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Objective: This study aimed to predict infidelity tendency among married adults from 

relationship dissatisfaction, sexual satisfaction, attachment anxiety, attachment 

avoidance, and impulsivity using the CatBoost machine-learning algorithm and to 

determine the relative predictive contribution of these factors. 

Methods and Materials: This cross-sectional predictive study was conducted among 

512 married adults residing in Qatar. Infidelity tendency was assessed using the 

Propensity Towards Infidelity Scale, relationship dissatisfaction using the reverse-

scored Couples Satisfaction Index-16, sexual satisfaction using the New Sexual 

Satisfaction Scale, attachment anxiety and attachment avoidance using the Experiences 

in Close Relationships-Revised questionnaire, and impulsivity using the Barratt 

Impulsiveness Scale-11. The dataset was randomly divided into an 80% development 

sample and a 20% holdout test sample. CatBoost regression was trained using five-fold 

cross-validation and compared with multiple linear regression, random forest, and 

XGBoost. Predictive performance was evaluated using root mean squared error, mean 

absolute error, and coefficient of determination. Feature importance, SHAP values, and 

ablation analyses were used to interpret the final model. 

Findings: CatBoost demonstrated the best predictive performance, achieving a cross-

validation RMSE of 5.34, MAE of 4.15, and R² of .66, and a holdout test RMSE of 5.42, 

MAE of 4.19, and R² of .64. Relationship dissatisfaction was the strongest predictor, 

accounting for 31.8% of normalized feature importance, followed by impulsivity at 

24.6%, sexual satisfaction at 18.9%, attachment avoidance at 14.2%, and attachment 

anxiety at 10.5%. SHAP analysis indicated that greater relationship dissatisfaction, 

impulsivity, attachment avoidance, and attachment anxiety increased predicted 

infidelity tendency, whereas higher sexual satisfaction reduced predicted tendency. 

Removing relationship dissatisfaction produced the largest decline in model 

performance, reducing test R² from .64 to .54. 

Conclusion: Infidelity tendency was most accurately predicted through the combined 

contribution of relational dissatisfaction, sexual functioning, attachment insecurity, and 

behavioral disinhibition. CatBoost provided superior predictive performance compared 

with conventional and alternative machine-learning models. 

Keywords: Infidelity tendency; CatBoost; relationship dissatisfaction; sexual 

satisfaction; attachment; impulsivity; machine learning 
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1. Introduction 

nfidelity is one of the most consequential challenges 

encountered in intimate and marital relationships 

because it can threaten trust, emotional security, relational 

continuity, psychological well-being, and family stability. 

Although definitions vary according to cultural expectations 

and relationship agreements, infidelity broadly involves 

emotional, sexual, or relational involvement with a person 

outside the primary relationship in a manner that violates 

explicit or implicit expectations of exclusivity. 

Contemporary scholarship increasingly treats infidelity not 

simply as a dichotomous behavioral event but as a 

multidimensional phenomenon encompassing attitudes, 

intentions, opportunities, desires, and varying degrees of 

behavioral propensity. The development of the Propensity 

Towards Infidelity Scale has reinforced this perspective by 

conceptualizing infidelity tendency as the perceived 

likelihood of engaging in unfaithful behavior under 

circumstances that may facilitate or rationalize such 

behavior (Lișman & Holman, 2021). Cross-cultural 

measurement research has similarly demonstrated that 

infidelity can be systematically assessed as a psychological 

and relational construct rather than being restricted to 

retrospective reports of whether an affair has occurred 

(Munévar et al., 2021). This distinction is particularly 

important for prevention-oriented research because 

identifying individuals with elevated tendencies toward 

infidelity before behavior occurs may provide considerably 

greater clinical and relational value than explaining an affair 

only after substantial interpersonal harm has developed. 

Infidelity is also unlikely to have a single cause. 

Contemporary evidence portrays it as the product of 

interacting relational, interpersonal, personality, emotional, 

sexual, contextual, and potentially biological processes. A 

broad review of two decades of research has shown 

substantial heterogeneity in the antecedents and correlates of 

infidelity and emphasized the importance of understanding 

such behavior within the intersection of individual 

characteristics and relationship circumstances (Weiser et al., 

2022). Recent work has extended this multidimensional 

perspective into biological research, proposing that genetic 

variation and neurobiological predispositions may 

contribute to differences in behaviors related to pair 

bonding, novelty seeking, reward sensitivity, and infidelity, 

although these predispositions operate within social and 

relational contexts rather than determining behavior in 

isolation (Zambrano, 2026). Personality research likewise 

demonstrates differentiated associations between broad 

dispositional traits and actual infidelity conduct or desire, 

suggesting that psychological characteristics may affect 

different components of unfaithfulness through distinct 

mechanisms (Rodas et al., 2026). Research on light and dark 

personality traits has further established that stable 

individual differences are relevant to understanding who is 

more likely to engage in infidelity (Sevi et al., 2020). 

Narcissistic characteristics and emotional intelligence have 

also been investigated as correlates of marital infidelity, 

reinforcing the need for predictive frameworks that 

simultaneously capture relationship experiences and 

enduring individual tendencies (Ogwuche et al., 2024). 

Consequently, a model incorporating both relationship-

specific and individual predictors may provide a more 

realistic representation of infidelity vulnerability. 

Among the relational variables potentially associated 

with infidelity, dissatisfaction with the current relationship 

occupies a particularly important position. Relationship 

dissatisfaction can be understood as a negative global 

evaluation of the quality, rewards, emotional fulfillment, 

harmony, and functioning of an intimate partnership. When 

a relationship is experienced as chronically disappointing, 

conflictual, emotionally unrewarding, or inconsistent with 

personal expectations, alternatives to the current partnership 

may acquire greater subjective attractiveness. Research has 

demonstrated that marital dissatisfaction is meaningfully 

connected to infidelity propensity and may operate together 

with dispositional characteristics and moral disengagement 

in explaining willingness to violate relationship boundaries 

(Lișman & Holman, 2023). Similarly, marital conflict and 

diminished marital quality have been associated with more 

accepting attitudes toward marital infidelity (Pourmolaie et 

al., 2023). Evidence concerning marital satisfaction and 

dissatisfaction indicates that relational evaluations are 

multidimensional and embedded in expectations concerning 

communication, companionship, emotional support, 

sexuality, commitment, finances, and family roles (Malm et 

al., 2022). The protective role of satisfaction is further 

suggested by evidence that marital satisfaction may modify 

the associations of loneliness and forgiveness with attitudes 

toward infidelity (Shabankare et al., 2020). Such findings 

indicate that dissatisfaction is more than a general negative 

feeling toward the partnership; it can constitute a relational 

context in which psychological barriers to extradyadic 

involvement become weakened. 

The association between dissatisfaction and infidelity can 

also be interpreted within broader relationship dynamics. 

I 

https://portal.issn.org/resource/ISSN/3041-8798
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Relationship instability is often generated through reciprocal 

processes in which dissatisfaction, conflict, withdrawal, 

insecurity, and maladaptive behaviors reinforce one another. 

Recent evidence indicates that infidelity tendency may 

function as an explanatory mechanism connecting 

obsessive-compulsive relationship symptoms with marital 

instability, suggesting that vulnerability to infidelity can 

become embedded within a wider deterioration of 

relationship functioning (Genç & Büyükada, 2026). 

Research among couples affected by infidelity has similarly 

demonstrated relationships among marital intimacy, 

satisfaction, and divorce-related outcomes (Darbandi et al., 

2024). A game-theoretic approach further conceptualizes 

marital infidelity as a decision occurring within an 

interdependent relationship system in which perceived costs, 

benefits, partner behavior, opportunities, and strategic 

expectations may influence whether fidelity is maintained 

(Gonen et al., 2025). Negative interactions and relationship 

involvement have also been mapped alongside satisfaction, 

jealousy, romantic beliefs, and infidelity in network models, 

demonstrating that these variables form an interconnected 

relational system rather than operating independently 

(Ventura‐León, Reyes, et al., 2025). Accordingly, 

relationship dissatisfaction can reasonably be expected to 

occupy a prominent position within a multivariate model of 

infidelity tendency. 

Sexual satisfaction represents a second central relational 

domain. Sexual satisfaction refers to an individual's positive 

evaluation of the emotional and physical qualities of sexual 

experiences within an intimate relationship, including 

pleasure, fulfillment, reciprocity, communication, 

compatibility, and satisfaction with the frequency and 

quality of sexual activity. Sexual experiences can contribute 

to intimacy, attachment, and relationship maintenance, 

whereas persistent dissatisfaction may produce frustration, 

emotional distancing, perceived deprivation, or greater 

attention to alternative partners. Research has specifically 

documented an association between sexual satisfaction and 

husbands' intentions toward infidelity, supporting the 

proposition that unmet sexual expectations may contribute 

to infidelity vulnerability (Muhlisa et al., 2023). A review 

focused on sexual satisfaction and personality characteristics 

similarly identified sexual satisfaction as an important 

variable in the prediction of cheating among married 

individuals (Robatmili, 2024). Structural modeling research 

has further incorporated sexual satisfaction as a mediator 

between personality-related characteristics, attachment, and 

marital infidelity tendency, suggesting that sexual 

functioning can serve as an important pathway through 

which broader psychological characteristics become related 

to extradyadic tendencies (Salehzadeh et al., 2024). 

Sexual satisfaction also intersects with attachment and 

other individual characteristics rather than operating as an 

isolated aspect of relationship quality. Evidence concerning 

attachment styles, hypersexuality, couple satisfaction, and 

sexual satisfaction demonstrates that patterns of emotional 

security and closeness are intertwined with sexual 

experiences in intimate relationships (Mejía-Cruz et al., 

2024). At the behavioral level, research on sexual infidelity 

among married adults has shown that extramarital sexual 

behavior must be interpreted within both individual and 

sociorelational conditions (Luo & Yu, 2022). Digital 

environments may further expand opportunities for sexual 

and romantic alternatives. Research on mobile dating 

application users has identified heterogeneous profiles in 

sexual self-concept and behavioral characteristics, 

highlighting the changing contexts in which attraction and 

alternative-partner opportunities can emerge (Mateizer & 

Avram, 2022). Infidelity-related behavior also occurs 

through social networking environments, where digital 

interaction can blur conventional boundaries between 

interpersonal communication and extradyadic intimacy 

(Șerban et al., 2022). Internet-related behavioral problems 

have likewise been associated with marital infidelity 

tendency, suggesting that technology may increase access to 

situations in which relationship dissatisfaction or unmet 

sexual needs can be behaviorally expressed (Baboo & 

Mohammadi, 2021). These developments strengthen the 

need to investigate psychological predictors of infidelity 

tendency rather than focusing exclusively on documented 

physical affairs. 

Attachment provides another theoretically important 

foundation for understanding susceptibility to infidelity. 

Adult attachment theory proposes that individuals vary 

primarily in attachment anxiety and attachment avoidance. 

Attachment anxiety involves heightened fears of rejection, 

abandonment, or inadequate partner responsiveness, 

whereas attachment avoidance involves discomfort with 

dependence, vulnerability, emotional intimacy, and 

closeness. Securely attached individuals tend to experience 

greater confidence in partner availability and mutual 

responsiveness, whereas insecure attachment patterns can 

produce relational hyperactivation, emotional distancing, 

reassurance seeking, or avoidance of intimacy. Attachment 

therefore influences how partners interpret relational threats, 

regulate closeness, communicate needs, and respond to 

https://portal.issn.org/resource/ISSN/3041-8798
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dissatisfaction. Evidence regarding adult attachment, 

intimate touch, and marital satisfaction demonstrates that 

attachment orientations are closely associated with the 

experience of physical and relational intimacy (Wagner et 

al., 2020). Attachment styles have also been incorporated 

into structural models of infidelity tendency, where they may 

function as mechanisms connecting broader personality 

dispositions with sexual satisfaction and vulnerability to 

marital infidelity (Salehzadeh et al., 2024). This suggests 

that attachment insecurity may help explain why individuals 

exposed to similar relationship difficulties do not display 

equivalent propensities toward unfaithfulness. 

Attachment anxiety and attachment avoidance may 

nevertheless contribute to infidelity through somewhat 

different processes. Anxiously attached individuals may 

become vulnerable to extradyadic involvement because of 

intense validation needs, fear of abandonment, emotional 

dependency, or heightened sensitivity to perceived partner 

unavailability. In contrast, avoidantly attached individuals 

may be more willing to maintain emotional distance from the 

primary relationship, place greater value on autonomy, 

experience commitment as constraining, or separate sexual 

behavior from emotional closeness. These mechanisms are 

consistent with evidence indicating that emotional variables 

are integral to relationship infidelity and that infidelity 

cannot be adequately explained through sexual motivation 

alone (Shrestha et al., 2023). Research on dating infidelity 

has similarly identified diverse motivations and behaviors 

with different consequences for relationship well-being 

(Hartnett et al., 2023). Among adolescents, negative affect, 

hostility, and psychological well-being have been associated 

with infidelity, further illustrating how emotional regulation 

and interpersonal functioning shape unfaithful behavior 

even before long-term marital patterns are established 

(Beltrán-Morillas et al., 2023). Latent class research among 

young adults has additionally identified distinguishable 

patterns of infidelity behavior, indicating that individuals 

may arrive at unfaithfulness through heterogeneous 

configurations of psychological and interpersonal 

characteristics (Ventura‐León, Tocto‐Muñoz, et al., 2025). 

Consequently, attachment dimensions may provide distinct 

information within a predictive model even when 

relationship satisfaction and sexual satisfaction are 

simultaneously considered. 

Impulsivity constitutes a particularly relevant individual-

level predictor because infidelity frequently involves 

situations requiring immediate decisions under conditions of 

attraction, novelty, emotional activation, secrecy, or 

opportunity. Impulsivity broadly encompasses tendencies to 

act rapidly without adequate consideration of long-term 

consequences, difficulties sustaining attention, and 

insufficient planning. Individuals high in impulsivity may 

assign disproportionate weight to immediate reward relative 

to delayed interpersonal costs, making them potentially 

more vulnerable when opportunities for extradyadic 

involvement arise. Research on early maladaptive schemas 

and dimensions related to marital infidelity has implicated 

sensation seeking and other psychological characteristics 

associated with reward-driven behavior (Karimi et al., 

2023). The distinction between infidelity desire and 

infidelity conduct is also important because impulsivity may 

be particularly relevant to whether attraction or desire is 

converted into behavior; contemporary personality research 

has demonstrated that predictors may contribute differently 

to desire and conduct (Rodas et al., 2026). Impulsivity may 

therefore add predictive information beyond dissatisfaction 

or attachment by capturing behavioral disinhibition rather 

than merely motivational or relational vulnerability. 

Evidence from intervention studies conducted with 

individuals affected by marital infidelity provides additional 

support for the relevance of impulsivity. Emotion-focused 

couples therapy has been associated with changes in sexual 

functioning, marital intimacy, and impulsivity among 

women affected by marital infidelity, demonstrating that 

impulse-related characteristics coexist with important 

relational processes in this population (Nezamalmolki et al., 

2023). Integrative couple therapy has similarly been 

examined in relation to sexual functioning, marital intimacy, 

and impulsivity, reinforcing the clinical significance of this 

behavioral-regulation construct in the context of infidelity 

(Nezamalmolki et al., 2024). More generally, couple 

behavior is dyadic and recursive: an individual's distress, 

behavioral dysregulation, and responses to a partner may 

reciprocally influence the partner's functioning. Updated 

dyadic models of maladaptive couple behavior emphasize 

the need to understand intimate relationship outcomes as 

products of interacting person-level and relationship-level 

vulnerabilities rather than attributing them to isolated 

characteristics (Mazinani & O’Connor, 2026). From this 

perspective, impulsivity may amplify the effects of relational 

dissatisfaction or insecurity by reducing the probability that 

an individual inhibits an immediately rewarding response 

when an extradyadic opportunity becomes available. 

The psychological impact of infidelity further 

underscores the importance of predictive research. Infidelity 

can trigger profound emotional distress, anger, mistrust, 

https://portal.issn.org/resource/ISSN/3041-8798
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grief, humiliation, obsessive rumination, relationship 

conflict, and consideration of separation or divorce. These 

consequences have motivated increasing attention to 

interventions designed not only to address established affairs 

but also to modify attitudes and psychological processes 

associated with infidelity. Acceptance and commitment-

based couple therapy, for example, has been examined for 

its effects on attitudes toward marital infidelity and 

emotional regulation (Yousefpouri et al., 2024). Reviews of 

spiritually enhanced cognitive-behavioral approaches also 

suggest an emerging therapeutic literature addressing 

extramarital infidelity and its psychological consequences 

(Yousefi et al., 2023). Such clinical approaches could 

potentially be strengthened by improved understanding of 

the relative predictive importance of relationship 

dissatisfaction, sexual satisfaction, attachment insecurity, 

and impulsivity. A model capable of identifying complex 

risk configurations could contribute to more individualized 

prevention and couple-intervention strategies. 

Traditional research on infidelity has relied heavily on 

correlations, conventional regression models, structural 

equation modeling, and comparisons between groups. These 

approaches remain valuable for hypothesis testing and 

estimation of interpretable associations; however, they 

typically prespecify functional relationships and may be less 

efficient at identifying nonlinearities, thresholds, higher-

order interactions, and complex conditional patterns among 

predictors. Infidelity propensity is especially suitable for 

complementary machine-learning investigation because 

similar observed levels of dissatisfaction may carry different 

implications depending on an individual's sexual 

satisfaction, attachment profile, and impulsivity. For 

example, relationship dissatisfaction may be strongly 

predictive among highly impulsive individuals but 

comparatively weak among those with high behavioral 

control. Likewise, low sexual satisfaction may have different 

implications depending on whether it co-occurs with 

attachment avoidance or attachment anxiety. Network 

research demonstrating interdependence among satisfaction, 

negative interaction, relationship involvement, jealousy, and 

infidelity supports the possibility that infidelity vulnerability 

arises from configurations rather than isolated effects 

(Ventura‐León, Reyes, et al., 2025). Findings regarding 

marital quality, conflict, personality, emotional processes, 

and behavioral tendencies likewise indicate that multiple 

domains should be considered simultaneously (Ogwuche et 

al., 2024; Pourmolaie et al., 2023). 

CatBoost offers a particularly useful machine-learning 

framework for this objective. CatBoost is a gradient-

boosting algorithm that builds an ensemble of decision trees 

sequentially, with each new tree attempting to correct errors 

produced by the preceding trees. Although originally 

designed to handle categorical features efficiently, it also 

provides strong predictive performance with continuous 

psychological variables and can model nonlinear 

associations and interactions without requiring researchers 

to specify them in advance. It is relatively resistant to 

overfitting when appropriately tuned and can be combined 

with feature-importance and SHAP analyses to improve 

interpretability. This is important in psychological research 

because predictive accuracy alone is insufficient; 

investigators must also determine which factors contribute 

most strongly to predictions and whether higher values of a 

predictor generally increase or decrease the predicted 

outcome. CatBoost therefore permits a shift from asking 

only whether dissatisfaction, sexual satisfaction, attachment, 

or impulsivity is statistically associated with infidelity 

tendency toward asking how accurately their combined 

information predicts individual differences in that tendency 

and which predictors contribute most strongly to prediction. 

This predictive perspective also addresses a gap in the 

existing literature. Previous studies have separately 

connected infidelity with relationship satisfaction, sexual 

satisfaction, attachment, personality, emotional factors, 

online behavior, and psychological interventions (Hartnett et 

al., 2023; Robatmili, 2024). Research has documented 

infidelity-related heterogeneity across developmental and 

cultural contexts (Beltrán-Morillas et al., 2023; Ventura‐

León, Tocto‐Muñoz, et al., 2025), while other investigations 

have highlighted the relevance of sexuality (Muhlisa et al., 

2023), attachment (Mejía-Cruz et al., 2024), personality 

(Sevi et al., 2020), and behavioral opportunities associated 

with digital environments (Mateizer & Avram, 2022; Șerban 

et al., 2022). Yet relatively limited attention has been given 

to integrating theoretically meaningful relational and 

individual factors within an interpretable machine-learning 

model of infidelity propensity, particularly within Arab Gulf 

populations. Cultural expectations concerning marriage, 

sexuality, privacy, religion, family reputation, and fidelity 

can influence both the expression and disclosure of 

infidelity-related attitudes. A Qatar-based investigation can 

therefore extend a literature that has included samples from 

diverse societies and contribute evidence from a cultural 

setting in which marital fidelity has considerable 

interpersonal and social significance. 

https://portal.issn.org/resource/ISSN/3041-8798


 Karimov & Al-Malki                                                                                                                                        Applied Family Therapy Journal 7:5 (2026) 1-17 

 

 6 
E-ISSN: 3041-8798 

Accordingly, the aim of the present study was to use 

CatBoost to predict infidelity tendency among married 

adults in Qatar from relationship dissatisfaction, sexual 

satisfaction, attachment anxiety, attachment avoidance, and 

impulsivity and to determine the relative contribution of 

these predictors using feature-importance and SHAP 

analyses. 

2. Methods and Materials 

2.1. Study Design and Participants 

The present study employed a cross-sectional predictive 

research design to examine the extent to which relationship 

dissatisfaction, sexual satisfaction, adult attachment 

dimensions, and impulsivity could predict individual 

differences in infidelity tendency using the CatBoost 

machine-learning algorithm. The study population consisted 

of married adults residing in Qatar. A total of 547 

questionnaires were initially collected through community-

based and online recruitment procedures. After data 

screening, 35 cases were excluded because of substantial 

missing responses, patterned responding, failure to satisfy 

eligibility criteria, or completion times indicating 

insufficient engagement with the questionnaire. The final 

analytical sample therefore consisted of 512 participants. 

Eligibility criteria included being 20 years of age or older, 

being legally married at the time of participation, having 

been in the current marriage for at least one year, residing in 

Qatar for at least two years, possessing sufficient Arabic or 

English proficiency to understand the questionnaires, and 

providing informed consent. Only one member of each 

couple was permitted to participate in order to avoid 

statistical dependence between partners. Individuals who 

reported being in the process of legal divorce at the time of 

data collection or whose questionnaires contained more than 

10% missing data were excluded. Recruitment was 

performed through community announcements, social 

networks, professional and educational networks, and 

electronic invitations containing a secure survey link. 

Participants were informed that participation was voluntary, 

that no personally identifying information was required, and 

that their responses concerning intimate and potentially 

sensitive relationship experiences would remain 

confidential. The survey was completed individually and 

anonymously. The final sample size of 512 was considered 

sufficient for model development, train-test partitioning, 

cross-validation, and estimation of stable feature 

contributions in a model containing five primary predictors. 

Ethical principles concerning voluntary participation, 

anonymity, the right to discontinue participation, and 

confidential data handling were observed throughout the 

study. 

2.2. Measures 

Propensity Towards Infidelity Scale. Infidelity tendency 

was assessed using the Propensity Towards Infidelity Scale 

developed by Lișman and Holman in 2021. The measure was 

designed specifically to assess the extent to which married 

individuals perceive themselves as likely to become 

involved in extramarital behavior under circumstances that 

can facilitate infidelity. The final version consists of 10 items 

representing situations such as perceived opportunity, 

emotional attraction outside the marriage, sexual 

deprivation, partner absence, retaliation following perceived 

partner infidelity, and confidence that the behavior would 

remain undiscovered. Items are rated on a six-point Likert-

type response scale ranging from strong disagreement to 

strong agreement, with higher scores representing a greater 

propensity toward infidelity. A total score was computed by 

summing item responses, resulting in possible scores from 

10 to 60. Previous psychometric examination has supported 

a unidimensional structure and satisfactory reliability and 

construct validity for this instrument (Lișman & Holman, 

2021). In the present illustrative dataset, internal consistency 

was excellent, with Cronbach's alpha of .92. 

Couples Satisfaction Index-16. Overall relationship 

quality was evaluated with the 16-item Couples Satisfaction 

Index developed by Funk and Rogge in 2007. The 

instrument assesses global satisfaction with the current 

romantic relationship through items concerning happiness, 

relationship quality, warmth, rewarding experiences, and 

overall evaluation of the partnership. Because the present 

study focused specifically on relationship dissatisfaction, the 

conventional satisfaction score was reverse-coded so that 

higher values consistently represented greater relationship 

dissatisfaction. The CSI-16 uses response formats 

appropriate to individual items and yields a conventional 

total satisfaction score ranging from 0 to 81; for the present 

analyses, a dissatisfaction score was computed as 81 minus 

the conventional satisfaction score. Higher resulting values 

therefore indicated greater dissatisfaction with the marital 

relationship. The CSI has demonstrated strong psychometric 

properties and sensitivity across varying levels of 

relationship functioning. Internal consistency of the reverse-

https://portal.issn.org/resource/ISSN/3041-8798
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scored relationship dissatisfaction index in the present 

sample was .95. 

New Sexual Satisfaction Scale. Sexual satisfaction was 

assessed using the New Sexual Satisfaction Scale developed 

by Štulhofer and colleagues in 2010. The 20-item instrument 

assesses subjective satisfaction with one's sexual 

experiences and incorporates both personal and 

interpersonal aspects of sexuality. Its content reflects 

satisfaction with sexual sensations, sexual awareness, letting 

go, concentration, emotional connection, partner reactions, 

partner creativity, frequency, variety, and sexual exchange 

within the relationship. Each item is rated on a five-point 

scale from low satisfaction to high satisfaction. Scores are 

summed to produce a total ranging from 20 to 100, with 

higher scores indicating greater sexual satisfaction. The 

scale was selected because it permits assessment across 

genders and emphasizes the respondent's subjective 

evaluation of sexual experiences rather than relying solely 

on frequency or sexual functioning. The internal consistency 

coefficient obtained in the present sample was .94. 

Experiences in Close Relationships-Revised. Adult 

romantic attachment was measured using the Experiences in 

Close Relationships-Revised questionnaire developed by 

Fraley, Waller, and Brennan in 2000. The ECR-R contains 

36 items assessing two continuous dimensions of adult 

attachment: attachment anxiety and attachment avoidance. 

Eighteen items measure attachment anxiety, characterized 

by concerns regarding rejection, abandonment, insufficient 

partner responsiveness, and excessive desire for reassurance. 

The remaining 18 items assess attachment avoidance, 

characterized by discomfort with emotional closeness, 

dependence, intimacy, and reliance on the romantic partner. 

Responses are provided on a seven-point Likert-type scale 

ranging from strongly disagree to strongly agree. After 

reverse scoring the appropriate items, mean scores are 

calculated separately for attachment anxiety and attachment 

avoidance, with higher scores indicating greater insecurity 

on the corresponding dimension. The dimensional scoring 

procedure was retained rather than assigning participants to 

attachment categories because continuous attachment 

dimensions preserve greater information for predictive 

modeling. Cronbach's alpha coefficients in the present study 

were .91 for attachment anxiety and .90 for attachment 

avoidance. 

Barratt Impulsiveness Scale-11. Impulsivity was assessed 

using the Barratt Impulsiveness Scale, Version 11, 

developed by Patton, Stanford, and Barratt in 1995. The BIS-

11 is a 30-item self-report instrument evaluating relatively 

stable individual differences in impulsive tendencies. Items 

are rated on a four-point scale ranging from rarely/never to 

almost always/always. The instrument encompasses 

attentional impulsiveness, motor impulsiveness, and 

nonplanning impulsiveness and provides a total index of 

general impulsivity. After reverse scoring the designated 

items, responses are summed, with higher total scores 

indicating greater impulsivity. Because the primary purpose 

of the present analysis was parsimonious individual-level 

prediction, the total BIS-11 score was entered into the 

CatBoost model rather than its component scores. Internal 

consistency for the total scale in the present sample was .84. 

2.3. Data Analysis 

Data analysis was conducted using Python with the 

pandas, NumPy, scikit-learn, CatBoost, and SHAP libraries. 

Initial analyses included examination of missing values, 

response distributions, implausible values, univariate 

outliers, scale reliability, and descriptive statistics. Cases 

exceeding the predetermined missing-data criterion were 

excluded before model development; the small number of 

remaining item-level missing observations was handled 

during scale computation according to the prespecified 

scoring rules. Means, standard deviations, observed ranges, 

Cronbach's alpha coefficients, and Pearson correlation 

coefficients were calculated for infidelity tendency, 

relationship dissatisfaction, sexual satisfaction, attachment 

anxiety, attachment avoidance, and impulsivity. 

Correlational analyses were used only to describe bivariate 

relationships and were not interpreted as substitutes for 

predictive model evaluation. 

The primary outcome was the continuous total score on 

the Propensity Towards Infidelity Scale. The predictors 

entered into the model were relationship dissatisfaction, 

sexual satisfaction, attachment anxiety, attachment 

avoidance, and impulsivity. A continuous prediction 

framework was chosen to preserve the full information 

contained in the infidelity-tendency score and to avoid 

imposing an arbitrary threshold distinguishing high and low 

propensity. The complete sample was randomly divided into 

an 80% development set and a 20% holdout test set using a 

fixed random seed of 42, yielding 410 participants for model 

development and 102 participants for final testing. All model 

selection and hyperparameter optimization procedures were 

conducted using the development set, while the holdout test 

set remained unused until final evaluation in order to 

minimize optimistic performance estimates. 
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CatBoost regression was implemented using root mean 

squared error as the optimization loss. Hyperparameters 

were tuned using five-fold cross-validation within the 

development sample. The final selected model used 600 

maximum boosting iterations, a learning rate of .05, tree 

depth of 6, L2 leaf regularization of 5, and an early-stopping 

criterion of 50 rounds. Because tree-based boosting does not 

require predictors to be standardized and can model 

nonlinear relationships without prior transformation, raw 

scale scores were entered after quality control. Model 

performance was quantified with root mean squared error, 

mean absolute error, and the coefficient of determination. 

For contextual evaluation, CatBoost performance was 

compared with ordinary multiple linear regression, random 

forest regression, and XGBoost using the same training and 

testing partitions. Five-fold cross-validation estimates from 

the development set and final estimates from the untouched 

test set were both reported. 

Interpretation of the final CatBoost model was performed 

using two complementary procedures. First, CatBoost 

PredictionValuesChange feature importance was calculated 

to estimate the relative contribution of each predictor to 

changes in model predictions, with values normalized to sum 

to 100%. Second, SHapley Additive exPlanations were 

calculated to quantify the direction and magnitude with 

which predictor values moved individual predictions above 

or below the model's expected value. Mean absolute SHAP 

values were used as an additional global importance 

measure. An ablation analysis was then performed in which 

the final CatBoost model was refitted after removing one 

predictor at a time. Changes in holdout R² and RMSE were 

examined to determine how much predictive information 

was lost when each variable was unavailable. This procedure 

provided an additional assessment of unique predictive 

usefulness beyond conventional feature-importance 

rankings. 

3. Findings and Results 

The final sample consisted of 512 married adults residing 

in Qatar. Participants ranged from 20 to 59 years of age, with 

a mean age of 34.82 years (SD = 8.17). Of the participants, 

286 were women (55.9%) and 226 were men (44.1%). 

Regarding age distribution, 154 participants (30.1%) were 

20–29 years old, 201 (39.3%) were 30–39 years old, 112 

(21.9%) were 40–49 years old, and 45 (8.8%) were 50–59 

years old. A total of 301 participants (58.8%) were Qatari 

nationals and 211 (41.2%) were non-Qatari Arab residents. 

Regarding educational attainment, 96 participants (18.8%) 

had completed secondary school or a diploma, 281 (54.9%) 

held a bachelor's degree, and 135 (26.4%) held a 

postgraduate qualification. Marriage duration averaged 8.41 

years (SD = 6.34); 173 participants (33.8%) had been 

married for fewer than five years, 154 (30.1%) for five to ten 

years, and 185 (36.1%) for more than ten years. A total of 

373 respondents (72.9%) reported having at least one child, 

whereas 139 (27.1%) reported having no children. 

Table 1 

Descriptive Statistics, Reliability, and Correlations Among the Study Variables 

Variable M SD α 1 2 3 4 5 6 

1. Infidelity tendency 25.84 9.11 .92 — 

     

2. Relationship dissatisfaction 31.28 17.46 .95 .58** — 

    

3. Sexual satisfaction 72.36 13.88 .94 -.46** -.62** — 

   

4. Attachment anxiety 3.68 1.15 .91 .38** .36** -.29** — 

  

5. Attachment avoidance 3.42 1.09 .90 .43** .42** -.40** .32** — 

 

6. Impulsivity 62.71 10.64 .84 .49** .21** -.16** .24** .19** — 

 

As shown in Table 1, all scales demonstrated satisfactory 

to excellent internal consistency, with alpha coefficients 

ranging from .84 for impulsivity to .95 for relationship 

dissatisfaction. Infidelity tendency showed the strongest 

positive bivariate association with relationship 

dissatisfaction (r = .58, p < .01), indicating that participants 

reporting greater dissatisfaction with their marriages 

generally reported a greater tendency toward infidelity. 

Impulsivity was also moderately and positively associated 

with infidelity tendency (r = .49, p < .01). Sexual satisfaction 

was negatively related to infidelity tendency (r = -.46, p < 

.01), indicating that greater satisfaction with sexual 

experiences was associated with lower propensity toward 

extradyadic involvement. Attachment avoidance (r = .43, p 

< .01) and attachment anxiety (r = .38, p < .01) were both 

positively related to infidelity tendency. Relationship 
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dissatisfaction was strongly negatively associated with 

sexual satisfaction (r = -.62, p < .01), whereas attachment 

avoidance was moderately associated with greater 

relationship dissatisfaction and lower sexual satisfaction. 

Although statistically significant correlations were observed 

among the predictors, none approached a magnitude 

suggesting that the constructs were empirically redundant. 

These findings supported proceeding with multivariable 

machine-learning analysis. 

Table 2 

Predictive Performance of Regression Models for Infidelity Tendency 

Model Cross-Validation RMSE Cross-Validation MAE Cross-Validation R² Test RMSE Test MAE Test R² 

Multiple linear regression 6.21 4.95 .53 6.34 5.02 .51 

Random forest 5.78 4.55 .60 5.92 4.61 .57 

XGBoost 5.61 4.40 .62 5.73 4.45 .60 

CatBoost 5.34 4.15 .66 5.42 4.19 .64 

 

Table 2 presents the predictive performance of the 

candidate models. CatBoost produced the strongest 

performance across all three evaluation indices. During five-

fold cross-validation on the development data, the model 

achieved an RMSE of 5.34, an MAE of 4.15, and R² of .66. 

Performance remained comparatively stable when the 

optimized model was evaluated on the previously untouched 

test sample, where RMSE was 5.42, MAE was 4.19, and R² 

was .64. Thus, approximately 64% of the variance in 

infidelity-tendency scores in the independent test sample 

was accounted for by the combined information contained in 

relationship dissatisfaction, sexual satisfaction, attachment 

anxiety, attachment avoidance, and impulsivity. The 

relatively small difference between cross-validation and 

test-set performance indicated limited evidence of 

substantial overfitting. CatBoost also outperformed the 

multiple linear regression model, which explained 51% of 

test-set variance, as well as random forest and XGBoost, 

which explained 57% and 60%, respectively. The 

improvement relative to linear regression suggested that 

allowing nonlinearities and conditional interactions among 

the psychological predictors provided additional predictive 

information beyond a purely additive linear specification. 

Table 3 

Global Feature Importance and SHAP Importance in the Final CatBoost Model 

Predictor CatBoost Importance (%) Mean Absolute SHAP Value Predominant Direction 

Relationship dissatisfaction 31.8 3.11 Positive 

Impulsivity 24.6 2.44 Positive 

Sexual satisfaction 18.9 1.93 Negative 

Attachment avoidance 14.2 1.46 Positive 

Attachment anxiety 10.5 1.09 Positive 

 

Table 3 indicates that relationship dissatisfaction was the 

most influential predictor in the final CatBoost model, 

accounting for 31.8% of normalized model importance and 

producing the largest mean absolute SHAP value of 3.11. 

Higher dissatisfaction predominantly shifted model 

predictions toward greater infidelity tendency. Impulsivity 

was the second most influential predictor, accounting for 

24.6% of feature importance, with greater impulsivity 

consistently contributing to higher predicted infidelity 

propensity. Sexual satisfaction contributed 18.9% of global 

importance and displayed an inverse predictive direction, 

such that higher sexual satisfaction generally reduced 

predicted infidelity tendency, whereas lower sexual 

satisfaction increased it. Attachment avoidance contributed 

14.2% and predominantly raised predicted infidelity 

tendency at higher values. Attachment anxiety had the 

smallest global contribution among the five predictors but 

nevertheless accounted for 10.5% of importance and 

generally increased predictions as anxiety became more 

pronounced. The convergence between the CatBoost 

feature-importance ranking and mean absolute SHAP values 

supported the stability of the overall ordering of predictors. 
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Table 4 

CatBoost Ablation Analysis for the Prediction of Infidelity Tendency 

Model Specification Test RMSE Test MAE Test R² Change in R² From Full Model 

Full model 5.42 4.19 .64 — 

Without relationship dissatisfaction 6.10 4.78 .54 -.10 

Without impulsivity 5.91 4.57 .57 -.07 

Without sexual satisfaction 5.76 4.46 .59 -.05 

Without attachment avoidance 5.61 4.33 .61 -.03 

Without attachment anxiety 5.52 4.27 .62 -.02 

 

The ablation results presented in Table 4 confirmed the 

feature-importance findings. Removing relationship 

dissatisfaction produced the largest deterioration in 

predictive accuracy: test-set R² declined from .64 to .54 and 

RMSE increased from 5.42 to 6.10. Removing impulsivity 

reduced R² by .07, while removal of sexual satisfaction 

reduced it by .05. Excluding attachment avoidance and 

attachment anxiety produced smaller but still meaningful 

decreases of .03 and .02 in R², respectively. Importantly, no 

single predictor reproduced the performance of the complete 

model, indicating that the final prediction depended on 

complementary information from relational quality, 

sexuality, attachment insecurity, and behavioral self-

regulation. The results therefore suggested that relationship 

dissatisfaction was the most information-rich individual 

predictor while the strongest predictive performance was 

achieved only when all five constructs were modeled jointly. 

Figure 1 

SHAP Summary Plot Showing the Direction and Magnitude of Predictor Contributions to CatBoost Predictions of Infidelity Tendency 

 

The SHAP pattern indicated that high relationship 

dissatisfaction generated the largest positive shifts in 

predicted infidelity tendency, particularly at the upper end of 

the dissatisfaction distribution. High impulsivity also 

consistently increased model predictions, with the 

magnitude of its contribution becoming more pronounced at 

elevated scores. Sexual satisfaction demonstrated the 

opposite pattern: high values generally shifted predictions 
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downward, whereas low sexual satisfaction increased 

predicted propensity toward infidelity. Higher attachment 

avoidance contributed positively to predicted infidelity 

tendency across much of its distribution, while attachment 

anxiety showed a smaller and more variable positive effect. 

The dispersion of SHAP values within similar predictor 

levels suggested that predictor effects were not entirely 

additive and that the contribution of a given variable partly 

depended on the values of other characteristics. This pattern 

was consistent with the superior performance of CatBoost 

compared with the conventional linear model. 

4. Discussion  

 

The present study used CatBoost to predict infidelity 

tendency from relationship dissatisfaction, sexual 

satisfaction, attachment anxiety, attachment avoidance, and 

impulsivity among married adults in Qatar. The principal 

finding was that the combined predictor set demonstrated 

substantial predictive utility, with the final CatBoost model 

explaining 64% of variance in infidelity-tendency scores in 

the independent holdout sample. CatBoost also produced 

lower prediction errors and higher R² than multiple linear 

regression, random forest, and XGBoost. Feature-

importance and SHAP analyses identified relationship 

dissatisfaction as the strongest predictor, followed by 

impulsivity, sexual satisfaction, attachment avoidance, and 

attachment anxiety. The ablation analysis supported the 

same ordering because model performance deteriorated 

most strongly when relationship dissatisfaction was 

removed, followed by impulsivity and sexual satisfaction. 

Taken together, these findings suggest that vulnerability to 

infidelity is neither exclusively a product of relationship 

dysfunction nor solely a manifestation of individual 

personality or self-regulation. Instead, the strongest 

prediction emerged from the simultaneous consideration of 

relational dissatisfaction, sexual experience, attachment 

insecurity, and behavioral disinhibition. 

Relationship dissatisfaction emerged as the most 

influential predictor of infidelity tendency. Participants who 

evaluated their relationships more negatively tended to 

receive substantially higher predicted infidelity scores, and 

eliminating dissatisfaction from the CatBoost model 

produced the largest reduction in test-set performance. This 

result is consistent with previous evidence linking marital 

dissatisfaction with greater propensity toward marital 

infidelity. Lișman and Holman found that dissatisfaction 

forms an important relational component of infidelity 

propensity and may operate alongside personality and moral 

disengagement (Lișman & Holman, 2023). Similarly, 

marital conflict and poorer marital quality have been 

associated with more favorable attitudes toward marital 

infidelity (Pourmolaie et al., 2023). Research examining 

satisfaction and dissatisfaction as multidimensional 

experiences also shows that negative relationship 

evaluations reflect difficulties across communication, 

affection, expectations, and companionship rather than a 

single isolated complaint (Malm et al., 2022). The present 

findings extend these observations by demonstrating that 

dissatisfaction retained the largest predictive contribution 

when sexual satisfaction, both attachment dimensions, and 

impulsivity were simultaneously available to a nonlinear 

machine-learning model. 

Several mechanisms may explain the importance of 

relationship dissatisfaction. Persistent dissatisfaction can 

weaken emotional investment in the primary relationship, 

reduce perceived rewards of exclusivity, increase attention 

to attractive alternatives, and make extradyadic involvement 

easier to justify psychologically. From an interdependence 

perspective, individuals continuously evaluate relationship 

rewards, costs, expectations, and alternatives; when 

perceived outcomes fall below expectations, commitment 

may become increasingly vulnerable. This interpretation is 

compatible with game-theoretic conceptualizations in which 

the decision to maintain fidelity or engage in infidelity is 

influenced by perceived relational benefits, costs, 

opportunities, partner behavior, and expected consequences 

(Gonen et al., 2025). It is also consistent with network 

evidence showing that relationship satisfaction, negative 

interactions, involvement, jealousy, and infidelity occupy 

interconnected positions within a wider relational system 

(Ventura‐León, Reyes, et al., 2025). The predictive 

relevance of dissatisfaction therefore appears to reflect not 

merely negative mood but a broader reorganization of how 

the individual appraises the current relationship relative to 

possible alternatives. 

The finding also corresponds with research linking 

infidelity to marital instability. Genç and Büyükada reported 

that infidelity tendency can contribute to pathways 

connecting problematic relationship symptoms with marital 

instability (Genç & Büyükada, 2026). Among couples 

already affected by infidelity, intimacy and satisfaction have 

likewise been connected to divorce-related outcomes 

(Darbandi et al., 2024). These observations support the 

possibility of reciprocal reinforcement: dissatisfaction may 
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heighten infidelity vulnerability, while infidelity-related 

thoughts or behavior may further undermine trust and 

satisfaction. Because the present study was cross-sectional, 

the prediction direction should not be interpreted as 

definitive causal sequencing. Nevertheless, the strong out-

of-sample contribution of dissatisfaction indicates that 

clinicians assessing infidelity vulnerability should consider 

global relationship functioning rather than restricting 

assessment to sexual behavior or opportunity. 

Impulsivity was the second strongest predictor and 

contributed substantially beyond relationship dissatisfaction. 

Higher impulsivity was associated with higher infidelity 

tendency in the bivariate analysis, generated positive SHAP 

contributions, and reduced test R² by .07 when removed. 

This pattern is theoretically plausible because infidelity 

commonly involves conflicts between immediate and 

delayed outcomes. An extradyadic encounter can provide 

immediate rewards such as excitement, sexual gratification, 

emotional validation, novelty, or relief from relationship 

distress, whereas many of its costs—including loss of trust, 

family disruption, shame, conflict, or separation—are 

delayed and uncertain at the moment of decision. Individuals 

characterized by greater behavioral disinhibition, weaker 

planning, or stronger immediate-reward orientation may 

therefore be less likely to inhibit responses to extradyadic 

opportunities even when they recognize potential long-term 

consequences. 

The relevance of impulsive and reward-sensitive 

characteristics is compatible with findings concerning 

sensation seeking and psychological tendencies associated 

with marital infidelity (Karimi et al., 2023). It is also 

consistent with recent evidence showing that predictors of 

infidelity desire are not necessarily identical to predictors of 

actual conduct (Rodas et al., 2026). An individual may 

experience attraction to someone outside the marriage 

without acting upon it; behavioral self-regulation becomes 

especially important in determining whether desire is 

converted into action or stronger behavioral intention. This 

distinction may explain why impulsivity remained strongly 

informative even after dissatisfaction and sexual satisfaction 

were incorporated into the model. Dissatisfaction can create 

motivation to seek alternatives, whereas impulsivity may 

influence whether the individual responds behaviorally 

when an opportunity becomes available. 

Clinical research provides additional indirect support for 

this interpretation. Emotion-focused couples therapy has 

been investigated in relation to impulsivity as well as sexual 

functioning and marital intimacy among women affected by 

marital infidelity (Nezamalmolki et al., 2023), while 

integrative couple therapy has likewise been associated with 

these domains (Nezamalmolki et al., 2024). Although 

intervention studies among individuals affected by infidelity 

cannot establish impulsivity as an antecedent of affairs, they 

demonstrate that self-regulatory characteristics form a 

clinically meaningful component of the psychological 

profile surrounding infidelity. The current findings suggest 

that incorporating impulse control, delayed-consequence 

evaluation, and behavioral self-regulation into prevention-

oriented interventions may be useful, especially when 

elevated impulsivity co-occurs with substantial relationship 

dissatisfaction. 

Sexual satisfaction ranked third in global predictive 

importance and operated primarily as a protective predictor. 

Higher sexual satisfaction shifted CatBoost predictions 

toward lower infidelity tendency, whereas low sexual 

satisfaction increased predicted scores. This finding is 

directly aligned with evidence linking sexual satisfaction to 

intentions toward infidelity (Muhlisa et al., 2023) and with 

literature identifying sexual satisfaction as an important 

correlate of cheating among married individuals (Robatmili, 

2024). Structural equation research has similarly positioned 

sexual satisfaction within pathways linking attachment and 

personality characteristics to infidelity tendency 

(Salehzadeh et al., 2024). Taken together, these findings 

support the view that sexuality constitutes a distinct 

component of relationship functioning rather than simply 

reflecting global relationship satisfaction. 

Low sexual satisfaction may increase infidelity 

vulnerability through several mechanisms. Persistent 

discrepancies regarding frequency, desire, novelty, 

responsiveness, affection, or sexual communication may 

produce frustration and increase the perceived desirability of 

an alternative sexual partner. However, the current machine-

learning findings suggest that sexual dissatisfaction should 

not be treated as sufficient on its own. Its feature importance 

was lower than that of global relationship dissatisfaction and 

impulsivity, and the full model substantially outperformed 

interpretations relying on any single factor. Moreover, 

sexuality is intertwined with attachment, emotional 

intimacy, and relationship evaluation. Research connecting 

attachment styles and hypersexuality with both couple and 

sexual satisfaction illustrates these intersections (Mejía-Cruz 

et al., 2024). Population-level research on sexual infidelity 

similarly demonstrates that sexual behavior occurs within 

broader marital and sociocultural circumstances (Luo & Yu, 

2022). Thus, low sexual satisfaction may create 
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vulnerability, but whether this vulnerability translates into 

greater infidelity tendency appears likely to depend on 

additional psychological and relational characteristics. 

Contemporary digital environments may strengthen this 

conditional process by increasing access to alternative 

partners. Mobile dating applications create opportunities for 

sexual and romantic interaction and are used by individuals 

with heterogeneous sexual profiles and motivations 

(Mateizer & Avram, 2022). Social networking platforms 

also permit behaviors that can fall within or near 

relationship-specific definitions of infidelity (Șerban et al., 

2022). Internet-related behavioral difficulties have been 

associated with marital infidelity tendency as well (Baboo & 

Mohammadi, 2021). Consequently, a person experiencing 

low sexual satisfaction may now encounter substantially 

more accessible pathways toward extradyadic interaction 

than in earlier social environments. Nevertheless, 

opportunity remains distinct from motivation and behavioral 

regulation, again emphasizing the relevance of the 

multivariable model. 

Both attachment dimensions contributed independently 

to prediction, although attachment avoidance was more 

influential than attachment anxiety. Higher avoidance 

generally increased predicted infidelity tendency, and 

removing avoidance produced a greater decline in test-set R² 

than removing anxiety. This pattern is compatible with 

attachment theory because avoidantly attached individuals 

tend to experience discomfort with emotional dependence 

and closeness and may use interpersonal distancing as a 

strategy for maintaining autonomy. Under conditions of 

dissatisfaction, such individuals may be comparatively less 

motivated to restore intimacy within the primary relationship 

and more willing to psychologically separate sexual or 

emotional involvement from commitment. Research linking 

attachment to intimate touch and marital satisfaction 

demonstrates that attachment orientation shapes how 

closeness and physical intimacy are experienced within 

long-term partnerships (Wagner et al., 2020). Structural 

evidence also supports the importance of attachment within 

models of infidelity tendency (Salehzadeh et al., 2024). 

Attachment anxiety also predicted elevated infidelity 

tendency, although its contribution was smaller and showed 

greater heterogeneity in SHAP values. This finding may 

reflect competing processes. Attachment-anxious 

individuals strongly desire closeness and reassurance and 

may therefore be highly motivated to preserve relationships; 

at the same time, perceived rejection or insufficient 

responsiveness can produce intense validation seeking, 

jealousy, negative affect, and vulnerability to external 

reassurance. The positive association observed here suggests 

that under some combinations of dissatisfaction, low sexual 

satisfaction, and impulsivity, external attention may serve as 

a source of reassurance or emotional validation. Previous 

research emphasizes that emotional states are important 

components of infidelity (Shrestha et al., 2023), while 

evidence from adolescent populations connects negative 

affect and hostility with infidelity-related behavior (Beltrán-

Morillas et al., 2023). Research on the behavioral and 

motivational dynamics of dating infidelity likewise suggests 

considerable heterogeneity in why individuals become 

involved outside their primary relationships (Hartnett et al., 

2023). Such heterogeneity may explain why attachment 

anxiety had a less uniform contribution than dissatisfaction 

or impulsivity. 

The finding that the full CatBoost model outperformed 

multiple linear regression is also theoretically informative. 

Linear regression still demonstrated substantial predictive 

ability, accounting for approximately half of the test-set 

variance, which indicates that important portions of the 

relationships among the constructs were approximately 

additive. However, CatBoost increased explained variance 

to .64, suggesting that nonlinear patterns and interactions 

contained additional information. This is compatible with 

the broader infidelity literature, which increasingly portrays 

unfaithfulness as heterogeneous rather than as the product of 

a single universal pathway. Latent class analysis has 

identified distinct patterns of infidelity behavior among 

young adults (Ventura‐León, Tocto‐Muñoz, et al., 2025), 

and multidimensional research demonstrates that 

relationship, personality, emotional, and contextual 

characteristics may combine differently across individuals 

(Weiser et al., 2022). The present analysis suggests that 

predictive methods capable of representing such conditional 

patterns may complement traditional explanatory statistical 

approaches. 

The superiority of a configuration-based approach is also 

consistent with findings concerning personality. Light and 

dark personality traits have been found to predict infidelity 

to different degrees (Sevi et al., 2020), while emotional 

intelligence and narcissistic characteristics have been 

associated with marital infidelity (Ogwuche et al., 2024). 

Recent work differentiating infidelity conduct from desire 

further demonstrates that broad traits do not affect every 

infidelity-related outcome in the same way (Rodas et al., 

2026). Biological perspectives similarly emphasize 

predisposition rather than deterministic causation, 
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recognizing that genetic and neurobiological tendencies 

interact with environmental opportunities and relationship 

conditions (Zambrano, 2026). Therefore, the predictive 

contribution of impulsivity in the present study should not 

be interpreted as implying that impulsive individuals 

inevitably become unfaithful. Instead, impulsivity appears to 

contribute information whose significance can vary 

according to the relational context represented by 

dissatisfaction, sexuality, and attachment. 

The findings may also be understood within a dyadic 

framework. Even though the present model used individual-

level data, relationship dissatisfaction, sexual satisfaction, 

and attachment processes inherently involve interactions 

between partners. Updated dyadic models of maladaptive 

intimate behavior emphasize reciprocal influences in which 

one partner's emotional and behavioral patterns alter the 

other partner's responses over time (Mazinani & O’Connor, 

2026). Consequently, an individual's high predicted 

infidelity tendency cannot be reduced to a defect located 

entirely within that person. The prediction reflects the 

individual's reported relationship experience combined with 

their attachment characteristics and behavioral regulation. 

This distinction is particularly important clinically because 

prediction should not be used to assign blame or presume 

future infidelity. Instead, a risk-oriented model can identify 

domains that may warrant assessment and intervention. 

The results also have implications for preventive couple 

interventions. Acceptance and commitment-based 

approaches have demonstrated relevance to attitudes toward 

marital infidelity and emotional regulation (Yousefpouri et 

al., 2024), while cognitive-behavioral and spiritually 

integrated approaches have been discussed within the 

treatment literature on extramarital infidelity (Yousefi et al., 

2023). The present feature rankings suggest that intervention 

may be strengthened by moving beyond generic messages 

about fidelity. For couples characterized primarily by 

relationship dissatisfaction, treatment may need to prioritize 

communication, unresolved conflict, emotional 

responsiveness, and relationship rewards. When sexual 

dissatisfaction is prominent, structured sexual 

communication and attention to mutually satisfactory 

intimacy may be important. When impulsivity is elevated, 

interventions can incorporate response delay, identification 

of high-risk situations, consequence evaluation, and self-

regulation skills. For individuals displaying attachment 

insecurity, treatment may focus on fears of abandonment, 

avoidance of vulnerability, reassurance cycles, and 

development of secure relational communication. 

The cultural context of Qatar should also be considered 

when interpreting the findings. Infidelity is strongly shaped 

by social norms, privacy expectations, marital expectations, 

family structures, religious values, and perceived 

consequences. Consequently, self-reported propensity 

toward infidelity may reflect both private psychological 

inclination and willingness to disclose socially sensitive 

attitudes. Cross-national differences in the prevalence, 

meaning, and expression of infidelity make it inappropriate 

to assume that models developed in Western populations 

transfer unchanged to Gulf societies. The present analysis 

nevertheless demonstrated that theoretically established 

predictors retained substantial predictive information in this 

context. Future cross-cultural research could determine 

whether the ordering or nonlinear effects of these features 

differ across countries and whether additional culturally 

relevant variables improve model performance. 

5. Conclusion 

The present study demonstrated the potential utility of 

CatBoost for predicting infidelity tendency from a concise 

set of theoretically meaningful relational and individual 

characteristics. Relationship dissatisfaction was the 

strongest predictor, followed by impulsivity, sexual 

satisfaction, attachment avoidance, and attachment anxiety, 

while the complete model provided substantially better 

prediction than any interpretation based on a single variable. 

CatBoost achieved the strongest out-of-sample performance 

among the evaluated models and explained approximately 

64% of variance in infidelity tendency, suggesting that 

nonlinear and conditional associations contribute 

meaningfully to prediction. The findings support a 

multidimensional conceptualization in which infidelity 

vulnerability reflects the combined influence of relationship 

evaluation, sexual fulfillment, attachment insecurity, and 

behavioral self-regulation rather than a single causal factor. 

Interpretable machine-learning approaches such as CatBoost 

combined with SHAP may therefore provide a useful 

complement to conventional explanatory analyses in 

relationship psychology. 

6. Limitations & Suggestions 

Several limitations should be considered. First, the cross-

sectional design does not establish temporal or causal 

relationships among the predictors and infidelity tendency; 

elevated dissatisfaction may precede increased infidelity 

propensity, but infidelity-related thoughts or previous 
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experiences may also contribute to dissatisfaction. Second, 

all constructs were measured through self-report, making the 

results vulnerable to recall error, social-desirability effects, 

and deliberate underreporting, particularly because infidelity 

and sexuality are sensitive topics in the sociocultural context 

under study. Third, the outcome represented propensity 

toward infidelity rather than verified future infidelity 

behavior; therefore, predictive accuracy for questionnaire 

scores should not be interpreted as equivalent to prediction 

of actual extradyadic behavior. Fourth, although the sample 

was sufficiently large for the specified model, convenience 

and online recruitment may limit representativeness. Fifth, 

only five psychological predictors were modeled, whereas 

opportunity, religiosity, commitment, moral beliefs, partner 

behavior, personality, relationship duration, digital behavior, 

and previous infidelity may contribute additional predictive 

information. Finally, evaluation was based on an internal 

holdout sample rather than an independent external cohort, 

and transportability to other populations remains to be 

established. 

Future research should employ prospective longitudinal 

designs in which relationship and individual characteristics 

are measured before subsequent infidelity-related outcomes, 

allowing examination of temporal prediction and changes in 

risk over time. Larger multicenter samples from Qatar and 

other Gulf and Arab populations would permit external 

validation and investigation of cultural heterogeneity in 

model performance. Future models could include 

relationship commitment, moral disengagement, religiosity, 

perceived alternatives, previous infidelity, partner infidelity, 

digital dating behavior, conflict, loneliness, sensation 

seeking, emotional regulation, personality traits, and 

opportunity variables. Dyadic studies collecting data from 

both partners would be especially valuable for determining 

whether partner characteristics and discrepancy scores 

improve prediction. Comparative evaluation of CatBoost, 

XGBoost, random forests, elastic net models, neural 

networks, and interpretable generalized additive models 

could establish whether improved complexity produces 

clinically meaningful gains in prediction. Researchers 

should also examine SHAP interaction values, partial 

dependence patterns, calibration, temporal stability, fairness 

across gender and demographic subgroups, and external 

validation before considering applied risk-screening uses. 

The findings suggest that assessment of infidelity 

vulnerability in couple counseling should avoid relying on a 

single indicator and instead consider global relationship 

dissatisfaction, sexual satisfaction, attachment insecurity, 

and behavioral self-regulation together. Practitioners may 

benefit from identifying each couple's dominant risk 

configuration rather than assuming that all individuals 

vulnerable to infidelity require the same intervention. 

Interventions for pronounced relationship dissatisfaction can 

prioritize communication, emotional responsiveness, 

conflict resolution, and restoration of positive relationship 

experiences; sexual dissatisfaction may require sensitive 

assessment of sexual communication, expectations, desire 

discrepancies, and mutually satisfactory intimacy; 

attachment insecurity may warrant work on emotional 

safety, dependency concerns, abandonment fears, and 

avoidance of vulnerability; and elevated impulsivity may 

call for strategies addressing response inhibition, awareness 

of high-risk situations, delayed decision-making, and 

anticipation of long-term consequences. Machine-learning 

estimates, if eventually validated for clinical use, should 

function only as decision-support information and should 

never be treated as proof that an individual has been or will 

become unfaithful. 
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