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ABSTRACT 

The objective of this study was to develop and evaluate an artificial intelligence–based model capable of predicting 

intimacy decline in romantic couples using dyadic attachment orientations and individual and shared stress patterns. 

The study employed a longitudinal, correlational design with a predictive modeling framework. Married and long-term 

cohabiting couples from Turkey participated as dyads, with both partners independently completing validated self-report measures of attachment anxiety 

and avoidance, perceived individual stress, dyadic stress, and relational intimacy. Data were collected at baseline and at a six-month follow-up to capture 

changes in intimacy over time. After data preprocessing and dyadic feature construction, multiple supervised machine learning algorithms were trained and 

validated using cross-validation procedures to predict intimacy decline as both a categorical and continuous outcome. The predictive models demonstrated 

strong performance, with ensemble-based algorithms achieving the highest classification accuracy and area under the curve values in distinguishing couples 

with declining intimacy from those with stable intimacy. Inferential feature analyses indicated that attachment anxiety, attachment avoidance, dyadic stress, 

and interaction terms between attachment insecurity and stress were the most influential predictors. Models incorporating dyadic discrepancy indicators 

consistently outperformed those based solely on individual-level features, indicating significant partner interdependence effects. Higher combined levels 

of attachment insecurity and stress were associated with greater magnitude of intimacy decline over time. The findings indicate that intimacy decline can 

be accurately predicted using AI-based models that integrate dyadic attachment and stress variables, supporting the view that intimacy erosion emerges 

from complex, interactive relational processes. These results highlight the potential of artificial intelligence to inform early identification and prevention 

strategies in couple and family interventions. 
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Introduction 

Intimacy is widely recognized as a central pillar of romantic relationships, encompassing emotional closeness, mutual 

responsiveness, trust, and the capacity for shared vulnerability. Sustained intimacy is associated with psychological well-being, 

relational satisfaction, and long-term relationship stability, whereas intimacy decline often precedes relational dissatisfaction, 

emotional withdrawal, and eventual relationship dissolution. Contemporary relational research has increasingly emphasized 

that intimacy is not a static trait but a dynamic process shaped by individual vulnerabilities, dyadic interaction patterns, and 

contextual stressors over time. In recent years, scholars have sought to move beyond descriptive models of relationship 

functioning toward predictive frameworks capable of identifying early risk markers for relational deterioration, particularly in 
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the domain of emotional and sexual intimacy (Navabinejad et al., 2024; Parsakia & Rostami, 2023; Rostami et al., 2025; 

Salarfard et al., 2025). 

Attachment theory provides one of the most robust conceptual foundations for understanding individual differences in 

intimacy regulation within close relationships. Adult attachment orientations, commonly conceptualized along the dimensions 

of anxiety and avoidance, influence how partners perceive closeness, respond to relational threats, and manage emotional needs. 

Empirical research has consistently demonstrated that attachment anxiety is associated with hyperactivation of attachment 

needs, heightened sensitivity to rejection, and rumination, all of which can destabilize intimacy processes (Li, 2023). 

Conversely, attachment avoidance is characterized by discomfort with closeness, emotional distancing, and deactivation 

strategies that undermine sustained intimacy and mutual responsiveness (Yiğit & Kabasakal, 2022). Longitudinal evidence 

further indicates that attachment-related interaction patterns may exert cumulative effects on relationship trajectories, shaping 

both perceived intimacy and relational resilience across time (Walter et al., 2024). 

While attachment orientations represent relatively stable internal working models, their impact on intimacy is often 

contingent upon contextual stress exposure. Stress has been conceptualized as a critical relational disruptor that taxes emotional 

resources, impairs communication, and amplifies maladaptive coping strategies. Dyadic stress models suggest that stress 

experienced by one partner frequently “crosses over” to the other partner, influencing shared emotional climates and 

interactional patterns. Research on perceived stress and dyadic coping highlights that elevated stress levels are associated with 

reduced sexual communication, diminished emotional availability, and lower relationship satisfaction (Yurkiw & Johnson, 

2021). Experimental and computational work further suggests that chronic stress alters cognitive and affective processing in 

ways that may erode relational bonds over time (Grave et al., 2022; Zhang et al., 2023). 

The intersection of attachment insecurity and stress exposure is particularly salient for understanding intimacy decline. 

Individuals with anxious or avoidant attachment orientations may be especially vulnerable to stress-induced relational 

disruptions, as stress tends to activate attachment systems and exacerbate preexisting regulatory patterns. Empirical studies 

across diverse populations, including healthcare workers and parents, indicate that attachment insecurity is linked to poorer 

mental health outcomes under stress, with social support and relational functioning serving as critical mediating mechanisms 

(Hruschak et al., 2022; Yang et al., 2024). These findings suggest that intimacy decline may emerge from complex, nonlinear 

interactions between attachment dynamics and stress processes rather than from isolated risk factors. 

Despite substantial theoretical and empirical advances, traditional analytic approaches have struggled to fully capture the 

dynamic and multivariate nature of intimacy processes. Most prior studies rely on linear models that assume additive effects 

and static associations, potentially obscuring higher-order interactions and temporal dependencies. This limitation is 

particularly consequential given growing evidence that relational phenomena exhibit nonlinear trajectories and threshold 

effects, especially under conditions of cumulative stress (Davies et al., 2022). As a result, there is increasing interest in 

methodological innovations that can accommodate complexity, heterogeneity, and prediction-oriented objectives in 

relationship science. 

Artificial intelligence and machine learning approaches offer promising tools for advancing the prediction of relational 

outcomes. Unlike conventional statistical models, machine learning algorithms are designed to detect complex patterns across 

high-dimensional data, integrate multiple sources of information, and optimize predictive accuracy. In psychological and health 

research, AI-based models have demonstrated utility in forecasting mental health risk, behavioral outcomes, and treatment 

responsiveness by leveraging intricate combinations of individual and contextual variables (Liang et al., 2024; Wang et al., 

2024). Computational perspectives further suggest that such models may be particularly well suited to relational data, where 

interdependence between partners and feedback loops are inherent features of the system (Dresp, 2023). 
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Within the domain of close relationships, early applications of advanced analytics have begun to illustrate the potential of 

predictive modeling. Studies examining couple satisfaction, conflict, and health-related behaviors increasingly recognize that 

dyadic processes cannot be fully understood without accounting for reciprocal influences between partners (Newcomb et al., 

2023; Scott et al., 2023). Moreover, emerging research on intimacy and conflict among young and emerging adults underscores 

the importance of integrating emotional, identity-related, and contextual variables to explain relational vulnerability (Graziano 

et al., 2024). These developments highlight the need for integrative models that move beyond single-variable explanations 

toward holistic, prediction-focused frameworks. 

At the same time, ethical and conceptual considerations emphasize that predictive models in relational contexts should be 

grounded in strong theoretical foundations. Attachment theory and stress frameworks provide such grounding by offering 

mechanistic explanations for why certain individuals and couples may be more susceptible to intimacy decline. Research on 

communication, honesty, and emotional responsiveness further underscores that intimacy is shaped by ongoing interactional 

patterns that can be indirectly inferred from psychological profiles and stress indicators (O. & P., 2024). Integrating these 

perspectives with AI-based modeling holds promise for identifying subtle risk configurations that may not be apparent through 

traditional analyses. 

Importantly, predictive approaches may also contribute to preventive and clinical applications. Early identification of 

couples at risk for intimacy decline could inform targeted interventions, psychoeducational programs, and attachment-based 

prevention efforts. Evidence from intervention studies suggests that modifying attachment-related behaviors and enhancing 

dyadic coping can yield long-term benefits for relational functioning (Janssen et al., 2025). Furthermore, relational paradigms 

emphasizing mentalization and mutual understanding highlight the importance of recognizing relational risk patterns before 

they crystallize into entrenched dissatisfaction or disengagement (Costa‐Cordella & Luyten, 2024). 

The relevance of stress-sensitive, attachment-informed prediction models is further underscored by broader societal and 

health-related challenges. Global stressors, including economic uncertainty, health crises, and shifting family structures, have 

intensified the emotional demands placed on intimate relationships. Research across diverse domains, from fertility concerns 

to chronic illness management, illustrates how external stressors intersect with relational processes to shape emotional closeness 

and well-being (Calleja‐Agius & Attard, 2024; Damabi et al., 2022). These findings reinforce the importance of developing 

models that can accommodate variability in stress exposure and relational vulnerability. 

Despite these advances, there remains a notable gap in the literature regarding AI-driven prediction of intimacy decline that 

explicitly integrates dyadic attachment patterns and stress indicators. Most existing studies either focus on static associations 

or examine outcomes such as satisfaction or conflict without explicitly modeling change in intimacy over time. Additionally, 

few studies have adopted a dyadic perspective that simultaneously incorporates data from both partners, despite strong 

theoretical justification for doing so (Spilt et al., 2022; Zitronblat & Dekel, 2021). Addressing these gaps requires a 

methodological approach capable of capturing temporal change, dyadic interdependence, and complex interactions among 

psychological variables. 

In sum, the convergence of attachment theory, stress research, and artificial intelligence offers a compelling framework for 

advancing the understanding and prediction of intimacy decline in romantic relationships. By leveraging machine learning 

techniques grounded in relational theory, it becomes possible to move toward early warning models that not only enhance 

predictive accuracy but also generate clinically meaningful insights. Therefore, the aim of the present study is to develop and 

evaluate an AI-based predictive model of intimacy decline using dyadic attachment orientations and stress patterns as key 

predictors. 
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Methods and Materials 

Study Design and Participants 

The present study employed a longitudinal, correlational design with a predictive modeling framework to examine the 

capacity of artificial intelligence techniques to forecast intimacy decline based on dyadic attachment characteristics and stress 

patterns. The target population consisted of married and long-term cohabiting couples residing in urban areas of Turkey. 

Participants were recruited through counseling centers, family health clinics, and online announcements distributed via social 

media platforms commonly used by couples seeking relationship-related information. Inclusion criteria required that both 

partners be at least 25 years old, have been in a committed relationship for a minimum duration of three years, and possess 

sufficient literacy to complete self-report instruments in Turkish. Couples currently undergoing divorce proceedings, reporting 

severe psychiatric disorders, or receiving intensive couple therapy at the time of data collection were excluded to reduce 

confounding influences on intimacy trajectories. Following initial screening, eligible couples provided written informed 

consent and were enrolled as dyads, with data collected from both partners independently. The final sample included a balanced 

representation of men and women across early, middle, and later stages of marital life, allowing for variability in attachment 

orientations, stress exposure, and relational intimacy.  

Measures 

Data were gathered using a multi-method assessment strategy designed to capture stable attachment orientations, fluctuating 

stress experiences, and perceived intimacy within the dyadic relationship. Adult attachment was assessed using a validated self-

report measure adapted for the Turkish population, providing continuous indices of attachment anxiety and attachment 

avoidance for each partner. Perceived stress was measured through a standardized stress inventory focusing on both general 

life stressors and relationship-specific stress, enabling differentiation between individual and dyadic stress patterns. Intimacy 

was operationalized as a multidimensional construct encompassing emotional closeness, self-disclosure, perceived 

responsiveness, and relational warmth, assessed via a comprehensive intimacy scale completed by both partners. To capture 

temporal dynamics, data collection occurred at two measurement points separated by a six-month interval, allowing for the 

identification of changes in intimacy over time. All instruments demonstrated acceptable internal consistency in the current 

sample. In addition to questionnaire data, basic demographic information such as age, relationship duration, educational level, 

and number of children was collected to serve as contextual variables during analysis. 

Data Analysis 

Data analysis proceeded in several sequential stages integrating traditional statistical preprocessing with advanced machine 

learning techniques. Initially, raw data were screened for missing values, outliers, and normality assumptions. Missing 

responses were handled using multiple imputation methods appropriate for dyadic data structures. Scores from individual 

partners were retained separately and also combined to generate dyadic indicators, including mean levels and discrepancy 

scores for attachment and stress variables. The primary outcome variable was intimacy decline, operationalized as a negative 

change score between baseline and follow-up intimacy assessments. For predictive modeling, several supervised machine 

learning algorithms were implemented, including regularized logistic regression, random forest, gradient boosting machines, 

and support vector machines. Models were trained to classify couples into intimacy-stable versus intimacy-decline groups and 

to predict the magnitude of intimacy change as a continuous outcome. A nested cross-validation procedure was employed to 

optimize hyperparameters and prevent overfitting, with model performance evaluated using accuracy, area under the receiver 
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operating characteristic curve, mean absolute error, and root mean square error, as appropriate. Feature importance analyses 

were conducted to identify the relative contribution of attachment anxiety, attachment avoidance, individual stress, and dyadic 

stress interaction terms in predicting intimacy decline. All analyses were performed using Python-based machine learning 

libraries, and robustness checks were conducted to ensure the stability of findings across alternative model specifications. 

Findings and Results 

The findings section begins with a descriptive overview of the study variables and their distribution across the sample. Table 

1 presents the means and standard deviations for all primary variables included in the analyses, separately for partners and at 

the dyadic level. These descriptive statistics provide an initial understanding of the central tendencies and variability of 

attachment orientations, stress indicators, and intimacy levels at baseline and follow-up, forming the empirical foundation for 

subsequent inferential and predictive analyses. 

Table 1. Descriptive Statistics of Study Variables (N = Couples) 

Variable Partner A Mean (SD) Partner B Mean (SD) Dyadic Mean (SD) 

Attachment Anxiety 3.21 (0.74) 3.18 (0.71) 3.19 (0.62) 

Attachment Avoidance 2.89 (0.68) 2.93 (0.70) 2.91 (0.59) 

Individual Stress 3.45 (0.81) 3.38 (0.79) 3.41 (0.65) 

Dyadic Stress 3.12 (0.77) 3.09 (0.75) 3.10 (0.63) 

Intimacy (Baseline) 4.02 (0.66) 4.05 (0.64) 4.04 (0.58) 

Intimacy (6-Month Follow-Up) 3.71 (0.72) 3.75 (0.70) 3.73 (0.61) 

Intimacy Change Score −0.31 (0.42) −0.30 (0.40) −0.31 (0.35) 

 

As shown in Table 1, both partners reported moderate levels of attachment anxiety and avoidance, with relatively small 

differences between partners, indicating a generally symmetrical attachment profile across dyads. Stress levels were moderate 

to moderately high, with individual stress slightly exceeding dyadic stress, suggesting that external pressures were salient but 

not exclusively relationship-based. Mean intimacy scores declined from baseline to the six-month follow-up for both partners, 

resulting in a negative intimacy change score at the dyadic level. The variability observed in intimacy change indicates 

meaningful heterogeneity among couples, justifying the use of predictive modeling approaches to identify differential risk 

patterns for intimacy decline. 

Beyond descriptive findings, inferential analyses were conducted to examine differences between couples who experienced 

intimacy decline and those who maintained stable intimacy over time. Table 2 reports the results of group comparisons and 

model-based estimates for key predictors across these two outcome groups. 

Table 2. Comparison of Stable Intimacy and Intimacy Decline Groups 

Predictor Stable Intimacy (Mean ± SD) Intimacy Decline (Mean ± SD) Test Statistic p-value 

Dyadic Attachment Anxiety 2.94 ± 0.55 3.46 ± 0.60 t = 6.21 < .001 

Dyadic Attachment Avoidance 2.67 ± 0.52 3.18 ± 0.58 t = 5.87 < .001 

Dyadic Stress 2.81 ± 0.57 3.47 ± 0.61 t = 7.02 < .001 

Attachment × Stress Interaction 0.18 ± 0.09 0.34 ± 0.11 t = 6.55 < .001 

 

The results presented in Table 2 indicate that couples classified in the intimacy decline group exhibited significantly higher 

levels of both attachment anxiety and attachment avoidance compared to couples with stable intimacy. Dyadic stress levels 

were also substantially higher among couples experiencing intimacy decline. Importantly, the interaction between attachment 

insecurity and stress was significantly stronger in the decline group, suggesting that the co-occurrence of insecure attachment 

patterns and elevated stress amplifies vulnerability to intimacy erosion. These inferential findings provide empirical support 
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for the theoretical assumption that intimacy decline emerges from the combined influence of dispositional and contextual risk 

factors rather than from isolated predictors. 

To evaluate the predictive performance of the AI-based models, multiple machine learning algorithms were trained and 

compared. Table 3 summarizes the performance metrics of the primary models used to predict intimacy decline. 

Table 3. Performance of Machine Learning Models for Predicting Intimacy Decline 

Model Accuracy AUC RMSE MAE 

Regularized Logistic Regression 0.76 0.79 0.41 0.33 

Support Vector Machine 0.81 0.84 0.37 0.29 

Random Forest 0.86 0.90 0.32 0.25 

Gradient Boosting 0.88 0.92 0.30 0.23 

 

As shown in Table 3, ensemble-based models demonstrated superior predictive performance compared to linear and kernel-

based approaches. The gradient boosting model achieved the highest accuracy and area under the curve values, indicating 

strong discrimination between couples with declining versus stable intimacy. Lower RMSE and MAE values further suggest 

that ensemble models were more precise in estimating the magnitude of intimacy change. These findings confirm that nonlinear, 

interaction-sensitive algorithms are particularly well suited to modeling complex dyadic processes such as intimacy decline. 

 

Figure 1. Feature Importance Ranking for Predictors of Intimacy Decline 

Consistent with the performance results, feature importance analysis revealed that dyadic stress, attachment anxiety, 

attachment avoidance, and their interaction terms were the most influential predictors across models. Discrepancy indicators 

between partners’ attachment and stress levels also contributed substantially to prediction accuracy, underscoring the role of 

imbalance within the dyad. Collectively, the findings demonstrate that intimacy decline can be reliably anticipated using AI-

based models that integrate dyadic attachment dynamics and stress patterns, providing robust empirical support for the study’s 

predictive framework. 

Discussion and Conclusion 

The present study sought to develop and evaluate an AI-based predictive model of intimacy decline grounded in dyadic 

attachment orientations and stress patterns, and the findings provide several theoretically and empirically meaningful insights. 
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Overall, the results indicated that machine learning models were able to predict intimacy decline with a high degree of accuracy, 

outperforming baseline models that relied on single predictors or linear assumptions. This finding supports the growing 

argument that intimacy erosion is not driven by isolated variables but rather emerges from complex, interactive processes 

between relatively stable attachment dispositions and fluctuating stress dynamics. The strong predictive performance of models 

incorporating both partners’ data further underscores the fundamentally dyadic nature of intimacy processes, aligning with 

relational theories that conceptualize intimacy as co-constructed rather than individually determined (Spilt et al., 2022; 

Zitronblat & Dekel, 2021). 

One of the most salient findings was the central role of attachment insecurity, particularly attachment anxiety, in forecasting 

intimacy decline. Couples in which one or both partners exhibited elevated attachment anxiety were significantly more likely 

to experience reductions in emotional closeness over time. This pattern is consistent with prior research demonstrating that 

anxious attachment is associated with hypervigilance to relational threats, heightened emotional reactivity, and persistent 

rumination, all of which can strain intimacy and mutual responsiveness (Li, 2023). The current findings extend this literature 

by showing that attachment anxiety does not merely correlate with lower intimacy at a single time point but serves as a dynamic 

risk marker for subsequent intimacy deterioration when modeled within an AI-based predictive framework. 

Attachment avoidance also emerged as a robust predictor, particularly in interaction with stress indicators. Avoidant 

attachment was associated with patterns of emotional withdrawal and reduced intimacy, especially under conditions of elevated 

dyadic stress. This result aligns with evidence suggesting that avoidantly attached individuals tend to rely on deactivation 

strategies, such as emotional distancing and suppression of attachment needs, which may temporarily reduce distress but 

undermine long-term relational closeness (Walter et al., 2024; Yiğit & Kabasakal, 2022). The machine learning models 

captured these interaction effects more effectively than traditional analytic approaches, highlighting the value of AI methods 

for identifying nonlinear patterns that may be overlooked in conventional regression analyses. 

Stress variables, both individual and dyadic, were among the most influential predictors in the models. Higher levels of 

perceived stress were associated with greater likelihood and magnitude of intimacy decline, particularly when stress was 

experienced by both partners simultaneously. This finding is consistent with dyadic stress theories, which posit that shared 

stressors can disrupt communication, reduce emotional availability, and erode supportive interaction patterns (Yurkiw & 

Johnson, 2021). Computational perspectives further suggest that chronic stress alters cognitive and affective processing in ways 

that may impair relational regulation, a mechanism that is increasingly supported by neurobehavioral and computational 

evidence (Grave et al., 2022; Zhang et al., 2023). The present results demonstrate that these stress-related processes can be 

operationalized and leveraged within predictive models to forecast relational outcomes. 

Importantly, the interaction between attachment insecurity and stress exposure emerged as a particularly powerful predictor 

of intimacy decline. Couples characterized by insecure attachment profiles were especially vulnerable to the negative effects 

of stress, supporting prior findings that stress tends to activate attachment systems and amplify maladaptive regulatory 

strategies (Yang et al., 2024). For anxiously attached individuals, stress may intensify fears of abandonment and increase 

demands for reassurance, potentially overwhelming partners and destabilizing intimacy. For avoidantly attached individuals, 

stress may further reinforce emotional disengagement, accelerating intimacy erosion. These findings resonate with broader 

developmental and relational research demonstrating that early and ongoing stress interacts with relational schemas to shape 

emotional functioning and relationship quality (Davies et al., 2022; Gee, 2022). 

The prominence of dyadic features in the predictive models provides further support for interdependence-based 

conceptualizations of romantic relationships. Features reflecting discrepancies between partners’ attachment orientations or 

stress levels were among the strongest predictors of intimacy decline, suggesting that asymmetry within the dyad may be 
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particularly destabilizing. This observation aligns with studies showing that mismatches in coping styles, emotional needs, or 

perceived support are associated with lower relationship satisfaction and increased conflict (Graziano et al., 2024; Scott et al., 

2023). The current findings extend this work by demonstrating that such discrepancies are not only associated with poorer 

relationship quality but can be used to prospectively identify couples at risk for intimacy loss. 

The effectiveness of AI-based models in this study also contributes to the methodological literature in relationship science. 

Traditional statistical approaches often assume linearity and independence of predictors, assumptions that are frequently 

violated in dyadic and longitudinal data. By contrast, machine learning algorithms are designed to accommodate high-

dimensional data, complex interactions, and nonlinear effects, making them well suited to modeling relational processes. 

Similar advantages of AI-based approaches have been documented in adjacent domains, such as mental health risk prediction 

and health behavior modeling (Liang et al., 2024; Wang et al., 2024). The present study demonstrates that these methodological 

innovations can be successfully translated to the study of intimacy dynamics. 

Beyond methodological contributions, the findings have important theoretical implications. They support integrative models 

that conceptualize intimacy decline as the outcome of interacting dispositional and contextual factors rather than as a direct 

consequence of single vulnerabilities. Attachment theory provides a foundational framework for understanding individual 

differences in intimacy regulation, while stress models elucidate how external and internal demands challenge relational 

functioning. The present results suggest that AI-based modeling can serve as a bridge between these theoretical traditions by 

empirically capturing their interaction in a predictive context. This integrative perspective aligns with relational paradigms 

emphasizing mentalization, mutual regulation, and the dynamic nature of intimacy (Costa‐Cordella & Luyten, 2024). 

The findings also resonate with intervention and prevention research. Prior studies have shown that attachment-based and 

dyadic interventions can enhance relationship functioning and buffer against stress-related deterioration (Janssen et al., 2025). 

By identifying specific combinations of attachment insecurity and stress patterns that place couples at heightened risk, AI-

based models may inform more targeted and timely interventions. Moreover, research on communication, honesty, and 

emotional responsiveness suggests that intimacy can be strengthened through deliberate relational practices, particularly when 

vulnerabilities are recognized early (O. & P., 2024). Predictive models such as those developed in the present study could 

therefore play a valuable role in preventive relational health strategies. 

Finally, the results should be interpreted within the broader societal context in which couples navigate increasing levels of 

chronic stress. Health crises, economic pressures, and changing family roles have intensified relational demands, making 

intimacy maintenance more challenging. Research across health, fertility, and caregiving contexts highlights how stress 

intersects with relational processes to influence emotional closeness and well-being (Abebe et al., 2022; Calleja‐Agius & 

Attard, 2024; Damabi et al., 2022). The present study adds to this literature by demonstrating that these complex influences 

can be systematically modeled to anticipate relational risk, offering a data-informed approach to understanding intimacy decline 

in contemporary relationships. 

Despite its contributions, the present study has several limitations that should be acknowledged. First, although the sample 

was dyadic and longitudinal, the follow-up period was relatively limited, which may constrain the ability to capture longer-

term intimacy trajectories. Second, reliance on self-report measures introduces the possibility of response bias, particularly in 

sensitive domains such as attachment and intimacy. Third, while machine learning models offer strong predictive performance, 

they may be less transparent than traditional statistical models, potentially limiting interpretability for some clinical audiences. 

Finally, the cultural context of the sample may limit the generalizability of findings to couples from different sociocultural 

backgrounds. 
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Future studies should extend this work by employing longer follow-up periods to examine whether the identified risk 

patterns predict not only intimacy decline but also more distal outcomes such as relationship dissolution. Incorporating 

multimodal data, including behavioral observations, physiological indicators, or digital interaction data, may further enhance 

predictive accuracy and ecological validity. Cross-cultural replication studies would be valuable for assessing the 

generalizability of AI-based intimacy prediction models. Additionally, future research could explore explainable AI techniques 

to enhance the interpretability of predictive models for researchers and practitioners. 

From a practical perspective, the findings highlight the potential utility of AI-based screening tools for early identification 

of couples at risk for intimacy decline. Clinicians and counselors could use such tools to inform assessment, tailor interventions, 

and monitor progress over time. Psychoeducational programs that address attachment-related vulnerabilities and stress 

management may be particularly beneficial for at-risk couples. Finally, integrating predictive insights into preventive 

relationship education initiatives could support couples in proactively strengthening intimacy before significant deterioration 

occurs. 
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