
1 
 

A supportive family environment in childhood enhances the level and heritability of sense of 

coherence in early adulthood  

 

Karri Silventoinen1,2, PhD 

Salla-Maarit Volanen2,3, PhD 

Eero Vuoksimaa2, PhD 

Richard J Rose4, PhD 

Sakari Suominen5, MD, PhD 

Jaakko Kaprio2,6,7 MD, PhD 

 
1Population Research Unit, Department of Social Research, University of Helsinki, Helsinki, 

Finland  
2Department of Public Health, Hjelt Institute, University of Helsinki, Helsinki, Finland  
3Folkhälsan Research Centre, Helsinki, Finland 
4Department of Psychological and Brain Sciences, Indiana University, Bloomington, USA  
5Department of Public Health, University of Turku, Turku, Finland 
6Department of Mental Health and Substance Abuse Services, National Institute for Health 

and Welfare, Helsinki, Finland 
7Institute for Molecular Medicine FIMM, Helsinki, Finland 

 

Running head: Genetics of sense of coherence 

 

 

 

 

 

 

 

 

 

 

Contact address:  

Karri Silventoinen 

University of Helsinki 

Population Research Unit 

Department of Social Research 

P.O. Box 18 

FIN-00014 University of Helsinki 

Finland 

Tel: +358 9 191 23083 

Fax: +358 9 191 23967 

GSM: +358400-620726 

email: karri.silventoinen@helsinki.fi

mailto:karri.silventoinen@helsinki.fiAbstract
jtkuokka
Text Box
Accepted author manuscript.Social Psychiatry and Psychiatric Epidemiology, 49(12): 1951-1960. (2014)DOI: 10.1007/s00127-014-0851-y



2 
 

Abstract 

 

Purpose: To analyze the effects of genetic and environmental factors on sense of coherence 

(SOC) in young adulthood and whether family environment measured in childhood modifies 

these effects. 

 

Methods: SOC was measured at 20-27 years of age in 3193 Finnish twins using the 

Antonovsky’s 13-item short scale. The twins and their parents had rated their emotional 

family environment independently when the twins were 12 years of age. The data were 

analyzed using applications of structural linear equation modeling to twin data.  

 

Results: Females rated SOC 2.42 points lower than males. Additive genetic factors explained 

39% of the variation of SOC in males and 49% in females, whereas the rest of the variation 

was explained by environmental factors unique to each twin individual. For the dimensions of 

SOC, the highest genetic correlation was found between comprehensibility and manageability 

(0.90 in males and 0.97 in females). SOC was strongest in the participants who had reported 

supportive family atmosphere and low relational tensions to parents in childhood. These 

participants also had higher genetic variance and lower unique environmental variance of 

SOC when compared to those who reported emotionally more stressful family environment. 

The results were similar when we used parental rating of family environment.  

 

Conclusion: Genetic factors are important for SOC, but genetic influences are much greater 

in supportive family environments. This emphasizes the importance of childhood home for 

the development of strong SOC.  
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Introduction 

 

Health psychology has traditionally emphasized psychological risk factors of health, such as 

temperament, personality traits and stress. The theory of sense of coherence (SOC), originally 

developed by Aaron Antonovsky, in contrast focuses on personality factors maintaining good 

health rather than compromising health (1). According to this theory, those who regard the 

world as comprehensible, manageable and meaningful, i.e. have strong SOC, can cope better 

with stressful life situations. Thus, negative life experiences have a less adverse effect on 

their health compared to those with weak SOC (2). In previous follow-up studies, strong SOC 

has been found to predict better self-rated health (3), lower risk of psychiatric disorders (4) 

and lower mortality (5) suggesting that strong SOC is a predictor rather than a consequence 

of good health. 

 

According to Antonovsky, especially childhood is an important period for the development of 

strong SOC. Experiences in adolescence can affect the development of SOC as well, and 

finally it is stabilized between 20 to 30 years of age, with greatest stabilization, however, 

taking place in individuals who have developed a strong SOC (2). Empirical studies based on 

two Finnish cohorts found that SOC in adulthood was very stable over five (6) and more than 

10 years of follow-up (7) supporting the original theory on the stability of SOC. An issue 

receiving but little attention so far is, however, the role of genetic factors. There is extensive 

evidence showing a strong genetic component behind most, if not all, psychological traits, 

such as personality and social attitudes, explaining typically about half of the inter-individual 

variation in these traits (8). The only study on the heritability of SOC we are aware of was 

based on Swedish twin data from 326 pairs. This study found that 35% of the variation of 
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SOC was accounted for by genetic factors whereas environmental factors shared by co-twins 

were statistically non-significant and accounted for only 7% of the variation (9).   

 

Genetic and environmental factors are, however, unlikely to act independently but rather 

interact with each other. In Dutch studies, religious upbringing was found to decrease genetic 

variance of disinhibition (10), the experience of sexual assault to increase genetic variance of 

borderline personality features (11) and parental divorce increase environmental variation in 

internalizing and externalizing problem behavior in children (12). Earlier analyses of data 

from the Finnish twins used also in the present study have also illustrated effects of parental 

monitoring and home atmosphere on the heritability of adolescent substance use and 

externalizing behaviors associated with risk for early substance abuse (13). These studies 

suggest that environmental factors may suppress or enhance the effects of genes affecting 

psychosocial development, or trigger personality disorders in genetically susceptible persons.  

 

Interactions between genetic and environmental factors may also be an explanation behind 

the somewhat inconsistent results on effects of childhood environments on many 

psychological traits. Studies associating childhood environment with later psychological 

outcomes have given clear evidence of the importance of parent-child relationships on later 

mental health (14,15), whereas previous twin studies have found only modest evidence on the 

role of environmental factors shared by co-twins behind the variation of many psychological 

traits (16). It is possible that childhood environment has effects on the development of many 

psychological traits, including SOC, but because such effects interact with genetic 

predispositions of children, they cannot be disentangled from genetic factors without direct 

measures of childhood environment rarely available in twin studies (17).  
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In this study, we aim to analyze genetic and environmental factors and their interactions 

affecting SOC in a large longitudinal set of Finnish twins with the measurements of SOC in 

young adulthood and home environment in childhood. We will first analyze heritability of 

SOC and how genetic and environmental factors explain the mutual correlations between the 

dimensions of SOC. Secondly we will analyze the modulating effects on heritability of adult 

SOC by family environment reported in childhood by twins themselves and independently by 

their parents.  

 

Method 

 

Participants  

 

The data were derived from the longitudinal FinnTwin12 study, which comprises all Finnish 

twins born in 1983–1987 (18). The study protocol was approved by the Ethical Committee of 

the University of Helsinki and the IRB of Indiana University. The names and postal addresses 

of the twins and their parents were received from the Finnish population registry covering the 

entire population by identifying children born at the same day to the same mother. The 

baseline questionnaire was posted to twins in the autumn of the year when they reached the 

age of 11 years. Valid responses were received from 5184 twins (the response rate 94%). At 

the same time, a questionnaire about the twins’ childhood and rearing was posted to the 

parents of the twins (response rate 87%). In the majority of families, the twins’ mother (60%) 

or mother and father jointly (35%) completed this family questionnaire. A follow-up study 

was conducted during the years 2006-2011 for all twins who participated in the baseline 

study at their average age of 24 years (range 20-27 years). However, because incomplete 

contact information, death or other reasons this invitation could not be sent to 359 twins. 
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Most twins replied by mail, while a minority who also participated in a clinical study filled in 

the questionnaire during the study visit (n=818). Together, we received information from 

3193 twins yielding a response rate of 66% (58% of all twins belonging to these birth 

cohorts). 

 

After removing 155 twins with uncertain information on zygosity, our realized sample 

comprised 478 monozygotic (MZ), 395 same-sex dizygotic (SSDZ) and 382 opposite-sex 

dizygotic (OSDZ) complete twin pairs. Zygosity was determined at baseline by using 

questionnaire items on physical similarity and confusability of appearance at school age and 

was supplemented by parental response to items developed for zygosity classification of twin 

children. School photographs and additional information from twins’ mothers were obtained 

if classification was unclear. We validated the questionnaire-based zygosity classification in 

these data using 395 same-sex pairs as young adults whose DNA was tested and found that 

the zygosity was confirmed among 97% of the pairs (19). This suggests good reliability of 

this method.  

 

Measures 

 

SOC was assessed during the follow-up study using the Antonovsky’s 13-item short scale 

derived from the original 29-item Orientation to Life Questionnaire (2). This scale measures 

the three dimensions of SOC, i.e. comprehensibility, manageability and meaningfulness, 

reflecting the cognitive, instrumental/behavioral and motivational aspects of SOC. The 

Cronbach’s alpha was satisfactory for SOC (α=0.85), but, expectedly because of fewer items, 

somewhat lower for its components: α=0.69 for 5-item comprehensibility, 0.64 for 4-item 

manageability, and 0.72 for 4-item meaningfulness. We removed data from 14 twins because 
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of incomplete information on SOC (more than 1 missing item). For 45 additional twins, with 

a single missing item, we replaced that item with the mean of all other items. SOC scores 

showed a positive correlation with age in both men (r=0.13, p<0.0001) and women (r=0.13, 

p<0.0001), and accordingly, we adjusted SOC and its components for age in all genetic 

analyses. 

 

Home environment was assessed during the baseline study using an 8-item scale. Both co-

twins and both of their parents independently rated on 5-point scales the degree to which their 

home is 1) warm, caring; 2) creative, supportive; 3) trusting, understanding; 4) open; 5) 

authoritarian; 6) unjust; 7) argumentative; and 8) indifferent. The response alternatives 

ranged from ‘does not hold true at all’ to ‘holds completely true’. Information on all these 

ratings was available for 2811 twins. As discussed earlier (20), the items 1-3 describes home 

atmosphere and items 6-8 relational tensions to parents. In un-rotated factor analysis, the first 

factors explained the major part of the variation for home atmosphere (52% for self-rating 

and 61% for parental rating) and relational tensions (52% for self-rating and 57% for parental 

rating) whereas eigenvalues for the second factors were low (<0.83) suggesting one factor 

solution. We thus used these factors in the modeling. The item 5 (authoritarian) did not fit 

well on either of the factors and was thus excluded from these analyses. The factor modeling 

was conducted using SPSS statistical software, version 15.0. The factors were scaled in a way 

that high scores indicate good family atmosphere and low relational tensions to parents. 

 

We used the information on home environment to analyze selective participation during the 

follow-up because it was lower (66%) than at baseline survey (94%). When we analyzed this 

using regression analyses, we found that there was no difference between respondents and 

non-respondents in home environment when rated by twins (p=0.68 for home atmosphere and 
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p=0.19 for parental relationship) or parental relations reported by their parents (p=0.11). Only 

for home atmosphere rated by parents, we found that non-respondents had somewhat poorer 

home atmosphere than respondents (difference 0.08, p=0.03). 

 

Statistical methods 

 

Estimation of the genetic contribution to interindividual variability in SOC was based on 

applications of linear structural equation modeling to twin data (21). The basis of this comes 

from comparisons of similarity between MZ and DZ twins: MZ twins have the same genomic 

sequence, while DZ pairs shared, on average, 50% of their segregating genes. In genetic twin 

modeling, trait variation is assumed to arise from four possible sources and hence can be 

decomposed into those four components: 1) additive genetic variation (A) including all main 

effects of the alleles affecting the trait (correlation 1 within MZ and 0.5 within DZ twins); 2) 

dominance genetic variation (D) caused by interactions between alleles in the same locus 

(correlation 1 within MZ and 0.25 within DZ twins); 3) common environment (C) including 

environmental factors shared by co-twins (correlation 1 within both MZ and DZ twins), and 

4) specific environment (E) including environmental factors unique to each twin individual 

and any measurement error (0 both within MZ and DZ twins). However, because we had only 

twins reared together available, we were not able to estimate dominance genetic and common 

environmental effects simultaneously. This is because common environmental factors make 

DZ twins more similar and dominance genetic factors less similar than MZ twins as 

compared to the situation when only additive genetic and specific environmental factors 

would affect the trait (22).  
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Twin modeling makes the assumptions of equality of means and variances between MZ and 

DZ twins and first and second co-twin within a pair. Those assumptions were tested by 

comparing the fit of genetic models to saturated models, which do not make these 

assumptions. Further we tested in a series of univariate models whether the size of the 

variance components was equal in males and females and whether there existed any sex-

specific genetic effect seen as lower correlations within OSDZ pairs compared to SSDZ pairs. 

The comparisons of the model fit between nested models were based on χ2-goodness-of-fit 

statistics and degrees of freedom (d.f.). The modeling was continued by analyzing the 

correlations between the dimensions of SOC using multivariate Cholesky decomposition. 

This method decomposes the variation and co-variation in the data into a series of 

uncorrelated genetic and environmental factors. Using this method we calculated genetic and 

environmental correlations between the dimensions of SOC and the proportions how much 

these correlations explain the trait correlations between these dimensions.      

 

Next we addressed the hypothesis that childhood home environment modifies the genetic and 

environmental variances of SOC. This was done using gene-environment interaction models 

among those participants for whom we had the information on home environment available. 

In this model, the factors of home environment can increase or decrease genetic and 

environmental variation of SOC (17). Further, variation in home environment can affect the 

mean of SOC modeled as a mean modification effect. This effect takes into account gene-

environment correlations as well as a causal effect of home environment on SOC. All genetic 

modeling were carried out by using the Mx statistical package, version 1.7.03 (23). The raw 

data analysis option was used, which allows including also data from twins without their co-

twins. In all analyses, the effect on confidence intervals of clustered data, i.e. sampling twin 
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pairs instead of unrelated individuals, was taken into account using the clustered sample 

option of the Stata statistical package, version 10.1 (24). 

 

Results 

 

Table 1 presents the means and standard deviations (SD) for SOC and its components 

measured in adulthood and the factors of home environment measured in childhood by sex 

and zygosity. Women had lower scores for SOC (difference in means 2.42, 95% confidence 

interval (CI) 1.59-3.25) and for its dimensions, i.e., comprehensibility (1.63, 95% CI 1.28-

1.99), manageability (1.34, 95% CI 1.05-1.63) and meaningfulness (0.56, 95% CI 0.25-0.87) 

in the whole data set, when adjusted for age. In the factors of home environment, the only sex 

difference was that females rated less tension with their parents than did males (difference in 

means 0.10, 95% CI 0.02-0.18).  

 

In univariate genetic modeling, we selected the additive genetic/ common environment/ 

specific environment (ACE) model as the starting point, because the observed twin 

correlations suggested the presence of common environmental component (data not shown). 

No sex specific genetic effect was found for total SOC score (Δχ2
1=0.05, p=0.82), but it was 

present for all of its components when analyzed separately (Δχ2
1=30.2-47.8, p<0.0001). This 

suggests that the genes underlying the SOC components may differ between men and women. 

Accordingly, we took it into account in all further modeling.  

 

In the ACE model, the common environmental components were modest in size and 

statistically non-significant (Table 2). However in some models, additive genetic components 

were also statistically non-significant, and thus we pooled men and women to increase 
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statistical power. The results in the pooled data showed strong and statistically significant 

additive genetic effects (a2=0.36 for SOC and 0.25-0.42 for the components of SOC) whereas 

common environmental components were small and statistically non-significant (c2=0.09 and 

0.00-0.10, respectively). Thus we used the reduced additive genetic/specific environment 

(AE) model in the further analyses. The fit of AE model differed from the saturated models 

for some of these traits (Δχ2
15=24.0-35.0, p=0.07-0.002). However no systematic differences 

were found in means and variances between MZ and DZ twins (Table 1) suggesting that 

these violations were rather because of random variation and did not reflect the need of a 

more complex statistical model.  

 

We then analyzed the trait correlations between these dimensions (Table 3). The highest 

correlation was found between comprehensibility and manageability (r=0.69 in males and 

0.72 in females) and the lowest between manageability and meaningfulness (r=0.52 and 0.53, 

respectively). When these correlations were decomposed using Cholesky decomposition, this 

difference in the size of the trait correlations was found to be mainly because of the high 

genetic correlation between the genetic components of comprehensibility and manageability 

(rA=0.90 and 0.97, respectively) whereas unique environmental correlations were roughly 

similar (rE=0.42-0.58). Additive genetic factors explained from 40% to 63% and unique 

environmental factors from 37% to 60% of the trait correlations.  

 

Finally, we analyzed how the factors of home environment self-reported by twins and 

reported by their parents modified the effects of additive genetic and specific environmental 

influences on SOC and its components. Because detection of significant gene-environment 

interactions requires greater sample sizes due to statistical power requirements than 

univariate models or Cholesky decomposition and because we were able to equate the 
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parameters estimates for males and females in all models (Δχ2
5=0.07-10.12, p=1-0.07), we 

analyzed data from men and women together. When analyzing SOC, good family atmosphere 

and low relational tensions to parents were associated with higher SOC observed as positive 

mean moderator effects (regression coefficients 0.51-1.16). These family environmental 

measures increased the additive genetic variation and decreased specific environmental 

variation of SOC; the variance modification effects were statistically significant except for 

self-rated parental relationship (Figure 1, full results of mean and variance modifications 

effects with 95% CIs are presented in Appendix table 1). When we repeated these analyses 

for the components of SOC, we found that the associations were generally similar to the 

results for total SOC, but some of the estimates were not statistically significant (Appendix 

table 1).  

 

Discussion 

 

In this longitudinal study of young adult Finnish twins, we found that genetic differences 

between individuals explained from a third to one-half of the variation of SOC and its 

components, which is very close to the heritability estimate for SOC found in a previous 

Swedish twin study (9). In the light of the previous studies in behavior genetics, these results 

are not surprising, and very similar heritability estimates have been found for many other 

behavioral traits, such as personality, which probably origin in neuro-physiological 

differences between individuals (8). Especially the role of dopamine and serotonin systems in 

the brain laying behind temperamental differences has been discussed (25), and the previous 

efforts to find candidate genes affecting temperament and personality differences have 

mainly focused on genes associated with these neuro-regulatory systems (26,27). Previous 

genome-wide association studies of personality have not yielded many genes having 
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significant effect on these traits, suggesting that individual genes each play only a minor role 

in accounting for inter-individual differences, and that hundreds if not thousands of genes 

may be involved as has been found for intelligence (28). However, the previous studies have 

been relatively small and larger sample sizes may be needed to detect individual genes 

underlying personality traits. We also found that correlations between the dimensions of SOC 

could be attributed to genetic factors. Especially the high correlation between 

comprehensibility and manageability, also found in two previous studies being higher than 

between the other dimensions of SOC (3,29), was explained by largely the same set of genes 

contributing to these dimensions of SOC. However, it is noteworthy that about half of the 

correlation between the dimensions of SOC was explained by environmental correlations 

suggesting that partly a common subset of environmental factors underlies all three 

dimensions of SOC.   

 

Our more novel and major results concerned how family environment modifies the genetic 

architecture of SOC. We found that children who grew-up in supportive family atmosphere 

and experienced few emotional tensions with their parents showed more genetic and less 

environmental variation in SOC in adulthood than children who grew-up in emotionally less 

favorable family environments. It is highly unlikely that these results would be because of the 

effect of SOC on reporting of family environment, first, because the participants reported 

their family environment more than one decade earlier than the SOC test was conducted and, 

second, because we obtained very similar results when family environment was reported by 

the twins’ parents. These results suggest that a supportive family environment enhances a 

child’s genetic potential for the development of strong SOC and the emotional stress related 

to less optimal family environment increases environmental variation in the development of 

SOC. Very similar results have been found for other behavioral traits including disinhibition 
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(10), substance use (13) and borderline personality (11). There has been extensive research 

activity seeking to identify the molecular genetic background of these interactions focusing 

especially on genes associated with the serotonin neuroregulatory system (25), but the results 

are not conclusive so far. For example Caspi et al. reported interaction between stressful life 

events and the polymorphisms of serotonin transporter gene 5-HTTLPR when predicting 

major depression in adulthood (30), but these findings have later been disputed (31). Our 

results suggest that gene-environment interactions are not limited to mental or psychosocial 

disorders in which environmental stress may trigger the disorder in genetically susceptible 

persons, but are also present when analyzing general measures of psychological well-being in 

the population at large.   

 

We found, too, that a favorable family environment not only modified the genetic and 

environmental variation of SOC but also correlated with SOC. The effect of good family 

environment on strong SOC has been previously reported in many studies (32-35), and 

already Antonovsky emphasized the importance of childhood environment for the 

development of SOC (2). It is, however, possible that these associations may also reflect 

gene-environment correlations when parents with strong SOC create supportive family 

environment but concurrently transmit trait-relevant genetic dispositions to their offspring. 

Because of methodological limitations, we could not analyze this issue directly since family 

environment is modeled as part of shared environment even in the case that it would correlate 

with genetic factors. Thus, in our models the mean modification effects include both gene-

environment correlations and the direct effects of family environment on SOC. However, our 

results showing strong genetic variation and lack of common environmental variation in SOC 

suggest that gene-environment interactions can well explain at least partly the correlation 

between family environment and SOC. 
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Our study enhances understanding of the role of common environmental factors for SOC and 

more generally, for other psychological factors, as well. Previous twin studies have given 

very little evidence on the importance of common environmental factors (16) even when 

there is clear evidence, for example, of the importance of parent-child relationship on later 

mental health (14,15). One possible explanation is the lack of power to detect both additive 

genetic and common environmental effect simultaneously. However, we found that the point 

estimate for the proportion of variation of SOC explained by common environmental effects 

was only 9% (95% CI 0-27%) showing that these effects explain much less variation in SOC 

than do additive genetic factors. Even when the confidence intervals are wide, this point 

estimate is very close to the point estimate of common environmental factors found in the 

previous Swedish twin study on SOC, i.e. 7% (9). Despite such modest direct effects, our 

results suggest that family environment is of much importance in children’s developmental 

outcomes. It affects developmental outcomes by shaping genetic and specific environmental 

influences to make children more prone to external environmental exposures in less 

supportive family environments, while enabling children to realize their genetic potential to 

develop strong SOC in supportive family environments. The modest effects of common 

environmental influences found for many psychological traits should not be interpreted to 

mean that family environment is unimportant; but rather, that its importance is to be found in 

interactions, not in direct effects. 

 

In this study, we also found that the mean levels of SOC and its dimensions were somewhat 

lower in females compared to males; a finding consistent with previous studies (36,37). In the 

light of these results, it is interesting that the relative sizes of genetic and environmental 

effects were very similar in men and women. This suggests that the lower SOC of women is 

not, for example, due to higher environmental pressure in females, which would increase 
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environmental variance, but rather reflects more qualitative differences, for example, in 

hormonal levels or different role expectations in men and women. We also found that for the 

components of SOC, sex-specific genetic effect was statistically significant because of lower 

correlations in OSDZ pairs as compared to SSDZ pairs. This would suggest that partly 

different sets of genes affect the development of these dimensions in males and females. 

However these results should be considered with caution, because for total SOC, we found no 

evidence of sex-specific genetic effects. 

 

Our data have both strength and limitations. Our main strength is that we have time-lagged 

measures of SOC and family environment in a large population-based sample of twins 

allowing us to analyze both the effects of genes and environment and their interaction effects. 

It is also an advantage that SOC is measured in young adulthood when, according to 

Antonovsky, SOC is already stabilizing, whereas the measurements of home environment 

have been conducted in childhood which is important phase of life in the development of 

SOC (2). This also decreases effects of recall bias that might well be associated with SOC, 

and further, we had independent ratings of home environment by parents in addition of self-

ratings of twins. A limitation of our data is that we did not measure SOC of parents, which 

would be necessary to analyze whether the correlation between family environment and SOC 

is due to gene-environment correlations. Further, because information on parental SOC was 

not available, we necessarily assumed random mating for level of SOC. However, it is 

unlikely that assortative mating by SOC would have affected our results because it should 

increase DZ correlations and thus lead to overestimation of shared environmental effects not 

found in this study.  
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In conclusion, genetic factors are important for SOC but genetic influences are much greater 

in supportive family environments. This result emphasizes the long-lasting consequences of 

childhood family environment for further mental health. 
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Table 1. Means and standard deviations of sense of coherence and its components in early adulthood and factors of family environment in 

childhood by sex and zygosity. 

 

   Men      Women 

 MZ   same-sex DZ opposite-sex DZ MZ  same-sex DZ opposite-sex DZ

 mean SD mean SD mean SD mean SD mean SD mean SD      

   

Sense of coherence 67 10.9 65 10.4 65 10.3 63 11.1 63 11.3 64 10.7 

Comprehensibility 25 4.7 25 4.5 25 4.4 24 4.9 23 4.9 24 4.8 

Manageability 21 3.8 20 3.8 20 3.8 19 4.0 19 4.1 19 3.9 

Meaningfulness 20 4.1 20 4.0 20 4.0 21 4.0 21 4.0 21 3.8 

 

Home atmosphere 

Self-rating -0.06 1.08 -0.06 0.89 -0.08 1.08 0.16 0.87 0.06 0.85 -0.01 1.08 

Parental rating 0.01 0.94 0.01 0.95 -0.03 1.09 0.12 0.89 -0.02 0.99 -0.04 1.07 

 

Parental relationship 

Self-rating -0.07 0.75 -0.04 1.11 -0.04 1.11 0.04 0.73 0.04 1.16 0.05 0.94 

Parental rating 0.03 0.87 0.03 0.93 -0.06 1.08 -0.01 1.11 0.06 0.90 -0.02 1.04 
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Table 2. Standardized variance components with 95% confidence intervals (CI) of sense of 

coherence and its components in additive genetic/unique environment and additive 

genetic/common environment/unique environment models by sex. 

 

 Additive genetic Common  Unique  

 factors  environment environment 

 a2 95% CI c2 95% CI e2 95% CI 

 

Men 

Sense of coherence 0.39 0.28-0.48 -  0.61 0.52-0.72  

 0.36  0.00-0.48 0.02  0.00-0.34 0.62  0.52-0.73 

 

Comprehensibility 0.31 0.19-0.41 -  0.69 0.59-0.81 

 0.25  0.06-0.41  0.10  0.00-0.25  0.65  0.59-0.73 

 

Manageability 0.35 0.24-0.46 -  0.65 0.54-0.76 

 0.34  0.11-0.46   0.01  0.00-0.19 0.65  0.54-0.76 

 

Meaningfulness 0.42 0.31-0.51 -  0.58 0.49-0.69 

 0.42  0.11-0.51   0.00  0.00-0.26   0.58  0.49-0.69 

 

Women 

Sense of coherence 0.49 0.41-0.57 -  0.51 0.44-0.59 

 0.38  0.11-0.56 0.11  0.00-0.33 0.51  0.44-0.60 

 

Comprehensibility 0.39 0.30-0.47 -  0.61 0.53-0.70 

 0.25  0.06-0.41  0.10  0.00-0.25   0.65 0.59-0.73 

 

Manageability 0.37 0.28-0.45 -  0.63 0.55-0.72 

 0.17  0.00-0.43  0.17  0.00-0.36  0.66  0.56-0.75 

 

Meaningfulness 0.41 0.33-0.49 -  0.59 0.51-0.67 

 0.41  0.16-0.49   0.00  0.00-0.21  0.59  0.51-0.68 

 

Men and women  

Sense of coherence 0.45  0.39-0.51   -  0.55 0.49-0.61 

 0.36  0.14-0.50    0.09  0.00-0.27  0.55  0.50-0.63 

 

Comprehensibility 0.36  0.29-0.42  -  0.64  0.58-0.71 

 0.25  0.06-0.41    0.10  0.00-0.25    0.65  0.59-0.73 

 

Manageability 0.36  0.30-0.43  -  0.64  0.57-0.70 

 0.30  0.07-0.43   0.06  0.00-0.24   0.64  0.57-0.72 
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Meaningfulness 0.42  0.35-0.48  -  0.58  0.52-0.65 

 0.42  0.23-0.48  0.00  0.00-0.16    0.58  0.52-0.65 
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Table 3. Trait correlations between the components of sense of coherence and correlations between additive genetic and unique environmental 

variance components explaining these trait correlations with 95% confidence intervals (CI) by sex. 

    

 Trait correlation Additive genetic correlation Unique environmental correlation 

 r 95% CI rA 95% CI % of trait r rE 95% CI % of trait r   

      explained   explained  

Men 

Comprehensibility vs. meaningfulness   0.53 0.50-0.57 0.63  0.46-0.80 40 0.49  0.40-0.57 60 

Comprehensibility vs. manageability 0.69 0.66-0.71 0.90  0.71-1.00 40 0.58  0.49-0.67 60 

Manageability vs. meaningfulness 0.52 0.48-0.56 0.64  0.48-0.79 49 0.42  0.32-0.51 51 

 

Women 

Comprehensibility vs. manageability 0.57 0.53-0.60 0.88  0.78-0.97 63 0.35  0.27-0.43 37 

Comprehensibility vs. meaningfulness   0.72 0.69-0.74 0.97  0.90-1.00 53 0.55  0.48-0.62 47 

Manageability vs. meaningfulness 0.55 0.52-0.59 0.89  0.77-1.00 61 0.36  0.25-0.44 39 
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Appendix table 1. Modification effects of home environment on additive genetic and specific environmental variance components and means 

with 95% confidence intervals (CI) for sense of coherence and its components. 

  

 Additive genetic factors Specific environment Mean  

 moderator 95% CI moderator 95% CI moderator 95% CI  

Sense of coherence 

Self-rated home atmosphere 1.35  0.85,  1.85 -0.48 -0.78,  -0.20  1.16 0.77,  1.55   

Parental rated home atmosphere 0.58       0.09, 1.10 -0.36  -0.69, -0.04 0.94  0.54, 1.34   

Self-rated parental relationship  0.83       -0.15,  1.44 -0.30   -0.84,  0.20 0.88        0.27,  1.51 

Parental rated parental relationship 0.86  0.09,  1.55 -0.54  -0.89,  -0.11 0.51        0.12,  0.90 

 

Comprehensibility 

Self-rated home atmosphere 0.55  0.33,  0.78 -0.11 -0.25, 0.01 0.27  0.11, 0.44   

Parental rated home atmosphere 0.20  -0.04,  0.48  -0.06  -0.22, 0.10  0.28 0.11, 0.45   

Self-rated parental relationship  0.39  0.05,  0.70 -0.11 -0.34,  0.10 0.32  0.10,  0.58 

Parental rated parental relationship 0.11  -0.14, 0.51 -0.07  -0.26,  0.09 0.21  0.04,  0.37 

 

Manageability 

Self-rated home atmosphere 0.48  0.27, 0.71 -0.10  -0.22, 0.00 0.40   0.25, 0.54   

Parental rated home atmosphere 0.02  -0.17, 0.22 -0.06 -0.19, 0.06 0.37  0.22, 0.51   

Self-rated parental relationship  -0.07 -0.14,  0.41   -0.10  -0.16,  0.11 0.12  0.07,  0.41 

Parental rated parental relationship 0.26 0.05,  0.49 -0.13  -0.27,  0.00 0.25  0.11,  0.39 

 

Meaningfulness 

Self-rated home atmosphere 0.26 -0.18, 0.54 -0.21 -0.35,  0.05 0.50  0.35, 0.66   

Parental rated home atmosphere 0.26  0.07, 0.46 -0.15  -0.27, -0.03 0.29  0.14, 0.43   

Self-rated parental relationship  0.02  -0.20,  0.34 -0.04  -0.23,  0.12 0.16  0.04,  0.38 

Parental rated parental relationship      0.56  0.32,  0.77    -0.21  -0.32,  -0.11 0.05  -0.10,  0.19
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Figure 1. Changes of additive genetic (continuous line) and unique environmental (dashed line) 

variance at different levels of home atmosphere and parental tensions. Results based on 

respondents own ratings are presented as upper graphs and results based on parental ratings as 

lower graphs.    
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