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Abstract 

 

Purpose Earlier findings indicate that socioeconomic status (SES) of family associates with family 

functioning. This study examined the impacts of family functioning and genetic risk for schizophrenia on 

psychiatric morbidity of adoptees in families of high SES (HSES) and low SES (LSES). 

 

Methods The study population is a subgroup of the Finnish Adoptive Family Study of Schizophrenia. Of the 

adoptees, 152 had high genetic risk for schizophrenia spectrum disorders (HR) and 151 adoptees had low risk 

(LR). Of the adoptees, 185 (HR=94, LR=91) were raised in high-SES (HSES) families and 118 (HR=58, 

LR=60) in low-SES (LSES) families. The family SES was determined by the occupational status of the main 

provider of the family. The functioning of adoptive families was assessed based on Global Family Ratings 

(GFRs) and psychiatric disorders on DSM-III-R criteria. 

 

Results In the HSES families, the psychiatric morbidity of the adoptees was emphasized by HR (OR = 4.28, 

CI 2.14–8.56) and dysfunctional family processes (OR = 6.44, CI 2.75–15.04). In the LSES families, the 

adoptees´ psychiatric morbidity was almost significantly increased by HR (OR = 2.10, CI 0.99–4.45), but not 

by dysfunctional family processes (OR = 1.33, CI 0.53–3.34). 

 

Conclusions This study showed that in HSES families, dysfunctional family processes and HR for 

schizophrenia increased the likelihoods for the development of psychiatric disorders in adoptees. The results 

can be utilized in identifying risk factors in the development of psychiatric disorders and focusing preventative 

strategies on risk groups with acknowledging the importance of family functioning. 

 

Keywords: 

Gene-environment interaction, Socioeconomic status, Family functioning, Adoption study, Psychiatric 

disorders, Schizophrenia 
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1. Introduction 

 

The concept of socioeconomic status (SES) refers to a multifaceted and contextual social 

phenomenon that covers a wide variety of social aspects such as education, occupation and wealth [1]. 

Depending of the context, SES has been determined by societal rank-based measures, such as educational or 

occupational levels, or by economic factors, like personal or household income. Similarly, the concept of social 

class refers to occupational, educational and economical layers in societies that combine and separate 

individuals [4, 5]. The individuals and families of higher SES (HSES) or higher social classes are described as 

succeeding more in terms of education, occupation or wealth in their context compared to individuals of lower 

SES (LSES) [6, 7].  

It has been proposed that the different aspects of SES cannot be utilized interchangeably [8-9]. 

Braveman and colleagues [8] have proposed that different conclusions can be made regarding to the measured 

aspects of SES and that unmeasured SES aspects may influence the findings. Likewise, Geyer and colleagues 

[9] have shown that education, social class and income do not oftentimes correlate in study populations. 

However, some studies have implied that the different SES factors are interrelated, and that occupation can be 

used as a rough estimate for the educational and income level [1, 3] although such practice has also been 

criticized [8]. 

The SES of a family is reported to associate with parenting, parental relationships and family 

functioning [1, 6]. Taraban and Shaw [10] have proposed that the association of SES and parenting is due to 

contextual factors, such as access to quality nutrition or housing moderated by SES. The individuals and 

families of HSES are universally assumed to have better access to material and social resources, for instance 

better access to healthcare and education [1]. Furthermore, Bornstein and Bradley [1] have suggested that 

HSES enhances circumstances to more adaptive individual and familial functioning. Conger and colleagues 

[11] have reported that LSES increases risk for disadvantageous social and material conditions which may 

impair marital relationships and parenting. Hoffman [3] has implied that because of their lower occupational 

background, the LSES parents are more likely to invoke authoritarian parenting and less likely to use 

conversational parenting methods compared to HSES parents. 

Living in LSES circumstances is widely reported to increase the risk for unfavorable mental 

health outcomes for children [6, 12-15].  In different types of study populations schizophrenia and other 

psychiatric disorders are more often found to manifest among the offspring in LSES families with poor social 

and occupational conditions compared to offspring in HSES families [15-22]. The study of Wicks and 

colleagues [23] showed that children who were reared in socioeconomically deprived families were in higher 

risk for psychosis compared to children with advantaged SES background. Furthermore, the results of the study 
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[23] indicated a possible interaction effect of disadvantaged SES of family and genetic risk for psychosis in 

the development of psychosis. 

However, there are also opposite findings regarding the association of SES and psychiatric 

morbidity. A northern Finland 1966 Birth cohort study by Mäkikyrö and colleagues [24] showed that the 

incidence of early onset schizophrenia until 23 years was significantly higher in the children from upper social 

classes (1.14%) than among the children from lower social classes (0.47%).  Similarly, Mulvany and 

colleagues [25] reported in their case control study of first onset schizophrenia patients, a slightly increased 

risk of schizophrenia among the offspring in the highest social classes compared to the offspring raised in 

lower social class families. The study of Hjern and colleagues reported [26] a higher risk for social 

maladjustment in adoptees in white-collar families compared to adoptees in blue-collar families. Some studies 

have also reported that the children of parents who had high educational levels were at greater risk for 

schizophrenia and other psychiatric disorders compared to children whose parents had a lower educational 

background [13, 27-28]. A study by Kristensen and colleagues [29] reported that high parental educational 

levels associated with a four-fold risk for schizophrenia among the offspring with low educational level 

compared to offspring with high educational level. Likewise, the study of Goldberg and colleagues [30] 

reported that being raised in HSES families increased slightly the risk for schizophrenia among the individuals 

with low cognitive functioning compared to individuals with high cognitive functioning. 

Increasing evidence has shown that the genetic burden for schizophrenia increases the risk for 

all psychiatric disorders in addition schizophrenia in the offspring of a schizophrenic parent [31-35]. Although 

there is a significant genetic component in the etiology of schizophrenia, environmental factors contribute to 

the development of schizophrenia and other psychiatric disorders [36]. Previous findings from the Finnish 

Adoptive Family Study of Schizophrenia have demonstrated that adoptees with genetic liability for 

schizophrenia spectrum disorders are more vulnerable to disadvantageous environmental stressors, such as 

dysfunctional rearing, compared to adoptees with no such genetic risk status [35, 37-41]. On the other hand, 

healthy rearing is reported to be protective against psychiatric disorders and other internalizing symptoms [41-

43]. 

Earlier studies have widely documented the impacts of socioeconomic status of childhood family as an 

environmental factor contributing to the psychiatric morbidity of offspring. However, the interaction of genetic 

risk for schizophrenia, family functioning and psychiatric morbidity of children have seldom been examined 

in relation to socioeconomic status of the childhood family. The adoptee study design enables the examination 

of associations of childhood SES, family functioning and genetic risk. This study examines the impacts of 

family functioning and genetic risk for schizophrenia on psychiatric morbidity of adoptees in HSES and LSES 

families. 

.  



5 

 

2. Methods 

 

2.1 Subjects 

 

This study uses the nationwide data from the Finnish Adoptive Family Study of Schizophrenia. 

The study design, diagnostic procedures and selection criteria have been thoroughly reported elsewhere [34-

35, 38, 44-45] and will be presented here briefly. The study population was based on the hospital records 

covering all women (n=19447) admitted to Finnish psychiatric hospitals during the time span of 1960–1979. 

Of these women, those who had been diagnosed at least once with schizophrenia or paranoid psychosis were 

identified. After that, these women were checked through the census and parish registers to find the mothers 

who had given a child or children (high-risk adoptees) for adoption. The adoptees who were adopted by 

relatives, adopted after the age of four or adopted abroad were not included in the study population. After 

identifying the index adoptees, their adoptive parents were included in the study with no diagnostic exclusion 

criteria applied [34-35]. 

The genetically high-risk adoptees (HR) and their adoptive families were demographically 

matched with control adoptees (LR) and their adoptive parents on criteria such as sex, age of adoptee, the age 

of the adoptees at the time of the placement and SES of the adoptive family. The control adoptees were given 

up for adoption by biological mothers, who were either diagnosed with a psychiatric disorder other than 

schizophrenia spectrum disorder or had no diagnosed psychiatric disorder [34-35]. 

Following the definitions of Kendler and colleagues [46], the diagnoses of index mothers, based 

on DSM-III-R criteria [47], were arranged into broad schizophrenia spectrum disorders as follows: 

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) affective psychoses 

(bipolar and depressive disorders with psychotic features) [35]. The adoptees were defined to have HR for 

schizophrenia spectrum disorders, if they were given up for adoption by a mother with a verified diagnosis of 

a schizophrenia spectrum disorder. The biological mothers of the LR adoptees had either non-spectrum 

diagnoses or no diagnosis of a psychiatric disorder [34, 44]. 

The final study population (n=382) of the Finnish Adoptive Family Study of Schizophrenia 

consisted of 190 adoptees at HR and 192 adoptees at LR for schizophrenia spectrum disorders [35, 38]. The 

adoptive families were evaluated with comprehensive research procedures by experienced psychiatrists. The 

research procedures included family observations along with interviews and tests individually and with 

different family combinations [44, 48]. 
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The study sample of the current study consists of 303 adoptees (152 HR adoptees, 151 LR 

adoptees) and their adoptive families, for whom the SES information of the adoptive family was available for 

statistical analyses. SES and the family functioning of the adoptive family was measured at the time of initial 

assessment when the median age of the adoptees was 25 years (sd=10 years; IQR 18-34 years) of age. The 

mean age of adoptive parents in initial assessment was for mothers 60 years (sd=11 years, IQR 52-69 years) 

and for fathers 60 years (sd=10 years; IQR 52-67 years). 

 

2.2 Measures 

 

2.2.1. Psychiatric disorders of the adoptees 

 

The adopted offspring's psychiatric disorders were based on DSM-III-R criteria [47] and 

classified in this study into two categories in the following way: adoptees diagnosed with a psychiatric disorder 

(n=140; HR=89, LR=51) and adoptees with no psychiatric diagnosis (n=163; HR=63, LR=100). The category 

of schizophrenia spectrum disorders included (n=40; HSES=25, LSES=15) 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). The psychiatric disorders other than schizophrenia spectrum 

disorders disorder (n=100; HSES=58, LSES=42) included all the non-schizophrenia spectrum disorders [35].  

The DSM-III-R diagnoses [47] of the adoptees were made, whenever possible, by personal 

interviews and from hospital records and other diagnostically significant sources available [35]. The 

psychiatric status of the adoptees was defined as the hierarchically most severe lifetime diagnosis and followed 

the definitions of Kendler et al. [46], Tienari et al. [35] and Wynne et al. [41].  The diagnostic status of the 

adoptees was reassessed at the register follow-up when the median age of the adoptees was 44 years [38]. 

 

2.2.2 Socioeconomic status of childhood family 

 

Originally, the SES of the adoptive families was rated according to the four-level Finnish 

socioeconomic classification and determined by the main provider of the family [49]. The SES of the adoptive 

family was divided into four socioeconomic groups. The first group (SES I) (n=49) included adoptive families 

in which the head of the family was either academically educated, a free entrepreneur or worked in a 
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supervisory position. The second group (SES II) (n=136) covered adoptive families in which the head of the 

family worked either in a technical position, was a foreman or worked in an independent position as an 

entrepreneur or an office worker. The third group (SES III) (n=97) included adoptive families in which the 

head of the family was a subordinate office worker, a professional worker with at least two years of education 

or worked in an assistant position. The fourth group (SES IV) (n=21) consisted of families in which the head 

of the family worked as a helper or a cleaner or was employed in multiple minor positions. The retired and 

unemployed parents were classified according to their previous occupational positions. 

In this study, the first two groups (SES I & SES II) (n=211) were compound together because 

of the overlapping similarities between them to create a category of high socioeconomic status (HSES) of an 

adoptive family. Likewise, the last two groups (SES III & SES IV) (n=134) were also combined, and they 

form the category of low socioeconomic status (LSES) of an adoptive family.  

 

2.2.3. The assessment of family functioning 

 

The functioning of adoptive families was assessed using Global Family Ratings (GFRs) [41, 

45]. The GFRs are based on semi-structured individual, pair and family interviews and broad observations 

done by the researchers during the interview sessions. The researchers conducted the interviews blinded to 

genetic risk status of the adoptees. [41, 44-45, 48]. The GFRs reflect the functioning of adoptive families 

broadly from various viewpoints. These include: 1) Anxiety, 2) Boundaries, 3) Parental coalition, 4) Interaction 

and its quality, 5) Flexibility of homeostasis, 6) Transactional defenses, 7) Conflicts, 8) Empathy, 9) Power 

relations, 10) Reality testing, and 11) Basic trust. Based on the GFRs criteria, the families were classified into 

five categories on a scale from 1 = healthy to 5 = severely disturbed, chaotic [41, 45, 50]. 

The categorization of GFRs followed conceptually the hypothetical continuum of five-level 

Global Assessment of Relational Functioning (GARF), which was published in DMS-IV [51]. The criteria 

used in formulation of GFRs categories was based on contemporary family research literature [52]. The GFRs 

were grouped in the following way: 1) Families with functional processes, 2) Families with mildly 

dysfunctional processes, and 3) Families with dysfunctional processes [37]. The families with functional 

processes were represented by the GFRs categories 1 and 2, which were evaluated as healthy or mildly 

disturbed, for example in relation to anxiety; boundaries between the individual family members, generations, 

and between the family and the outside world; and interaction. Families with mildly dysfunctional processes 

were represented by GFRs category 3, which was estimated as moderately dysfunctional or neurotic in terms 

of interaction, relationships and interpersonal patterns and in which the conflicts were unresolved. Families 

with dysfunctional processes were represented by GFRs categories 4 and 5, which were evaluated as disturbed 

or severely disturbed and in which, for example, interpersonal patterns, conflict solving, and emotional 
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expression were deemed to be dysfunctional and maladaptive [41, 45]. The category groupings were formed 

based on the definitions of Tienari and colleagues [45]. 

 

2.2.4 Age at placement 

 

 The adoptees´ age at the time of placement in the family was classified in three categories: 0–6 

months, 7–18 months and over 19 months. In the HSES group the median age was 15 months and in the LSES 

group 11 months. The categorization was influenced by earlier research showing that adoption during the early 

months may reinforce secure attachment, whereas later adoption age may enhance attachment difficulties and 

worsen parent-child relationships [53-55]. 

 

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 genetic risk, the GFRs, gender and the age at placement with the psychiatric disorders of the 

adoptees separately for HSES and LSES families. Additional logistic regression analysis was conducted to 

examine the interaction of genetic risk for schizophrenia spectrum disorders and family functioning with 

adoptees´ psychiatric morbidity. 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 26. 

 

3. Results 

 

Table 1 presents the bivariate associations between characteristics of the adoptees and SES of 

the adoptive families. In both SES groups, women and HR for schizophrenia spectrum disorders accounted for 

approximately half of the adoptees. In the HSES group of the adoptees, a significantly higher proportion of 

adoptees belonged to families showing functional processes compared to the LSES group of the adoptees. In 

the LSES group of adoptees, significantly more families were evaluated as families with dysfunctional 

processes compared to the HSES group of adoptees. In both SES groups, a nearly equal proportion of adoptees 

were diagnosed with a psychiatric disorder. 
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Table 1. The characteristics of the adoptees, by the socioeconomic status (SES) groups of the adoptive 

families. 

 High SES (HSES) 
(n = 185) 

Low SES (LSES) 
(n = 118) 

P-VALUE 

High genetic risk (HR) for schizophrenia 
spectrum disorders 
   Yes 
   No 

 
 
94 (50.8%) 
91 (49.2%) 

 
 
58 (49.2%) 
60 (50.8%) 

0.778 

Global Family Ratings (GFRs) 
   Families with functional processes 
   Families with mildly dysfunctional processes 
   Families with dysfunctional processes 

 
89 (48.1%) 
51 (27.6%) 
45 (24.3%) 

 
37 (31.4%) 
40 (33.9%) 
41 (34.7%) 

0.014 
 
 
 

Gender 
   Female 
   Male 

 
101 (54.6%) 
84 (45.4%) 

 
67 (56.8%) 
51 (43.2%) 

0.709 

Age at placement 
   0–6 months 
   7–18 months 
   19+ months 

 
47 (25.4%) 
63 (34.1%) 
75 (40.5%) 

 
37 (31.3%) 
48 (40.7%) 
33 (28%) 

0.083 

Diagnosed psychiatric disorder 
    Yes 
    No 

  
83 (44.9%) 
102 (55.1%) 

 
57 (48.3%) 
61 (51.7%) 

0.558 

SES = socioeconomic status. HSES = high socioeconomic status (SES I–II). LSES = low socioeconomic status 

(SES III–IV). 

HR = high genetic risk for schizophrenia spectrum disorders. 

Age at placement = adoptee´s age at the time of the placement into the adoptive family. 

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). 

 

Table 2 presents the associations of psychiatric disorder status with the characteristics of the 

adoptees in HSES and LSES groups, separately. In the HSES group, the psychiatric disorder of the adoptees 

was statistically significantly associated with HR status of the adoptees and families with dysfunctional 

processes. Furthermore, in the HSES group, the adoptees were not diagnosed with a psychiatric disorder to a 

statistically significant degree in families with functional processes. In the LSES group, HR status showed a 

marginally significant association with adoptee psychiatric disorders. 

Table 3 shows the results of logistic regression analysis, separately for HSES- and LSES-

adoptive families. In the HSES group, the likelihood of a psychiatric disorder was increased in HR adoptees 

(OR 4.28, CI 2.14–8.56) and those exposed to adoptive families with dysfunctional processes (OR 6.44, CI 

2.75–15.04). In the LSES group of the adoptive families, the likelihood for a psychiatric disorder was almost 

significantly associated with HR status of the adoptees (OR 2.10, CI 0.99–4.45).  
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Furthermore, an additional analysis was done to examine the interaction of genetic risk for 

schizophrenia spectrum disorders and family functioning with adoptees´ psychiatric morbidity. The analysis 

revealed no significant (HSES, p = 0.802; LSES, p = 0.601) interaction between the variables and the likelihood 

for the development of any psychiatric disorder. 

 



11 

 

Table 2. The characteristics of the adoptees in relation to their psychiatric disorder status, by socioeconomic status (SES) groups of the adoptive families. 

 High SES (n=185) Low SES (n=118) 

 Adoptee’s any psychiatric disorder Adoptee’s any psychiatric disorder 

 YES (n=83) NO (n=102) P-value YES (n=57) NO (n=61) P-value 

High genetic risk (HR) for schizophrenia 
   Yes 
   No 

 
56 (67.5%) 
27 (32.5%) 

 
38 (37.3%) 
64 (62.7%) 

0.001  
33 (57.9%) 
24 (42.1%) 

 
25 (41%) 
36 (59%) 

0.066 

Global Family Ratings (GFRs) 
   Families with functional processes 
   Families with mildly dysfunctional processes 
   Families with dysfunctional processes 

 
27 (32.5%) 
24 (28.9%) 
32 (38.6%) 

 
62 (60.8%) 
27 (26.5%) 
13 (12.7%) 

<0.001 
 
 
 

 
17 (29.8%) 
19 (33.3%) 
21 (36.8%) 

 
20 (32.8%) 
21 (34.4%) 
20 (32.8%) 

0.890 
 
 
 

Gender 
   Female 
   Male 

 
44 (53%) 
39 (47%) 

 
57 (55.9%) 
45 (44.1%) 

0.697  
32 (56.1%) 
25 (43.9%) 

 
35 (57.4%) 
26 (42.6%) 

0.892 

Age at placement 
   0–6 months 
   7–18 months 
   19+ months 

 
17 (20.5%) 
32 (38.5%) 
34 (41%) 

 
30 (29.4%) 
31 (30.4%) 
41 (40.2%) 

0.311  
20 (35.1%) 
20 (35.1%) 
17 (29.8%) 

 
17 (27.9) 
28 (45.9%) 
16 (26.2%) 

0.479 

Adoptees´ any psychiatric disorder includes all the diagnosed psychiatric disorders. 

SES = socioeconomic status. High SES = high socioeconomic status (SES I–II). Low SES = low socioeconomic status (SES III–IV).  

HR = high genetic risk for schizophrenia spectrum disorders. 

Age at placement = adoptee´s age at the time of the placement into the adoptive family. 

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 3. The likelihood for psychiatric disorder of the adoptees, by the socioeconomic status (SES) groups of the adoptive families.  

 High SES (n=185) 
Likelihood for any psychiatric disordera 

Low SES (n=118) 
Likelihood for any psychiatric disordera 

 OR 95 % CI  OR 95 % CI  

High genetic risk (HR) for schizophrenia, yes  4.28*** 2.14–8.56  2.10 0.99–4.45  

Global Family Ratings (GFRs) 
   Families with functional processes 
   Families with mildly dysfunctional processes 
   Families with dysfunctional processes 

 
ref. 
2.83** 
6.44*** 

 
 
1.29–6.21      
2.75–15.04 

 
 
 
 

 
ref. 
1.17 
1.33 

 
 
0.46–2.95 
0.53–3.34 

 
 
 
 

Gender of the adoptee, female 0.78 0.40–1.50  0.95 0.45–2.01  

Age at placement 
   0–6 months 
   7–18 months 
   19+ months 

 
ref. 
1.36 
1.04 

 
 
0.57–3.25 
0.45–2.43 

 
 
 
 

 
ref. 
0.59 
0.92 

 
 
0.24–1.42 
0.35–2.39 

 
 
 
 

a Adoptees´ any psychiatric disorder includes all the diagnosed psychiatric disorders. 

SES = socioeconomic status. High SES = high socioeconomic status (SES I–II). Low SES = low socioeconomic status (SES III–IV). 

HR = high genetic risk for schizophrenia spectrum disorders. 

Age at placement = adoptee´s age at the time of the placement into the adoptive family. 

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). 

*p < 0.05, **p < 0.01, ***p < 0.001 
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4. Discussion 

 

This study examined the impacts of family functioning and genetic risk for schizophrenia on 

psychiatric morbidity of adoptees who were brought up in families of high SES (HSES) and low SES (LSES).  

In our study, there were approximately equal proportions of adoptees diagnosed with a psychiatric disorder 

both in the HSES and LSES groups. However, only in the HSES group was the family functioning associated 

with the psychiatric morbidity of the adoptees. The main finding of our study is that, regardless of the genetic 

liability for schizophrenia spectrum disorders, psychiatric morbidity was emphasized among the adoptees 

raised in HSES families with dysfunctional processes, compared to corresponding LSES families. Although 

HSES is commonly reported to enhance the functioning of families and psychosocial wellbeing of individuals, 

some studies have reported HSES as a risk factor for the development of schizophrenia and other psychiatric 

disorders. For example, the results of the birth cohort study by Mäkikyrö and colleagues [24], and a case 

control study by Mulvany and colleagues [25] showed a higher occurrence of schizophrenia among the children 

from upper social classes. In addition, some studies have reported increased likelihoods for psychiatric 

disorders among the offspring of parents with high educational levels [13, 27-28]. Our study brings a deeper 

perspective to the association of family SES with psychiatric morbidity of children, as our analysis includes 

the impacts of genetic and family environmental factors. 

Furthermore, in addition to dysfunctional family processes, the high genetic risk for 

schizophrenia spectrum disorders (HR) was a significant risk factor for psychiatric disorders among the 

adoptees in HSES families. Earlier findings from the Finnish Adoptive Family Study of Schizophrenia [35, 

38-41] and other HR studies [56] have shown that HR adoptees are more vulnerable to adverse environmental 

stressors. In LSES families also, the genetic risk for schizophrenia spectrum disorders increased the psychiatric 

morbidity of the adoptees, although not as notably as among the adoptees in HSES families. Furthermore, an 

additional analysis revealed that interaction between genetic liability for schizophrenia spectrum disorders and 

family functioning did not associate with the psychiatric morbidity of the adoptees in LSES families. 

A plausible explanation for our main finding is that, when family processes in HSES families 

are rated as dysfunctional, parental expectations and demands on high educational or intellectual success from 

their offspring may manifest as more distressing than in corresponding LSES families. In our study, the Global 

Family Ratings (GFRs) scale was used to evaluate the level of functioning in adoptive families. The GFRs 

include many dimensions, such as level of conflicts, empathy and intrafamily interaction, which may designate 

the levels of parental support within the families. Previous research has shown that in conflict-ridden family 

systems, children may not learn adaptive ways to handle stress [57-58]. Overall, familial SES, whether assessed 

via education, occupation, or income, relates to nearly every aspect of offspring psychological development 

[5, 59], parental values, childrearing goals and rearing patterns [3], and parental aspirations for their children 

[60]. 
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Particularly for the HR adoptees, harsh parental expectations in HSES families with 

dysfunctional processes can be notably stressful and harmful in terms of psychiatric morbidity, possibly 

because the adoptees´ cognitive abilities may not equate to those of the adoptive parents [30]. The dissonance 

between an adoptee´s own capabilities and parental expectations may be emphasized for HR adoptees in HSES 

families with dysfunctional processes. Therefore, in HSES families with dysfunctional processes, the HR 

adoptees may face constant and long-term experiences of social defeat, which is proposed to increase the risk 

for the development of schizophrenia [61]. 

Moreover, in our results the psychiatric disorders of the adoptees were less prevailing in the 

HSES families with functional processes as they were in HSES families with dysfunctional processes. This 

follows partly the earlier studies of the Finnish Adoptive Family Study of Schizophrenia [40-41] that have 

denoted the protective nature of functional rearing against psychiatric disorders among adoptees. Therefore, it 

is reasonable to assume that functional family processes may have protective effect against psychiatric 

morbidity of offspring in HSES families. It can be possible that in HSES families with functional processes, 

the rearing environment for adoptees is distinctively beneficial in terms of psychosocial well-being, because 

of both advantaged socioeconomic and familial factors. 

Furthermore, the age at adoption was higher in the HSES group. Although, this did not associate 

with the psychiatric morbidity of the adoptees, earlier studies have proposed that earlier adoptions can be 

beneficial to children [62]. It may be possible that in some cases the adoptees in HSES families were taken 

care by their biological mothers a longer time than the adoptees in LSES families and some of HSES adoptees 

may have had an earlier placement in a foster home. There were however no significant differences between 

the SES-groups on the age at adoption. 

It is also possible that the parents in HSES families may be more likely to refer their children 

for psychiatric help compared to LSES parents. Previous research has shown that HSES parents may be more 

aware of psychiatric disorders and consider more often psychiatric care as a possible treatment for mental 

disorders compared to LSES parents [63]. The study of von dem Knesebeck and colleagues [63] 

furthermore showed that LSES parents may be more likely than HSES parents to consider relaxation 

and sports as valid methods for treatment of psychiatric disorders. Therefore, the psychiatric 

morbidity of adoptees can possibly remain unnoticed in LSES families, whereas in HSES families 

the adoptees may end up to the path of accumulating psychiatric disorders. 

Of notable interest is that in our results the family functioning of LSES adoptive families did 

not, per se, associate with psychiatric morbidity of the adoptees. This finding can be explained from various 

viewpoints. Firstly, in LSES adoptive families with dysfunctional processes, compared to HSES families with 

dysfunctional processes, the deficient parental support may not be as detrimental because of lower levels of 

parental expectations. Davis-Kean [64] showed that socioeconomically advantaged parents had higher 



15 

 

educational expectations for their children compared to less-educated and less-affluent parents. Secondly, 

functional family processes evidently protect adoptees from some generally recognized adverse effects of 

LSES. This phenomenon is described, for example, in the study by Pirkola and colleagues [65], in which 

parental unemployment did not associate with psychiatric morbidity of the offspring, possibly because 

unemployed parents may have more time for supportive parenting compared to their employed counterparts. 

Thirdly, as Bøe and colleagues [66], and Solantaus and colleagues [67] have reasoned, welfare state services 

and benefits can alleviate the adverse effects and stressfulness of disadvantaged economic circumstances, such 

as poor nutrition, inadequate housing and limited health care [16]. In Finland, the public health care services 

are nationwide and available for everyone comprehensively and impartially. It has been shown that in Finland 

the people of LSES more often lean on public health care services [68] and therefore the availability and quality 

of public health care directly affects those who are underprivileged. 

It is suggested that SES generally moderates material and social conditions which affect 

parenting [10]. In our study the results of bivariate analyses (Table 2) showed that functional processes were 

emphasized in HSES families, whereas dysfunctional processes were more prevalent in LSES families. This 

is in line with a study by Bornstein and Bradley [1] reporting that HSES enhances circumstances to more 

adaptive individual and familial functioning. On the other hand, Conger and colleagues [11] have shown that 

LSES deteriorates marital relationships and parenting, which may be a result of economic hardship [67].  

The adoption study design enabled us to examine both genetic and environmental contribution 

to psychiatric morbidity of the adoptees. The adoptees were adopted by families of different SES backgrounds, 

and thus, the HR adoptees were represented both in families of HSES and LSES. Therefore, we were able to 

analyze, in different SES contexts, the impact of genetic risk for schizophrenia spectrum disorders on the 

development of any psychiatric disorder. Our results expand the perception that increased levels of psychiatric 

disorders among the individuals of LSES are to be explained primarily by genetic factors. Gallagher and 

colleagues [16] have interpreted that because individuals with genetic risk for psychiatric disorders are often 

overrepresented in LSES stratum, therefore the increased occurrence of psychiatric disorders in the LSES 

context is mainly due to genetic factors. Our results instead showed an unequivocal impact of dysfunctional 

family functioning in HSES families on adoptees´ psychiatric morbidity. Also, in the HSES families the 

functional processes seemed to protect adoptees from psychiatric morbidity. Furthermore, our results add some 

new perspectives to the theory of social causation in which the higher occurrence of psychiatric disorders in 

the LSES context is explained with the interpretation that disadvantageous socioeconomic milieus enhance the 

risk for psychiatric disorders [58, 69]. This demonstrates the sound design of this adoptee study and shows the 

necessity for more research concerning the role of both genetic and environmental factors in the development 

of psychiatric disorders. 

The family HR studies have principally focused on the development of the same disorder in 

offspring that the parents were diagnosed with. However, accumulating evidence from family HR studies has 
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documented that the offspring of a parent with schizophrenia are in increased risk, not only for schizophrenia, 

but also for any psychiatric disorder [32-33, 70]. Likewise, our results showed that the genetic vulnerability 

for schizophrenia spectrum disorders increased the likelihood for the development of any psychiatric disorder 

in the adoptees, especially when raised in HSES families with dysfunctional processes. 

 

4.1 Strengths and limitations of the study 

 

 The major strength of the current study is the adoptee study design which enabled the 

examination of genetic and various environmental factors separately. Reliable diagnostics and diversified 

methodological procedures, accomplished by trained researchers, are also to be considered as substantial 

strengths of this study. Furthermore, the functioning of families was assessed with a detailed measure (GFRs), 

that evaluates adoptive families based on factors such as interaction between family members, level of 

conflicts, power relations and parental coalitions [41]. 

 This study also has some limitations. To start with, we analyzed the overall psychiatric 

morbidity of the adoptees. The analysis of different psychiatric disorder groups was not feasible due to 

relatively small number of cases stratified by SES. Moreover, the SES groups used in this study were 

categorized according to the four-level Finnish socioeconomic classification, which is based solely on the 

occupational status of the main provider of the family. Although the classification has been widely used, it is, 

as anticipated, unobservant for different factors of SES, such as parental education, income, wealth, 

neighborhood SES, or occupational status of the second breadwinner of the family. We acknowledge the 

limitations concerning our SES variable and we cannot therefore estimate how the unmeasured SES factors 

may have affected our results. Furthermore, using the dichotomized occupational status (HSES/LSES) as the 

SES variable may not be sensitive enough to reflect the heterogeneity of the SES groups. 

Furthermore, we cannot be completely certain of how permanent the SES of each family was 

throughout the years, as the SES circumstances were recorded at only one stage. Therefore, we cannot estimate 

how much our results are affected for circumstances, such as loss of job or income. However, Gottfried and 

colleagues [59] have demonstrated that the occupational status of fathers remains relatively consistent during 

the years, especially among the fathers of advanced ages. We can assume that also the adoptive parents from 

our study were at an advanced age and therefore their SES would have remained quite stable during the 

childhood and adolescence of the adoptees. Worthy of recognition is also that the Finnish society has 

traditionally been ethnically homogenous, consisting mainly by white people with a relatively small number 

of ethnic minorities among the population. Therefore, it is unlikely that ethnic differences could have affected 

our results about the SES variable. Furthermore, due to small number of cases, we were not able to examine 

the impacts of potential explaining factors, such as early parental death or early parental divorce on our results.  
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Moreover, the assessed family functioning is cross sectional and we cannot estimate how unchangeable it 

stayed through the years. Finally, as the number of families with functional processes in the HSES group and 

families with dysfunctional processes in the LSES group were elevated; this may have an impact on our results. 

Yet, it is to be considered that this reflects a commonly found phenomenon that improved socioeconomic 

factors enhance the functioning of families. All these limitations lead to the possibility for alternative findings 

(Type I error) and also the chance of not observing all the attainable findings remains (Type II error). 

 

Conclusion/Summary 

 

In this study, we were able to focus on family functioning and genetic vulnerability to 

schizophrenia spectrum disorders with an objective to clarify the associations of environmental and genetic 

factors in the development of psychiatric disorders of the adoptees in families of high and low socioeconomic 

status. The main finding of this study showed that psychiatric morbidity of the adoptees was emphasized in 

HSES families with dysfunctional family processes. Our findings furthermore demonstrated that genetic risk 

for schizophrenia spectrum disorders increased the risk for psychiatric disorders in adoptees, both in HSES 

and LSES families. Earlier findings from the Finnish Adoptive Family Study of Schizophrenia have reported 

that adoptees with high genetic risk for schizophrenia spectrum disorders are more vulnerable to adverse 

environmental stressors, which our results also confirm, especially concerning the HSES families. 

Furthermore, functional family processes seemed to protect adoptees from psychiatric morbidity in the HSES 

group. Based on our findings, the dysfunctional family processes were elevated in the LSES families. HR 

adoption family study design is an effective method to study gene-environment interactions. This is particularly 

important in identifying risk factors, finding ways treat psychiatric disorders and focusing preventative 

strategies on risk groups. 

 

Acknowledgments We express our deepest gratitude to Pekka Tienari*, Lyman C. Wynne*, Ilpo Lahti, Juha 

Moring*, Mikko Naarala and Anneli Sorri for their contribution in the study design, data collection and 

psychiatric diagnoses of the participants in this study. 

*deceased 

 

Funding This study (TM) was supported by Oulu University Hospital, Oulu, Finland; The Alma and K.A. 

Snellman Foundation, Oulu, Finland and The Emil Aaltonen Foundation, Tampere, Finland. The research work 

of MN is supported by ITLA – Children's Foundation, Finland.  



18 

 

 

Data availability Not available. 

 

Code availability Not available. 

 

Ethics approval The Finnish Adoptive Family Study was approved by the Ethics Committee of Oulu 

University Hospital on 2 May 1988. The study design was reviewed and reapproved on 15 October 1991 by 

the Ethics Committee of Oulu University Hospital. The study design was evaluated to have followed the ethical 

practices of the time. 

 

Conflict of interest The authors declare that they have no conflict of interest. 

 

References 

 

1. Bornstein MH, Bradley RH (eds.) (2003) Socioeconomic status, parenting, and child 

development. Lawrence Erlbaum Associates Publishers. 

2. Ensminger ME, Fothergrill K (2003) A Decade of Measuring SES: What It Tells Us and Where 

to go From Here. In: Bornstein MH, Bradley RH (eds.), Socioeconomic status, parenting, and 

child development. Lawrence Erlbaum Associates Publishers, Mahwah, New Jersey, pp 13-28. 

3. Hoffman LW (2003) Methodological issues in studies of SES, parenting, and child development. 

In: Bornstein MH, Bradley RH (eds.) Socioeconomic status, parenting, and child development. 

Lawrence Erlbaum Associates Publishers, Mahwah, New Jersey, pp 125-143. 

4. Kraus MW, Park JW, Tan JJX (2017) Signs of Social Class: The Experience of Economic 

Inequality in Everyday Life. Perspect Psychol Sci 12:422–435. 

https://doi.org/10.1177/1745691616673192 

5. Manstead ASR (2018) The psychology of social class: How socioeconomic status impacts 

thought, feelings, and behaviour. Br J Soc Psychol 57:267–291. 

https://doi.org/10.1111/bjso.12251 

6. Bradley RH, Corwyn RF (2002) Socioeconomic status and child development. Annual Review of 

Psychology 53:371-399. 

7. Roubinov DS, Boyce WT (2017) Parenting and SES: relative values or enduring principles?. Curr 



19 

 

Opin Psychol 15:162–167. https://doi.org/10.1016/j.copsyc.2017.03.001 

8. Braveman PA, Cubbin C, Egerter S, et al (2005) Socioeconomic Status in Health Research: One 

Size Does Not Fit All. JAMA 294:2879. https://doi.org/10.1001/jama.294.22.2879 

9. Geyer S, Hemström Ö, Peter R, Vågerö D (2006) Education, income, and occupational class 

cannot be used interchangeably in social epidemiology. Empirical evidence against a common 

practice. J Epidemiol Community Health 60:804–810. https://doi.org/10.1136/jech.2005.041319 

10. Taraban L, Shaw DS (2018) Parenting in context: Revisiting Belsky’s classic process of parenting 

model in early childhood. Developmental Review 48:55–81. 

https://doi.org/10.1016/j.dr.2018.03.006 

11. Conger RD, Conger KJ, Martin MJ (2010) Socioeconomic Status, Family Processes, and 

Individual Development. J Marriage Fam 72:685–704. https://doi.org/10.1111/j.1741-

3737.2010.00725.x 

12. Agerbo E, Sullivan PF, Vilhjálmsson BJ, Pedersen CB, Mors O, Børglum AD, Hougaard DM, 

Hollegaard MV, Meier S, Mattheisen M, Ripke S, Wray NR, Mortensen PB (2015) Polygenic 

Risk Score, Parental Socioeconomic Status, Family History of Psychiatric Disorders, and the Risk 

for Schizophrenia: A Danish Population-Based Study and Meta-analysis. JAMA Psychiatry 

72:635-641. https://doi.org/10.1001/jamapsychiatry.2015.0346 

13. Bøe T, Øverland S, Lundervold AJ (2012) Socioeconomic status and children´s mental health: 

Results from the Bergen Child Study. Soc Psychiatry Psychiatr Epidemiol 47:1557-1566. 

14. Mansfield AK, Dealy JA, Keitner GI (2013) Family Functioning and Income: Does Low-Income 

Status Impact Family Functioning?. The Family Journal 21:297–305. 

https://doi.org/10.1177/1066480713476836 

15. Reiss F, Meyrose AK, Otto C, Lampert T, Klasen F, Ravens-Sieberer U (2019) Socioeconomic 

status, stressful life situations and mental health problems in children and adolescents: Results of 

the German BELLA cohort-study. PLoS One 14. https://doi.org/10.1371/journal.pone.0213700 

16. Gallagher BJ, Jones BJ, McFalls JA, Pisa AM (2006) Social class and type of schizophrenia. Eur. 

Psychiatry 21:233–237. https://doi.org/10.1016/j.eurpsy.2006.04.001 

17. Hakulinen C, Webb RT, Pedersen CB, Agerbo E, Mok PLH (2019) Association Between Parental 

Income During Childhood and Risk of Schizophrenia Later in Life. JAMA Psychiatry. 

https://doi.org/10.1001/jamapsychiatry.2019.2299 

18. Jones BJ, Gallagher BJ, Pisa AM, McFalls JA (2008) Social class, family history and type of 

schizophrenia. Psychiatry Research 159:127-132. 

19. Kivimäki M, Batty GD, Pentti J, Shipley MJ, Sipilä PN, Nyberg ST, Suominen SB, Oksanen T, 



20 

 

Stenholm S, Virtanen M, Marmot MG, Singh-Manoux A, Brunner EJ, Lindbohm JV, Ferrie JE, 

Vahtera J (2020) Association between socioeconomic status and the development of mental and 

physical health conditions in adulthood: a multi-cohort study. The Lancet Public Health 5:e140–

e149. https://doi.org/10.1016/S2468-2667(19)30248-8 

20. Muntaner C, Eaton WW, Miech R, O´Campo P (2004) Socioeconomic position and major mental 

disorders. Epidemiologic Reviews 26:53-62. 

21. Repetti RL, Taylor SE, Seeman TE (2002) Risky families: Family social environments and the 

mental and physical health of offspring. Psychological Bulletin 128:330-366. 

22. Wicks S, Hjern A, Gunnell D, et al (2005) Social Adversity in Childhood and the Risk of 

Developing Psychosis: A National Cohort Study. AJP 162:1652–1657. 

https://doi.org/10.1176/appi.ajp.162.9.1652 

23. Wicks S, Hjern A, Dalman C (2010) Social Risk or Genetic Liability for Psychosis? A Study of 

Children Born in Sweden and Reared by Adoptive Parents. American Journal of Psychiatry 

167:1240–1246. https://doi.org/10.1176/appi.ajp.2010.09010114 

 

24. Mäkikyrö T, Isohanni M, Moring J, Oja H, Hakko H, Jones P, Rantakallio P (1997) Is a child´s 

risk of early onset schizophrenia increased in the higher social class?. Schizophrenia Research 

23:245-252. 

25. Mulvany F, O’Callaghan E, Takei N, Byrne M, Fearon P, Larkin C (2001) Effect of social class 

at birth on risk and presentation of schizophrenia: case-control study. BMJ 323:1398–1401. 

https://doi.org/10.1136/bmj.323.7326.1398 

26. Hjern A, Lindblad F, Vinnerljung B (2002) Suicide, psychiatric illness, and social maladjustment 

in intercountry adoptees in Sweden: a cohort study. Lancet (London, England) 360:443–448. 

https://doi.org/10.1016/S0140-6736(02)09674-5 

27. Byrne M, Agerbo E, Eaton WW, Mortensen PB (2004) Parental socio-economic status and risk 

of first admission with schizophrenia - A Danish national register based study. Social Psychiatry 

and Psychiatric Epidemiology 39:87–96. https://doi.org/10.1007/s00127-004-0715-y 

28. Merikangas KR, He JP, Burstein M, Swanson SA, Avenevoli S, Cui L, Benjet C, Georgiades K, 

Swendsen J (2010) Lifetime prevalence of mental disorders in US adolescents: Results from the 

National Comorbidity Study-Adolescent Supplement (NCS-A). J Am Acad Child Adolesc 

Psychiatry 49:980–989. 

29. Kristensen P, Gravseth HM, Bjerkedal T (2010) Influence of early life factors on social 

inequalities in psychiatric outcomes among young adult Norwegian men. European Journal of 



21 

 

Public Health 20:517–523. https://doi.org/10.1093/eurpub/ckq083 

30. Goldberg S, Fruchter E, Davidson M, Reichenberg A, Yoffe R, Weiser M (2011) The relationship 

between risk of hospitalization for schizophrenia, SES, and cognitive functioning. Schizophrenia 

Bulletin 37:664–670. https://doi.org/10.1093/schbul/sbr047 

31. Dean K, Stevens H, Mortensen PB, Murray RM, Walsh E, Pedersen CB (2010) Full Spectrum of 

Psychiatric Outcomes Among Offspring With Parental History of Mental Disorder. Arch Gen 

Psychiatry 67:822–829. https://doi.org/10.1001/archgenpsychiatry.2010.86 

32. Rasic D, Hajek T, Alda M, Uher R (2014) Risk of Mental Illness in Offspring of Parents With 

Schizophrenia, Bipolar Disorder, and Major Depressive Disorder: A Meta-Analysis of Family 

High-Risk Studies. Schizophr Bull 40:28–38. https://doi.org/10.1093/schbul/sbt114 

33. Sandstrom A, Sahiti Q, Pavlova B, Uher R (2019) Offspring of parents with schizophrenia, bipolar 

disorder, and depression: a review of familial high-risk and molecular genetics studies. Psychiatric 

Genetics 29:160–169. https://doi.org/10.1097/YPG.0000000000000240 

34. Tienari P, Wynne LC, Moring J, Läksy K, Nieminen P, Sorri A, Lahti I, Wahlberg KE, Naarala 

M, Kurki-Suonio K, Saarento O, Koistinen P, Tarvainen T, Hakko H, Miettunen J (2000) Finnish 

adoptive family study: Sample selection and adoptee DSM-III-R diagnoses. Acta Psychiatrica 

Scandinavica 101:433–443.  

35. Tienari P, Wynne LC, Läksy K, Moring J, Nieminen P, Sorri A, Lahti I, Wahlberg KE (2003) 

Genetic boundaries of the schizophrenia spectrum: Evidence from the Finnish adoptive family 

study of schizophrenia. American Journal of Psychiatry 160:1587–1594.  

36. Torrey EF, Yolken RH (2019) Schizophrenia as a pseudogenetic disease: A call for more gene-

environmental studies. Psychiatry Research 278:146–150. 

https://doi.org/10.1016/j.psychres.2019.06.006 

37. Myllyaho T, Siira V, Wahlberg KE, Hakko H, Läksy K, Roisko R, Niemelä M, Räsänen S (2019) 

Interaction of genetic vulnerability to schizophrenia and family functioning in adopted-away 

offspring of mothers with schizophrenia. Psychiatry Res 278:205–212. 

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

38. Tienari P, Wynne LC, Sorri A, Lahti I, Läksy K, Moring J, Naarala M, Nieminen P, Wahlberg 

KE (2004) Genotype-environment interaction in schizophrenia-spectrum disorder. Long-term 

follow-up study of Finnish adoptees. British Journal of Psychiatry 184:216–222. 

39. Wahlberg KE, Wynne LC, Oja H, Keskitalo P, Pykäläinen L, Lahti I, Moring J, Naarala M, Sorri 

A, Seitamaa M, Läksy K, Kolassa J, Tienari P (1997) Gene-environment interaction in 

vulnerability to schizophrenia: findings from the Finnish Adoptive Family Study of 



22 

 

Schizophrenia. Am J Psychiatry 154:355–362. https://doi.org/10.1176/ajp.154.3.355 

40. Wahlberg KE, Wynne LC, Hakko H, Läksy K, Moring J, Miettunen J, Tienari P (2004) Interaction 

of genetic risk and adoptive parent communication deviance: Longitudinal prediction of adoptee 

psychiatric disorders. Psychological Medicine 34:1531-1541. 

41. Wynne LC, Tienari P, Nieminen P, Sorri A, Lahti I, Moring J, Naarala M, Läksy K, Wahlberg 

KE, Miettunen J (2006) Genotype-environment interaction in the schizophrenia spectrum: 

Genetic liability and global family ratings in the Finnish adoption study. Family Process 45:419-

434. 

42. Grant KE, Compas BE, Thurm AE, McMahon SD, Gipson PY, Campbell AJ, Krochock K, 

Westerholm RI (2006) Stressors and child and adolescent psychopathology: Evidence of 

moderating and mediating effects. Clinical Psychology Review 26:257–283. 

https://doi.org/10.1016/j.cpr.2005.06.011 

43. Sheidow AJ, Henry DB, Tolan PH, Strachan MK (2014) The Role of Stress Exposure and Family 

Functioning in Internalizing Outcomes of Urban Families. J Child Fam Stud 23:1351–1365. 

https://doi.org/10.1007/s10826-013-9793-3 

44. Tienari P, Lahti I, Sorri A, Naarala M, Moring J, Wahlberg KE, Wynne LC (1987a) The Finnish 

adoptive study of schizophrenia. Journal of Psychiatric Research 21:437-445. 

45. Tienari P, Sorri A, Lahti I, Naarala M, Wahlberg KE, Moring J, Pohjola J, Wynne LC (1987b) 

Genetic and psychosocial factors in schizophrenia: The Finnish adoptive family study. 

Schizophrenia bulletin 13:477-484. 

46. Kendler KS, O’Neill FA, Burke J, Murphy B, Duke F, Straub RE, Shinkwin R, Nuallain MN, 

MacLean CJ, Walsh D (1996) Irish Study of High-Density Schizophrenia Families: Field methods 

and power to detect linkage. American Journal of Medical Genetics (Neuropsychiaric Genetics) 

67:179-190. 

47. American Psychiatric Association (1987) Diagnostic and Statistical Manual for Mental Disorders, 

3rd ed. Revised American Psychiatric Association, Washington DC. 

48. Tienari P, Wynne LC, Sorri A, Lahti I, Moring J, Nieminen P, Joukamaa M, Naarala M, Seitamaa 

M, Wahlberg KE, Miettunen J (2005) Observing relationships in Finnish adoptive families: Oulu 

Family Rating Scale. Nordic Journal of Psychiatry 59:253-263. 

49. Central Statistical Office of Finland. Classification of socioeconomic status, handbook 17. 

Helsinki: The Central Statistical Office of Finland; 1983. 

50. Tienari P, Sorri A, Lahti I, Naarala M, Wahlberg KE, Rönkkö T, Pohjola J, Moring J (1985) The 

Finnish adoptive family study of schizophrenia. The Yale journal of biology and medicine 58:227-



23 

 

237. 

51. American Psychiatric Association (1994) Diagnostic and Statistical Manual for Mental Disorders, 

Fourth ed. American Psychiatric Association, Washington DC 

52. Goldenberg H, Goldenberg I (2012) Family Therapy: An Overview. Cengage Learning 

53. Irhammar M, Bengtsson H (2004) Attachment in a group of adult international adoptees. 

Adoption Quarterly 8:1–25. http://dx.doi.org/10.1300/J145v08n02_01 

54. Julian MM (2013) Age at adoption from institutional care as a window into the lasting effects of 

early experiences. Clin Child Fam Psychol Rev 16:101–145. https://doi.org/10.1007/s10567-013-

0130-6 

55. O’Connor TG, Rutter M (2000) Attachment disorder behavior following early severe deprivation: 

extension and longitudinal follow-up. English and Romanian Adoptees Study Team. J Am Acad 

Child Adolesc Psychiatry 39:703–712. https://doi.org/10.1097/00004583-200006000-00008 

56. van Os J, Rutten BP, Poulton R (2008) Gene-Environment Interactions in Schizophrenia: Review 

of Epidemiological Findings and Future Directions. Schizophr Bull 34:1066–1082. 

https://doi.org/10.1093/schbul/sbn117 

57. Danese A, McEwen BS (2012) Adverse childhood experiences, allostasis, allostatic load, and age-

related disease. Physiol Behav 106:29–39. https://doi.org/10.1016/j.physbeh.2011.08.019. 

58. Jones RA, Jablonski AL (1998) Family-focused relational psychotherapy: an integrative approach 

and its application to adult children of divorce. J. Psychother. Integr. 8:69–95. 

https://doi.org/10.1023/A:1023285422736. 

59. Gottfried AW, Gottfried AE, Bathurst K, Guerin DW, Parramore MM (2003) Socioeconomic 

status in children´s development and family environment: Infancy through adolecence. In: 

Bornstein MH, Bradley RH (eds.) Socioeconomic status, parenting, and child development. 

Lawrence Erlbaum Associates Publishers, Mahwah, New Jersey, pp 189-207. 

60. Leventhal T, Brooks-Gunn J (2003) Moving on up: Neighborhood effects on children and 

families. In: Bornstein MH, Bradley RH (eds.) Socioeconomic status, parenting, and child 

development. Lawrence Erlbaum Associates Publishers, Mahwah, New Jersey, pp 209-230. 

61. Selten JP, Cantor-Graae E (2005) Social defeat: Risk factor for schizophrenia?. The British 

Journal of Psychiatry 187:101–102. https://doi.org/10.1192/bjp.187.2.101 

62. Hjern A, Palacios J, Vinnerljung B (2018) Can adoption at an early age protect children at risk 

from depression in adulthood? A Swedish national cohort study. bmjpo 2:e000353. 

https://doi.org/10.1136/bmjpo-2018-000353 

63. von dem Knesebeck O, Mnich E, Daubmann A, et al (2013) Socioeconomic status and beliefs 



24 

 

about depression, schizophrenia and eating disorders. Soc Psychiatry Psychiatr Epidemiol 

48:775–782. https://doi.org/10.1007/s00127-012-0599-1 

64. Davis-Kean PE (2005) The Influence of Parent Education and Family Income on Child 

Achievement: The Indirect Role of Parental Expectations and the Home Environment. Journal of 

Family Psychology 19:294–304. https://doi.org/10.1037/0893-3200.19.2.294 

65. Pirkola S, Isometsä E, Aro H, Kestilä L, Hämäläinen J, Veijola, J, Kiviruusu O, Lönnqvist J 

(2005) Childhood adversities as risk factors for adult mental disorders. Social Psychiatry and 

Psychiatric Epidemiology 40:769-777. 

66. Bøe T, Serlachius AS, Sivertsen B, Petrie KJ, Hysing M (2018) Cumulative effects of negative 

life events and family stress on children’s mental health: the Bergen Child Study. Social 

Psychiatry and Psychiatric Epidemiology 53:1–9. https://doi.org/10.1007/s00127-017-1451-4 

67. Solantaus T, Leinonen J, Punamaki RL (2004) Children’s mental health in times of economic 

recession: replication and extension of the family economic stress model in Finland. Dev Psychol 

40:412–429. https://doi.org/10.1037/0012-1649.40.3.412 

68. Blomgren J, Virta LJ (2020) Socioeconomic differences in use of public, occupational and private 

health care: A register-linkage study of a working-age population in Finland. PLOS ONE 15. 

https://doi.org/10.1371/journal.pone.0231792 

69. Dohrenwend BP, Levav I, Shrout PE, Schwartz S, Naveh G, Link BG, Skodol AE, Stueve A 

(1992) Socioeconomic status and psychiatric disorders: The causation-selection issue. Science 

255:946-952. 

70. Schubert EW, McNeil TF (2003) Prospective study of adult mental disturbance in offspring of 

women with psychosis. Arch. Gen. Psychiatry 60:473–480. 

https://doi.org/10.1001/archpsyc.60.5.473 

 

 


