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A B S T R A C T   

Social functioning deficits during adolescence are associated with later psychiatric morbidity, particularly in 
offspring at high genetic risk for schizophrenia spectrum disorders. However, a shortcoming of earlier study 
findings is the lack of control of the impact of the family rearing environment. The study was aimed to examine 
the association of adoptees’ social functioning during adolescence, adoptive family functioning, and adoptees’ 
high (HR) or low (LR) genetic risk for schizophrenia spectrum disorders with adoptees’ later psychiatric 
morbidity. The present subsample from the nationwide Finnish Adoptive Family Study of Schizophrenia included 
57 HR and 60 LR adoptees. Adolescent social functioning was assessed using UCLA Social Attainment Survey 
(UCLA SAS). Adoptive family functioning was based on Global Family Ratings (GFRs) and psychiatric disorders 
on DSM-III-R criteria. The results indicated that, after controlling for adoptive family functioning and genetic risk 
for schizophrenia spectrum disorders, deficits in peer relationships during adolescence were associated with an 
increased likelihood of psychiatric morbidity of adoptees. Our findings highlight social functioning deficits 
during adolescence, specifically in peer relationships, as plausible independent risk factors for later psychiatric 
disorders. These results can be utilized in identifying possible at-risk groups and targets for prevention and in 
developing preventive strategies.   

1. Introduction 

Accumulating research evidence suggests that schizophrenia is a 
multifactorial psychiatric disorder partly contributed to by genetic fac-
tors (Gottesman and Shields, 1967; Legge et al., 2021; Tsuang et al., 
2001). Moreover, research findings support the perception that genetic 
and environmental factors together account for the onset of schizo-
phrenia spectrum disorders, and that genetically vulnerable individuals 
may be at increased risk for a wide range of psychiatric disorders (Rasic 
et al., 2014; Robinson and Bergen, 2021; Tienari et al., 2004; Uher and 
Zwicker, 2017; Schubert and McNeil, 2003). As the vulnerability of an 
individual is understood to be expressed at the behavioral level, there 
has been a growing interest in analyzing this vulnerability in the context 
of social functioning, referring to the ability to form, initiate, and 

maintain social relationships (Nuechterlein and Dawson, 1984; Cheng 
et al., 2016). Social functioning deficits, particularly those occurring 
already in adolescence, are frequently associated with later psychiatric 
disorders, highlighting these deficits as candidate vulnerability in-
dicators (Cannon et al., 2002; Tarbox and Pogue-Geile, 2008). 

Offspring who have a parent with a schizophrenia spectrum disorder 
are reported to show more impaired social functioning relative to low- 
risk controls (e.g., Christiani et al. 2019, Horton et al. 2014, Tikkanen 
et al. 2020). Moreover, high-risk offspring have been documented to 
display deficits such as withdrawal, passiveness, and poor peer re-
lationships already years before the onset of a psychiatric disorder (Olin 
and Mednick, 1996; Tarbox and Pogue-Geile, 2008). Findings from the 
Danish Adoption study indicated that individuals who displayed social 
withdrawal at an early age and who were also biologically related to a 
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person with schizophrenia were at increased risk for developing 
schizophrenia spectrum disorders in adulthood (Kendler et al., 1982). 
Findings from a more recent study showed that social functioning def-
icits and high genetic risk for schizophrenia spectrum disorders may be 
independent risk factors for later schizophrenia spectrum disorders 
(Tsuji et al., 2013). However, these studies were not able to assess the 
impact of the rearing environment, although it is well established that 
family environment variables such as Communication Deviance and 
Expressed Emotion associate with the development of psychiatric dis-
orders (Wahlberg et al., 2004; Wynne et al., 1977) as well as relapse in 
schizophrenia (O’Driscoll et al., 2019). 

Family functioning, which includes the multifaceted interactions and 
relationships within the family unit, have an important role in terms of 
psychological wellbeing in children and adolescents (Buehler, 2020). 
Negative family characteristics such as lack of warmth, empathy and 
support, and high levels of conflict are associated with a wide array of 
mental health outcomes in offspring (Repetti et al., 2002). Moreover, in 
families with a parental schizophrenia spectrum disorder, disadvanta-
geous family interactions and social difficulties in offspring have been 
found to associate with psychiatric disorders in adulthood (Wichstrøm 
et al., 1996). Such studies, however, are faced with the difficulty of 
differentiating genetic and environmental factors when the biological 
parents are also the rearing parents. Findings from the Finnish Adoptive 
Family Study of Schizophrenia (Tienari et al., 2000) have suggested that 
adoptees at high genetic risk for schizophrenia spectrum disorders may 
be more vulnerable to dysfunctional functioning of the adoptive family 
compared to low-risk adoptees (e.g., Myllyaho et al. 2019, Tienari et al. 
2004, Wahlberg et al. 2004). These studies, on the other hand, also re-
ported that well-functioning rearing may be protective against the 
development of psychiatric disorders. 

While social functioning deficits, dysfunctional family functioning 
and high genetic risk for schizophrenia spectrum disorders are 
acknowledged to be risk factors for later psychiatric morbidity of the 
offspring, the relationship between these factors has not been compre-
hensively studied. To our knowledge, no study has examined the asso-
ciation of adolescent social functioning with later psychiatric disorders 
in a study sample of genetic high- and low-risk offspring and, at the same 
time, controlled the impact of the rearing environment. In the present 
study from the Finnish Adoptive Family Study of Schizophrenia, the 
genetic risk is transmitted from biological mothers with schizophrenia 
spectrum disorders to offspring while the rearing environment is pro-
vided by the adoptive family, making it possible to study this associa-
tion. Thus, the present study was aimed to examine the association of 
adoptees’ adolescent social functioning, family functioning of the 
adoptive rearing family, and adoptees’ genetic risk for schizophrenia 
spectrum disorders with adoptees’ later psychiatric morbidity. 

2. Methods 

2.1. Participants 

The present study utilizes the nationwide data from the Finnish 
Adoptive Family Study of Schizophrenia. The study population was 
based on the hospital records of all women who had been admitted to 
Finnish psychiatric hospitals between years 1960 and 1979 (n = 19,447) 
and diagnosed with schizophrenia or paranoid psychosis at least once. 
Of these women, those who had given one or more children for adoption 
(HR adoptees) were then identified. Adoptees who had been adopted 
after the age of four, adopted by a relative or adopted abroad were 
excluded. The adoptive families were included in the study population 
with no diagnostic exclusion criteria applied (Tienari et al., 2000, 2003). 
HR adoptees and their adoptive families were carefully demographically 
matched with LR control adoptees and their adoptive families based on 
the age and sex of the adoptee and adoptive parents, age of the adoptee 
at placement in the adoptive family, and socioeconomic status and 
family structure of the adoptive family (Tienari et al., 1981). 

The research diagnoses of the biological mothers were later updated 
according to the DSM-III-R (American Psychiatric Association, 1987) 
criteria. The information for diagnoses was obtained by reviewing the 
initial and subsequent hospital and clinical records, and by conducting 
research interviews with all available biological mothers and fathers. In 
addition, for all study subjects, the Finnish national computerized reg-
isters were scrutinized for information on reasons for death, hospital 
recharges, disability pension, and for other diagnostically relevant in-
formation (Tienari et al., 2003). Based on definitions by Kendler et al. 
(1996), biological mothers were classified into broad schizophrenia 
spectrum group (mothers of HR adoptees) if according to the DSM-III-R 
(American Psychiatric Association, 1987) they were diagnosed as fol-
lows: schizophrenia, schizotypal, schizoid, paranoid and avoidant per-
sonality disorder, schizoaffective, schizophreniform, delusional 
disorder, and psychotic disorder not otherwise specified, and bipolar 
and depressive disorders with psychotic features. Biological mothers of 
LR adoptees had no psychiatric diagnoses or were diagnosed with a 
psychiatric disorder outside the broad schizophrenia spectrum (Tienari 
et al., 2000, 2003). 

Using the DSM-III-R criteria (American Psychiatric Association, 
1987), adoptees’ psychiatric status was evaluated in the initial phase of 
the study and re-evaluated in the follow-up phase after a median interval 
of 11 years. Whenever possible, the diagnostic evaluation was made 
based on all available information from personal interviews, hospital 
records and national registers. Adoptees’ psychiatric status was defined 
as the hierarchically most severe lifetime diagnosis. The diagnoses were 
made at a definite certainty, that is, they had to be probable or definite. 
Interrater reliability (kappa coefficient) was 0.71–0.80. The research 
psychiatrists were blinded to all previous psychiatric assessments of the 
adoptees as well as their adoptive and biological parents (Tienari et al., 
2000, 2003). 

The final study population consisted of 190 HR and 192 LR adoptees 
(n = 382) (Tienari et al., 2000, 2004). The adoptees and the adoptive 
families were assessed during extensive visits to the adoptive family 
homes. The assessments included comprehensive individual, parental 
couple, and family interviews as well as objective observations. The 
study participants also underwent several psychological tests (Tienari 
et al., 1987, 2005). The design, sampling, and diagnostic procedures of 
the Finnish Adoptive Family Study of Schizophrenia have been 
described in detail earlier (Tienari et al., 1987, 2000, 2003, 2004). 

The sample selection process for the present study has been visual-
ized in Fig. 1. This study comprised those adoptees for whom informa-
tion on the UCLA Social Attainment Survey (UCLA SAS) was available 
for all seven items. Thus, the present subsample consists of 117 (57 HR 
and 60 LR) adoptees with a minimum age of 16 years. 

2.2. Measures 

2.2.1. The assessment of adoptive family functioning 
The functioning of the adoptive families was assessed using the 

Global Family Ratings (GFRs) (Wynne et al., 2006), a measure based on 
semi-structured individual, couple, and family interviews together with 
broad and objective observations made by the interviewers. GFRs were 
used to evaluate 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. Flexi-
bility of homeostasis, 6. Transactional defenses, 7. Conflicts, 8. 
Empathy, 9. Power relations, 10. Reality testing, and 11. Basic trust 
within the family. Based on these domains, five family functioning 
categories were formed: 1. Healthy, 2. Mildly dysfunctional, 3. Neurotic, 
moderately dysfunctional, 4. Rigid, syntonic, and 5. Severely dysfunc-
tional, chaotic families. All the interviews and test procedures were 
tape-recorded. The reliability assessment of ratings (kappa coefficient) 
between the interviewers was 0.72 (on a scale from 0 = poor to 1 = high 
concordance of ratings). The interviewers were blinded to the genetic 
risk status of the adoptees. 
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Consistent with earlier studies from the Finnish Adoptive Family 
Study of Schizophrenia (Myllyaho et al., 2019, 2021), the original five 
family functioning categories were combined into three categories as 
follows: “Families with functional processes” (GFRs categories 1–2) was 
formed to describe families whose functioning was considered within 
the range of healthy and functional family processes. In addition, 
“Families with mildly dysfunctional processes” (GFRs category 3) and 
“Families with dysfunctional processes” (GFRs categories 4–5) were 
formed. For more details of the GFRs and its categories, see Myllyaho 
et al. (2019) and Wynne et al. (2006). 

2.2.2. The assessment of adoptees’ social functioning during adolescence 
Based on semi-structured interviews during the initial phase of the 

study, adoptees’ social functioning during adolescence was assessed 
using the UCLA Social Attainment Survey (UCLA SAS) (Goldstein, 
1978). UCLA SAS evaluates social functioning in the areas of peer re-
lationships, romantic relationships, and involvement in activities during 
ages 16–20. UCLA SAS comprises the seven following items: 1. Same-sex 
peer relationships, 2. Leadership in same-sex peer relationships, 3. 
Opposite-sex relations, 4. Dating history, 5. Sexual experience, 6. 
Outside activities and 7. Participation in organizations. Each item can 
receive a score from 1 to 5, with lower scores indicating poorer social 

functioning. Similarly to earlier studies using UCLA SAS (Horan et al., 
2006; Subotnik et al., 2000; Tikkanen et al., 2020, 2022), the following 
three categories were formed: Peer Relationships (items 1–2), Romantic 
Relationships (items 3–5), and Involvement in Activities (items 6–7). In 
addition to these categories, the total scores of UCLA SAS (scores 
ranging from 7 to 35) were used to indicate Overall Social Functioning. 

2.3. Statistical methods 

Statistical significance of group differences in categorical variables 
was assessed with Pearson’s Chi-square test or Fisher’s Exact test and in 
continuous variables with Student’s t-test, one-way analysis of variance, 
Mann-Whitney U test or Kruskall-Wallis test. A logistic regression model 
was used to examine the association of adolescent social functioning, 
adoptive family functioning and genetic risk for schizophrenia spectrum 
disorders to adoptees’ psychiatric morbidity at follow-up after control-
ling for adoptee’s gender, social class of the adoptive family, adoptee’s 
age at placement in adoptive family (in months), and adoptee’s age at 
UCLA SAS assessment (in years). All tests were two-tailed and the limit 
for statistical significance was set at p < 0.05. IBM SPSS Statistics 27 
software was used in the analyses. 

Statistical significance of group differences in categorical variables 

Fig. 1. Flowchart of sample selection process. UCLA SAS= UCLA Social Attainment Survey; HR = high genetic risk for schizophrenia spectrum disorders; LR = low 
genetic risk for schizophrenia spectrum disorders. 
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was assessed with Pearson’s Chi-square test or Fisher’s Exact test and in 
continuous variables with Student’s t-test, one-way analysis of variance, 
Mann-Whitney U test or Kruskall-Wallis test. A logistic regression model 
was used to examine the association of adolescent social functioning, 
adoptive family functioning and genetic risk for schizophrenia spectrum 
disorders to adoptees’ psychiatric morbidity at follow-up after control-
ling for adoptee’s gender, social class of the adoptive family, adoptee’s 
age at placement in adoptive family (in months), and adoptee’s age at 
UCLA SAS assessment (in years). All tests were two-tailed and the limit 
for statistical significance was set at p < 0.05. IBM SPSS Statistics 27 
software was used in the analyses. 

3. Results 

Table 1 shows the bivariate associations between background char-
acteristics and psychiatric status of the adoptees. Compared to adoptees 
without any psychiatric disorders, those with a psychiatric disorder at 
follow-up were more often reared in adoptive families with dysfunc-
tional processes, were HR adoptees, were older at the time of the UCLA 
SAS assessment, and scored lower in UCLA SAS Overall Social Func-
tioning, Peer Relationships, and Involvement in Activities. None of the 
adoptees without any psychiatric disorders at follow-up had psychiatric 
disorders at initial assessment. 

Among adoptees without psychiatric disorders, Overall Social func-
tioning scores differed marginally significantly between those reared in 
adoptive families with functional (Median=28, Q1-Q3=25–31), mildly 
dysfunctional (Median=26, Q1-Q3=18–28.75) and dysfunctional pro-
cesses (Median=24, Q1-Q3=19–28) (Kruskall-Wallis, KW-test, p =
0.086 (Fig. 2). There was also marginally significant difference in 
Romantic Relationships between adoptees without psychiatric disorders 
reared in adoptive families with functional (Median=13, Q1- 
Q3=12.5–14.5), mildly dysfunctional (Median=11.5, Q1- 
Q3=6.25–13.75) and dysfunctional processes (Median=12, Q1- 
Q3=6.5–14.5) (KW-test, p = 0.091). Among adoptees with psychiatric 
disorders, no statistically significant differences were found in any of the 
UCLA SAS scores between the three family functioning categories. 

As Fig. 3 illustrates, within HR adoptees the Overall Social Func-
tioning scores in adolescence were significantly lower among adoptees 
with psychiatric disorders (Median=22, Q1-Q3=17–25) compared to 
those without psychiatric disorders (Median=26, Q1-Q3=20–30) 
(Mann-Whitney U test, MWU, p = 0.025). In addition, in Peer Re-
lationships and Involvement in Activities, HR adoptees with psychiatric 
disorders (Median=5, Q1-Q3=3–7) (Median=6, Q1-Q3=3–7) scored 
significantly lower compared to HR adoptees without psychiatric dis-
orders (Median=7, Q1-Q3=6–8.25, MWU, p = 0.012) (Median=7, Q1- 
Q3=5.− 8, MWU, p = 0.017). In LR adoptees, there were no statistically 
significant differences between those with and without psychiatric dis-
orders in terms of their UCLA SAS scores. 

As seen in Table 2 (Peer Relationships, Model 2), the likelihood of a 
psychiatric disorder at follow-up was increased in adoptees who scored 
lower in Peer Relationships, in adoptees who were reared in adoptive 
families with dysfunctional processes, and in HR adoptees. Additional 
analysis showed that the results regarding the association of the Peer 
Relationship to the likelihood for psychiatric disorder of the adoptees 
remained statistically significant (OR = 0.74, 95%CI = 0.56–0.99, p =
0.042) even after controlling for the impact of two other domains 
(Romantic Relationships, Involvement in Activities). 

Additional logistic regression analyses (data not shown) were con-
ducted to examine the association of the interaction between social 
functioning and family functioning, social functioning and genetic risk, 
and family functioning and genetic risk with later psychiatric morbidity 
of the adoptees. No statistically significant interaction effects were 
found. 

Additional bivariate analysis was performed in a subsample of HR 
adoptees reared in adoptive families with functional processes (n = 29, 
53.7% of all 54 HR adoptees, 24.8% of total study sample of 117 
adoptees). When the UCLA SAS Overall Social Functioning was dichot-
omized at median, a higher proportion of HR adoptees without any 
psychiatric disorder had scores above median (i.e., had better adolescent 
social functioning) (83.3%, 10/12) compared to HR adoptees with a 
psychiatric disorder (33.3%, 5/17) (p = 0.004). 

4. Discussion 

Social functioning deficits during adolescence are commonly asso-
ciated with later psychiatric morbidity, particularly in offspring at high 
genetic risk for schizophrenia spectrum disorders (e.g., Olin and Med-
nick 1996, Tarbox and Pogue-Geile 2008). However, these studies have 

Table 1 
The characteristics of adoptees without and with a psychiatric disorder.   

Total 
(n = 117) 

Adoptee’s psychiatric 
disorder at follow-up  p 
No (n =
54) 

Yes (n =
63) 

Age at placement in adoptive 
family, months, Mean (SD) ᵃ 

16.2 
(13.24) 

14.94 
(13.97) 

17.27 
(12.59) 

0.346 

Social class ᵇ 

I-II 76 (65%) 35 
(64.8%) 

41 
(65.1%) 

0.976 

III-IV 41 (35%) 19 
(35.2%) 

22 
(34.9%)  

Gender ᵇ 

Female 64 
(54.7%) 

29 
(53.7%) 

35 
(55.6%) 

0.841 

Male 53 
(45.3%) 

25 
(46.3%) 

28 
(44.4%)  

Initial psychiatric disorder 
No 77 

(65.8%) 
54 
(100%) 

23 
(36.5%) 

<

0.001 
Yes 40 

(34.2%) 
0 (0%) 40 

(63.5%)  
Global Family Ratings ᵇ 

Families with functional 
processes 

48 (41%) 25 (50%) 23 
(37.7%) 

0.010 

Families with mildly 
dysfunctional processes 

37 
(31.6%) 

20 (40%) 17 
(27.9%)  

Families with dysfunctional 
processes 

26 
(22.2%) 

5 (10%) 21 
(34.4%)  

Genetic risk ᵇ 

LR 60 
(51.3%) 

36 
(66.7%) 

24 
(38.1%) 

0.002 

HR 57 
(48.7%) 

18 
(33.3%) 

39 
(61.9%)  

Age at UCLA SAS assessment, 
years, Mean (SD) ᵃ 

24.56 
(8.45) 

22.61 
(7.27) 

26.24 
(9.08) 

0.018 

UCLA SAS scores, Mean (SD) ᶜ 

Overall Social Functioning 23.93 
(6.12) 

25.57 
(5.92) 

22.52 
(5.98) 

0.007 

Peer Relationships 6.44 
(2.05) 

7.15 
(1.77) 

5.84 
(2.08) 

<

0.001 
Romantic Relationships 11.0 

(3.53) 
11.26 
(3.7) 

10.78 
(3.4) 

0.465 

Involvement in Activities 6.49 
(2.23) 

7.17 
(1.96) 

5.9 (2.3) 0.002  

ᵃ T-test analyses were used for mean age differences. 
ᵇ Chi-square analyses were used for social class, gender, initial psychiatric 

disorder, Global Family Ratings (GFRs), and HR (high genetic risk for schizo-
phrenia spectrum disorders) and LR (low genetic risk for schizophrenia spectrum 
disorders) group differences. 

ᶜ One-way analysis of variance (ANOVA) was used for UCLA Social Attainment 
Survey (SAS) score differences. 

*Social class of the adoptive family was determined according to the four- 
level Finnish socioeconomic classification, a low number indicating a high so-
cial class (Statistic Finland, 17, 1983). 

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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not been able to examine the impact of the family rearing environment 
on their findings. In the present study, we were able to examine the 
association of adolescent social functioning with the later psychiatric 
morbidity of the adoptees while, at the same time, considering both 
adoptive family functioning and adoptees’ genetic risk for schizophrenia 
spectrum disorders. This research information can be utilized in 
improving the identification of at-risk groups and targets for prevention 
and in developing preventive strategies. 

The main finding of the present study was that of all social func-
tioning domains in adolescence, specifically deficits in peer relation-
ships were associated with increased likelihood of psychiatric morbidity 
of adoptees when controlling for genetic risk for schizophrenia spectrum 
disorders and adoptive family functioning as an environmental factor. 
Our finding is in concordance with earlier literature suggesting that 
individuals who display poor social functioning during adolescence, 
particularly in peer relationships, may be at increased risk for a wide 
range of psychiatric disorders (Cheng et al., 2016; Troop-Gordon et al., 
2021; Tsuji et al., 2013). In addition, it highlights poor peer relation-
ships as an independent risk factor for psychiatric disorders. This em-
phasizes the importance of adolescent peer relationships in terms of later 
psychiatric morbidity independent of offspring’s genetic risk status. 

The association of adolescent peer relationships and later psychiatric 
morbidity is of particular importance given that forming, maintaining, 
and initiating positive peer relationships is considered as one of the 
central developmental tasks of adolescence (Masten and Coatsworth, 
1998). During this period, the role and time spent with peers becomes 
emphasized, and peers typically become an important source of social 
support. On the other hand, problematic adolescent peer relationships 
may also act as a significant source of stress, with such difficulties being 
associated with a range of future negative outcomes including psycho-
pathology (Rubin et al., 2013). This association, in turn, may reflect a 

variety of mechanisms. For instance, from the perspective of the 
vulnerability-stress model (Nuechterlein and Dawson, 1984; Rosenthal, 
1970; Zubin and Spring, 1977), individuals who lack appropriate social 
skills needed in positive social interactions (e.g., problem solving, 
sensitivity to others, and appropriate verbal and nonverbal behaviors) 
may be vulnerable to psychosocial distress (Segrin and Flora, 2000). As 
the demands of the social world increase in adolescence, individuals 
who display poor social skills may be more likely to face difficulties in 
their peer relationships (e.g., negative peer interactions, rejection) (Van 
Orden et al., 2005). This, in turn, may lead to social withdrawal and lack 
of close and supportive friendships, possibly further hindering the pos-
sibilities of the development of intact social skills. It has been suggested 
that when facing stress, individuals with poor social skills may lack an 
existing and well-developed social network and the skills needed to 
access social support (Segrin et al., 2016). Therefore, such individuals 
might be particularly vulnerable to the negative effects of stress and may 
at increased risk for psychiatric morbidity. Considering that we were 
able to control the impact of the rearing environment and the genetic 
risk of the adoptees, our findings highlight social functioning deficits in 
adolescent peer relationships as potential targets for universal and 
indicated preventive approaches (e.g., promoting social leisure time 
activities for children and adolescents; Timonen et al. 2021). 

It is important to note that while the majority of the adoptees did not 
meet the diagnostic criteria for any psychiatric disorder during the 
initial assessment, some adoptees in the present study already had a 
psychiatric diagnosis at this time. Thus, while deficits in adolescent 
social functioning may raise the likelihood of the development of a 
psychiatric disorder, it is also possible that individual’s psychiatric 
disorder causes difficulties in their social relationships and interactions 
(Romppanen et al., 2021). However, a substantial body of evidence in-
dicates that social functioning deficits may be independent of the 

Fig. 2. Box plot of distribution of UCLA Social Attainment Survey (SAS) scores among adoptees with and without psychiatric disorders according to their adoptive 
family functioning. 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). The horizontal lines indicate the median and the box boundaries indicate the quartiles 1 and 
3. The whiskers represent the minimum and maximum values. The circles indicate outliers and stars indicate extreme outliers. 
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clinical state of the manifested disorder (e.g., positive, or negative 
symptoms, depression), and that they are not explained by the effects of 
medications and hospitalization, for instance (e.g., Addington et al. 
2019, Cornblatt et al. 2012, Hooley 2010). It has been suggested that 
social functioning deficits in adolescence may be indicators of relatively 
stable underlying vulnerability (Cornblatt et al., 2007, 2012; Shim et al., 
2008), and that these deficits may be present before, during and after the 
onset of illness in vulnerable individuals (see Nuechterlein and Dawson 
1984). 

Interestingly, our descriptive analysis relating to Fig. 3 showed that 
HR adoptees who developed psychiatric disorders displayed signifi-
cantly poorer Overall Social Functioning, Peer Relationships and 
Involvement in Activities in adolescence compared to HR adoptees who 
did not develop psychiatric disorders. Thus, in terms of their later 
mental health, it seems that positive social relationships during 
adolescence may be particularly important for genetic high-risk 
offspring. In addition, a noteworthy finding, although relating to a 
small subgroup of HR adoptees, indicated that psychiatric disorders 
were less prevalent in HR adoptees who were reared in adoptive families 
with functional family processes and who also displayed good Overall 
Social Functioning in adolescence. While conclusions should be drawn 
cautiously, it seems plausible that functional family processes and pos-
itive social relationships during adolescence may be protective against 
psychiatric morbidity in genetic high-risk offspring, which is also sup-
ported by earlier studies (Collishaw et al., 2016; Myllyaho et al., 2019; 
Tienari et al., 2004; Wahlberg et al., 2004). Further research is, how-
ever, needed for a deeper understanding of the role of functional family 
processes and good adolescent social functioning as possible protective 
factors in genetically vulnerable individuals. 

Finally, our findings showed that dysfunctional family processes of 

the adoptive family as well as high genetic risk for schizophrenia spec-
trum disorders were also, per se, associated with the later psychiatric 
morbidity of the adoptees. As measured in the GFRs in our study, 
adoptive families whose family processes were considered dysfunctional 
displayed high levels of anxiety, conflicts and dysfunctional interper-
sonal patterns, and low levels of warmth and support. Findings from 
earlier studies with different study populations suggest that such family 
characteristics are associated with a variety of psychiatric outcomes in 
offspring (e.g., Buehler 2020, Repetti et al. 2002, Sandstrom et al. 2019). 
Although the adoptive rearing environment and genetic risk were 
independently associated with adoptees’ psychiatric morbidity in the 
present study, earlier studies from the Finnish Adoptive Family Study of 
Schizophrenia have also reported significant interaction effects between 
these factors when using different measures of the adoptive rearing 
environment (e.g., Communication Deviance) (Tienari et al., 2004; 
Wahlberg et al., 2004). 

4.1. Strengths and limitations 

The major strength of the present study is the adoption study design 
which allowed us to examine both family environmental and genetic 
factors. Other considerable strengths include reliable diagnostics and 
diverse methodological procedures accomplished by trained and expe-
rienced researchers. In addition, based on comprehensive interviews 
and objective observations during visits to the adoptive family homes, 
the adoptive family functioning was assessed using a detailed measure 
(GFRs). This made it possible to study family characteristics such as 
quality of interaction, expressed empathy, power relations, parental 
coalitions, and levels of conflict. Adoptees’ adolescent social functioning 
was assessed using the UCLA SAS, a measure consistently used in 

Fig. 3. Box plot of distribution of UCLA Social Attainment Survey (SAS) scores among adoptees with and without psychiatric disorders according to their genetic risk 
status. HR = high genetic risk for schizophrenia spectrum disorders; LR = low genetic risk for schizophrenia spectrum disorders. The horizontal lines indicate the 
median and the box boundaries indicate the quartiles 1 and 3. The whiskers represent the minimum and maximum values. The circles indicate outliers and stars 
indicate extreme outliers. 
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evaluating social functioning in patients with schizophrenia and other 
psychiatric disorders (e.g., Horan et al. 2006, Rea et al. 2003, Subotnik 
et al. 2000). Furthermore, the adoptive parents were included as an 
epidemiologically representative sample in our study. 

There are also some limitations. Given the cross-sectional nature of 
the GFRs assessment, estimating possible family functioning related 
changes that may have occurred over the years is not possible. 
Furthermore, as some adoptees at the time of the initial interview had 
already passed the age assessed in the UCLA SAS (16–20 years), the 
possibility of recall bias cannot be ruled out. The adoptees were, how-
ever, relatively young during the initial assessments (mean age 
approximately 25 years). On the other hand, this may have raised the 
possibility of recency bias (i.e., emphasizing the most recent events). 
Moreover, it possible that the effect of genetic risk is attenuated when 
including control biological mothers who had psychiatric diagnoses 
outside the schizophrenia spectrum in the study. On the other hand, the 
biological control mothers in our study are a control group representa-
tive of the nationwide population. Finally, given the small sample size, it 
is possible that some findings were due to chance (type I error) and that 
some findings could not be detected (type II error). Accordingly, the 
present sample size was too small for interaction analyses in the logistic 
regression models. 

5. Conclusion 

The present study has added new insights into the association 

between social functioning deficits in adolescence and later psychiatric 
morbidity, considering that we were able to control both adoptive 
family functioning and adoptees’ genetic risk for schizophrenia spec-
trum disorders. Our findings highlight deficits in adolescent peer re-
lationships as potentially important risk factors for later psychiatric 
disorders, which emphasizes the need for preventive strategies and in-
terventions. Future research should aim to better understand the most 
likely cyclical relationship between poor peer relationships and later 
psychiatric morbidity while also considering the impact of the family 
rearing environment. 
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