0.92-1.09) 0.67(0.61-0.74) 
Receipt of social benefits 2.02(1.87-2.19)   1.60(1.47-1.74) 1.51(1.39-1.65) 1.25(1.15-1.37) 
History of psychiatric disorder in parents 
   Mother       

Alcohol abuse 2.14(1.56-2.93)     1.10(0.79-1.52) 1.05(0.76-1.45) 
Drug abuse 1.64(0.85-3.14)    0.72(0.37-1.41) 0.69(0.36-1.35) 
Other psychiatric disorder 2.67(2.38-2.99)    2.19(1.94-2.47) 2.12(1.88-2.39) 

   Father       
Alcohol abuse 1.79(1.52-2.11)    1.06(0.89-1.26) 1.00(0.84-1.20) 
Drug abuse 1.21(0.73-2.01)    0.54(0.32-0.90) 0.54(0.32-0.91) 
Other psychiatric disorder 2.65(2.33-3.02)     2.10(1.83-2.41) 2.04(1.78-2.34) 

The individual’s own educational attainment 
   University education 1 (ref.)         1 (ref.) 
   Upper secondary education 1.56(1.46-1.66)        1.70(1.59-1.82) 
   Primary education or less 6.22(5.77-6.70)     6.30(5.81-6.83) 



 

Table B. Hazard ratios (HRs) for retrieval of a prescription for anxiolytics/sedatives in young adults who grew up with one biological parent, compared with 
those from two parent families (n=481,777)  

 
Bivariate 

HR (95%CI) 
Model 1 

HR (95%CI) 
Model 2 

HR (95%CI) 
Model 3 

HR (95%CI) 
Model 4 

HR (95%CI) 
Model 5 

HR (95%CI) 
Living with one parent at age 17 1.48(1.45-1.52) 1.45(1.41-1.48) 1.44(1.41-1.48) 1.35(1.32-1.39) 1.32(1.29-1.35) 1.25(1.22-1.28) 
Birth year 1.05(1.04-1.06) 1.05(1.04-1.05) 1.05(1.04-1.06) 1.05(1.04-1.05) 1.05(1.04-1.05) 1.04(1.04-1.05) 
Sex       
   Men 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 
   Women 1.53(1.50-1.57) 1.53(1.49-1.56) 1.53(1.49-1.56) 1.53(1.50-1.57) 1.53(1.49-1.56) 1.66(1.62-1.70) 
Parents’ country of origin       
   Sweden 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 
   Mix  1.29(1.22-1.36) 1.22(1.15-1.30) 1.19(1.13-1.26) 1.18(1.11-1.25) 1.17(1.10-1.24) 1.14(1.08-1.21) 
   Other European countries 1.31(1.26-1.36) 1.22(1.18-1.27) 1.22(1.18-1.27) 1.21(1.16-1.25) 1.20(1.16-1.25) 1.19(1.15-1.24) 
   Rest of the world 1.47(1.33-1.63) 1.32(1.19-1.46) 1.29(1.17-1.43) 1.24(1.12-1.38) 1.24(1.12-1.37) 1.20(1.08-1.33) 
Area of residence at age 17       
   Rural  1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 
   Town  1.06(1.03-1.10) 1.04(1.01-1.08) 1.05(1.02-1.08) 1.05(1.02-1.08) 1.05(1.02-1.08) 1.06(1.03-1.10) 
   City  1.30(1.26-1.35) 1.23(1.19-1.27) 1.24(1.20-1.28) 1.24(1.20-1.28) 1.24(1.20-1.29) 1.23(1.19-1.27) 
Educational attainment of parents       
   University education 1 (ref.)  1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 
   Upper secondary education 1.02(1.00-1.05)  1.02(1.00-1.05) 1.01(0.98-1.03) 1.00(0.98-1.03) 0.88(0.86-0.91) 
   Primary education or less 1.10(1.06-1.14)  1.12(1.08-1.16) 1.09(1.05-1.13) 1.08(1.05-1.12) 0.89(0.86-0.92) 
Receipt of social benefits 1.68(1.62-1.74)   1.40(1.35-1.45) 1.35(1.30-1.41) 1.23(1.19-1.28) 
History of psychiatric disorder in parents 
   Mother       

Alcohol abuse 1.74(1.51-2.01)     1.13(0.98-1.31) 1.11(0.95-1.28) 
Drug abuse 2.03(1.60-2.58)    1.24(0.97-1.59) 1.21(0.94-1.55) 
Other psychiatric disorder 1.62(1.53-1.72)    1.38(1.30-1.47) 1.36(1.28-1.45) 

   Father       
Alcohol abuse 1.59(1.48-1.70)    1.10(1.02-1.19) 1.07(0.99-1.16) 
Drug abuse 1.98(1.69-2.33)    1.17(0.98-1.38) 1.16(0.98-1.38) 
Other psychiatric disorder 1.60(1.50-1.71)     1.29(1.20-1.38) 1.28(1.19-1.37) 

The individual’s own educational attainment 
   University education 1 (ref.)      1 (ref.)  
   Upper secondary education 1.27(1.24-1.30)        1.37(1.33-1.40) 
   Primary education or less 2.59(2.50-2.69)     2.68(2.57-2.78) 



 

Table C. Hazard ratios (HRs) for retrieval of a prescription for antidepressants in young adults who grew up with one biological parent, compared with those 
from two parent families (n=481,777)  

 
Bivariate 

HR (95%CI) 
Model 1 

HR (95%CI) 
Model 2 

HR (95%CI) 
Model 3 

HR (95%CI) 
Model 4 

HR (95%CI) 
Model 5 

HR (95%CI) 
Living with one parent at age 17 1.37(1.34-1.40) 1.35(1.32-1.38) 1.35(1.32-1.38) 1.28(1.25-1.31) 1.25(1.22-1.27) 1.20(1.17-1.23) 
Birth year 1.05(1.05-1.06) 1.05(1.05-1.06) 1.05(1.05-1.06) 1.05(1.05-1.06) 1.05(1.05-1.06) 1.05(1.04-1.06) 
Sex       
   Men 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 
   Women 1.81(1.77-1.85) 1.81(1.77-1.84) 1.81(1.77-1.84) 1.81(1.77-1.84) 1.81(1.77-1.84) 1.91(1.87-1.95) 
Parents’ country of origin       
   Sweden 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 
   Mix  1.09(1.03-1.15) 1.07(1.01-1.13) 1.04(0.99-1.10) 1.03(0.98-1.09) 1.02(0.97-1.08) 1.01(0.95-1.06) 
   Other European countries 1.14(1.10-1.18) 1.09(1.05-1.13) 1.09(1.05-1.13) 1.08(1.04-1.12) 1.08(1.04-1.11) 1.07(1.04-1.11) 
   Rest of the world 0.96(0.86-1.07) 0.91(0.81-1.01) 0.89(0.80-1.00) 0.86(0.77-0.96) 0.86(0.77-0.96) 0.84(0.76-0.94) 
Area of residence at age 17       
   Rural  1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 
   Town  1.04(1.02-1.07) 1.03(1.01-1.06) 1.04(1.01-1.06) 1.04(1.01-1.07) 1.04(1.01-1.07) 1.05(1.02-1.07) 
   City  1.11(1.08-1.14) 1.07(1.04-1.10) 1.08(1.05-1.11) 1.08(1.05-1.11) 1.08(1.05-1.12) 1.08(1.04-1.11) 
Educational attainment of parents       
   University education 1 (ref.)   1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 
   Upper secondary education 1.04(1.01-1.06)  1.03(1.01-1.05) 1.02(0.99-1.04) 1.01(0.99-1.04) 0.93(0.91-0.95) 
   Primary education or less 1.08(1.04-1.11)  1.10(1.06-1.13) 1.07(1.04-1.11) 1.07(1.04-1.10) 0.93(0.90-0.96) 
Receipt of social benefits 1.51(1.46-1.56)   1.31(1.26-1.35) 1.26(1.22-1.31) 1.18(1.14-1.23) 
History of psychiatric disorder in parents 
   Mother       

Alcohol abuse 1.59(1.39-1.81)     1.11(0.96-1.27) 1.09(0.95-1.24) 
Drug abuse 1.87(1.50-2.33)    1.25(0.99-1.56) 1.22(0.98-1.54) 
Other psychiatric disorder 1.57(1.49-1.66)    1.38(1.31-1.46) 1.37(1.30-1.45) 

   Father       
Alcohol abuse 1.59(1.49-1.69)    1.17(1.09-1.25) 1.15(1.07-1.23) 
Drug abuse 1.65(1.41-1.93)    0.99(0.84-1.16) 0.98(0.84-1.16) 
Other psychiatric disorder 1.64(1.55-1.74)     1.37(1.29-1.45) 1.36(1.28-1.44) 

The individual’s own educational attainment 
   University education 1 (ref.)        1 (ref.) 
   Upper secondary education 1.14(1.11-1.16)        1.24(1.21-1.27) 
   Primary education or less 1.90(1.84-1.97)     2.04(1.97-2.12) 



 

Table D. Hazard ratios (HRs) for unspecified psychotropic medication in male young adults who grew up with one biological parent, compared with those 
from two parent families (n=250,875)  

 
Bivariate 

HR (95%CI) 
Model 1 

HR (95%CI) 
Model 2 

HR (95%CI) 
Model 3 

HR (95%CI) 
Model 4 

HR (95%CI) 
Model 5 

HR (95%CI) 
Living with one parent at age 17 1.45(1.41-1.49) 1.42(1.38-1.46) 1.42(1.38-1.46) 1.35(1.31-1.39) 1.31(1.27-1.35) 1.25(1.21-1.29) 
Birth year 1.05(1.04-1.06) 1.05(1.04-1.06) 1.05(1.04-1.06) 1.05(1.04-1.06) 1.05(1.04-1.06) 1.04(1.04-1.05) 
Parents’ country of origin       
   Sweden 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 
   Mix  1.31(1.23-1.40) 1.26(1.18-1.34) 1.24(1.16-1.33) 1.23(1.15-1.31) 1.22(1.14-1.30) 1.20(1.12-1.28) 
   Other European countries 1.23(1.18-1.29) 1.16(1.11-1.21) 1.16(1.11-1.21) 1.15(1.10-1.20) 1.14(1.09-1.20) 1.14(1.09-1.19) 
   Rest of the world 1.24(1.09-1.41) 1.13(0.99-1.29) 1.12(0.98-1.27) 1.08(0.94-1.23) 1.08(0.95-1.23) 1.05(0.92-1.20) 
Area of residence at age 17       
   Rural  1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 
   Town  1.07(1.03-1.10) 1.05(1.02-1.09) 1.05(1.02-1.09) 1.06(1.02-1.09) 1.06(1.02-1.09) 1.07(1.03-1.10) 
   City  1.23(1.19-1.28) 1.17(1.13-1.22) 1.18(1.13-1.22) 1.18(1.13-1.22) 1.18(1.13-1.22) 1.17(1.12-1.21) 
Educational attainment of parents       
   University education 1 (ref.)  1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 
   Upper secondary education 0.98(0.95-1.01)  0.98(0.95-1.01) 0.96(0.93-0.99) 0.96(0.93-0.99) 0.88(0.85-0.91) 
   Primary education or less 1.05(1.01-1.09)  1.06(1.02-1.11) 1.04(0.99-1.08) 1.03(0.99-1.08) 0.89(0.85-0.93) 
Receipt of social benefits 1.59(1.53-1.66)   1.34(1.28-1.40) 1.29(1.24-1.35) 1.21(1.15-1.26) 
History of psychiatric disorder in parents 
   Mother       

Alcohol abuse 1.89(1.62-2.22)    1.25(1.06-1.47) 1.22(1.03-1.44) 
Drug abuse 2.05(1.56-2.70)    1.21(0.92-1.61) 1.19(0.89-1.57) 
Other psychiatric disorder 1.65(1.54-1.77)    1.42(1.32-1.53) 1.41(1.31-1.51) 

   Father       
Alcohol abuse 1.61(1.48-1.75)    1.15(1.05-1.27) 1.13(1.03-1.24) 
Drug abuse 1.85(1.51-2.26)    1.07(0.87-1.33) 1.07(0.87-1.33) 
Other psychiatric disorder 1.65(1.53-1.78)    1.36(1.25-1.47) 1.34(1.24-1.46) 

The individual’s own educational attainment 
   University education 1 (ref.)     1 (ref.) 
   Upper secondary education 1.15(1.12-1.19)     1.16(1.13-1.20) 
   Primary education or less 2.32(2.23-2.42)     2.18(2.09-2.27) 



 

Table E. Hazard ratios (HRs) for unspecified psychotropic medication in female young adults who grew up with one biological parent, compared with those 
from two parent families (n=230,902)  

 
Bivariate 

HR (95%CI) 
Model 1 

HR (95%CI) 
Model 2 

HR (95%CI) 
Model 3 

HR (95%CI) 
Model 4 

HR (95%CI) 
Model 5 

HR (95%CI) 
Living with one parent at age 17 1.35(1.32-1.38) 1.33(1.30-1.36) 1.33(1.30-1.36) 1.26(1.23-1.29) 1.23(1.20-1.27) 1.18(1.15-1.21) 
Birth year 1.05(1.04-1.06) 1.05(1.04-1.06) 1.05(1.04-1.06) 1.05(1.04-1.05) 1.05(1.04-1.06) 1.05(1.04-1.05) 
Parents’ country of birth       
   Sweden 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 
   Mix  1.11(1.05-1.18) 1.07(1.01-1.14) 1.05(0.99-1.12) 1.04(0.98-1.10) 1.03(0.97-1.10) 1.01(0.95-1.07) 
   Other European countries 1.20(1.15-1.24) 1.14(1.10-1.18) 1.14(1.10-1.18) 1.13(1.09-1.17) 1.13(1.09-1.17) 1.12(1.08-1.16) 
   Rest of the world 1.15(1.03-1.28) 1.08(0.97-1.21) 1.06(0.95-1.19) 1.03(0.92-1.15) 1.02(0.92-1.14) 1.00(0.89-1.11) 
Area of residence at age 17       
   Rural  1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 
   Town  1.04(1.01-1.07) 1.03(1.00-1.06) 1.04(1.01-1.06) 1.04(1.01-1.07) 1.04(1.01-1.07) 1.04(1.01-1.07) 
   City  1.13(1.10-1.17) 1.09(1.06-1.13) 1.10(1.07-1.14) 1.11(1.07-1.14) 1.11(1.07-1.14) 1.09(1.06-1.13) 
Parental educational attainment       
   University education 1 (ref.)  1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.) 
   Upper secondary education 1.04(1.02-1.07)  1.04(1.01-1.06) 1.02(1.00-1.05) 1.02(1.00-1.05) 0.93(0.90-0.95) 
   Primary education or less 1.09(1.05-1.12)  1.11(1.07-1.14) 1.08(1.04-1.12) 1.08(1.04-1.11) 0.93(0.89-0.96) 
Receipt of social benefits 1.50(1.45-1.56)   1.30(1.26-1.35) 1.27(1.22-1.31) 1.17(1.13-1.22) 
History of psychiatric disorder in parents 
   Mother       

Alcohol abuse 1.44(1.24-1.68)    1.01(0.86-1.18) 0.99(0.85-1.16) 
Drug abuse 1.76(1.36-2.27)    1.21(0.93-1.57) 1.19(0.91-1.54) 
Other psychiatric disorder 1.51(1.43-1.60)    1.35(1.27-1.43) 1.33(1.26-1.42) 

   Father       
Alcohol abuse 1.48(1.39-1.59)    1.12(1.04-1.20) 1.10(1.02-1.18) 
Drug abuse 1.71(1.45-2.01)    1.10(0.92-1.30) 1.09(0.92-1.30) 
Other psychiatric disorder 1.53(1.44-1.63)    1.29(1.21-1.38) 1.28(1.20-1.37) 

The individual’s own educational attainment 
   University education 1 (ref.)     1 (ref.) 
   Upper secondary education 1.31(1.28-1.34)     1.30(1.27-1.34) 
   Primary education or less 2.42(2.33-2.52)     2.25(2.16-2.34) 
 


