Suspiciousness in young minds: Convergent evidence from non-clinical, clinical and community twin samples
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Abstract
[bookmark: _GoBack]Background: We validated the Social Mistrust Scale (SMS) and utilized it to examine the structure, prevalence, and heritability of social mistrust in a large sample of Chinese children and adolescents.
Methods: In Study 1, a large sample of healthy twins (N=2094) aged 8 to 14 years (M=10.27 years, SD=2) completed the SMS. Structural equation modelling (SEM) was conducted to assess the structure of the SMS and to estimate the heritability of social mistrust in a sub-sample of twins (n=756 pairs). In Study 2, 32 adolescents with childhood-onset schizophrenia were compared with 34 healthy controls on levels of suspiciousness and clinical symptoms to examine the associations between the SMS and the Positive and Negative Syndrome Scale (PANSS).
Results: We found a three-factor structure for social mistrust (home, school, and general mistrust). Social mistrust was found to be moderately - heritable (19% -40%), with mistrust at home most strongly influenced by genetic factors. Compared with 11.76% of the healthy controls, 56.25% of the adolescents with early-onset schizophrenia exhibited very high levels of social mistrust on all three subscales on the SMS. The SMS exhibited good discriminant validity in distinguishing adolescents with childhood-onset schizophrenia from healthy controls, and showed associations with a broad range of symptoms assessed by the PANSS.
Conclusions: Social mistrust assessed by the SMS may be heritable. The SMS demonstrates good discriminant validity with clinical diagnoses of schizophrenia. However, it seems to be correlated with multiple aspects of psychopathology in the schizophrenia group, rather than being specific to delusional ideation/paranoia.
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1. Introduction
Persecutory delusions are one of the most common symptoms in schizophrenia (Sartorius et al., 1986). There is growing evidence suggesting that such delusions exist on a continuum of severity in adults in the general population, with many individuals reporting a few paranoid thoughts and a few individuals (10%-15%) reporting many paranoid thoughts (Bebbington et al., 2013; Chan et al., 2011; Freeman, 2006; Van Os et al., 2009). In studies of adult patients, paranoia has received much research attention as it has been found to co-occur with a host of psychological problems (e.g., anxiety, insomnia, suicidal ideation and poor emotional and cognitive functioning) (Berry et al., 2015; Combs et al., 2006; Freeman et al., 2011). However, whether paranoia exists developmentally in non-clinical adolescents and children remains understudied and previous adult studies have predominantly been conducted in Western populations. 
To date, only one study has examined paranoia in non-clinical adolescents and children in both non-Western and Western samples (Wong et al., 2014). This large cross-sectional survey of 8 to 14 year-olds (N=2498) from Hong Kong and the UK examined excessive suspiciousness, an attenuated form of paranoia, using the first dimensional measure of childhood suspiciousness: the Social Mistrust Scale (SMS). The study found that childhood suspiciousness was prevalent in 8 to 14 year-olds from both UK schools and Hong Kong international schools. Such suspiciousness was found to exist on a continuum of severity and was positively skewed: with many children being trusting and a few being mistrustful. Compared with trusting children, mistrustful children (defined as scoring 7 or above on the SMS) not only self-reported more internalising and externalising problem behaviours but also self-reported a greater level of mistrust in school rather than the home, which is also what we predict to be the case in our study.
Although Wong et al. (2014) found that there was no main effect of gender in either the UK or Hong Kong, there was a general age-related decline in levels of mistrust, with young children (8 to 10 years) reporting higher levels of mistrust than older adolescents (11 to 14 years). In the UK sample only, there was a gender x age interaction where mistrust was more common in boys than girls in younger children, but the pattern was reversed in children aged 10 and above. The authors suggested that these results were due to changes in school-related/education experiences (i.e. environmental influences) and brain maturation (i.e. genetic influences). With regard to environmental influences, as the children were from Hong Kong International schools and UK schools, the question of whether similar age and gender differences in levels of mistrust may be found in children with uniform educational experiences (such as mainland Chinese schoolchildren) has yet to be explored. 
Another unanswered and important question pertains to the genetic and environmental influences of social mistrust. Twin studies of young adults in the general population have suggested moderate to high (about 50%) heritability estimates in paranoid ideation (Fagnani et al., 2011), with similar findings replicated in late adolescents (aged 16 years) (Shakoor et al., 2015a, 2015b, 2016). No sex difference in genetic and environmental influences on paranoia was evident (Shakoor et al., 2015a; Zavos et al., 2014). Paranoia, along with parent-rated negative symptoms, demonstrated the highest heritability (50%-54%) among all six kinds of psychotic experiences assessed by the Speciﬁc Psychotic Experiences Questionnaire (SPEQ) (Shakoor et al., 2015b, 2016; Zavos et al., 2014). Moreover, some studies have reported no difference in the heritability between the extreme group reporting the most severe and frequent psychotic experiences and the rest of the sample (Zavos et al., 2014). Together these results suggest that both paranoia in the general population and clinically diagnosed schizophrenia exist on the same continuum and may share common genetic variants. Hence, heritability estimates of paranoia in younger populations, and its socio-cultural influences in non-Western children and adolescents, may help identify a developmental window for the early identification of schizophrenia which has yet to be examined.
Mistrustful children scoring high on the SMS (> 7 points) have also been shown to exhibit more internalising and externalising problem behaviours compared with trusting children in Wong et al. (2014) ’s study. However, whether the SMS has any clinical utility is unclear. Thus, examining the associations of the SMS with standardised measures of symptoms (e.g., Positive and Negative Syndrome Scale (PANSS)) in early onset-schizophrenia would help establish its usefulness. 
To this end, we conducted two related studies to address the above gaps. In Study 1, our first aim was to assess the prevalence and structure of social mistrust using exploratory and confirmatory factor analysis, as this is the first study of the Chinese SMS in a large sample of healthy Chinese twins aged 8 to 14 years (N=2094). We also conducted measurement invariance of the SMS across ages (younger vs. older children) and gender (female vs. male). Our second aim was to assess the heritability of mistrust in same-sex MZ and DZ twins (N= 756 pairs). In Study 2, our third aim was to test the convergent validity of the SMS with the Positive and Negative Syndrome Scale (PANSS) in a sample of adolescents with childhood-onset schizophrenia (n=32) and healthy controls (n=34). 
In Study 1, we hypothesized that social mistrust would be prevalent amongst a few of the children, following a positively skewed distribution. Social mistrust assessed by the SMS would follow a 3-factor structure and would be heritable in Chinese twins. In Study 2, we hypothesized that the SMS would be positively correlated with the PANSS, specifically with the “suspiciousness/persecution” item. 

2. Methods
2.1. Participants
2.1.1. Study 1
Healthy twins aged 8- to 14-years-old (M=10.57 years, SD=2.0, males=49.5%) from the Beijing Twin Study (BeTwiSt) (Chen et al., 2013) were recruited from Shenyang, China. This included monozygotic twins (MZ; n=1311), dizygotic twins (DZ; n=323) and opposite-gender twins (OG; n=460). Zygosity was determined by DNA analysis and questionnaire (Chen et al., 2010). The age and gender distribution of this sample is detailed elsewhere (Supplementary Table 1). Informed parental consent was obtained before the start of the study and children completed questionnaires in groups. This study was approved by the Ethics Committee of the Institute of Psychology at the Chinese Academy of Sciences.
To examine the heritability of social mistrust, we included only same-gender twin pairs (and not opposite-gender twin pairs), resulting in 1512 twins (M=10.57 years, SD=2.01, males=49.34%) with complete data. The final sample consisted of 616 pairs of MZ twins (males=47.72%) and 140 pairs of DZ twins (males=56.43%). We excluded opposite gender twin pairs in this subsample considering the following two reasons: (1) The influence of additive genetic factor and environmental factors on social mistrust (or the A, C, E parameters in the model) may vary in males and females (i.e., quantitative sex differences). (2) As for the opposite sex DZ twins, the correlations for the A factors (rA) and C factors (rC) may fall below the traditional value (i.e., 0.5 for rA, 1 for rC) (i.e., qualitative sex differences). 
Study 2
Thirty-two adolescents with childhood-onset schizophrenia (males=56.3%) recruited from Xiangya Hospital in Hunan, Shanghai Mental Health Centre, and Hong Kong (M=13.91 years, SD=1.57, range=10-16 years). These participants were compared with 34 healthy adolescent controls (males=61.8%) recruited from junior high schools in Hunan (M=13.03 years, SD=0.72, range 12-15 years). All patients were assessed by experienced psychiatrists (XLC, YQ, SSYL) using the PANSS (Kay et al., 1987). Patients met the DSM-IV-TR diagnostic criteria for schizophrenia (American Psychiatric Association, 1994) and were taking second-generation antipsychotic medication for not more than one year (mean chlorpromazine equivalence=406.1 mg/day), with the exception of one 10-year-old drug-naïve patient. All healthy controls completed the 113-item behavioural problems section of the standardized Chinese version of the Child Behaviour Checklist (CBCL; parental version) (Su & Li, 1996) and had individual syndrome subscale scores and a total problem score falling within the range of normal behaviour. Adolescents with a history of any psychiatric illness, organic brain disorders, substance and/or alcohol abuse, and clinical evidence of mental retardation were excluded. Participants in the two groups did not differ in gender ratio but patients with schizophrenia were older (t[43]=2.88, p<.01) and had significantly lower estimated IQ (t[50]=-9.09, p<.01) than healthy control adolescents (Supplementary Table 2).
All participants and their parents gave written informed consent before the commencement of the study. This study was approved by the Ethics Committees of the Institute of Psychology, the Chinese Academy of Sciences, the Xiangya Hospital in Hunan, the Shanghai Mental Health Centre and Castle Peak Hospital.

2.2. Measures
Social mistrust. The Social Mistrust Scale (SMS) is a 12-item dimensional measure of childhood mistrust rated on a No(0)/Sometimes(1)/Yes(2) scale (Wong et al., 2014). Summing all items produced a total mistrust score (out of 24) and three factors: home mistrust, school mistrust, and the general mistrust (reverse-scored). A higher score indicates a higher level of suspiciousness towards others. This scale has been shown to have good internal consistency in the current sample, =0.74 (total score), 0.58 (general), 0.64 (school), 0.63 (home). The SMS was translated into Chinese using a well-established four-step back translation procedure. First, a bilingual researcher translated the SMS from English to Chinese. Second, author 2 (who is bilingual) compared the Chinese and English versions for conceptual equivalence. Third, a psychologist who had not seen the English version translated the Chinese version back into English. Fourth, the two English versions were compared on conceptual equivalence by authors 1 and 2. 
Positive and Negative Syndrome Scale (PANSS) (Kay et al., 1987). This is a widely used semi-structured clinical interview that assesses positive symptoms (7 items), negative symptoms (7 items) and non-specific/general symptoms (16 items) of schizophrenia with a 7-point Likert scale. The scale had good internal reliability in this study (=0.91).
The Chinese version of the Child Behaviour Checklist (CBCL; parental version) (Su & Li, 1996) This is a 113-item standardized scale measuring adolescents’ emotional and behavioural problems on a Not True(0)/Somewhat, Sometimes True(1)/Very, Often True(2) scale. These were completed by their parents or guardians. The scale contains eight (for females) and nine (for males) individual syndrome scales for adolescents aged 12-16 years. The presence of one or more individual syndromes with scores higher than those of the Chinese normative cut-off scores indicated behavioural problems. The scale showed good internal consistency in our study (=0.71). The total and subscale problem scores of 34 healthy controls all fell within the normal range (range=0-13 points, M=3.10, SD=3.18) (Supplementary Table 3).

2.3. Statistical analysis
Exploratory factor analysis (EFA) was first conducted using the principal component analysis in SPSS 18.0 on the older twins sample as this is the first administration of the Chinese version of the SMS. Next, a confirmatory factor analysis (CFA) was conducted in Mplus 6 for Windows (Muthen & Muthén, 2010) on the younger twins to test the structural reliability of the SMS. Both samples did not differ in age and gender distribution (p>0.05).
For the CFA, three measurement models of social mistrust were tested to ascertain its structure in this sample: a uni-dimensional model (a single mistrust latent factor); a two-factor model (mistrust (home & school) vs. general trust); and a three-factor model (home mistrust, school mistrust and general mistrust). Since the data were skewed, we used the weighted least square parameter estimator (WLSMV) to obtain robust standard errors and a mean- and variance-adjusted 2 statistic. Modification indices (MI) were included in the model only if it was a theoretically plausible modification that led to significant improvement in model fit indices. Taking the largest MI, the model was re-run after each modification and compared on the Akaike information Criterion (AIC; calculated by 2-2 [degrees of freedom]), where the best-fitting model to the data had the lowest AIC (Brown, 2006). Additional measurement invariance models were constructed to determine the model fit for boys and girls, and younger (8-11 years) and older (12-14 years) children. We first examined configural invariance, followed by metric invariance (weak invariance) and scalar invariance (strong invariance) (Marsh et al., 2009). If the model fulfilled the strong invariance, the final step involved examining the latent mean invariance between different subgroups (i.e., boys vs girls; younger vs older children) (Marsh et al., 2009).
Mean scores and symptom distribution were reported. Univariate analysis of variance (ANOVA) was conducted to examine the effects of age, gender, and age x gender interaction on the SMS subscales.
For genetic modelling, variables were square-root transformed to satisfy the assumption of having a normal distribution due to the positively skewed SMS scores. Effects of age and gender were regressed out prior to the estimation of heritability of social mistrust and standardized residuals were used for subsequent analysis following standard practice (McGue & Bouchard, 1984). First, intra-class correlation coefficients (ICCs) of the MZ and DZ twins were calculated. To compare the strength of ICCs between MZ and DZ twins, we generated the Student's t-distribution for testing correlations against each other (Lenhard & Lenhard, 2014). Next, structural equation modelling (Neale et al., 1999) in OpenMx (Boker et al., 2011) was used to estimate the genetic and environmental parameters that best fit the observed covariance between twins in the total and subscale scores of the SMS. A univariate ACE model was used to test the effects of additive genetic factors (A), common environmental factors (C) and specific environmental factors that also includes measurement errors (E). We compared the full ACE model with the nested CE, AE models using the χ2 difference test (Rijsdijk & Sham, 2002). A non-significant χ2 of either the AE or the CE model compared with the full ACE model would indicate that the parsimonious AE or CE model was preferred. Otherwise, the full ACE model was reported. When there is a trend towards statistical significance (0.05<p<0.1) where the ACE model is a better-fit to the data than the nested AE and CE models but the full ACE model had a lower AIC, we reported the full ACE model. 
In Study 2, we examined group differences in levels of social mistrust (Wilcoxon signed-rank test) adjusting for non-normality. Although there were significant group differences in IQ and age, we did not find significant correlations between the SMS and age or IQ (ps>0.05) in each group. In addition, lower IQ might reflect an innate characteristic of schizophrenia patients. Thus, we did not control for the effects of IQ and age for subsequent group comparisons. Considering the skewness of the SMS scores, we calculated the Spearman correlations between social mistrust scale (SMS) and clinical symptoms assessed by the PANSS to examine the convergent validity of the SMS. To assess the sensitivity of the SMS in differentiating clinical and non-clinical populations, we conducted Receiver Operating Characteristic Curve (ROC) analysis (Hanley & McNeil, 1982) with group membership as the dependent variable predicted by the SMS total score (independent variable). An AUC (area under the curve) value significantly larger than 0.5 suggests that the SMS is better than chance in predicting group membership of the individual.

3. Results
3.1. Study 1
3.1.1. Structure of the SMS
	Our EFA results in older twin sample supported the two-factor structure where home and school mistrust belonged in one factor, and general mistrust was a separate factor (Supplementary Table 4). For the CFA models, the initial two-factor (mistrust (home & school) vs. general trust) and three-factor model (home mistrust, school mistrust and general mistrust) were both acceptable and almost equal in terms of good-of-fit indices. However, the three-factor model outperformed the two-factor model after several modifications. The two-factor model with modifications can be found in Supplementary Figure 1. Table 1 documents all models tested and the final three-factor model (home mistrust, school mistrust, and general mistrust) with minor modifications that fitted the younger twin data best (χ2(df)=109.72(47), p<0.001, CFI/TLI=0.98/0.97, RMSEA=0.036 (90%CI[0.027-0.045], p=0.997, WRMR=0.971) (Figure 1). Measurement invariance models showed that the final three-factor model was structurally invariant (step 1) across younger and older children. However, means (step 2) were significantly higher on items 3,4,10 but significantly lower on items 1, 9 for younger children compared with older children. Measurement invariance models across genders established structural equivalence across genders, although mean levels of home mistrust was significantly higher for boys than for girls.

3.1.2. Prevalence of social mistrust 
Total mistrust scores were positively skewed (M=2.82, SD=3.07) with more than two-thirds of the children reporting three points or less (69%) and a small group of ‘mistrustful’ children reporting high levels of suspiciousness (six points and above) (top 15%; 1 standard deviation above the mean) (Supplementary Figure 2). As predicted, item endorsements were highest for school mistrust items (e.g., 9.6%; ‘I worry too much about others trying to get at me at school’ and 7.9%; ‘being a target at school’), followed by a small percentage of children reporting home mistrust (2.5%-5.4%) and general (0.9%-3.7%) (Supplementary Table 5).
Males reported significantly higher levels of mistrust than females (F[1, 2080]=6.53, p=0.01; SMS total score: Mmale=2.99, SD=3.14 Mfemale=2.65, SD=2.99). However, this result should be interpreted with caution as the effect size of gender difference was quite small (Cohen’s d=0.11), indicating that this significance may be a result of our large sample size and deserves further investigation. Contrary to Wong et al (2014), we did not find a significant main effect for age (p=0.24) or interaction between age and gender (p=0.67). 

3.1.3. Heritability of social mistrust 
ICCs of MZ and DZ twins are shown in Table 2. The ICCs of the total SMS score and its subscales were high and statistically significant in both MZ (r=0.50-0.63, p<0.01) and DZ (r=0.46-0.52, p<0.01) twins, demonstrating shared environmental effects. Except for the general mistrust subscale where ICCs for MZ and DZ twins were almost identical, the MZ twins had significant higher correlations than the DZ twins in both school mistrust (p=0.04) and home mistrust (p=0.01), indicating differential genetic effects for the subscales. For the total SMS score, the difference in ICCs demonstrated a trend towards statistical significance with the MZ twins having higher correlations than the DZ twins (p=0.06).
As shown in Table 2, the ACE model best fit the measure of total mistrust, school mistrust and home mistrust (h2=19.4%, 26.2%, 40.2%, respectively). For the SMS total score, although additive genetic effects only showed a trend towards statistical significance (p=0.07), the full ACE model had lower AIC (AIC=930.04) compared to CE model (AIC=931.29). Similarly for the home mistrust subscale, common environmental effects only reached marginal significance (p=0.06) but the ACE model (AIC=918.72) had lower AIC value than the AE model (AIC=920.28). Thus we report the full ACE models in these two cases. For the general mistrust subscale, the CE model best fit the data with both the common and unique environment factors accounting for half of the total variance.

3.2. Study 2: Correlational analysis of the SMS 
More than half of the patients with schizophrenia (n=18, 56.25%) scored six or above on the SMS (M=6.34, SD=4.73), the equivalent of scoring in 1 standard deviation above the mean (the top 15%) in community samples (supplementary Figure 3). Compared with healthy controls, adolescents with schizophrenia scored significantly higher on all three subscales of the SMS (ps<0.05) (Supplementary Table 6), specifically for three school mistrust items and a general mistrust item identified with an asterisk (ps<0.05, Supplementary Figure 4).
ROC analysis revealed good discriminate validity for the social mistrust items (area under the curve (AUC)=0.798, p<0.01; 95%CI[0.689-0.906]), with 3.5 being the best cut-off point with the highest sensitivity (0.719) and specificity (0.824) (Supplementary Figure 5).
The PANSS positive subscale scores showed trend significance in being positively correlated with the SMS total score (r[32]=0.32, p=0.076). However, we did not find significant associations between the SMS and the suspiciousness/persecution item (P6) on the PANSS. We found that the SMS total and its subscale scores were significantly correlated with a broad range of clinical psychotic symptoms assessed by the PANSS, including the PANSS general subscale scores, total scores and some specific negative and general symptom items (e.g., social and emotional withdrawal, stereotyped thinking and unusual thought content) (range r=0.36-0.55, ps<0.05)(Table 3).  

4. Discussion
In the first large-scale twin study of Chinese children and adolescents, these two related but independent studies revealed three key insights into childhood suspicions: First, childhood social mistrust existed on a continuum of severity. Second, childhood suspicions demonstrated moderate heritability (total mistrust=19%, school mistrust =26%, home mistrust =40%). Third, the Social Mistrust Scale (SMS) was found to have good discriminant validity in adolescents with childhood-onset schizophrenia versus healthy controls (AUC=0.80), demonstrating moderate associations with multiple aspects of psychopathology in schizophrenia as assessed by the PANSS (rs=0.32-0.55).

4.1. Structure and prevalence of social mistrust
The Chinese version of the SMS was psychometrically robust, with three inter-correlated factors best fitting the data. However, it should be noted that the two-factor model (mistrust [home & school] vs. general trust) was also a good fit in our Chinese sample. Given that this is the first study to assess the structure of the Chinese version of the SMS, future research is needed to validate the structure of the SMS across cultures. 
Replicating the findings from previous adult and community child studies, levels of social mistrust in 8- to 14-year-olds followed an exponential curve, with school mistrust being the most prevalent (Bebbington et al., 2013; Freeman, 2006; Wong et al., 2014). However, Chinese boys reported significantly higher levels of social mistrust than girls, contrary to Wong et al (2014)’s findings where no gender difference was found. A post-hoc analysis demonstrated that the absolute gender difference was small (Mdiff=0.34; Cohen’s d=0.11), thus the significant result may be due to our large sample size.
Our findings also suggest important cultural differences in levels of mistrust. In contrast to Wong et al (2014)’s study where social mistrust showed age-related decline in the levels of mistrust, we did not find any developmental changes in Chinese children and adolescence. Overall, Chinese children reported much lower levels of home mistrust (2.5%-5.4%) compared with children from Hong Kong (4%-6%) and the UK (4%-10%) (Wong et al., 2014). It is possible that these lower rates reflect a culture-specific Confucian ideology in mainland China, where a secure and trusting family environment is highly valued. Alternatively, this contrast could also be due to children under-reporting in the home domain, as they may view mistrust as a ‘private’ matter not to be disclosed to outsiders. In both instances, replicating this study and conducting more detailed qualitative interviews with mistrustful and trusting children may help to clarify the nature of childhood suspiciousness in China.

4.2. Heritability of social mistrust 
	Findings from our twin study design demonstrated moderate heritability of childhood social mistrust (19%-40%), with significant shared environmental effects on all levels of social mistrust (24%-50%), and significant genetic effects influencing home mistrust in particular (40%). This contrasts findings from previous twin studies of older adolescents (aged 16 years and above) from the West, where shared environmental effects are negligible (Shakoor et al., 2015a, 2015b, 2016). This difference in findings may be due to age contrasts, as children in the current study were younger (aged 8-14 years) and perhaps, more affected by the family environment (i.e., shared environment) in developing interpersonal relationships. It is possible that children in the current study have yet to experience the same level of unique environmental stressors (e.g., academic pressure and stressful life events) that older children in previous studies may have already endured, as stressful events are known to increase with age (Shakoor et al., 2016). Although the influence of the unique environment was less prominent in our younger sample, it still accounted for 38% of the variance in total social mistrust scores. This is consistent with previous findings suggesting that some environmental risk factors for psychotic disorders are individual-specific experiences, such as childhood trauma (Read et al., 2005) and cannabis use (Winkel & Kuepper, 2014).

4.3. Discriminant validity of the SMS
Compared with healthy controls, adolescent patients with childhood-onset schizophrenia reported significantly higher mean levels of social mistrust (Mdiff=4.11, p <0.05). Patients reporting more suspicions also had more severe clinical symptoms. Social mistrust was moderately correlated with a broad range of psychotic symptoms; specifically, negative symptoms such as social and emotional withdrawal were positively correlated with social mistrust, suggesting that patients with excess suspiciousness of others may safeguard against malicious intents of others by avoiding social interactions altogether. It is also possible that patients who minimize social interactions are more likely to develop a more persistent form of paranoia, as they are less likely to be exposed to subsequent positive social interactions that may counter their past negative experiences. Patients reporting higher levels of mistrust at school also displayed higher levels of anxiety; meanwhile, patients with higher levels of home mistrust were more hostile and aggressive (r=0.31, p=0.08), perhaps suggesting the need of self-defence. This context-specific result was consistent with Wong et al (2014)’s study indicating school mistrust was more predictive of anxiety while home mistrust was more associated with aggression. The finding that the SMS is just as correlated to the general symptoms on the PANSS than only to the delusional ideation/paranoia item indicates that the SMS is linked to multiple aspects of psychopathology in the schizophrenia group. However, it may be the case that the SMS being a dimensional assessment tool with 12 items is indeed tapping into more dimensions of suspiciousness than the single-item on the PANSS is assessing.

4.4. Limitations
This study has several methodological limitations. First, in order to achieve a sufficiently powered sample, we relied on single informant child-report measures of behaviour, which might have inflated the observed relationships. Corroborating child reports with interviews and peer reports (not parent- or teacher-reports as previously found, Wong et al., 2014) may provide a better understanding of the causes of mistrust in future studies. Second, our twins sample in study 1 was a convenience sample and may not be representative enough for children and adolescents in mainland China, however it does provide the first assessment of the heritability of childhood social mistrust. Third, adolescent patients with schizophrenia in Study 2 were older and had a significantly lower estimated IQ than healthy controls, which might have biased our results. However, post-hoc analysis showed no evidence of a direct relationship between social mistrust and IQ (p>0.05), suggesting that the SMS items were probably not confounded by IQ. Fourth, this study was cross-sectional in design and Future longitudinal studies should be conducted to help us understand the causes of childhood social mistrust.

4.5. Conclusions
To our knowledge, this is the first evidence of the prevalence, structure, and heritability of childhood social mistrust in two independent but related samples of mainland Chinese children and adolescents. We demonstrated for the first time that the Social Mistrust Scale (SMS) has good discriminate validity in identifying adolescents with childhood-onset schizophrenia from healthy controls and moderate associations with the PANSS, a standardized clinical measures of schizophrenia symptoms. The present findings documented that childhood social mistrust is also prevalent in non-Western children and adolescents, providing valuable cross-cultural evidence to the existing adult literature and theory of paranoia. Our findings support the use of the SMS in Chinese children.
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