Abstract
[bookmark: _Hlk204265425]This is the first cross-cultural study of the contribution of romantic hostile attribution bias to relationship satisfaction that takes into account the role of attachment orientation. In two studies conducted one year apart, data were collected in three countries during COVID (Western culture country-the United Kingdom, Eastern culture country-China, geographically distinct country-New Zealand). Both studies indicated that hostile attribution bias (a) was positively related to attachment anxiety/avoidance cross-culturally, (b) played a mediating role between attachment anxiety/avoidance and relationship satisfaction, (c) with the strength of effects varying by country. The test of alternative models strengthens the robustness of the current model. In Study 2, paranoid thoughts (potential risk factor) and partner responsiveness (potential protective factor) were included in the model as potential moderators but failed to show significant moderating effects. We tested measurement invariance to support valid comparisons of the identified relationships across the three countries. By understanding these relationships, researchers and clinicians can better target long-lasting changes in relational attributions.
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How Hostile Attribution Bias Affects Attachment Anxiety/Avoidance and Relationship Satisfaction: A Cross-Cultural Perspective During the COVID Pandemic
Understanding how individuals interpret their romantic partners’ behaviour plays a critical role in shaping relationship satisfaction. For example, when a partner forgets an important shared event, one might attribute this to external factors such as work stress, or to internal traits such as thoughtlessness. These attributional tendencies significantly influence relationship quality (Kimmes et al., 2015). This is particularly important because higher romantic relationship satisfaction has been linked to improved physical health, enhanced mental well-being, and greater overall life satisfaction (Robles et al., 2014). Among the various predictors of relationship satisfaction, attachment orientation has been consistently identified as a key factor (Li & Chan, 2012). However, the underlying mechanisms through which attachment influences satisfaction remain underexplored. The present research proposes that hostile attribution bias — the tendency to interpret others’ behaviour as intentionally hostile (Dodge et al., 2015; Nasby et al., 1980)—may serve as a critical mediator in the association between attachment orientation and relationship satisfaction. To investigate this hypothesis, two cross-sectional studies were conducted using samples from the United Kingdom (UK), China (CN), and New Zealand (NZ).
Attachment Orientation and Relationship Satisfaction
Attachment theory posits that people develop relatively stable beliefs about themselves and others in relationships based on early caregiver experiences (Ainsworth, 1978; Bowlby, 1969). These beliefs form chronically activated cognitive/behavioural templates, or internal working models, that guide thoughts/behaviours in interpersonal relationships (Baldwin et al., 1996; Bowlby, 1973). Adult attachment orientations are typically categorised along two dimensions: attachment anxiety and attachment avoidance (Brennan et al., 1998). High attachment-related anxiety is expressed in hyperactivating strategies, characterised by hypervigilance to threat (Mikulincer & Shaver, 2003), greater interpersonal sensitivity and increased negative emotions/behaviours when dealing with conflict (Harris & Darby, 2010). Conversely, attachment avoidance is expressed in deactivating strategies, characterised by social withdrawal and avoidance of emotional closeness (Mikulincer & Shaver, 2003). High scores on either or both dimensions are referred to as attachment insecurity, while secure attachment is characterised by low scores on both dimensions. Secure individuals regulate emotions optimally and perceive themselves as worthy of the love of romantic partners who are perceived as trustworthy and available to them (Baldwin et al., 1996). In this study, we focus specifically on these two dimensions—attachment anxiety and attachment avoidance.
[bookmark: bbb0230]Intimate connections provide couples with a sense of being needed and loved, fulfilling individuals’ needs for belongingness and support. Identifying factors that impact relationship satisfaction, therefore, is valuable. Previous research shows higher levels of attachment anxiety/avoidance are associated with lower relationship satisfaction both cross-sectionally and longitudinally (e.g., Li & Chan, 2012). Both attachment anxiety and avoidance are differentially associated with negative beliefs of others (Crawford et al., 2023). Anxiously-attached individuals actively monitor their partners’ unresponsiveness and overestimate threats of abandonment (Mikulincer & Shaver, 2003), while avoidantly-attached individuals resist allowing relationships to be important in their lives and are less likely to seek support from partners (Li & Chan, 2012). These insecure attachment-relevant cognitions and behaviours result in greater relationship difficulties and lower relationship satisfaction (Kimmes et al., 2015). Therefore, we hypothesised that: attachment anxiety and avoidance would be negatively associated with relationship satisfaction (Hypothesis 1a).
Hostile Attribution Bias
We suggest that one important mechanism to help explain the negative association between attachment anxiety or avoidance and relationship satisfaction is attribution orientation (Dodge et al., 2015). Attribution refers to how people interpret the causes of events and people's behaviours, which is concerned with how we make sense of our world (Heider, 1958). Attribution theory suggests that individuals explain events along three dimensions: stability (whether the cause is permanent or temporary), globality (whether it affects many areas of life or just one), and internality (whether the cause is due to the self or external factors) (Peterson et al., 1982). People with a negative attribution style tend to explain positive events as stable, global, and internal, and negative events as unstable, specific, and external. In contrast, those with a positive style explain negative events in a stable, global, and internal manner, but negative events as unstable, specific, and external. Hostile attribution bias refers to a specific form of negative attribution that manifests as a tendency to interpret other’s behaviour as having hostile intent, even in ambiguous or benign situations (Nasby et al., 1980). 
The potential mediating effect of HAB in the relationship between attachment anxiety, attachment avoidance and relationship satisfaction
Attachment orientations impact relationship satisfaction, via information processing (Baldwin, 1992; Rowe & Carnelley, 2003). The mental models or internal working models of attachment (Baldwin et al., 1993; Crick & Dodge, 1994; Price & Landsverk, 1998) are highly accessible and direct information-processing, shaping individuals’ interpretations of social experiences (Collins & Allard, 2001; Collins & Read, 1994). The more frequently these models are employed to interpret events, the more stable they become (Miller & Noirot, 1999). Securely attached individuals typically interpret their relationship experiences in relatively favourable ways. As a result, they tend to perceive more positive and benign information, as they have developed attributional processing to inhibit negative attributions and reduce aggressive reactions (Dodge, 2006). However, insecurely attached individuals often perceive their relationship experiences unfavourably, particularly ambiguous partner behaviours, which may reflect HAB (Shaver & Mikulincer, 2002). Both attachment anxiety and avoidance correlate with negative attributions about partner’s behaviours (Collins et al., 2006; Pearce & Halford, 2008; Sümer & Cozzareli, 2004). Furthermore, previous research has shown that attachment insecurity can increase the likelihood of forming general negative attributions, which in some cases influences the style of couple communication (Pearce & Halford, 2008), negative responses (Fitter, 2020; Lemay & Spongberg, 2015), aggression (El- 17 Ariss, 2019; Hutchison, 2003; Ly, 2010), emotion regulation (Boska, 2014; Simons et al., 2014) and relationship satisfaction (Kimmes et al., 2015; Sümer & Cozzarelli, 2004). Given the brief review, we hypothesised that: Attachment anxiety and attachment avoidance are each positively associated with hostile attribution bias (H1b).
Studies have suggested that hostile attribution bias can be an important indicator of several relationship-related negative behaviours (e.g., intimate partner violence and relational aggression), however, few studies focus on the mechanism between HAB and relationship satisfaction. One study found that hostile attribution bias had a cross-sectional positive association with relationship dissatisfaction and that it predicted dissatisfaction five years later (Andelin, 2020). Additionally, two studies report a mediating role of general negative attributions (rather than hostile attribution bias specifically) between attachment insecurity and relationship satisfaction (Kimmes et al., 2015). Compared with general negative attribution, hostile attribution bias is more strongly linked to relational dysfunction, intimate partner violence, and sexual violence (Dillon et al., 2013; Ellis, 2022), highlighting the importance of further research in this area. Taken together these findings suggest that hostile attribution bias might be the mechanism linking attachment anxiety or avoidance and relationship satisfaction. Thus, we predicted that hostile attribution bias would mediate the relationship between attachment anxiety/avoidance and relationship satisfaction (H3)
While the theoretical framework of the present study is grounded in attachment theory-     which conceptualises attachment orientation as relatively stable from early life, influencing cognitive and emotional processing, including social attribution tendencies (Mikulincer & Shaver, 2007), the reverse pathway, in which hostile attribution bias (HAB) influences attachment-related representations, is also possible. For example, children or adolescents who consistently interpret others’ behaviour as hostile may experience repeated interpersonal conflict or rejection, which could, over time, destroy trust and perceived relational security—core components of attachment (Dodge & Pettit, 2003). In this way, it is possible that attributional processes may influence attachment orientations. Furthermore, emerging research on attachment stability suggests that adult attachment orientations are not entirely fixed and may shift following significant interpersonal experiences (Fraley & Roisman, 2015). Therefore, although the dominant theoretical perspective supports the pathway from attachment to HAB, we tested alternative mediation models (from HAB to attachment) to explore the robustness of our hypothesised direction. Another rationale for testing the alternative models is that mediation implies a directional, potentially causal chain among variables. Given the cross-sectional nature of our data, it is important to examine the robustness of the hypothesised direction. A common approach is to reverse the positions of the predictor and the mediator to evaluate the plausibility of alternative causal pathways and this is the approach we took here.
The present research
To examine the mechanism of hostile attribution bias between attachment orientation and relationship satisfaction, we conducted two studies. We collected data in three countries to examine the robustness of the findings across countries/cultures. The three countries were selected because: (a) They represent distinct geographical and cultural contexts, with the UK representing Western culture, NZ representing a geographically distinct, but Western country, and CN representing Eastern culture; (b) The studies were conducted during the COVID pandemic; therefore, we controlled for COVID-related anxiety in our analyses. These three countries adopted different approaches to managing the spread of COVID-19, allowing us to account for potential pandemic-related influences.
Researchers propose that the pathways between attachment orientation and relationship satisfaction are consistent across cultural groups (Ho et al., 2012). However, a recent meta-analysis (Li et al., 2022) indicates a need for more research examining these relationships, in particular from Eastern countries, due to a paucity of such research from the East on the relationship between attachment anxiety/avoidance and hostile attribution bias in the context of romantic relationships. Most findings suggest a similar pathway across different cultures, and we plan to verify this in the present studies. Thus, we hypothesised that both the association in H1 (both H1a and H1b) and mediation effects of HAB in H3 would be consistent across the three samples (H4).
The COVID-19 pandemic, characterised by uncertainty, social restrictions, and fear of illness and death, has been widely considered a context likely to activate the attachment system (e.g., Rajkumar, 2020). Recent studies support this interpretation. For example, François-Walcott et al. (2024) found that heightened COVID-related worry and greater attachment anxiety were associated with increased support-seeking behaviours—consistent with the idea that the attachment system was activated in response to pandemic-related stress. Similarly, Gottlieb and Schmitt (2023) argue that stressful events such as the pandemic typically activate the attachment system and may either intensify or disrupt its regulatory functions, depending on individuals’ attachment orientations. These findings support the view that the COVID pandemic created conditions under which attachment system became especially impactful in shaping individuals’ behaviours and perceptions of relationship quality. Given this, it was important to include COVID-related anxiety as a covariate as it might have impacted the mechanism that we hypothesised between attachment anxiety/avoidance and relationship satisfaction. 
Study 1
In this study, we hypothesised that attachment anxiety and avoidance would be positively associated with hostile attribution bias (H1a) and negatively associated with relationship satisfaction (H1b) and that this pattern would be consistent across three samples (H2). Furthermore, we predicted that hostile attribution bias would mediate the relationship between attachment anxiety/avoidance (independent variable) and relationship satisfaction (dependent variable) (H3) and that this would be consistent across three samples (H4). Both H2 and H4 predict no significant cultural differences, based on previous research findings.
Method
This study was approved by the ethics committee of the university. Our relevant materials and data are available on OSF: https://osf.io/f72dz/?view_only=3940f6671718483e92492083d7f4cb0f
Participants 
Data were collected between March and May of 2021. Participants were recruited from universities in the UK, CN and NZ. Inclusion criteria required that participants should be over 18 years old and currently in a romantic relationship of at least six months. This study collected 444 responses in total. After exclusions (e.g., incomplete answers, missing data), there were a total of 427 participants in the study (76.17% female, Mage = 24.35, SD = 5.75), including 147 in the UK (84.42% female, Mage = 22.48, SD = 3.52), 113 in CN (61.61% female, Mage = 26.88, SD = 5.12), and 168 in NZ (79.27% female, Mage = 21.43, SD = 2.55). The mean relationship length for the overall sample was 2.3 years (UK: 2.1 years, NZ: 1.6 years, CN: 3.5 years).
We used GPower 3.1 software to compute sample size estimation. To detect a medium effect for .80 power in analysis of regressions (f = .25) and p =.05, a sample size of 85 was necessary (Cohen, 1992). We aimed for a sample of 85 participants for each country to enable us to detect a medium effect. 
Measures
Attachment orientations. We used the Experiences in Close Relationships-Revised (ECR-R; Fraley et al., 2000; Li-Tonggui, 2006). The ECR-R contains an 18-item attachment anxiety subscale and an 18-item attachment avoidance subscale. Examples of anxiety and avoidance items, respectively: “I worry a fair amount about losing my relationships.” and “I get uncomfortable when people want to be very close.” Each item was rated on a 7-point scale from 1 (strongly disagree) to 7 (strongly agree). Scores were averaged such that higher scores indicated higher levels of anxiety or avoidance in attachment. For the Anxiety and Avoidance subscales, UK Cronbach’s alphas were .93 and .94, NZ Cronbach’s alphas were .91 and .89, and CN Cronbach’s alphas were .80 and .86, respectively.
Hostile attribution bias. We used the Social Information Processing-Attribution Emotional Questionnaire (SIP-AEQ; Coccaro et al., 2009; Quan et al., 2019). The SIP-AEQ comprises eight scenarios for which participants make an attribution. For example, “your friend no longer wanted to go on the trip with you and had made plans with a friend for the weekend”. Each scenario was followed by questions covering four types of intent: direct hostile intent, indirect hostile intent, instrumental nonhostile intent, and benign intent. Each item was rated on a scale ranging from 0 (not at all likely) to 3 (very likely). Higher sum scores of “direct and indirect hostile intents” indicated higher levels of hostile attribution bias. The Cronbach alphas (α) showed acceptable item cohesion, UK α = .78, NZ α = .76, and CN α = .85. 
Relationship satisfaction. We used the Relationship Assessment Scale (RAS; Hendrick et al., 1998; Liu et al., 2017). The RAS contains seven items asking about a current romantic relationship. For example, “How well does your partner meet your needs?” Participants answered each question on a 5-point scale from 1 (poorly satisfied) to 5 (highly satisfied). Scores were averaged such that higher scores indicated greater relationship satisfaction. The Cronbach alphas showed acceptable item cohesion, UK α = .90, NZ α = .87, and CN α = .80.
COVID-related anxiety. We used the Coronavirus Anxiety Scale (CAS; Lee, 2020). It is a brief mental health screener to identify probable cases of dysfunctional anxiety associated with the COVID-19 crisis. This five-item scale measured frequency of dizziness, sleep disturbance, tonic immobility, appetite loss, and abdominal distress, with a 5-point scale from 0 (not at all) to 4 (nearly every day) according to the symptoms over the previous two weeks. Scores were summed up such that higher scores indicated greater levels of COVID-related anxiety. The Cronbach alphas showed acceptable item cohesion, UK α = .87, NZ α = .84, and CN α = .97. 
Results
Measurement Invariance Testing
To test measurement invariance across participants from the different countries, we conducted a multigroup confirmatory factor analysis (Milfont & Fischer, 2015) of the attachment anxiety/avoidance (the sum score represented as attachment insecurity), HAB and relationship satisfaction using the lavaan package in R (Rosseel, 2012). We tested the configural, metric, and scalar invariance (Kline, 2018). Results showed that the model met configural invariance (attachment insecurity: comparative fit index CFI = .67, Pr(>Chisq)1 < .001; HAB: CFI = .91; relationship satisfaction: CFI = .96) and metric invariance (all three: ΔCFI<.01), indicating that different cultural groups had a consistent understanding of the factor structure and factor loadings, allowing for valid comparisons between groups. Scalar invariance of HAB and relationship satisfaction were established, ΔRMSEA < .015. However scalar invariance of attachment insecurity was not fully established, indicating differences in the baseline (average) of item scores across groups, and thus, cross-group mean comparisons could not be made directly. Researchers have suggested that for studies focused on structural relationships (such as correlations or regression paths), establishing configural and metric invariance may be sufficient without requiring strict scalar invariance (Meredith & Teresi, 2006). Nevertheless, we tested for partial invariance by relaxing non-invariant items. Using the lavaan-modindices function to examine Modification Indices for all items, we identified attachment insecurity - items 22 and 342 as the highest non-invariant items. The relaxed model supported partial invariance when these items were allowed to vary, ΔRMSEA < .015. We also discussed potential differences on these two items between counties in the General Discussion.
Correlation analysis
Consistent with Hypothesis 1a and 1b, both attachment anxiety and avoidance were positively associated with HAB and negatively related to relationship satisfaction (see Table 1). 
Regression analysis
To examine whether country moderated the relationships described above (H2), we tested the moderation effect of country in IBM SPSS Statistics 23.0 Process (plug-in, Model 1, Hayes, 2013, p. 446). We treated country, the categorical variable, as a dummy coded variable using the Multicategorical function. Dummy 1 was coded as NZ 1= yes, 0 = no, Dummy 2 was coded as CN 1 = yes, 0 = no, and UK was retained as the reference variable. Partially supporting H2 (see Table S1 in supplementary materials), the relationship between attachment anxiety and relationship satisfaction (Dummy 1: 95% CI [-.14, .12], Dummy 2: 95% CI [-.26, .11]), attachment avoidance and relationship satisfaction (Dummy 1: 95% CI [-.10, .20], Dummy 2: 95% CI [-.24, .45]), and the relationship between attachment avoidance and HAB (Dummy 1: 95% CI [-.23, .04], Dummy 2: 95% CI [-.39, .22]) did not vary by country. However, country moderated the relationship between attachment anxiety and HAB (Dummy 1: B = -.13, 95% CI [-.24, -.01], Dummy 2: B = .19, 95% CI [.03, .35]). Specifically, the effect of attachment anxiety on HAB was stronger for the CN sample than other two countries and was weaker for the NZ sample than the UK sample (see Figure S1 in supplementary materials).   
Mediation models of hostile attribution bias in the association between attachment anxiety/avoidance and relationship satisfaction 
To examine Hypothesis 3, we used SPSS Process Model 4 (Hayes, 2013) to conduct the mediating analyses (see Figure 1). Attachment anxiety/avoidance was examined as the independent variable (entered into the model separately), HAB as the mediator, relationship satisfaction as the dependent variable, COVID-related anxiety as the covariate. To examine the unique effects of each attachment dimension, attachment anxiety was always controlled in the attachment avoidance mediation models and attachment avoidance was always controlled in the attachment anxiety mediation models. As shown in Figure 1, the data are consistent with a mediational model, supporting H3. First, attachment anxiety positively predicted HAB, B = .14, 95% CI [.08, .19], in turn, HAB negatively predicted relationship satisfaction, B = -.39, 95% CI [-.50, -.28]. The direct effect of attachment anxiety on relationship satisfaction remained significant, B = -.09, 95% CI [-.16, -.03], indicating partial mediation. The indirect effect via HAB was significant, B = -.05, 95% CI [-.08, -.03]. The overall model accounted for 18.38% of the variance in relationship satisfaction, R² = 18%. Second, for the attachment avoidance model, attachment avoidance significantly predicted higher HAB, B = .14, 95% CI [.08, .20], in turn, HAB negatively predicted relationship satisfaction, B = -.39, 95% CI [-.50, -.28]. The direct effect of attachment avoidance on relationship satisfaction was marginally significant, B = .07, 95% CI [-.15, .00]. The indirect effect via HAB was significant, B = -.05, 95% CI [-.09, -.03], indicating partial mediation. The total effect of attachment avoidance on relationship satisfaction was significant, B = -.13, 95% CI [-.20, -.05]. The model explained 18.38% of the variance in relationship satisfaction, R² = .184.
To evaluate both the theoretical possibility and methodological robustness of our proposed mediation model, we tested alternative mediation pathways using the same dataset. HAB was examined as the independent variable, attachment anxiety/avoidance was examined as the mediator (entered into the model separately), relationship satisfaction as the dependent variable (with the other attachment dimension and COVID-related anxiety controlled as the covariates). Results indicated that there was no mediating effect of attachment anxiety/avoidance, either anxiety, B = -.02, 95% CI [-.04, .00] or avoidance, B = -.02, 95% CI [-.06, .01], between HAB and relationship satisfaction, supporting the causal chain direction of the initial mediation models as the most reasonable.
Moderated effects of country in the mediation models
To examine Hypothesis 4, we tested a moderated mediation model that included country as the moderator into the above mediation model, with SPSS Process Model 59 (Hayes, 2013, 2015). We treated country as a dummy-coded variable (as described above). The results for the attachment anxiety models, R² = 27%, see Table S2) were consistent with a mediational pattern for the UK sample, B = -.08, 95% CI [-.14, -.03] and the CN sample, B = -.11, 95% CI [-.19, -.04], but not for the NZ sample, B = -.01, 95% CI [-.03, .01]. The mediation effect in NZ sample was significantly weaker than the other two countries (no significant difference between other two). In addition, the data from the attachment avoidance model  were consistent with a mediational model for the UK sample, R² = 26%, B = -.08, 95% CI [-.16, -.02], but not for the other two samples, NZ: B = -.02, 95% CI [-.05, .00], CN: B = -.03, 95% CI [-.13, .09]. The mediation effect in the avoidance models in the UK sample was significantly stronger than for NZ and CN, however the latter two samples were not significantly different. To conclude, inconsistent with H4, there was a significant difference by country in the mediating effect of HAB. 
Brief discussion of Study 1
This study examined the mechanism between attachment anxiety/avoidance, HAB, and relationship satisfaction in the UK, CN and NZ. Three main conclusions emerged from the findings. First, supporting H1, attachment anxiety/avoidance is associated with negatively interpreting ambiguous partner behaviours (e.g., Collins et al., 2006). The current study extended these findings cross-culturally by showing differences in the strength of the relationship. Regardless of differences in the strength of the relationship across the samples, they all demonstrated the predicted relationships. Second, HAB could be the cognitive mechanism between insecurity and relationship satisfaction (Overall et al., 2015), supporting H3. We also swapped the positions of the independent and mediator variables (as the alternate model) to test the robustness of the mediation model. The non-significance of the alternate models indicates that the chain direction of our initial models may be more reasonable. Third, Hypotheses 2 and 4 were not fully supported, results revealed that country moderated both the direct associations and the overall mediation effect, suggesting potential cross-cultural variation in the model pathways. The difference of cultural customs and communication style between cultures may explain this finding (Jasielska et al., 2021), which has been further discussed in the general discussion. 
This study had a couple of limitations. We measured hostile attribution bias with the SIP-AEQ (Coccaro et al., 2009). A limitation of the SIP-AEQ is that the vignettes do not examine interactions with romantic partners specifically. Interactions with romantic partners cannot be generalised from social interactions with friends/colleagues, and a tendency to attribute actions to hostile intentions in general social situations may not necessarily equate to the same hostile attribution tendencies when it comes to romantic relationships (Bradbury & Fincham 1992). Thus, a specific measure of romantic relationship HAB is necessary to verify the mediating effects; we created and used such a measure in Study 2. In addition, because replication is an important part of the scientific process, replicating and extending the findings from Study 1 would provide greater confidence in the findings and conclusions.
Study 2
To replicate the findings from Study 1, we collected data one year later (between March and August 2022) in new UK, CN, and NZ samples of participants. We made two primary changes in Study 2. First, hostile attribution bias was measured with a newly established and validated measurement - Hostile Attribution in Romantic Relationships Test (HARRT) (Li et al., 2022), which specifically assessed HAB in romantic relationship contexts. Second, to further examine mediation mechanism, we added two key relational variables: paranoid thoughts (a potential risk factor; Newman-Taylor et al., 2021) and partner responsiveness (a potential protective factor; Overall et al., 2015). They were both tested as potential moderators in the established mediation model. Because of the inclusion of these additional variables, the present study also collected a substantially larger sample (N = 1,346) than Study 1. 
Paranoid thought represents a pattern of thinking characterised by excessive suspicion, mistrust, or fear of others' intentions (Kinderman & Bentall, 1996). Insecurely attached individuals (both anxious or avoidant) are more prone to experiencing paranoid thoughts in their relationships due to their negative beliefs about themselves and others (Murphy et al., 2020). Additional investigations are needed to better understand how attachment and paranoid thoughts might impact relationship satisfaction (Newman-Taylor et al., 2021). Perceived partner responsiveness refers to the extent to which individuals believe their partners understand, value, and support them (Reis et al., 2017). High levels of perceived responsiveness promote positive relationship outcomes (Maisel & Gable, 2009). Importantly, when individuals perceive their partners as responsive, they are more likely to make positive attributions for their partners’ behaviour, which in turn improves relationship satisfaction (Overall et al., 2015). Considering these associations above, Study 2 added paranoid thoughts and perceived partner responsiveness into the model used in Study 1 to further examine the mechanism, in exploratory analyses. Specifically, we expected that higher paranoid thoughts would strengthen the mediating effect of HAB (H5), but that perceived responsiveness would buffer (weaken) this mediating effect (H6). In addition, the current study aimed to replicate Hypotheses 1 to 4 in Study 1. 
Method
This study was approved by the ethics committee of the university. Our relevant materials and data are available on OSF: https://osf.io/gs64u/?view_only=e5138c125f784b66af53e03dbf0aec40
Participants
[bookmark: _Hlk141714634]Participants were recruited from the UK, CN and NZ. After exclusions (N = 65, e.g., incomplete answers), there were a total 1,346 participants in this study (66.2% female, Mage = 23.51, SD = 6.08), including 459 in UK (61.7% female, Mage = 23.59, SD = 4.16), 510 in CN (64.2% female, Mage = 22.81, SD = 2.99), and 377 in NZ (74.5% female, Mage = 24.37, SD = 9.90). The mean relationship length of respondents was 3.87 (SD = 4.13) years (UK: 3.6 years, NZ: 3.9 years, CN: 4.1 years). Consistent with Study 1, to be eligible, participants needed to be at least 18 years of age and had to currently be in the relationship of over six months.
Measures
Attachment orientations. The ECR-R was used (see Study 1). For the Anxiety and Avoidance subscales, UK Cronbach’s alphas were .85 and .85, NZ Cronbach’s alphas were .92 and .93, and CN Cronbach’s alphas were .90 and .89, respectively. 
Hostile attribution bias. We used the Hostile Attribution in Romantic Relationship Test (HARRT, Li et al., 20243). The measure was based on the SIP-AEQ but designed specifically to measure romantic HAB. The HARRT includes nine vignettes for which participants make an attribution. Each vignette was followed by questions covering three types of attribution: direct hostile, indirect hostile, and benign attribution. Each item was rated from 0 (not at all likely) to 3 (very likely). The sum scores of direct and indirect hostile attributions represented the degree of HAB, with higher scores indicating higher levels. The Cronbach alphas showed acceptable item cohesion, UK α = .92, NZ α = .93, and CN α = .95.
Relationship satisfaction. The RAS was used (see Study 1). The Cronbach alphas showed acceptable item cohesion, UK α = .87, NZ α = .88, and CN α = .84.
COVID-related anxiety. The CAS was used (see Study 1). The Cronbach alphas showed acceptable item cohesion, UK α = .87, NZ α = .84, and CN α = .97.
Paranoid thoughts. We used the revised Paranoid Thoughts Scale (GPTS; Green et al., 2008; Li, 2015). The scale includes 36 items to measure beliefs that harm was going to happen (18 “reference” items) and beliefs that others had the deliberate intention to cause this harm (18 “persecution” items). Participants indicated the extent to which their thoughts/feelings were about others over the last month from 0 (not at all) to 4 (totally). The sum of persecution items represented the degree of paranoid thoughts, with higher scores indicating higher levels. The Cronbach alphas showed acceptable item cohesion, UK α = .94, NZ α = .94, and CN α = .95..
Perceived partner responsiveness. We used the Perceived Partner Responsiveness Scale (PPRS; Reis et al., 2017; Zhou et al., 2022). Participants rated statements about their current romantic partner from 1 (not at all true) to 9 (completely true). The sum of the 12 items represented the degree of partner responsiveness, with higher scores indicating higher levels. The Cronbach alphas showed acceptable item cohesion, UK α = .95, NZ α = .96, and CN α = .94.).
Results
Measurement Invariance Testing
We tested measurement invariance of the attachment insecurity, HAB, relationship satisfaction, paranoid thoughts and perceived responsiveness using multigroup confirmatory factor analysis with the lavaan package in R (Rosseel, 2012), ensuring that comparisons across the three samples were both meaningful and valid. Results showed that the model meets configural invariance (attachment insecurity: CFI = .87, Pr(>Chisq) < .001; HAB: CFI = .82, Pr(>Chisq) < .001; relationship satisfaction: CFI = .95; paranoid thoughts: CFI = .84, Pr(>Chisq) < .001; perceived responsiveness: CFI = .92) and metric invariance, ΔCFI < .01, which sufficed for examining structural relations (Putnick & Bornstein, 2016). Scalar invariance was not fully established for HAB and paranoid thoughts measure (other measures met the invariance). We did the same modification as Study 1, relaxing the non-invariant items with largest modification indexes (HAB, items 3; and paranoid thoughts, items 5 and 164). The results partially supported the scalar invariance, ΔRMSEA < .015. We have discussed the potential differences on these items between countries in the General Discussion. 
Correlation analysis
Consistent with Study 1, both attachment anxiety and avoidance were positively associated with HAB and negatively related to relationship satisfaction (both supporting H1a and H1b, see Table 1). In addition, we also found that attachment anxiety, attachment avoidance, and HAB were positively related to paranoid thoughts and negatively related to perceived responsiveness.
Regression analysis
As shown in Table S1, the relationship between attachment anxiety and relationship satisfaction did not vary by country (Dummy 1: 95% CI [-.08, .08], Dummy 2: 95% CI [-.11, .04]). However, inconsistent with H2, country did moderate the relationship between attachment anxiety and HAB in Dummy 2 condition, B = .19, 95 % CI [.06, .31], between attachment avoidance and satisfaction, B = .43, 95 % CI [-.33, -.16], and between attachment avoidance and HAB, B = .43, 95 % CI [.28, .58]. Specifically, these relationships were stronger for the CN sample compared to either the NZ or UK samples (which did not differ from one another; see Figure S1).  
Mediation models of hostile attribution bias in the association between attachment anxiety/avoidance and relationship satisfaction
We used SPSS Process Model 4 (Hayes, 2013) to conduct the mediating analyses (see Figure 1).  First, we tested whether HAB mediated the association between attachment anxiety and relationship satisfaction, controlling for attachment avoidance and COVID-related anxiety. Attachment anxiety significantly predicted higher HAB, B = .40, 95% CI [.33, .45]. In turn, HAB significantly predicted lower relationship satisfaction, B = -.18, 95% CI [-.21, -.15]. The indirect effect via HAB was significant, B = -.07, 95% CI [-.09, -.06], indicating partial mediation. The total effect of attachment anxiety on relationship satisfaction was significant, B = -.11, 95% CI [-.14, -.08]. The model explained 21.14% of the variance in relationship satisfaction, R² = 21%. Second, attachment avoidance significantly predicted higher HAB, B = .17, 95% CI [.11, .23], HAB significantly predicted lower relationship satisfaction, B = -.18, 95% CI [-.21, -.15]. The indirect effect via HAB was also significant, B = -.03, 95% CI [-.04, -.02], indicating partial mediation. The total effect of attachment avoidance on relationship satisfaction was significant, B = -.18, 95% CI [-.22, -.15]. The model explained 21.14% of the variance in relationship satisfaction. To conclude, results showed that the data of both attachment anxiety and avoidance models were consistent with a mediational model, supporting H3. 
To evaluate both the theoretical possibility and methodological robustness of our proposed mediation model, we tested alternative mediation pathways using the same dataset. HAB was examined as the independent variable, attachment anxiety/avoidance were examined as the mediators, with relationship satisfaction as the dependent variable. Results indicated that there was no mediating effect of attachment anxiety, B = -.02, 95% CI [.01, -.04], but there was a significant mediating effect of attachment avoidance, B = -.04, 95% CI [-.05, -.02] between HAB and relationship satisfaction. Therefore, the chain direction between attachment anxiety and HAB in the initial mediation model may be more reasonable than the alternate. However, the alternate model with avoidance implied a bidirectional relationship between attachment avoidance and HAB.
Moderation effect of country in the mediation models
We tested a moderated mediation model that included country as the moderator in the above mediation model, with SPSS Process Model 59 (Hayes, 2013, 2015). Results indicated that the data of both the attachment anxiety, R² = 23%, UK: B = -.06, 95% CI [-.08, -.03], NZ: B = -.04, 95% CI [-.07, -.02], CN: B = -.08, 95% CI [-.11, -.05] and attachment avoidance models, R² = 25%, UK: B = -.02, 95% CI [-.03, -.00], NZ: B = -.03, 95% CI [-.05, -.01], CN: B = -.06, 95% CI [-.08, -.03], were consistent with a mediational model for all three samples. Country did not significantly moderate the attachment anxiety mediation models, however, the mediation in the avoidance models for the Chinese sample was significantly stronger than for other two countries (the UK and NZ samples did not vary significantly). To conclude, inconsistent with H4, country significantly moderated the mediation of HAB on the relationship between attachment avoidance and satisfaction (not the attachment anxiety model).
Moderated mediation models: paranoid thoughts and perceived partner responsiveness as additional moderators
The moderated mediation model was tested using the SPSS Statistics Process Model 59 (Hayes, 2013, 2015), which tested a model whereby paranoid thoughts and perceived partner responsiveness were moderators (added into the above established mediation model). Moderationis not on a causal pathway but may interact with independent variable in a way that affects the dependent variable (Morrow et al., 2022). By contrast to controlling a covariate, the moderation analyses examined the effect HAB had on the association between attachment anxiety or attachment avoidance and satisfaction at different levels of the moderator. 
Neither paranoid thoughts nor partner responsiveness significantly moderated the mediational effect of HAB (see Table S2). We further conducted a simple linear regression with relationship satisfaction as the dependent variable. Both paranoid thoughts, B = -.01, 95% CI [-.02, -.01] and partner responsiveness, B =.38, 95% CI [.37, .40] emerged as significant predictors. However, it is worth noting that paranoid thoughts significantly moderated the direct effect of attachment anxiety on the mediator HAB, which was one of the paths in the model, B = .00, 95% CI [.00, .01]. Specifically, the effect of attachment anxiety on HAB was strengthened for those with higher paranoid thoughts (see Figure S2). 
Brief discussion of Study 2
Study 2 replicated the results of Study 1 (H1a, H1b and H2) and verified the mediation effect of HAB identified in Study 1 (H3), using a larger sample and a more focused romantic-relationship measure of HAB (results remained consistent after we removed COVID-related anxiety as a covariate.). The tests of alternate models enhanced our confidence in the initial attachment anxiety model (HAB as a mediator) and indicated a two-way relationship between attachment avoidance and HAB. According to social learning theory, repeated experiences of conflict or perceived hostility can shape expectations about relationships (Whiteman et al., 2011). While Mikulincer and Shaver’s research (2007) primarily explores how attachment styles influence social cognition, it also suggests a “reciprocal” relationship. Negative social cognitions, such as HAB, can reinforce attachment avoidance over time by creating an environment in which the individual perceives close relationships as threatening, prompting withdrawal. Study 2 also observed the country differences as Study 1, describing in General Discussion.
Moreover, the current study, along with previous research, demonstrated that individuals with lower paranoid thoughts exhibited a more positive attributional style (Moritz & Woodward, 2005). Additionally, the effect of attachment anxiety on HAB was strengthened for individuals with higher paranoid thoughts. Previous studies suggested that paranoid thoughts are associated with more negative interpretations of social cues (Mækelæ et al., 2021) and anxious-attached individuals may inaccurately interpret others due to negative beliefs (Murphy et al., 2020). These links may explain the influence of attachment anxiety/avoidance on hostile attributions.
General Discussion
	The results of the present studies demonstrate clear associations between attachment anxiety/avoidance, HAB, and relationship satisfaction, from a cross-cultural perspective. It is the first cross-cultural study conducted during the COVID pandemic on hostile attribution bias in the romantic context. Across both studies and all six samples (Western culture-UK, geographically distinct country-NZ, Eastern culture-CN), attachment anxiety and avoidance were positively associated with HAB and negatively associated with relationship satisfaction. These results dovetail with previous findings showing that both attachment anxiety and avoidance were associated with negative (but not necessarily hostile) interpretations of ambiguous partner behaviours (Collins et al., 2006; Pearce & Halford, 2008). Attachment anxiety/avoidance may make it difficult for adults to interpret others’ behaviour in a favourable light, and this appears to be particularly true in relationship-relevant situations and in the interpretation of romantic partner behaviour. Indeed, secure attachment is not only characterized by positive views of others and social relationships but also linked to less biased responses as well as more positive attributions (Kimmes et al., 2015). 
The data across the studies are consistent with a mediational model, and this was the case in the two different cultures. Although the cross-sectional nature of this study, conducted during the COVID-19 pandemic, means that longitudinal research is needed to confirm these findings, our testing of alternative models and a large cross-cultural sample strengthens the robustness of the current model. In other words, insecurely attached individuals are more likely to experience lower relationship satisfaction because their HAB causes them to perceive their partners negatively (Overall et al., 2015). These findings further extend existing studies on attachment insecurity and relationship satisfaction. Specifically, the potential mediating pathway reflects how individuals interpret and make sense of their partners' behaviours in the context of their own attachment styles (Bradbury & Fincham, 1992). In summary, the mechanism underlying the mediating effect of HAB is rooted in the cognitive and emotional processes associated with attachment anxiety/avoidance. Insecurely attached individuals may be more likely to develop HAB, which in turn leads to reduced relationship satisfaction. On the other hand, HAB may increase the likelihood of attachment avoidance, thereby reducing relationship satisfaction.
Importantly, culture plays a role in shaping the attributional tendencies of individuals. These findings suggest that cultural context may intensify the psychological processes linking attachment anxiety/avoidance and relational functioning, especially in the case of avoidance. In Eastern cultures, like CN, avoiding conflict and maintaining relational harmony are highly valued, and people are more interdependence-oriented than independence-oriented (Friedman et al., 2010). Two items (5 and 16) of paranoid thoughts regarding ‘others' views of me’ suggest significant variance between cultures, with the Chinese sample having higher scores. They care more about being abandoned or disapproved of (which were assessed by the measure of attachment insecurity item 22 and 34). Further, in Eastern cultures, suppressing emotions and avoiding confrontation is common. These cultural tendencies could potentially exacerbate the effects of HAB, as individuals might be less likely to seek clarification in ambiguous situations (Zheng et al., 2021). Conversely, Western cultures often encourage open communication, which could mitigate the risk of HAB (Coyle, 2018). Given this, cultural context may shape how attachment impacts relationship satisfaction by influencing emotional expression and conflict management. These suggestions are largely speculative at this point, but future research should focus on examining the mechanisms underlying the impact of culture on these associations. 
Neither paranoid thoughts (expected as a risk factor) nor partner responsiveness (expected as a protective factor) significantly moderated the mediation mechanism. HAB is deeply rooted in an individual's cognitive biases, which may not be directly affected by (Maisel & Gable, 2009). In addition, we found that higher paranoid thoughts may strengthen the effect of attachment anxiety on HAB. There may be other factors that interact with HAB and influence the mechanism, such as emotion regulation or communication style (Pearce & Halford, 2008), and they warrant exploration in subsequent studies.
Implications and limitations
The results of the current studies have important implications for understanding the links between attachment anxiety/avoidance, HAB and relationship satisfaction, especially from the cross-cultural perspective. Although in recent years, studies of HAB have gradually extended to adult samples, most research remains primarily focused on peer relations and younger age groups (Dodge et al., 2015). This study highlights the critical role that attributional tendency plays in adult romantic relationships and provides new intervention possibilities for clinicians dedicated to improving intimate relationships through attribution modification (Kimmes et al., 2015). For example, instead of directly adjusting attribution styles, clinicians may find it beneficial to improve attachment security within partners, leading to perhaps longer-lasting changes in attributions (Kimmes et al., 2015). Encouragingly, COVID-related anxiety did not have a significant negative impact on participants as it related to their relationships. It is possible that by the time of testing, individuals may have developed coping strategies leading to greater resilience in response to the pandemic thus reducing the expected effects of COVID-related anxiety (Pearman et al., 2021).
It is essential to acknowledge the limitations of this work. First, the data in these studies are cross-sectional, we cannot rule out other potential causal relationships that have not been measured. However, the finding still contributes to the literature: (a) the first cross-cultural research during the COVID pandemic on hostile attribution bias in romantic context; (b) studies are supported by existing theoretical frameworks (attachment orientation is relatively stable and shapes attribution processing style); (c) the results of our alternative model tests suggest that the causal chain direction of the original mediation models is reasonable, particularly for the attachment anxiety model; and (d) cross-culturally large sample power improve the robustness of the current model. Future studies need longitudinal or experimental data to make firm directional claims. Second, although the Coronavirus Anxiety Scale (CAS) is the standard instrument used globally for screening mental health during the COVID-19 pandemic, it contains only five items that focus on distressing bodily symptoms and may underestimate the psychological impact of the pandemic, such as the anxiety from life stress (e.g., school/work closures, unemployment). Third, future studies should compare other attribution biases as potential mediators between attachment anxiety/avoidance and satisfaction. A firm conclusion cannot be drawn from these data, and it remains a possibility that HAB is one of many components of global negative attribution that explain the observed associations.
Conclusions
In summary, we examined hostile attribution bias in romantic contexts from a cross-cultural perspective (in the UK, CN, NZ) as a mechanism between attachment anxiety/avoidance and relationship satisfaction. We found that both attachment anxiety and avoidance were positively related to HAB and negatively related to relationship satisfaction cross-culturally. The two studies confirmed that attachment anxiety and avoidance predict lower relationship satisfaction, mediated by HAB, and that COVID-related anxiety was statistically unrelated to this association. Culture plays a moderating role in how attachment anxiety/avoidance is linked to both HAB and relationship satisfaction. Taken together our findings make a significant contribution to the romantic attachment, relationship satisfaction and attribution literatures, especially for the data in COVID pandemic, and have important implications for the development of couple-targeted interventions. 


Footnotes
1 Pr(>Chisq) = the p-value of the chi-square test that is used to assess whether differences in goodness-of-fit between models were significant.
2 ECR-R item 22: “I do not often worry about being abandoned”, and item 34: “When those close to me disapprove of me, I feel really bad about myself”.
3 The Hostile Attributions in Romantic Relationships Scale (Li et al., 2024), now published in the Journal of Marital and Family Therapy, was an openly available online resource when we used it to collect data in 2022.
4  HAB item 3: “Usually when you come home from work, you and your romantic partner will hug each other. But today when you get back, they don’t give you a hug. Why do you think your romantic partner didn’t give you a hug today?”. Paranoid thoughts item 5: “I have been thinking a lot about people avoiding me”, item 16: “It was difficult to stop thinking about people wanting to make me feel bad”.
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Table 1
Descriptive Statistics and Pearson Correlation Coefficient Values Regarding Study 1 and Study 2 Variables
	Variables
	Study 1
	Study 2
	Correlation coefficients

	
	Mean
	SD
	Mean
	SD
	1
	2
	3
	4
	5
	6

	1. Attachment anxiety
	3.71
	1.09
	3.78
	1.10
	1
	.23***
	.30***
	-.25***
	.16**
	-

	2. Attachment avoidance
	3.31
	.94
	3.15
	0.96
	.17***
	1
	.27***
	-.21**
	.10*
	-

	3. Hostile attribution bias
	4.54
	3.46
	3.70
	2.38
	.40***
	.20***
	1
	-.40***
	.18***
	-

	4. Relationship satisfaction 
	4.10
	.76
	4.08
	0.68
	-.24***
	-.29**
	-.40***
	1
	-.08
	-

	5. COVID-related anxiety
	1.70
	3.10
	1.91
	1.31
	.23***
	-.03
	.14***
	-.11***
	1
	-

	6. Paranoid thoughts 
	-
	-
	19.62
	14.91
	.47***
	.06*
	.45***
	-.30***
	.27***
	1

	7. Perceived responsiveness
	-
	-
	7.52
	1.35
	-.20***
	-.30***
	-.36***
	.76***
	-.21***
	-.05*


Note. Taking the diagonal (valued correlation “1”) as the boundary, right correlations were the correlation coefficient in Study 1 (N = 427), left correlations were the correlation coefficient in Study 2 (N = 1346). Variables 6 and 7 were assessed in Study 2.
*p < .05, **p < .01, ***p < .001.

Figure 1
Parallel Mediational Models of Attachment Anxiety or Avoidance, HAB and Relationship Satisfaction, Controlling for Attachment Dimension and COVID-related Anxiety in Study 1 and Study 2
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Note.
1. Mediating variable (M) = hostile attribution bias, Independent variable (IV) = attachment anxiety or attachment avoidance, Dependent variable (DV) = relationship satisfaction, Covariates = COVID-related anxiety and attachment dimension. 10,000 Bootstrap samples were used.
2. a, b, c and c' are path coefficients representing unstandardized regression weights. a = the effect of IV on M, b = the effect of M on DV, c = the total effect of IV on DV, c’ = the direct effect of IV on DV.
3. The values along each path represent the estimates from the model. The first value corresponds to Study 1, and the value in parentheses indicates the corresponding path estimate from Study 2. Overall sample N = 427 in Study 1, N = 1346 in Study 2. * p < .05. ** p < .01. Significant point estimates (p < .05) using 95%.
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