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Kristian Läksy , Riikka Roisko , Mika Niemelä , Sami Räsänen , Interaction of genetic vulnerabil-
ity to schizophrenia and family functioning in adopted-away offspring of mothers with schizophrenia,
Psychiatry Research (2019), doi: https://doi.org/10.1016/j.psychres.2019.06.017

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and
all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.psychres.2019.06.017
https://doi.org/10.1016/j.psychres.2019.06.017


ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

Highlights 

 Dysfunctional family processes increased psychiatric morbidity of the adoptees 

 The interaction of genes and family environment leads to adoptees´ psychiatric disorders 

 The interaction of genes and parental death or divorce had no effect on psychiatric morbidity 
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Abstract 

 

Objective 

The aim of this study was to examine the association of family functioning to psychiatric disorders 

of adoptees with and without genetic vulnerability to schizophrenia.  

Methods 

The data is based on the Finnish Adoptive Family Study of Schizophrenia. The study sample 

consisted of 346 adoptive families, of which 175 adoptees had high (HR) and 171 low (LR) genetic 

risk for schizophrenia. DSM-III-R was used for diagnostic criteria. Family functioning was assessed 

using the Global Family Ratings. Childhood adversities covered early parental divorce and death 

occurring before 18 years of age of the adoptees. 

Results 
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Approximately two thirds of the adoptees had lived in families with mildly dysfunctional processes 

(30%) or dysfunctional processes (28.4%).  An increased likelihood for psychiatric disorders of the 

adoptees was related to dysfunctional family processes both in HR (OR = 4.8, 95% CI 2-11.4) and 

LR (OR = 2.6, 95% CI 1.1-6.3) adoptees, but not to early parental death or divorce. 

Conclusions 

The risk for psychiatric disorders was increased for adoptees in families with dysfunctional 

processes, especially for those adoptees with genetic vulnerability to schizophrenia. These results 

emphasize the importance of policies and practices that aim to strengthen and support family 

functioning. 

 

Keywords: 

Adoption Study, Gene-environment Interaction, Psychiatric Morbidity, Adverse childhood 

experience
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1. Introduction 

 

Dysfunctional family and disturbed family environment are adversities related to the 

development of schizophrenia and other psychiatric disorders (Nickerson, et al., 2013; Rubino et al., 

2009; Schroeder et al., 2016; Wynne et al., 2006a). Previous research has widely documented that 

family environment risk factors, such as emotional and psychological abuse (Pietrek, et al., 2013; 

Rubino, et al., 2009; Varese et al., 2012), family discord (Pirkola et al., 2005; Rubino et al., 2009) 

and adverse rearing experiences (Helgeland and Torgersen, 2005; Wynne et al., 2006a, 2006b) 

increase the risk for the development of psychiatric disorders. 

The stress-vulnerability model suggests that latent individual vulnerability, in 

interaction with stressful environmental circumstances, may develop into schizophrenia or other 

psychosis. The severity of the stressors, in combination with individual vulnerability, largely 

determines how the environmental stressors influence the psychological development of an 

individual (Hankin and Abela, 2005; Nuechterlein, 1987; Rosenthal, 1970; Zubin and Spring, 

1977). In addition to inherited vulnerability, environmental factors, such as the interactions between 

peers or other family members, are thought to have the potential to both reduce and enhance the risk 

of individuals developing psychiatric disorders (Nuechterlein, 1987; Zubin and Spring, 1977). 

Individuals who are genetically vulnerable to schizophrenia are suggested to be 

oversensitive to environmental stressors and adverse life events, which may increase the risk of 

developing schizophrenia or other psychotic disorders (Read et al., 2001). However, accumulating 

evidence from several studies have strongly suggested that the genetically vulnerable offspring of 

schizophrenic parents are at increased risk, not only of schizophrenia spectrum disorders 

(Erlenmeyer-Kimling et al., 1997; Gottesman et al., 2010; Hans et al., 2004; Parnas et al., 1993; 

Tienari et al., 2000, Sørensen et al., 2009), but also of non-psychotic disorders, such as anxiety 

disorders and avoidant personality disorder (Parnas et al., 1993; Schubert and McNeil, 2003; 

Tienari et al., 2000). 

Family dysfunctions are caused by conflictual and disturbed behavior within the 

family environment. These family disruptions can be caused by structural changes such as parental 

death or divorce (Gilman et al., 2003). Previous research findings have documented that early 

parental divorce may have a stronger association to the offspring´s health and psychosocial well-

than exposure to early parental death (see Lang and Zagorsky, 2001; Larson and Halfon, 2013; 

Mack, 2001; Tennant, 1988). For example, the study by Larson and Halfon (2013) showed that 
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offspring with early parental divorce had lower educational level, were more socially isolated and 

more prone to depression than the offspring with no parental divorce or with parental death. 

The studies examining associations between early parental death and schizophrenia 

spectrum disorders and other psychiatric disorders in the children, have reported inconclusive 

results. The study by Ragan and McGlashan (1986) showed that early parental death was not 

associated to the development of schizophrenia in the offspring. This finding has been replicated in 

several other studies of schizophrenia spectrum disorders and psychiatric disorders in general 

(Cuijpers et al., 2011; Furukawa et al., 1998; Rubino et al., 2009; Schroeder et al., 2016; Varese et 

al., 2012). However, some studies have found early parental death to positively associate with 

psychiatric morbidity (Agid et al., 1999; Mack, 2001). Parental death during the early years of 

childhood is suggested to be a more prominent risk factor for schizophrenia spectrum outcomes in 

the offspring than parental death in adolescence (Agid et al., 1999). 

Parental divorce is often associated to psychiatric disorders in the offspring, including 

major depression (Barrett and Turner, 2005; Shafer et al., 2017), schizophrenia and psychiatric 

morbidity in general (Hansagi et al., 2000). Hansagi and colleagues (2000) consider parental 

divorce as a severe risk factor for vulnerable individuals. Amato and Cheadle (2008) showed that 

the impact of parental divorce was comparable between biological and adopted children. In the 

Northern Finland 1966 birth cohort study by Mäkikyrö and colleagues, (1998) schizophrenia 

developed by the age of 28 years was not associated to living in single-parent families during 

childhood and adolescence. 

Disadvantageous and stressful rearing environments in childhood and adolescence are 

reported to interact with genetic liability for the development of schizophrenia (Marcus et al., 1987; 

Mäki et al., 2005; Roisko et al., 2011; Tienari et al., 2004; Wahlberg et al., 2004; Wynne et al., 

2006a). The results of earlier studies from the Finnish Adoptive Family Study of Schizophrenia 

have demonstrated that the adoptees at high genetic risk of schizophrenia are more sensitive to 

rearing environment adversities compared to the adoptees at low genetic risk (Siira et al., 2007; 

Tienari et al., 2004; Wahlberg et al., 2004; Wynne et al., 2006a). Accordingly, healthy rearing 

practices or low genetic risk, are shown to be protective factors against the development of 

offspring developing schizophrenia spectrum disorders (Tienari et al., 2004; Wahlberg et al., 1997; 

Wynne et al., 2006a). 

The current study utilizes the gene-environment interaction (GxE) model, which 

includes both genetic and environmental hypotheses (Tienari et al., 2003, 2004; Wahlberg et al., 
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1997, 2004). In the genetic control of sensitivity to the environment model, it is hypothesized that 

genetic inheritance regulates individual responses to environmental stressors, and makes some 

individuals oversensitive to these stressors (Kendler et al., 1996). The adoptee study design 

provides a method for investigating environmental factors, disentangled from genetic factors, 

aiming to increase research-based evidence and understanding on the development of schizophrenic 

psychopathology and other psychiatric disorders (Tienari et al., 2000).  

The focus of the present study was to pursue further research-based evidence of gene-

environment interactions in the development of psychiatric disorder in the adoptees. We examine the 

association of adverse family processes to psychiatric morbidity in the adoptees with and without 

genetic vulnerability to schizophrenia. We hypothesize that adoptees at high genetic risk for 

schizophrenia, compared to adoptees at low risk, are more vulnerable to adversities in family 

functioning, leading to an increased risk of developing a psychiatric disorder. Furthermore, we 

hypothesize that low genetic risk for schizophrenia, as well as functional family processes, are 

protective factors against psychiatric morbidity developing in the adoptees. 

 

2. Methods 

 

2.1. Participants 

 

This study uses national data from the Finnish Adoptive Family Study of 

Schizophrenia. The study population was based on the hospital records of all women (n=19447) 

who were admitted to Finnish psychiatric hospitals between the years 1960–1979. These records 

were scrutinized, with the objective of identifying all women (Tienari et al., 2000, 2003) who had 

been diagnosed with schizophrenia or paranoid psychosis (Kendler et al., 1993; Asarnow et al., 

2001). The exclusion criteria included diagnoses of reactive (psychogenic) psychosis, manic-

depression, depression, or any other disorder. The research diagnoses of biological parents were 

obtained by applying the DSM-III-R criteria (American Psychiatric Association, 1987) to their 

hospital records.  

All biological mothers were further reviewed through national census and parish 

registers, to identify those who had given at least one child to adoption.  No psychiatric diagnostic 
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exclusion criteria were applied to the adoptive parents (see Tienari, et al., 2000, 2003, 2004, for 

further details of the exclusion and selection criteria, study design and diagnostic procedures). 

The psychiatric status of the adoptees was assigned using their hierarchically most 

severe lifetime diagnosis. The arrangement of the psychiatric disorders and schizophrenia spectrum 

disorders was based on the suggestions of Kendler and colleagues (1996) (Tienari et al., 2003, 

Wynne et al., 2006a). The diagnoses were based on psychiatric hospital records, national registers, 

semi-structured initial interviews and structured follow-up interviews with the adoptees. The kappa 

coefficient for interrater reliability of the diagnostic evaluation of the adoptees was 0.71-0.80 (see 

Tienari et al., 2000 for more details). 

The adoptees were defined as being at high risk (HR) of schizophrenia spectrum 

disorder, if their biological mother was verified as having a schizophrenia spectrum disorder, while 

low risk (LR) adoptees were those having been given up for an adoption by biological mothers with 

a non-spectrum diagnosis or without any psychiatric disorder (Tienari et al., 1987a, 2000). The 

adoptees excluded included those adopted by a relative or adopted after the age of four (Tienari et 

al., 2000). The final study population of the Finnish Adoptive Family Study of Schizophrenia 

consisted of 382 adoptees. Of them, 190 adoptees were at high-risk (HR) and 192 adoptees at low 

risk (LR) for schizophrenia spectrum disorders. (Tienari et al., 2003, 2004).  The research protocol 

included an evaluation of the adoptive families in their homes, with comprehensive and intensive 

procedures performed by experienced psychiatrists (Tienari et al., 1987a). The procedures included 

family observations, whole family interviews, parent and individual interviews and individual, 

couple and family tests (Tienari et al., 1987a, 2005). The refusal rate of family interviews was 6.8% 

(Tienari et al., 2005). 

In the present study, we examine a subsample of 346 adoptees (175 HR adoptees, 171 

LR adoptees) and their adoptive families, for whom the information on early parental death, early 

parental divorce and the data of family functioning measured by the Global Family Ratings (GFRs; 

Tienari et al., 1987a, 1987b; Wynne et al., 2006a) was available for statistical analyses.  

 

2.2. Measures 

 

2.2.1. Psychiatric disorders of the adoptees 
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The major psychiatric disorders of the adoptees were based on DSM-III-R criteria 

(American Psychiatric Association, 1987). These disorders were categorized into three groups as 

follows: schizophrenia spectrum disorders (n=45), psychiatric disorder other than schizophrenia 

spectrum disorder (n=112) and no psychiatric disorder (n=189). The category of schizophrenia 

spectrum disorders (HR, n=37; LR, n=8) included diagnoses for schizophrenia, the odd-cluster 

personality disorders (schizotypal, schizoid and paranoid personality disorders plus avoidant 

personality disorder), non-schizophrenic non-affective psychoses (schizoaffective, 

schizophreniform, and delusional disorders and psychotic disorder not otherwise specified), and 

affective psychoses (bipolar and depressive disorders with psychotic features) (Kendler et al., 1996; 

Tienari et al., 2003).  

The psychiatric disorders other than a schizophrenia spectrum disorder (HR, n=61; 

LR, n=51) included alcohol abuse, eating disorders, anxiety disorders, major depression disorder, 

dysthymic disorder, depressive disorder not otherwise specified, obsessive-compulsive disorder, 

somatoform disorder, antisocial personality disorder, borderline personality disorder, narcissistic 

personality disorder, histrionic personality disorder, dependent personality disorder and personality 

disorder not otherwise specified (Tienari et al., 2003). The third group, adoptees with no psychiatric 

disorder, included the adoptees without a history of any psychiatric disorder (HR, n=77; LR, 

n=112). 

For the purposes of this study, the adoptees were dichotomized to the adoptees with 

(n=157; HR n=98, LR n=59) and without (n=189; HR n=77, LR=112) a psychiatric diagnosis. This 

was based on the earlier research findings, indicating that genetic vulnerability to schizophrenia 

implies an elevated risk for any psychiatric disorder (Parnas et al., 1993; Schubert and McNeil, 

2003; Tienari et al., 2000). 

 

2.2.3. The assessment of family functioning 

 

The Global Family Ratings (GFRs, see Tienari et al., 1987a, 1987b; Wynne et al., 

2006a) were used as a measure of adoptive family functions, patterns and relationships during visits 

to the adoptive families. The GFRs are evaluations based on open-ended and holistic semi-

structured interviews, accompanied with broad and pervasive observations by the researchers during 
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the interview sessions. It is a convenient method for rating family functioning in a non-clinical 

environment (Tienari et al., 1987a, 1987b, 2005; Wynne et al., 2006a). 

Each interviewer conducted an independent rating of the family, immediately after 

completion of the interview. After a few months, the interviewers listened to their tape-recorded 

interviews and re-evaluated their initial ratings. A random sample of 40 recorded interviews were 

also evaluated, and rated, by a group of three research interviewers, to clarify the reliability of the 

initial ratings. The reliability assessment of ratings between the interviewers was deemed 

reasonable (0.72) on the scale from 0 = poor to 1 = high concordance of ratings (Wynne et al., 

2006a).  

The GFRs reflect family functioning in the following terms: 1) Anxiety and its levels, 

2) Boundaries between the individual family members, generations, and between the family and the 

outside world, 3) Parental coalition, 4) Quality of interaction, 5) Flexibility of homeostasis, 6) 

Transactional defences, such as projective identification and splitting, 7) Conflicts, 8) Empathy, 9) 

Power relations, 10) Reality testing,  and 11) Basic trust (see Tienari et al., 1985; Wynne et al., 

2006a for further information about categorical procedures). The classifications of the GFRs 

followed the Global Assessment of Relational Functioning (GARF) scale that was published in 

DSM-IV (Tienari et al., 2004). 

Based on the GFRs used in the earlier studies of the Finnish Adoptive Family Study of 

Schizophrenia, the families were classified into five categories (Tienari et al., 1985; Wynne et al., 

2006a). Healthy family (category 1) contained families evaluated as healthy in terms of the GFRs-

criteria such as anxiety and its levels; boundaries between the individual family members, 

generations, and between the family and the outside world; and parental coalition. Mildly disturbed 

families (category 2) consisted of families in which, for example, the levels of anxiety, primitive 

defences and conflict were mild, and in which the interaction was healthy. In moderately 

dysfunctional, neurotic families (category 3), there were, for example, mildly angry and 

dysfunctional relationships and interpersonal patterns in the family and these conflicts were 

unresolved and moderate. The rigid, syntonic families (category 4) were, for example, maladaptive 

and dysfunctional in boundaries, interpersonal patterns, conflict solving and emotional expressions. 

Severely disturbed, chaotic families (category 5) consisted of families in which, for example, 

anxiety was at a high level, the boundaries were unclear, interpersonal family patterns were unstable 

and disorganized, the conflict was open and disturbed and the emotional climate was deemed to be 

severe (see Tienari et al., 1987b; Wynne et al., 2006a for further information about the categories). 
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In this study, the GFRs categories 1 and 2 were combined and re-labeled as “families 

with functional processes”. Categories 4 and 5 were also combined and re-labeled as “families with 

dysfunctional processes”. The reason for these combinations was the significant similarities 

between the categories (Tienari et al., 1987b; Wynne et al., 2006a). As Tienari and colleagues 

(1987b) have proposed, categories 1 and 2 are within the scope of a healthy and functional family 

processes, whereas categories 4 and 5 show increased levels of disturbance and dysfunction that are 

assumed to be serious risk factors to family members. The GFRs category 3 formed the category of 

“families with mildly dysfunctional processes”. 

 

2.2.4. Early parental death and divorce 

 

Early parental death was defined as death of a parent occurring before their offspring 

reached the age of 18. Likewise, parental divorce indicates that the divorce took place while their 

offspring were aged under 18. In the present study, early parental death and early parental divorce 

were considered to describe the disruptions of the adoptive family. These were analyzed as 

separated variables, because they may have different effects on the development of the children 

(Lang and Zagorsky, 2001; Larson and Halfon, 2013; Mack, 2001; Tennant, 1988). 

 

2.2.5 Statistical analyses 

 

Statistical significance of group differences in categorical variables were assessed 

with Pearson’s Chi-Square test or Fisher’s Exact Test. A logistic regression model was used to 

examine the association of gender, early parental death, early parental divorce, GFRs and genetic 

risk to psychiatric disorder of the adoptees. All tests were two-tailed and the limit for statistical 

significance was set at p=0.05. The statistical software used in analyses was IBM SPSS Statistic 

Version 24. 

 

3. Results 
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Table 1 shows the bivariate associations between characteristics and genetic status of 

the adoptees. Nearly half of the adoptees were females, regardless of the genetic status. Nearly a 

quarter of the adoptees belonged to families with dysfunctional processes, but no significant 

difference between HR and LR adoptees was observed. A significantly higher proportion of HR 

adoptees, compared to LR adoptees, had experienced early parental death, while no difference 

between HR- and LR-adoptees was found in early parental divorce.  

 

/Insert Table 1 about here/ 

 

Table 2 presents the bivariate associations between characteristics and psychiatric 

disorder status, for HR- and LR- adoptees, separately. In the HR group, psychiatric disorder of the 

adoptees, compared to HR-adoptees without psychiatric disorder, was statistically significantly 

associated to families with dysfunctional processes, but not with gender and early parental death or 

divorce.  In the LR group, none of the characteristics were associated to a psychiatric disorder in the 

adoptees.  The Figure 1 illustrates the prevalence of psychiatric disorders among HR- and LR-

adoptees in the family functioning categories.  

 

   /Insert Table 2 about here/ 

/Insert Figure 1 about here/ 

 

Table 3 shows the results of logistic regression analysis, separately for HR– and LR– 

adoptees. An increased likelihood for psychiatric disorder was associated with dysfunctional family 

processes both in the HR- (OR 4.78, p=<0.001) and LR- (OR 2.62, p=0.032) group of the adoptees.  

 

/Insert Table 3 about here/ 

 

4. Discussion 
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Genetic and environmental factors are known to play a major role in the development 

of schizophrenia and schizophrenia spectrum disorders (Löhrs and Hasan, 2019; Nimgaonkar et al., 

2017; Read et al., 2005). However, further studies of the gene-environment interactions in 

psychiatric disorders are required, to improve our understanding and guide future preventive 

intervention strategies for the vulnerable populations affected (European Network of National 

Networks studying Gene-Environment Interactions in Schizophrenia (EU-GEI), 2014; 

Gianfrancesco et al., 2019). Our objective was to clarify this complex gene-environment interaction 

and find further evidence of the risk and protective factors for psychiatric disorders. The current 

study focused on family functioning of adoptive families, as an environmental risk factor in the 

development of psychiatric disorders, among adopted-away offspring of mothers, with and without 

schizophrenia spectrum disorder.  

The main finding of the current study was that dysfunctional adoptive family 

processes were significantly associated to an increased likelihood for the development of 

psychiatric disorders in adoptees, with or without a genetic risk for schizophrenia spectrum 

disorder. In our study, dysfunctional family functioning was deemed to include, maladaptive 

conflict solving, disturbed emotional expressions, unclear boundaries and unstable family patterns. 

Our finding is in line with numerous studies, using various types of study designs and populations 

(Benjet et al., 2010; Fergusson and Horwood, 2001; Whitfield et al., 2005).  

We were also able to show that the impact of dysfunctional family processes on the 

development of psychiatric disorders of the adoptees was more prominent in high-risk adoptees, 

compared to low-risk adoptees. This finding was in line with our hypothesis, that a genetic liability 

to schizophrenia spectrum disorders increases the sensitivity to family adversities. Our finding is 

also in concordance with previous studies of the environmental impacts on vulnerable populations 

(Marcus et al., 1987; Mäki et al., 2005; Roisko et al., 2011; Schiffman et al., 2002; Tienari et al., 

2004; Wahlberg et al., 2004; Wynne et al., 2006a). In families with functional processes, psychiatric 

disorders of the adoptees were not as common as they were in families with dysfunctional 

processes. Consequently, it is also justifiable to conclude that our study provides further evidence of 

the protective effect of functional family processes (Wahlberg et al., 2004; Wynne et al., 2006a). 

The impact of dysfunctional family processes on a child’s likelihood of developing 

psychiatric disorders can be explained from various viewpoints. In a conflictual family system, 

children may not learn to handle stress and conflicts, or they learn maladaptive ways to deal with 

them, which may make them more vulnerable to future environmental stressors (Danese and 

McEwen, 2012; Jones and Jablonski, 1998). Conflicts and disturbed parental relationships may also 
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complicate the separation-individuation processes (Daniels, 1990). In families with dysfunctional 

processes, intra-family relationships can include maladaptive habits such as rejection and 

withdrawal (Fauber et al., 1990), psychological control, rejection and neglect (see Hoeve et al., 

2009), that are all known to associate with children´s internalized problems. Furthermore, parental 

conflicts and discord are found to associate with damaged relationships between family members 

(Amato and Afifi, 2006). Thus, the conflictual nature of family relationships may be related to 

blurred boundaries and weakened interpersonal patterns in the family system.  

The stress-vulnerability model (Nuechterlein, 1987; Rosenthal, 1970; Zubin and 

Spring, 1977) suggests that, besides genetic vulnerability, individual vulnerability involves 

propensities acquired from the environment. Various marital and social environments are 

understood to supply children with different propensities, development outcomes and psychological 

qualities (see Belsky, 1984). Nuechterlein (1987) sees the adversities in family environment as 

socio-environmental stressors that may increase individual vulnerability. Thus, we assume that 

families with functional, and families with dysfunctional processes, affect children´s internalized 

propensities differently, which may further enhance the development of psychiatric disorders. 

Socio-environmental issues are significant factors in the development of psychiatric 

disorders. Family related negative events, such as parental death, divorce and decline in economic 

status are examples of several socio-environmental factors which form the concept of adverse 

childhood experiences (ACEs) (Felitti et al., 1998).  These are shown to associate to an increased 

risk for various mental health issues, including psychiatric disorders (Longden & Read 2016; 

Misiak et al., 2016; Najman et al., 2010), suicidality (Perez et al., 2016) and behavioral problems 

(Jimenez et al., 2016; Shetgiri et al., 2015). Very few previous studies have focused on the joint 

impact of both psychosocial and biological factors in the family, on the offspring’s psychological 

well-being.  

Surprisingly, in our study, early parental death and early parental divorce did not 

associate with psychiatric diagnoses in either the HR adoptees or LR adoptees.  One possible 

explanation for this is that their adverse effects may ease over time, as has been found with early 

parental death (Feigelman et al., 2017). In addition, children can be supported to cope with parental 

bereavement, which can protect them from future psychiatric disorders (see Haine et al., 2008).  

Furthermore, parental divorce can be a protective factor for children in contentious families (Amato 

and Afifi, 2006; Riggio, 2004). Conflict-free relationships and positive rearing between family 

members may help children to adapt to parental divorce (see Hetherington et al., 1998) or parental 

death (see Haine et al., 2008).  
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In this study, we were able to demonstrate, that all studied adversities had a more 

significant association to psychiatric disorders among offspring with biological mother with 

schizophrenia. This indicates a genetic vulnerability of the adopted-away offspring of mothers with 

schizophrenia. Earlier studies indicate that two or more simultaneously occurring ACEs increase the 

risk for negative outcomes, such as psychiatric disorders, for the exposed individuals (Bellis et al., 

2014; Curran et al., 2016; Felitti et al., 1998; Hughes et al., 2016; Klassen et al., 2016; Mersky et 

al., 2013; Rasic et al., 2014; Sugaya et al., 2012). Therefore, it is important to focus preventive 

actions on any potential ACE, with the aim of reducing the adverse cumulative effect on individuals 

exposed. The primary target for preventive interventions should be those individuals identified as 

having a genetic vulnerability for psychiatric disorders. 

 

4.1 Limitations and strengths of the study 

 

The findings of this study need to be considered in light of various limitations. Firstly, 

family functioning was measured using the Global Family Rating (GRF) scale (Wynne et al. 

2006a), when interviewing family members. The GFR does not assess potential changes in GRFs 

that may have occurred during each adoptee’s childhood.  Several studies from the Finnish 

Adoptive Family Study of Schizophrenia, however, have indicated that factors relating to family 

relationships, such as poor communication between family members, have remained relatively 

stable during the time course (Keskitalo, 2000; Roisko, et al., 2011; Wahlberg et al., 2001).  

Secondly, the details of the rearing practices of the adoptive families were not available from the 

study data. Further, the number of cases in some subgroup analyses, including those for parental 

death and divorce, was small, causing a lack of power in statistical analyses (Type II error). 

Consequently, we were not able to focus our analysis on specific psychiatric disorders, such as 

schizophrenia. 

The major strength of the present study was the use of comprehensive national data 

from the Finnish Adoptive Family Study of Schizophrenia, with methodologically sound 

assessments of various family environment related factors (Tienari, et al., 2000, 2004). To ascertain 

high diagnostic reliability, the diagnoses of study subjects were thoroughly reviewed by the 

researchers including several steps and checks on rater drift over time (Tienari et al. 2000, 2004). 
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4.2 Conclusions 

 

Our study findings provide further evidence of gene-environment interactions in the 

development of psychiatric disorders. Dysfunctional family processes seem to increase the risk for 

psychiatric disorders, particularly among those with a genetic vulnerability to schizophrenia.  Based 

on our results, early parental divorce and death do not associate with psychiatric morbidity in the 

adoptees, regardless of their genetic status. This study strongly highlights the need for preventive 

strategies and interventions, designed to reduce adversities in family functioning and to provide 

targeted support to vulnerable families. 
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Table 1. The characteristics of the adoptees with a high (HR) and low (LR) risk for 

schizophrenia spectrum disorders. 

 Total (n=346) HR (n=175) LR (n=171) χ
2 

Df P-

value 

Gender, female 185 (53.5%) 93 (53.1%) 92 (53.8%) 0.015 1 0.902 

Global Family Ratings    

Families with functional 

processes 

Families with mildly 

dysfunctional processes 

Families with dysfunctional 

processes 

 

126 (41.6%) 

 

91 (30%) 

 

86 (28.4%) 

 

70 (46.1%) 

 

37 (24.3%) 

 

45 (29.6%) 

 

56 (37.1%) 

 

54 (35.8%) 

 

41 (27.2%) 

4.914 2 0.086 

 

Early parental death 41 (11.8%) 30 (17.1%) 11 (6.4%) 9.498 1 0.002 

Early parental divorce 10 (2.9%) 8 (4.6%) 2 (1.2%) 3.566 1 0.105 

The total n on which the percentages are based varies because of data missing for some variables. 

HR = high-risk for schizophrenia spectrum disorder. 

LR = low-risk for schizophrenia spectrum disorder. 

Global Family Ratings (GFRs): Families with functional processes (GFR categories 1–2), families 

with mildly dysfunctional processes (GFR category 3), families with dysfunctional processes (GFR 

categories 4–5). 
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Table 2. The characteristics of the adoptees by their genetic status and psychiatric disorders. 

 HR (n=175)    LR (n=171)    

 Adoptee’s psychiatric 

disorder 

   Adoptee’s psychiatric 

disorder 

   

 YES (n=98) NO (n=77) χ
2 

Df P-value YES (n=59) NO (n=112) χ
2 

Df P-value 

Gender, female 51 (52.0 %) 42 (54.5%) 0.109 1 0.742 32 (54.2%) 60 (53.6%) 0.007 1 0.934 

Global Family Ratings 

Families with functional 

processes 

Families with mildly 

dysfunctional processes 

Families with dysfunctional 

processes 

 

31 (31.9%) 

 

23 (23.5%) 

 

35 (35.7%) 

 

39 (50.6%) 

 

14 (18.2%) 

 

10 (13.0 %) 

12.923 2 0.002 

 

 

13 (22.0%) 

 

20 (33.9%) 

 

18 (30.5%) 

 

43 (38.4%) 

 

34 (30.4%) 

 

23 (20.5%) 

4.929 2 0.085 

Early parental death, yes 16 (16.3%) 14 (18.2%) 0.104 1 0.747 4 (6.8%) 7 (6.2%) 0.018 1 1.000 

Early parental divorce, yes 5 (5.1%) 3 (3.9%) 0.144 1 0.736 0 (0%) 2 (1.80%) 1.066 1 0.545 

The total n on which the percentages are based varies because of data missing for some subjects. 

HR = high-risk for schizophrenia spectrum disorder. 

LR = low-risk for schizophrenia spectrum disorder. 

Global Family Ratings (GFRs): Families with functional processes (GFR categories 1–2), families with mildly dysfunctional processes (GFR 

category 3), families with dysfunctional processes (GFR categories 4–5).
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Figure 1. The prevalence of psychiatric disorders, according to the genetic status for 

schizophrenia spectrum disorders and family functioning categories, based on the Global 

Family Ratings. 

 

 

HR = high-risk for schizophrenia spectrum disorder 

LR = low-risk for schizophrenia spectrum disorder. 

Global Family Ratings (GFRs): Families with functional processes (GFR categories 1–2), families 

with mildly dysfunctional processes (GFR category 3), families with dysfunctional processes (GFR 

categories 4–5).

44.3 % 

62.2 % 

77.8 % 

23.2 % 

[ARVO] % 
43.9 % 

0

10

20

30

40

50

60

70

80

90

100

Families with functional

processes

Families with mildly

dysfunctional processes

Families with

dysfunctional processes

T
h
e 

p
er

ce
n
ta

g
es

 o
f 

th
e 

ad
o

p
te

es
 d

ia
g
n
o

se
d

 

w
it

h
 a

 p
sy

ch
ia

tr
ic

 d
is

o
rd

er
. 

The Global Family Ratings 

HR LR



ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

Table 3. The association of genetic vulnerability of the adoptees and family adversities to the likelihood for adoptee psychiatric disorder.  

 HR (n=175) 

Likelihood for psychiatric 

disorder
a
 

LR (n=171) 

Likelihood for psychiatric 

disorder
a 

 

 OR 95 % CI P-value OR 95 % CI P-value 

Gender, female 0.6 0.3–1.25 0.184 1.3 0.62–2.55 0.511 

Global Family Ratings 

Families with functional processes 

Families with mildly dysfunctional       

processes 

Families with dysfunctional processes 

 

ref.  

2.1 

 

4.8 

 

 

0.9-4.89  

 

2-11.44 

 

 

0.083 

 

<0.001 

 

ref. 

2.1 

 

2.6 

 

 

0.89–4.77 

 

1.08–6.33 

 

 

 

0.091 

 

 

0.032 

Early parental death, yes 1.1 0.45–2.72 0.819 1.3 0.33–5.37 0.686 

Early parental divorce, yes 1.4 0.24–8.2 0.284 ne  
  

a
 Odds ratio (OR), 95 % confidence interval (95% CI) and p-value from logistic regression model after adjusting for covariates. ne = not 

estimable. 

HR = high-risk for schizophrenia spectrum disorder. 

LR = low-risk for schizophrenia spectrum disorder. 

Global Family Ratings (GFRs): Families with functional processes (GFR categories 1–2), families with mildly dysfunctional processes (GFR 

category 3), families with dysfunctional processes (GFR categories 4–5). 

 


