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Abstract 

Early-life environments have been associated with various social behaviors, including trust, in 

late adolescence and adulthood. Given that the oxytocin receptor gene polymorphism (OXTR 

rs53576) moderates the impact of childhood experience on social behaviors, in the present study, 

we examined the main effect of childhood adversity through a self-report measure and its 

interactions with OXTR rs53576 on general trust among 203 Japanese and 200 European 

Canadian undergraduate students. After controlling for the effect of culture, the results indicated 

that childhood adversity had a negative association with general trust, and that OXTR rs53576 

moderated the impact of childhood adversity on general trust. Specifically, the negative 

association between childhood adversity and general trust is only significant among homozygote 

A-allele carriers. These findings demonstrated that OXTR rs53576 moderated the relations 

between childhood experiences and social functioning in early adulthood. 

Keywords: OXTR rs53576, childhood adversity, general trust, caution 
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Oxytocin Receptor Gene (OXTR) and Childhood Adversity Influence Trust 

1. Introduction 

Adverse childhood experiences can be defined as distressful events occurring in one’s 

family or social context before late adolescence, and they are often chronic and vary in 

severity (Kalmakis & Chandler, 2014). Childhood experience has a significant influence on 

an individual’s cognition and behaviors in late adolescence and adulthood. Individuals who 

have adverse childhood experiences, for example, engage less in prosocial behaviors in 

adolescence (Wu et al., 2020). Adverse childhood experiences also hinder the development of 

secure attachments (Afifi et al., 2011), which are extremely important for the lifelong 

development of trust (Bowlby, 1969). Trust is a belief that humans are benevolent in nature 

(Yamagishi & Yamagishi, 1994). Although little empirical research has examined the effect of 

childhood adversity on trusting behaviors directly, studies have indicated the negative 

association between disadvantaged environments and trust. Disadvantaged childhood 

environments are associated with faster life history strategies that are characterized by 

individual emphasis on immediate rewards and a lack of long-term orientation (Ellis et al., 

2009; Griskevicius et al., 2011). And faster life history strategists display less trust in others 

(Wu et al., 2017). Additionally, socioeconomic disadvantage is also one of the important 

factors influencing trust. Specifically, people from families/communities of lower 

socioeconomic status are less trusting (e.g., Alesina & LaFerrara, 2002). Based on these 

findings, in the current study, we aimed to further examine the influence of childhood 

experience on trust.  

Early life experiences have a significant influence on various aspects of an 

individual’s lifelong development. Taking the evolutionary perspective, Belsky (1997) 

theorized differential susceptibility to environmental influence in children, which reflects a 

variation of rearing strategies to transmit one’s genes in unpredictable environments. 
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Differential susceptibility theory suggests that individuals differ in their plasticity in a “for 

better or for worse” way. One of the markers of differential susceptibility is a genetic one: 

some people are more genetically susceptible to environmental influence (Belsky et al., 2009). 

People with particular genes are not only more vulnerable than others to the negative impact 

of adversity but also tend to benefit more from supportive and enriching experiences (Belsky 

& Pluess, 2009). The findings of Gene × Environment (G × E) interactions are consistent 

with the idea of differential susceptibility. They suggest differential susceptibility to 

environmental influences across the genotypes of particular genes, such as oxytocin receptor 

(OXTR) genes (e.g., Brody et al., 2017; Thompson et al., 2014), the 5-HTTLPR 

polymorphism (e.g., Caspi et al., 2003; Taylor et al., 2006), and the dopamine D4 receptor 

gene (e.g., Buchmann et al., 2014; Sasaki et al., 2013). In other words, individuals with 

environmentally sensitive genotypes are generally affected more by the external 

environments than others. 

Extensive research has investigated the association between single nucleotide 

polymorphisms (SNPs) in the OXTR gene rs53576 (OXTR rs53576; adenine [A] to guanine 

[G] change in the third intron) and human social behaviors. In general, GG carriers exhibited 

more favorable social behaviors than the A-allele carriers (e.g., Kogan et al., 2011; Wu & Su, 

2015). Evidence from this line of research also suggests that, when compared to men carrying 

the A-allele, men with GG exhibit more trust behaviors in trust games (Krueger et al., 2012) 

and report higher attitudinal trust (Nishina et al., 2015). However, we should be cautious in 

interpreting the main effect of OXTR rs53576 on human sociability. The significant 

relationship between OXTR rs53576 and social behaviors has not been verified through 

meta-analysis (Bakermans-Kranenburg & van IJzendoorn, 2014).  

The G × E interactions might be one explanation for the null effect of OXTR rs53576 

on sociability in the meta-analysis. Previous research established that OXTR rs53576 might 
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influence individual sensitivity to the social environment (Meyer-Lindenberg et al., 2011). 

However, for the environmentally sensitive allelic subgroup, past research on G × E 

interactions reported inconsistent findings. Some studies indicated that the A-allele carriers 

were more susceptible to the negative impacts of adversity (e.g., Van Roekel et al., 2013). In 

contrast, others suggested that the A-allele carriers were more resilient to the negative effect 

of adversity than G-allele carriers (e.g., Hostinar et al., 2014; McQuaid et al., 2013).  

Little is known about how the interaction of childhood adversity and OXTR rs53576 

influences the development of trust. Nevertheless, prior studies have found that OXTR 

rs53576 moderates the effect of childhood maltreatment on individuals’ social functioning 

(e.g., poor or high functioning in close friendships; see Thompson et al., 2014). Early family 

discord increased the A-allele carriers’ risk for borderline personality disorder, whereas the 

association between early family quality and borderline symptoms was not significant for GG 

carriers (Hammen et al., 2015). People with borderline personality disorder tend to exhibit 

less trust during interpersonal interactions (Unoka et al., 2009). Moreover, the positive 

association between childhood trauma and empathy for psychological pain was only 

significant among A-allele carriers (Flasbeck et al., 2018). Through a 4-year longitudinal 

study, Hygen et al. (2017) found that AA carriers’ relationships with their teachers improved 

significantly with the enhancement of early parenting styles, whereas the student–teacher 

relationship was relatively stable for G allele carriers. The experience of harsh parenting in 

adolescence had a significant association with greater allostatic load during early adulthood 

only in A-allele carriers (Brody et al., 2017). Maternal postpartum depression predisposes 

children with the AA genotype to develop externalizing problems (Choi et al., 2019). In 

summary, compared with G-allele carriers, AA carriers’ social functioning was more 

susceptible to early family life. Moreover, trust is vital for social functioning. Therefore, we 

hypothesized that childhood adversity could reduce an individual’s trust in early adulthood 
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(Hypothesis 1), which might be notably stronger in AA carriers (Hypothesis 2). 

To examine the influence of early family environments on trust in adulthood, in this 

study, we conducted a survey among Japanese and Canadian undergraduate students. We 

administered a generalized trust scale developed by Yamagishi and Yamagishi (1994). The 

scale consists of two subscales: belief in the honesty and trustworthiness of others in general 

(called “general trust”) and cautious tendency in dealing with others (called “caution”). 

Caution represents people’s prudence in terms of perceived risk of being exploited. Although 

distrustful people tend to be cautious in dealing with others (e.g., Chun & Campbell, 1974; 

Kaplan, 1973), because there may be cases in which even high trusters are prudent, trust and 

caution are not necessarily total opposites of a single dimension.  

Previous evidence has suggested that collectivism was more likely to hinder general 

trust by comparison with individualism (e.g., Gheorghiu et al., 2009; Irwin & Berigan, 2013). 

Although the Japanese rated lower in general trust than the North Americans, the level of 

caution revealed no clear difference (Yamagishi & Yamagishi, 1994). Given the significant 

cross-cultural differences in general trust, in the present study, we targeted people who differ 

in cultural orientation (i.e., Japanese people and Canadians) and included culture as a control 

variable.  

Although we hypothesized that childhood adversity would dent people’s trust (H1), 

we also further examined the interactive effect of OXTR rs53576 and childhood adversity on 

trust. We hypothesized that the influence of adversity in early family life would be notably 

stronger for OXTR rs53576 AA carriers (H2). For an exploratory purpose, we also examined 

whether childhood adversity and the OXTR polymorphism interact with caution. 

2. Method 

2.1. Ethics Statement 

The ethics committees at Kobe University and the University of Alberta both 
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approved this study. All of the participants gave a written informed consent at the beginning 

of the study. 

2.2. Participants 

We recruited 403 undergraduate students from Kobe University, Japan (98 male and 

105 female, Mage = 19.70, SD = 1.42) and the University of Alberta, Canada (66 male, 132 

female, and 2 missing, Mage = 19.43, SD = 2.42). According to a power analysis with the pwr 

package in R, we needed at least 358 participants to detect a small/medium effect size (f2 = .04) 

with 80% power for an F-test with 4 numerator degrees of freedom, when the significant level 

was set to 0.025 (= 0.05/2 tested hypotheses) based on the Bonferroni correction. We excluded 

data from 2 participants who did not complete the measurement of childhood adversity and 

38 whose genotypes were undetermined; therefore, the final sample size was 363.  

2.3. Self-Report Measures 

2.3.1. Childhood Adversity 

We assessed childhood adversity using the Risky Families Questionnaire (RFQ) 

(Taylor et al., 2004). We asked respondents to rate their early family environment in terms of 

13 aspects on a 5-point Likert scale (1 = not at all, 5 = very often). The items assessed family 

conflict, abuse, neglect, and disorganized households in childhood (ages 5 to 15). Sample 

items included, “How often did a parent or other adult in the household make you feel that 

you were loved, supported, and cared for?” (a positively worded item) and “How often did a 

parent or other adult in the household push, grab, shove, or slap you?” Two Japanese–English 

bilinguals translated and back-translated the items between Japanese and English to ensure 

cross-cultural equivalence. We averaged the ratings for the items with reverse coded 

positively worded items. Higher scores represented more adverse childhood environments. 

For nonclinical samples, the scores of RFQ in previous work on the G × E interactions 

ranged roughly from 1.00 to 4.23 (e.g., Carver et al., 2011; Carver et al., 2016). The 
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distributions of the current samples (Japanese: range = 0.85–3.62, Median = 1.92; Canadians: 

range = 1.00–4.31, Median = 2.00) were similar to those reported in prior work. The 

Cronbach’s alpha coefficients for the current sample were .76 for the Japanese and .86 for the 

Canadians.  

2.3.2. General Trust and Caution 

In this study, we used the 5-item General Trust Scale (GTS; Yamagishi et al., 2015) 

and the 5-item Caution Scale (CS), both originally developed by Yamagishi and Yamagishi 

(1994). We asked the respondents to rate their agreement with each item on a 7-point Likert 

scale (1 = strongly disagree, 7 = strongly agree). Sample items included “Most people are 

trustworthy” (GTS), and “There are many hypocrites in this society” (CS). The Cronbach’s 

alphas of the GTS were .74 for the Japanese and .80 for the Canadians. The Cronbach’s 

alphas of the CS were .60 for the Japanese and .74 for the Canadians. 

2.4. Genotyping 

We extracted genomic DNA from nail samples using ISOHAIR kits (Nippon Gene 

Co., Ltd., Tokyo, Japan). We genotyped the SNP marker for OXTR rs53576 in the same way 

as Ishii et al. (2020) did. Each SNP assay contained forward and reverse polymerase chain 

reaction (PCR) primers and two allele specific probes conjugated with either the VIC or the 

FAM fluorescent marker. Each PCR mixture consisted of DNA templates, the SNP-specific 

Genotyping Assay, and the Taqman Genotype master mix (Thermo Fisher Scientific Inc.). We 

performed all PCR and allelic discrimination reactions on the StepOne PlusTM Real-Time 

PCR System (Thermo Fisher Scientific Inc.). 

3. Results 

3.1. Genotype Distribution 

Consistent with previous studies showing that A-allele carriers are more often Asians 

than individuals of European ancestry (e.g., Luo & Han, 2014), the distribution of OXTR 
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rs53576 genotypes was significantly different between the Canadians (18 AA, 84 AG, 76 GG, 

22 undetermined) and the Japanese (70 AA, 77 AG, 40 GG, 16 undetermined; χ2(2) = 42.01, 

p < .001). The distribution of the allele frequencies for the Canadian sample fell in the 

Hardy-Weinberg equilibrium (χ2 = 0.56, p = .507). However, for the Japanese sample, the 

distribution deviated slightly from the Hardy-Weinberg equilibrium (the heterozygotes were 

less frequent than expected; χ2 = 4.48, p = .035).  

The results of the correlational analyses (Table 1) showed that risky families scores 

correlated with general trust negatively (r(361) = –.22, p < .001), whereas the correlation 

between risky families scores and caution was not significant (r(361) = .10, p = .067). 

Additionally, general trust correlated with caution negatively (r(361) = –.43, p < .001). The 

results of the one-way ANOVAs indicated that participants with different OXTR genotypes 

did not significantly differ in risky families scores (F(2, 360) = 2.97, p = .053, η2 = .016), 

general trust (F(2, 360) = 0.15, p = .857, η2 = .001), or caution (F(2, 360) = 0.35, p = .707, η2 

= .002). The mean scores by OXTR genotype appear in Table 2. 

3.2. Gene x Childhood Environment Interaction 

We formulated a series of multiple regression analyses to examine the moderating 

effect of OXTR rs53576 on the association of childhood adversity with general trust and 

caution. Before conducting the regression analyses, we dummy coded the OXTR genotypes: 

we used the AA genotype as the reference category, and two dummy-coded variables were (0, 

1, 0) and (0, 0, 1) for (AA, AG, GG). Risky families scores were mean-centered as indicators 

of childhood adversity. In the hierarchical multiple regression analysis, we tested for the main 

effects of childhood adversity and the two OXTR dummy-coded variables first. This model 

also included gender (male = 0, female = 1) and culture (Japanese = 0, Canadian = 1) as 

potential control variables (Step 1). Then, we entered the interactions with the two OXTR 

dummy-coded variables and the risky families scores in Step 2. 
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3.2.1. General Trust 

The multiple regression analyses (Table 3) showed there was no difference in general 

trust between the AA and AG/GG carriers (ps > .458). After controlling for the effect of 

culture and gender, the main effect of childhood adversity was significant in Step 1 (b = –

0.34, SE = 0.08, t(356) = –4.36, p < .001), which showed that childhood adversity reduced 

general trust significantly. However, the influence of childhood adversity on general trust 

differed significantly between the AA and AG carriers (b = 0.81, SE = 0.21, t(354) = 3.87, p 

< .001). Moreover, the influence of childhood adversity on trust also differed significantly 

between the AA and GG carriers (b = 0.78, SE = 0.22, t(354) = 3.53, p < .001). The childhood 

adversity and gene interactions were not qualified by culture (Table S1). A simple slope 

analysis showed that childhood adversity reduced the AA carriers’ trust (b = –0.98, SE = 0.18, 

t(354) = –5.59, p < .001; Figure 1a) significantly, whereas it did not significantly predict the 

AG (b = –0.18, SE = 0.11, t(354) = –1.62, p = .106; Figure 1b) or the GG carriers’ trust (b = –

0.21, SE = 0.13, t(354) = –1.56, p = .119; Figure 1c) in early adulthood. 

3.2.2. Caution 

In the analyses of caution (Table 4), the main effect of childhood adversity was not 

significant in Step 1 (b = 0.14, SE = 0.08, t(356) = 1.91, p = .057). There was not any 

significant difference in caution between the AA and AG/GG carriers (ps > .176). However, 

the influence of childhood adversity on caution differed somewhat between the AA and AG 

carriers (b = –0.43, SE = 0.20, t(354) = –2.13, p = .034). The difference on the influence of 

childhood adversity between the AA and AG carriers was not qualified by culture (Table S2). 

The influence of childhood adversity on caution did not differ significantly between the AA 

and GG carriers (b = –0.30, SE = 0.22, t(354) = –1.41, p = .160). Further analyses showed 

that childhood adversity increased the AA carriers’ caution significantly (b = –0.45, SE = 0.17, 

t(354) = –2.62, p = .009; Figure 2a), whereas the association between childhood adversity 
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and caution was not significant for the AG carriers (b = –0.02, SE = 0.11, t(354) = 0.17, p 

= .868; Figure 2b) or the GG carriers (b = –0.15, SE = 0.13, t(354) = –1.15, p = .251; Figure 

2c). 

4. Discussion 

The primary aim of the present study was to examine the influence of early family 

environments on people’s trust in early adulthood. Specifically, we examined whether 

childhood adversity would reduce trust. Based on studies demonstrating that the impact of 

early life experience on social functioning in late adolescence and adulthood varies across 

different genotypes on OXTR rs53576 (e.g., Flasbeck et al., 2018), we also aimed to test 

whether OXTR rs53576 would moderate the influence of childhood adversity on people’s 

trust. Consistent with Wu et al.’s (2020) work, even after controlling for the effect of culture, 

we found a main effect of adverse childhood experience on general trust. More importantly, 

the results supported our moderation hypothesis that the impact of childhood adversity on 

general trust in early adulthood was only significant for the OXTR rs53576 AA carriers, not 

the G-allele carriers. Specifically, adverse childhood experience reduced the OXTR rs53576 

AA carriers’ general trust significantly, whereas the negative impact of childhood adversity 

on general trust was not significant for the G-allele carriers. 

We also examined the effect of childhood adversity and its interaction with OXTR 

rs53576 on caution exploratorily. The results demonstrated that neither the main effect of 

childhood adversity nor its interactions with OXTR rs53576 on caution were significant. 

Nevertheless, the influence of childhood adversity on caution among the AA carriers was 

slightly stronger than that among the AG carriers. Specifically, childhood adversity only 

increased the AA carriers’ caution significantly in early adulthood. We also found a 

significant cross-cultural difference in caution. By comparison with the Canadians, the 

Japanese were more prudent in dealing with others. 



OXTR, CHILDHOOD ADVERSITY AND TRUST 12 

These results extend previous work on the development of trust in several important 

ways. First, the current study is one of the first to directly examine the influence of childhood 

experiences on general trust. Faster life history strategies from disadvantaged childhood 

environments lead individuals to emphasize their immediate self-interests and to display a 

lack of long-term orientation. Moreover, such individuals are vulnerable to others’ 

exploitative behaviors, specifically in scarce-resource environments. The vulnerability, then, 

would make it harder for them to trust others. Importantly, the current findings also provide 

evidence that positive interactions with caregivers during early life are particularly important 

for the development of general trust (Bowlby, 1969). Future studies could use longitudinal 

designs to examine the influence of early-life experience on trusting behaviors further. 

Additionally, as a positive bias in cognition, trust is an essential prerequisite for living in 

relationships with other people. Trust involves one’s expectations for others’ benevolent 

intentions; it boosts cooperation, particularly in situations that include conflict between 

self-interest and collective interest (Balliet & Van Lange, 2013); and it relates to one’s ability 

to discern cooperative partners from uncooperative ones (Yamagishi et al., 1999). Future 

studies could also investigate how childhood experience influences prosocial behaviors and 

one’s ability to detect trustworthiness—and how trust underlies the influences of childhood 

experience. 

Second, the current findings add evidence for research suggesting that OXTR rs53576 

moderates the effect of early-life experience on social functioning (e.g., Cicchetti et al., 2014; 

Senese et al., 2019). Our results suggest that the significant impact of childhood adversity on 

general trust is only limited to AA carriers. According to the gene-environment interaction 

(Obradović & Boyce, 2009), we speculate that, compared with the OXTR rs53576 G allele 

carriers, the AA carriers are more susceptible to family environmental influence, at least in 

regard to trust. A recent study found an interactive effect of OXTR rs53576 and early 
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emotional trauma on left hippocampal volumes (Malhi et al., 2020). Specifically, the left 

hippocampal volumes of adolescent girls suffering higher emotional trauma during childhood 

were smaller than those of others, which was only evident among AA carriers (Malhi et al., 

2020). The hippocampus is an important region that contributes to reinforcement learning 

apart from the striatum (Davidow et al., 2016). The reinforcement learning circuitry was also 

part of the establishment of trust (Fareri et al., 2012). Prior work on faster life strategies 

suggested that people favoring immediate rewards also were less trusting (Wu et al., 2017). 

Together with the current findings, we speculate that the increased sensitivity to childhood 

adversity in people with the AA genotype on hippocampal volumes might also explain the 

same effect on trust. For OXTR rs53576 AA carriers, childhood adversity might disrupt the 

function of reward circuits by influencing the left hippocampal volumes, thus impacting their 

trusting behaviors. Future studies could investigate this possibility further.  

However, to date, the findings on the environmentally sensitive allelic subgroup of 

OXTR rs53576 are mixed. Some researchers have suggested that the association between 

childhood experiences and emotional function (e.g., emotional regulation) was much stronger 

among GG carriers than A-allele carriers (e.g., Bradley et al., 2011; Burkhouse et al., 2016). 

These discrepancies might be due to gender, ethnicity, types of adversity, and outcome 

variables. By using a cross-cultural sample, in the present study, we specifically focused on 

young adults, early family environments, and trust. Future studies could clarify whether the 

environmentally sensitive allelic subgroup of OXTR rs53576 varies in its outcomes in 

psychological domains (e.g., personality traits and socioemotional processes). Besides OXTR 

rs53576, previous studies have found that other polymorphisms of the OXTR gene also 

moderated the effects of early experiences on people’s cognitions and behaviors. For example, 

Apter-Levy et al. (2013) found that OXTR rs2254298 moderated the association between 

children’s mental health and family environment. Thus, we speculate that the inconsistent 
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results for the environmentally sensitive allelic subgroup of OXTR rs53576 might be 

explained by gene–gene interactions. Therefore, future work needs to investigate further 

whether other polymorphisms of the OXTR gene (e.g., OXTR rs2254298) are involved in the 

G × E interaction on general trust.  

Another possible explanation for this G × E interaction on general trust is that, 

compared with AA homozygotes, the OXTR rs53576 G-allele carriers might be more capable 

of developing their general trust outside their own families. Previous studies have suggested 

that the G-allele was connected to higher levels of psychological resources 

(Saphire-Bernstein et al., 2011) and higher openness to social support (Chen et al., 2011). 

Therefore, when the family environment is unfavorable, it might be much easier for the 

G-allele carriers to learn social skills from other social supports (e.g., friends, teachers). That 

might be the reason why the association between early family environments and general trust 

was weaker among the G-allele carriers than among AA carriers. In short, our findings 

supported the idea that it is important to consider the influence of specific genes when 

examining the impact of early life experience on later social life. 

Finally, our research also contributed to the evidence on the cross-cultural differences 

in general trust and caution. Consistent with previous studies suggesting that individual 

cultures fostered trust among people (Gheorghiu et al., 2009), the Canadians were more likely 

than the Japanese to trust others. Additionally, our findings also suggested that the Japanese 

were more cautious in dealing with others than the Canadians. Although Yamagishi and 

Yamagishi (1994) neither expected nor found a clear cultural difference in caution between 

the Japanese and the North Americans, the current finding could be interpreted through 

cultural differences in vigilance to others’ negative feelings (e.g., Adams, 2005; Hashimoto & 

Yamagishi, 2016; Ishii et al., 2011). In collectivistic cultures in which people exist in a 

network of strong ties, to avoid exclusion from the current network, it is crucial for individual 
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survival to be sensitive to others’ expectations and not offend them. 

There are several limitations that should be noted in this study. First, the distribution 

of the OXTR rs53576 allele frequencies for the Japanese sample violated the 

Hardy-Weinberg equilibrium slightly. For some unknown reason, we sampled heterozygotes 

less than expected (77 observed heterozygotes vs. 91 expected sample size). Future studies 

need to follow the random sampling procedure more strictly to examine further the 

interactive effect of OXTR rs53576 polymorphism × childhood adversity on trust. However, 

it is noteworthy that this study demonstrated a significant main effect of childhood adversity 

and its significant interaction with OXTR rs53576 on trust across cultures. Second, the 

current study measured trust only through a self-reported measurement. Therefore, it is still 

unclear whether the significant G × E interaction we found is applicable to people’s trust in 

practical situations. 

In conclusion, the current study demonstrated that OXTR rs53576 moderated the 

impact of childhood adversity on general trust. Overall, more childhood adversity predicted 

lower general trust. This effect was particularly true among carriers of AA homozygotes. 

These findings contribute to the understanding of the ways in which gene and early family 

environments influence people’s trust interactively in their later lives.



OXTR, CHILDHOOD ADVERSITY AND TRUST 16 

References 

Adams, G., 2005. The cultural grounding of personal relationship: Enemyship in North 

American and West African worlds. J. Pers. Soc. Psychol. 88, 948-968. 

https://doi.org/10.1037/0022-3514.88.6.948 

Afifi, T.O., Mather, A., Boman, J., Fleisher, W., Enns, M.W., MacMillan, H., Sareen, J., 

2011. Childhood adversity and personality disorders: Results from a nationally 

representative population-based study. J. Psychiatr. Res. 45, 814-822. 

https://doi.org/10.1016/j.jpsychires.2010.11.008 

Alesina, A., La Ferrara, E., 2002. Who trusts others? J. Public Econ. 85, 207–234. 

https://doi.org/10.1016/S0047-2727(01)00084-6 

Apter-Levy, Y., Feldman, M., Vakart, A., Ebstein, R.P., Feldman, R., 2013. Impact of 

maternal depression across the first 6 years of life on the child’s mental health, social 

engagement, and empathy: The moderating role of oxytocin. Am. J. Psychiatry. 170, 

1161-1168. https://doi.org/10.1176/appi.ajp.2013.12121597 

Balliet, D., Van Lange, P. A. 2013. Trust, conflict, and cooperation: A meta-analysis. Psychol. 

Bull. 139, 1090-1112. https://doi.org/10.1037/a0030939 

Bakermans-Kranenburg, M.J., van IJzendoorn, M.H., 2014. A sociability gene? 

Meta-Analysis of oxytocin receptor genotype effects in humans. Psychiatr. Genet. 24, 

45-51. https://doi.org/10.1097/YPG.0b013e3283643684 

Belsky, J., 1997. Variation in Susceptibility to Environmental Influence: An Evolutionary 

Argument. Psychol. Inq. https://doi.org/10.1207/s15327965pli0803_3 

Belsky, J., Jonassaint, C., Pluess, M., Stanton, M., Brummett, B., Williams, R., 2009. 

Vulnerability genes or plasticity genes? Mol. Psychiatry. 14, 746-754. 

https://doi.org/10.1038/mp.2009.44 

Belsky, J., Pluess, M., 2009. Beyond Diathesis Stress: Differential Susceptibility to 



OXTR, CHILDHOOD ADVERSITY AND TRUST 17 

Environmental Influences. Psychol. Bull. 135, 885–908. 

https://doi.org/10.1037/a0017376 

Bowlby, J. 1969. Attachment and loss: Vol. 1. Attachment. Basic books, New York. 

Bradley, B., Westen, D., Mercer, K.B., Binder, E.B., Jovanovic, T., Crain, D., Wingo, A., 

Heim, C., 2011. Association between childhood maltreatment and adult emotional 

dysregulation in a low-income, urban, African American sample: Moderation by 

oxytocin receptor gene. Dev. Psychopathol. 23, 439-452. 

https://doi.org/10.1017/S0954579411000162 

Brody, G.H., Yu, T., Barton, A.W., Miller, G.E., Chen, E., 2017. Youth temperament, harsh 

parenting, and variation in the oxytocin receptor gene forecast allostatic load during 

emerging adulthood. Dev. Psychopathol. 

https://doi.org/10.1017/S095457941600047X 

Buchmann, A.F., Zohsel, K., Blomeyer, D., Hohm, E., Hohmann, S., Jennen-Steinmetz, C., 

Treutlein, J., Becker, K., Banaschewski, T., Schmidt, M.H., Esser, G., Brandeis, D., 

Poustka, L., Zimmermann, U.S., Laucht, M., 2014. Interaction between prenatal stress 

and dopamine D4 receptor genotype in predicting aggression and cortisol levels in 

young adults. Psychopharmacology (Berl). 231, 3089-3097. 

https://doi.org/10.1007/s00213-014-3484-7 

Burkhouse, K.L., Woody, M.L., Owens, M., McGeary, J.E., Knopik, V.S., Gibb, B.E., 2016. 

Sensitivity in detecting facial displays of emotion: Impact of maternal depression and 

oxytocin receptor genotype. Cogn. Emot. 30, 275-287. 

https://doi.org/10.1080/02699931.2014.996531 

Carver, C.S., Johnson, S.L., Joormann, J., Lemoult, J., Cuccaro, M.L., 2011. Childhood 

adversity interacts separately with 5-HTTLPR and BDNF to predict lifetime 

depression diagnosis. J. Affect. Disord. 132, 89-93. 



OXTR, CHILDHOOD ADVERSITY AND TRUST 18 

https://doi.org/10.1016/j.jad.2011.02.001 

Carver, C.S., Johnson, S.L., Kim, Y., 2016. Mu opioid receptor polymorphism, early social 

adversity, and social traits. Soc. Neurosci. 11, 515–524. 

https://doi.org/10.1080/17470919.2015.1114965 

Caspi, A., Sugden, K., Moffitt, T.E., Taylor, A., Craig, I.W., Harrington, H.L., McClay, J., 

Mill, J., Martin, J., Braithwaite, A., Poulton, R., 2003. Influence of life stress on 

depression: Moderation by a polymorphism in the 5-HTT gene. Science. 301, 

386-389. https://doi.org/10.1126/science.1083968 

Chen, F.S., Kumsta, R., Von Dawans, B., Monakhov, M., Ebstein, R.P., Heinrichs, M., 2011. 

Common oxytocin receptor gene (OXTR) polymorphism and social support interact 

to reduce stress in humans. Proc. Natl. Acad. Sci. U. S. A. 108, 19937-19942. 

https://doi.org/10.1073/pnas.1113079108 

Choi, D., Tsuchiya, K.J., Takei, N., 2019. Interaction effect of oxytocin receptor (OXTR) 

rs53576 genotype and maternal postpartum depression on child behavioural problems. 

Sci. Rep. 9, 1–8. https://doi.org/10.1038/s41598-019-44175-6 

Chun, K.T., Campbell, J.B., 1974. Dimensionality of the Rotter Interpersonal Trust Scale. 

Psychol. Rep. 35, 1059-1070. https://doi.org/10.2466/pr0.1974.35.3.1059 

Cicchetti, D., Rogosch, F.A., Hecht, K.F., Crick, N.R., Hetzel, S., 2014. Moderation of 

maltreatment effects on childhood borderline personality symptoms by gender and 

oxytocin receptor and FK506 binding protein 5 genes. Dev. Psychopathol. 26, 

831-849. https://doi.org/10.1017/S095457941400042X 

Davidow, J.Y., Foerde, K., Galván, A., Shohamy, D., 2016. An Upside to Reward Sensitivity: 

The Hippocampus Supports Enhanced Reinforcement Learning in Adolescence. 

Neuron 92, 93–99. https://doi.org/10.1016/j.neuron.2016.08.031 

Ellis, B.J., Figueredo, A.J., Brumbach, B.H., Schlomer, G.L., 2009. Fundamental Dimensions 



OXTR, CHILDHOOD ADVERSITY AND TRUST 19 

of Environmental Risk. Hum. Nat. 20, 204-268. 

https://doi.org/10.1007/s12110-009-9063-7 

Fareri, D.S., Chang, L.J., Delgado, M.R., 2012. Effects of direct social experience on trust 

decisions and neural reward circuitry. Front. Neurosci. 6, 1–17. 

https://doi.org/10.3389/fnins.2012.00148 

Flasbeck, V., Moser, D., Kumsta, R., Brüne, M., 2018. The OXTR single-nucleotide 

polymorphism rs53576 moderates the impact of childhood maltreatment on empathy 

for social pain in female participants: Evidence for differential susceptibility. Front. 

Psychiatry. 9, 359. https://doi.org/10.3389/fpsyt.2018.00359 

Gheorghiu, M.A., Vignoles, V.L., Smith, P.B., 2009. Beyond the United States and Japan: 

Testing Yamagishi’s emancipation theory of trust across 31 nations. Soc. Psychol. Q. 

72, 365-383. https://doi.org/10.1177/019027250907200408 

Griskevicius, V., Tybur, J.M., Delton, A.W., Robertson, T.E., 2011. The influence of 

mortality and socioeconomic status on risk and delayed rewards: A life history theory 

approach. J. Pers. Soc. Psychol. 100, 1015-1026. https://doi.org/10.1037/a0022403 

Hammen, C., Bower, J.E., Cole, S.W., 2015. Oxytocin receptor gene variation and 

differential susceptibility to family environment in predicting youth borderline 

symptoms. J. Pers. Disord. 29, 177-192. https://doi.org/10.1521/pedi_2014_28_152 

Hashimoto, H., Yamagishi, T., 2016. Duality of independence and interdependence: An 

adaptationist perspective. Asian J. Soc. Psychol. 19, 286-297. 

https://doi.org/10.1111/ajsp.12145 

Hostinar, C.E., Cicchetti, D., Rogosch, F.A., 2014. Oxytocin receptor gene polymorphism, 

perceived social support, and psychological symptoms in maltreated adolescents. Dev. 

Psychopathol. 26, 465-477. https://doi.org/10.1017/S0954579414000066 

Hygen, B.W., Belsky, J., Li, Z., Stenseng, F., Güzey, I.C., Wichstrøm, L., 2017. Change in 



OXTR, CHILDHOOD ADVERSITY AND TRUST 20 

parenting, change in student-teacher relationships, and oxytocin receptor gene 

(OXTR): Testing a gene-×-environment (G×E) hypothesis in two samples. Dev. 

Psychol. 53, 1300-1315. https://doi.org/10.1037/dev0000333 

Irwin, K., Berigan, N., 2013. Trust, culture, and cooperation: A social dilemma analysis of 

pro-environmental behaviors. Sociol. Q. 54, 424–449. 

https://doi.org/10.1111/tsq.12029 

Ishii, K., Masuda, T., Matsunaga, M., Noguchi, Y., Yamasue, H., Ohtsubo, Y., 2020. Do 

culture and oxytocin receptor polymorphisms interact to influence emotional 

expressivity? Cult. Brain. https://doi.org/10.1007/s40167-020-00091-5 

Ishii, K., Miyamoto, Y., Mayama, K., Niedenthal, P.M., 2011. When your smile fades away: 

Cultural differences in sensitivity to the disappearance of smiles. Soc. Psychol. 

Personal. Sci. 2, 516-522. https://doi.org/10.1177/1948550611399153 

Kalmakis, K.A., Chandler, G.E., 2014. Adverse childhood experiences: Towards a clear 

conceptual meaning. J. Adv. Nurs. 70, 1489–1501. https://doi.org/10.1111/jan.12329 

Kaplan, R.M., 1973. Components of Trust: Note on Use of Rotter’s Scale. Psychol. Rep. 33, 

13-14. https://doi.org/10.2466/pr0.1973.33.1.13 

Kogana, A., Saslowb, L.R., Impetta, E.A., Oveisc, C., Keltnerd, D., Saturne, S.R., 2011. 

Thin-slicing study of the oxytocin receptor (OXTR) gene and the evaluation and 

expression of the prosocial disposition. Proc. Natl. Acad. Sci. U. S. A. 108, 

19189-19192. https://doi.org/10.1073/pnas.1112658108 

Krueger, F., Parasuraman, R., Iyengar, V., Thornburg, M., Weel, J., Lin, M., Clarke, E., 

McCabe, K., Lipsky, R.H., 2012. Oxytocin receptor genetic variation promotes 

human trust behavior. Front. Hum. Neurosci. 6, 4. 

https://doi.org/10.3389/fnhum.2012.00004 

Luo, S., Han, S., 2014. The association between an oxytocin receptor gene polymorphism 



OXTR, CHILDHOOD ADVERSITY AND TRUST 21 

and cultural orientations. Cult. Brain. 2, 89-107. 

https://doi.org/10.1007/s40167-014-0017-5 

Malhi, G.S., Das, P., Outhred, T., Dobson-Stone, C., Bell, E., Gessler, D., Bryant, R., Mannie, 

Z., 2020. Interactions of OXTR rs53576 and emotional trauma on hippocampal 

volumes and perceived social support in adolescent girls. Psychoneuroendocrinology 

115. https://doi.org/10.1016/j.psyneuen.2020.104635 

McQuaid, R.J., McInnis, O.A., Stead, J.D., Matheson, K., Anisman, H., 2013. A paradoxical 

association of an oxytocin receptor gene polymorphism: Early-life adversity and 

vulnerability to depression. Front. Neurosci. 7, 128. 

https://doi.org/10.3389/fnins.2013.00128 

Meyer-Lindenberg, A., Domes, G., Kirsch, P., Heinrichs, M., 2011. Oxytocin and 

vasopressin in the human brain: Social neuropeptides for translational medicine. Nat. 

Rev. Neurosci. 12, 524-538. https://doi.org/10.1038/nrn3044 

Nishina, K., Takagishi, H., Inoue-Murayama, M., Takahashi, H., Yamagishi, T., 2015. 

Polymorphism of the oxytocin receptor gene modulates behavioral and attitudinal 

trust among men but not women. PLoS One. 10, e0137089. 

https://doi.org/10.1371/journal.pone.0137089 

Obradović, J., Boyce, W.T., 2009. Individual differences in behavioral, physiological, and 

genetic sensitivities to contexts: Implications for development and adaptation. Dev. 

Neurosci. 31, 300-308. https://doi.org/10.1159/000216541 

Saphire-Bernstein, S., Way, B.M., Kim, H.S., Sherman, D.K., Taylor, S.E., 2011. Oxytocin 

receptor gene (OXTR) is related to psychological resources. Proc. Natl. Acad. Sci. U. 

S. A. 108, 15118–15122. https://doi.org/10.1073/pnas.1113137108 

Sasaki, J.Y., Kim, H.S., Mojaverian, T., Kelley, L.D.S., Park, I.Y., Janušonis, S., 2013. 

Religion priming differentially increases prosocial behavior among variants of the 



OXTR, CHILDHOOD ADVERSITY AND TRUST 22 

dopamine D4 receptor (DRD4) gene. Soc. Cogn. Affect. Neurosci. 8, 209–215. 

https://doi.org/10.1093/scan/nsr089 

Senese, V.P., Azhari, A., Shinohara, K., Doi, H., Venuti, P., Bornstein, M.H., Esposito, G., 

2019. Implicit associations to infant cry: Genetics and early care experiences 

influence caregiving propensities. Horm. Behav. 108, 1-9. 

https://doi.org/10.1016/j.yhbeh.2018.12.012 

Taylor, S.E., Way, B.M., Welch, W.T., Hilmert, C.J., Lehman, B.J., Eisenberger, N.I., 2006. 

Early Family Environment, Current Adversity, the Serotonin Transporter Promoter 

Polymorphism, and Depressive Symptomatology. Biol. Psychiatry 60, 671–676. 

https://doi.org/10.1016/j.biopsych.2006.04.019 

Taylor, S.E., Lerner, J.S., Sage, R.M., Lehman, B.J., Seeman, T.E., 2004. Early environment, 

emotions, responses to stress, and health. J. Pers. 72, 1365-1394. 

https://doi.org/10.1111/j.1467-6494.2004.00300.x 

Thompson, S.M., Hammen, C., Starr, L.R., Najman, J.M., 2014. Oxytocin receptor gene 

polymorphism (rs53576) moderates the intergenerational transmission of depression. 

Psychoneuroendocrinology. 43, 11-19. 

https://doi.org/10.1016/j.psyneuen.2014.01.012 

Unoka, Z., Seres, I., Áspán, N., Bódi, N., Kéri, S. 2009. Trust game reveals restricted 

interpersonal transactions in patients with borderline personality disorder. J. Pers. 

Disord. 23, 399-409. https://doi.org/10.1521/pedi.2009.23.4.399 

Van Roekel, E., Verhagen, M., Scholte, R.H.J., Kleinjan, M., Goossens, L., Engels, R.C.M.E., 

2013. The oxytocin receptor gene (OXTR) in relation to state levels of loneliness in 

adolescence: Evidence for micro-level gene-environment interactions. PLoS One. 8, 

e77689. https://doi.org/10.1371/journal.pone.0077689 

Wu, J., Balliet, D., Tybur, J.M., Arai, S., Van Lange, P.A.M., Yamagishi, T., 2017. Life 



OXTR, CHILDHOOD ADVERSITY AND TRUST 23 

history strategy and human cooperation in economic games. Evol. Hum. Behav. 38, 

496–505. https://doi.org/10.1016/j.evolhumbehav.2017.03.002 

Wu, J., Yuan, M., Kou, Y., 2020. Disadvantaged early-life experience negatively predicts 

prosocial behavior: The roles of Honesty-Humility and dispositional trust among 

Chinese adolescents. Pers. Individ. Dif. 152. 

https://doi.org/10.1016/j.paid.2019.109608 

Wu, N., Su, Y., 2015. Oxytocin Receptor Gene Relates to Theory of Mind and Prosocial 

Behavior in Children. J. Cogn. Dev. 16, 302-313. 

https://doi.org/10.1080/15248372.2013.858042 

Yamagishi, T., Akutsu, S., Cho, K., Inoue, Y., Li, Y., Matsumoto, Y., 2015. Two-Component 

model of general trust: Predicting behavioral trust from att itudinal trust. Soc. Cogn. 

33, 436-458. https://doi.org/10.1521/soco.2015.33.5.436 

Yamagishi, T., Kikuchi, M., Kosugi, M. 1999. Trust, gullibility, and social intelligence. 

Asian J. Soc. Psychol. 2, 145-161. https://doi.org/10.1111/1467-839X.00030 

Yamagishi, T., Yamagishi, M., 1994. Trust and commitment in the United States and Japan. 

Motiv. Emot. 18, 129-166. https://doi.org/10.1007/BF02249397 

  



OXTR, CHILDHOOD ADVERSITY AND TRUST 24 

Table 1 

Descriptive statistics and correlations (N = 363) 

Scale Mean SD 1 2 3 

1. Risky families 2.04 0.63 1.00   

2. General trust 4.21 0.95 -.22** 1.00  

3. Caution 4.73 0.90 .10 -.43** 1.00 

Note. ** p < .001. 
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Table 2 

Means by OXTRrs53576 genotype 

Scale 

AA (N = 88)  AG (N = 159)  GG (N = 116)  

F p Mean SD  Mean SD  Mean SD  

1. Risky families 1.91 0.55  2.05 0.66  2.13 0.64  2.97 .053 

2. General trust 4.23 1.05  4.23 0.90  4.17 0.95  0.15 .857 

3. Caution 4.71 0.83  4.69 0.92  4.78 0.95  0.35 .707 
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Table 3 

Results of multiple regressions predicting general trust. 

 Step 1 (R2 = .065, p < .001) Step 2 (ΔR2 = .042, p < .001) 

Predictors b SE t(356) p b SE t(354) p 

Gender (0: M, 1: F) -0.11 0.10 -1.08 .280 -0.10 0.10 -0.97 .332 

Culture (0: Jpn, 1: Can) 0.26 0.10 2.45 .015 0.26 0.10 2.49 .013 

Childhood adversity  -0.34 0.08 -4.36 <.001 -0.98 0.18 -5.59 <.001 

OXTR1 (0: AA, 1: AG) -0.04 0.13 -0.30 .766 0.04 0.13 0.34 .732 

OXTR2 (0: AA, 1: GG) -0.10 0.14 -0.74 .458 -0.03 0.14 -0.24 .813 

Childhood adversity × OXTR1     0.81 0.21 3.87 <.001 

Childhood adversity × OXTR2     0.78 0.22 3.53 <.001 
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Table 4 

Results of multiple regressions predicting caution. 

 Step 1 (R2 = .047, p = .004) Step 2 (ΔR2 = .012, p = .104) 

Predictors b SE t(356) p b SE t(354) p 

Gender (0: M, 1: F) -0.13 0.10 -1.41 .161 -0.14 0.10 -1.50 .135 

Culture (0: Jpn, 1: Can) -0.32 0.10 -3.14 .002 -0.32 0.10 -3.14 .002 

Childhood adversity 0.14 0.08 1.91 .057 0.45 0.17 2.62 .009 

OXTR1 (0: AA, 1: AG) 0.07 0.12 0.55 .586 0.03 0.12 0.23 .819 

OXTR2 (0: AA, 1: GG) 0.18 0.13 1.36 .176 0.14 0.14 1.05 .294 

Childhood adversity × OXTR1     -0.43 0.20 -2.13 .034 

Childhood adversity × OXTR2     -0.30 0.22 -1.41 .160 
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Figure 1a-1c  

General trust as a function of childhood adversity by OXTR rs53576 genotype. 
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Figure 2a-2c  

Caution as a function of childhood adversity by OXTR rs53576 genotype. 
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Supplementary Analyses 

The main effect of culture was also significant in the multiple regression models, which might 

raise another interesting question. That is whether culture moderates the interaction between OXTR 

rs53576 gene and childhood adversity. To further clarify the effect of culture, based on the previous 

models, we added the interaction between culture and childhood adversity, the interaction with culture 

and two OXTR dummy codes, and the three-way interactions in step 3. However, the results showed 

that any effect including culture was not significant (ps > .153). The changes in R-square from Step 2 

to Step 3 were not significant (ps > .098). More importantly, the significant interaction between 

OXTR and childhood adversity remained (ps < .046). The results of multiple regressions are 

summarized in Table S1 and Table S2. 

Table S1  

Results of interactions including culture predicting general trust. 

 Step 3 (ΔR2 = .008, p = .683) 

Predictors b SE t(349) p 

Gender (0: M, 1: F) -0.09 0.10 -0.93 .353 

Culture (0: Jpn, 1: Can) 0.33 0.24 1.36 .173 

Childhood adversity  -1.11 0.20 -5.45 <.001 

OXTR1 (0: AA, 1: AG) 0.05 0.15 0.31 .755 

OXTR2 (0: AA, 1: GG) 0.05 0.18 0.28 .777 

Childhood adversity × OXTR1 1.04 0.29 3.66 <.001 

Childhood adversity × OXTR2 0.69 0.34 2.00 .046 

Culture × Childhood adversity × OXTR1 -0.67 0.47 -1.42 .158 

Culture × Childhood adversity × OXTR2 -0.22 0.51 -0.43 .668 

Culture × Childhood adversity 0.51 0.41 1.25 .212 

Culture × OXTR1 -0.04 0.28 -0.14 .890 

Culture × OXTR2 -0.17 0.30 -0.57 .570 

 



Table S2 

Results of interactions including culture predicting caution. 

 Step 3 (ΔR2 = .025, p = .098) 

Predictors b SE t(349) p 

Gender (0: M, 1: F) -0.17 0.10 -1.80 .073 

Culture (0: Jpn, 1: Can) -0.25 0.24 -1.05 .294 

Childhood adversity  0.45 0.20 2.28 .023 

OXTR1 (0: AA, 1: AG) 0.07 0.15 0.44 .657 

OXTR2 (0: AA, 1: GG) 0.15 0.18 0.86 .388 

Childhood adversity × OXTR1 -0.74 0.28 -2.66 .008 

Childhood adversity × OXTR2 -0.85 0.33 2.56 .011 

Culture × Childhood adversity × OXTR1 0.44 0.46 0.96 .336 

Culture × Childhood adversity × OXTR2 0.72 0.50 1.43 .153 

Culture × Childhood adversity 0.00 0.40 0.00 .999 

Culture × OXTR1 -0.12 0.27 -0.42 .672 

Culture × OXTR2 -0.06 0.29 -0.21 .835 

 


