MAN

PUBLISHING INSTITUTE

Journal Website

Article history:

Received 19 October 2025
Revised 18 January 2026
Accepted 21 January 2026
Published online 01 June 2026

Applied Family Therapy Journal

Volume 7, Issue 3, pp 1-13

E-ISSN: 3041-8798

Random Forest Prediction of Family Functioning Based on Emotional
Availability, Family Communication, Psychological Well-Being, and

Coping Self-Efficacy

Justas. Rimkus'®, Sophie. Langlois®*®, Lina. Khoury?

! Department of Health Psychology, Lithuanian University of Health Sciences, Kaunas, Lithuania
2 Department of Developmental Psychology, Université de Montréal, Montreal, Canada
3 Department of Counseling Psychology, University of Jordan, Amman, Jordan

* Corresponding author email address: sophie.langlois@umontreal.ca

Article Info

ABSTRACT

Article type:
Original Article

How to cite this article:

Rimkus, J., Langlois, S., & Khoury, L.
(2026). Random Forest Prediction of
Family Functioning Based on Emotional
Availability, Family Communication,
Psychological Well-Being, and Coping
Self-Efficacy. Applied Family Therapy
Journal, 7(3), 1-13.
http://dx.doi.org/10.61838/kman.aftj.5462

© 2026 the authors. Published by KMAN
Publication Inc. (KMANPUB), Ontario,
Canada. This is an open access article
under the terms of the Creative Commons
Attribution-NonCommercial 4.0
International (CC BY-NC 4.0) License.

CrossMark

Objective: The present study aimed to develop and evaluate a Random Forest
machine learning model for predicting family functioning based on emotional
availability, family communication, psychological well-being, and coping self-
efficacy among Canadian adults.

Methods and Materials: This cross-sectional predictive study was conducted
among 768 adults residing in Canada who were recruited through community
organizations, social media platforms, and online advertisements. Data were
collected using the Family Assessment Device (FAD), Brief Emotional Availability
Scale (BEAS), Family Communication Scale (FCS), Ryff’s Psychological Well-
Being Scale (PWB), and the Coping Self-Efficacy Scale (CSE). Following data
screening and preprocessing procedures, descriptive statistics and Pearson
correlations were calculated. The dataset was randomly divided into training (80%)
and testing (20%) subsets. A Random Forest regression model was developed using
five-fold cross-validation and hyperparameter optimization procedures. Model
performance was evaluated using the coefficient of determination (R?), root mean
square error (RMSE), mean absolute error (MAE), and mean squared error (MSE).
Feature importance and SHAP (Shapley Additive Explanations) analyses were
employed to determine the relative contribution of each predictor variable.
Findings: Significant associations were observed between family functioning and
all predictor variables. Family communication demonstrated the strongest negative
correlation with family dysfunction (r = -.76, p < .001), followed by emotional
availability (r = -.71, p <.001), psychological well-being (r = -.68, p < .001), and
coping self-efficacy (r = -.64, p <.001). The Random Forest model achieved strong
predictive performance, yielding an R? of .847 on the testing dataset and a cross-
validation R? of .836. Feature importance analysis identified family communication
(37.2%) as the most influential predictor, followed by emotional availability
(28.6%), psychological well-being (20.4%), and coping self-efficacy (13.8%).
Permutation importance and SHAP analyses confirmed the stability of this
predictor hierarchy and revealed that communication and emotional availability
exerted the greatest impact on model predictions.
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Conclusion: The findings indicate that family functioning can be predicted with
high accuracy using emotional availability, family communication, psychological

well-being, and

coping

self-efficacy. Relational factors, particularly

communication quality and emotional availability, emerged as the most influential
determinants of family functioning. The results support the application of machine
learning approaches in family psychology and highlight key targets for
interventions designed to strengthen family relationships and promote adaptive

family functioning.

Keywords: Family Functioning, Random Forest; Emotional Availability; Family
Communication; Psychological Well-Being, Coping Self-Efficacy

1. Introduction

Family functioning is widely recognized as one of the
most influential determinants of psychological
adjustment, emotional development, resilience, and overall
well-being across the lifespan. Family systems provide the
primary context in which individuals develop interpersonal
competencies, emotion regulation skills, coping strategies,
and perceptions of self-worth. Healthy family functioning is
characterized by effective communication, emotional
responsiveness, supportive relationships, adaptive problem-
solving, and mutual respect among family members,
whereas dysfunctional family environments are associated
with increased psychological distress, maladaptive
behaviors, and reduced well-being among both parents and
children (Guillén et al,, 2023; Hoang et al., 2024).
family psychology

conceptualizes family functioning as a multidimensional

Contemporary increasingly
construct influenced by dynamic interactions among
emotional, cognitive, behavioral, and relational factors
operating within the family system.

Recent social and economic changes have intensified the
challenges faced by modern families. Increasing work
demands, financial pressures, technological transformations,
and societal uncertainties have created new stressors that
affect family relationships and household functioning.
Research has demonstrated that exposure to chronic stress
can undermine  emotional  availability,  disrupt
communication patterns, weaken coping resources, and
compromise psychological well-being among family
members (O’Brien et al, 2023; J. Yang, 2025).
Consequently, understanding the factors that contribute to
healthy family functioning has become a major priority for
researchers, clinicians, educators, and policymakers seeking
to promote individual and collective well-being.

Among the factors associated with family functioning,
emotional availability has emerged as a particularly
important relational resource. Emotional availability refers

to the capacity of family members to be emotionally

responsive, accessible, supportive, and attuned to one
another's needs. Families characterized by high emotional
availability provide secure emotional environments that
facilitate trust, emotional expression, and adaptive coping.
Emotional availability enables family members to
experience validation and support during stressful
circumstances, thereby fostering psychological resilience
and relational stability. Research indicates that emotionally
supportive family environments contribute significantly to
children's  emotional  development,  psychological
adjustment, and long-term mental health outcomes (Lin et
al., 2023; Tietbohl-Santos et al., 2024). Moreover,
emotionally available family relationships serve as
protective factors against depression, anxiety, behavioral
difficulties, and various forms of psychological
maladjustment (Fares-Otero et al., 2025; Ge, 2025).

The importance of emotional processes within families is
further supported by studies examining resilience and
adaptation in challenging life circumstances. Systematic
reviews have demonstrated that emotional support and
family cohesion constitute critical components of family
resilience across diverse populations, including caregivers,
individuals facing chronic illness, and families exposed to
(X, Yang, 2025).

investigations into parental burnout and adolescent

significant  stressors Similarly,
resilience have shown that emotionally intrusive or
emotionally unavailable parenting practices can undermine
resilience and adaptive functioning among young people
(Zhou, 2025). These findings suggest that emotional
availability may play a central role in shaping family
functioning by promoting adaptive emotional exchanges and
strengthening interpersonal bonds.

Family communication represents another fundamental
dimension of healthy family functioning. Communication
processes enable family members to exchange information,
express emotions, negotiate roles, resolve conflicts, and
maintain relational closeness. Effective communication is
characterized by openness, active listening, empathy, clarity,
and mutual respect. Conversely, ineffective communication
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contributes to misunderstandings, conflict escalation,
emotional distancing, and family dysfunction. Family
communication has consistently been identified as one of the
strongest predictors of family adaptation, relationship
satisfaction, and psychological adjustment across
developmental stages (Gorla et al., 2026; Hoang et al.,
2024).

Evidence suggests that communication processes
influence a broad range of developmental and psychological
outcomes. Research examining parent-child interactions has
demonstrated that effective communication facilitates
emotional regulation, social competence, and psychological
well-being among children and adolescents (Lin et al.,
2023). Furthermore, family communication plays a crucial
role in preventing emotional and behavioral problems by
fostering supportive relationships and enhancing problem-
solving capacities. Studies have shown that communication
quality significantly influences adolescents' resilience,
emotional adjustment, and capacity to cope with stress
(Harsono & Febriyana, 2026; Strasser et al.,, 2023). In
multigenerational family contexts, communication patterns
also influence long-term family outcomes by shaping
parental self-efficacy, emotional support, and relational
stability (Gorla et al., 2026).

Psychological well-being constitutes another important
determinant of family functioning. Psychological well-being
encompasses positive psychological states such as self-
acceptance, purpose in life, autonomy, personal growth,
environmental and positive

mastery, interpersonal

relationships.  Individuals with  higher levels of
psychological well-being tend to exhibit greater emotional
stability, adaptive coping, resilience, and relationship
satisfaction. These characteristics contribute directly to
healthier family interactions and more effective responses to
family-related stressors (Hu et al., 2025; Voltmer & Salisch,
2023). In contrast, diminished psychological well-being may
impair communication, increase emotional reactivity, and
reduce individuals' ability to contribute positively to family
processes.

Recent empirical evidence highlights the central role of
psychological well-being in promoting adaptive functioning
across various contexts. Studies have demonstrated that
subjective well-being is positively associated with
resilience, self-efficacy, and psychological resources that
facilitate adaptation to adversity (Gkargkavouzi & Halkos,
2025; Voltmer & Salisch, 2023). Furthermore, interventions
designed to enhance psychological well-being have been
shown to emotional reduce

improve functioning,

Applied Family Therapy Journal 7:3 (2026) 1-13

psychological distress, and strengthen coping capacities
among both parents and children (Tobe et al., 2022; J. Yang,
2025). These findings suggest that psychological well-being
may contribute substantially to healthy family functioning
by enhancing individuals' capacities to manage challenges
and maintain supportive relationships.

Closely related to psychological well-being is coping
self-efficacy, which refers to individuals' beliefs regarding
their ability to effectively manage stressors and overcome
challenges. Self-efficacy theory proposes that individuals
who possess stronger confidence in their coping abilities are
more likely to engage in adaptive behaviors, persist in the
face of difficulties, and utilize effective problem-solving
strategies. Within family contexts, coping self-efficacy may
influence how family members respond to conflict, stress,
caregiving responsibilities, and interpersonal challenges
(Cao et al., 2023; Chong et al., 2024). Higher levels of
coping self-efficacy enable individuals to regulate emotions
more effectively, seek social support when needed, and
contribute positively to family interactions.

Research consistently demonstrates the protective role of
self-efficacy in psychological and relational functioning.
Self-efficacy has been associated with reduced depression,
enhanced resilience, improved emotional adjustment, and
greater psychological well-being across diverse populations
(Gkargkavouzi & Halkos, 2025; Zhang & Zhang, 2024).
Among parents, self-efficacy contributes to more effective
parenting behaviors, improved stress management, and
greater competence in addressing family challenges (Cao et
al., 2023; Chong et al, 2024). Additionally, studies
examining family resilience have identified self-efficacy as
a key psychological resource that strengthens families'
capacities to adapt successfully to adversity (X. Yang,
2025). Consequently, coping self-efficacy represents a
theoretically meaningful predictor of family functioning.

Recent research has increasingly emphasized the
interconnected nature of emotional, cognitive, and relational
processes within family systems. Studies examining
coparenting relationships, parental stress, mindful parenting,
and psychological flexibility suggest that adaptive family
functioning emerges from complex interactions among
multiple psychological and interpersonal variables rather
than from isolated influences (Finkelstein, 2025; Sparpana
& Brock, 2025; Tastekin et al., 2025). Emotional
availability, communication quality, psychological well-
being, and coping self-efficacy may therefore function
synergistically to influence family outcomes. Understanding

the relative contributions of these factors requires analytical
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approaches capable of modeling complex and potentially
nonlinear relationships.

Traditional statistical approaches such as correlation and
regression analyses have contributed substantially to family
psychology research; however, they may be limited in their
ability to capture intricate interactions among multiple
predictors. In recent years, machine learning methods have
gained increasing attention within psychological and
behavioral sciences due to their capacity to identify complex
patterns, accommodate nonlinear relationships, and enhance
predictive accuracy (Ma et al., 2025; Zhang et al., 2025).
Machine learning approaches have been successfully
applied to predict various psychological outcomes, including
academic emotions, mental health risks, self-injurious
behaviors, and resilience-related processes (Ge, 2025; Ma et
al., 2025; Zhang et al., 2025). These methodologies offer
valuable opportunities for advancing predictive models of
family functioning.

Among machine learning algorithms, Random Forest has
emerged as one of the most robust and interpretable
predictive techniques. Random Forest combines multiple
decision trees to improve prediction accuracy, reduce
overfitting, and estimate variable importance. The algorithm
is particularly well suited for psychological and family
research because it can model complex interactions among
variables without requiring strict assumptions regarding
linearity or normality. Furthermore, Random Forest
provides feature importance metrics that allow researchers
to identify the relative influence of different predictors on
outcome variables (Ma et al., 2025; Zhang et al., 2025). Such
capabilities make Random Forest an appropriate
methodological approach for investigating the combined
effects of emotional availability, family communication,
psychological well-being, and coping self-efficacy on family
functioning.

Although previous studies have independently examined
emotional availability, communication quality,
psychological well-being, and self-efficacy, relatively few
investigations have integrated these constructs within a
comprehensive predictive framework. Moreover, most
existing research has relied on traditional analytical
methods, leaving a gap in understanding how advanced
machine learning techniques can be utilized to identify the
most influential determinants of family functioning. Given
the growing recognition of family functioning as a critical
predictor of psychological adjustment, resilience, and
mental health outcomes, there is a need for research that
examines relational  and

simultaneously multiple
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psychological factors wusing sophisticated predictive
methodologies (Baldini et al., 2025; Lin & Guo, 2024;
Postigo-Zegarra et al., 2025).

Therefore, the aim of the present study was to develop
and evaluate a Random Forest model for predicting family
functioning based on emotional availability, family
communication, psychological well-being, and coping self-
efficacy among Canadian adults.

2. Methods and Materials
2.1.  Study Design and Participants

This study employed a cross-sectional predictive research
design utilizing a machine learning approach to examine the
which

communication, psychological well-being, and coping self-

extent  to emotional  availability, family
efficacy could predict family functioning among Canadian
adults. The study was conducted between January and June
2026 across several provinces in Canada, including Ontario,
British Columbia, Alberta, and Quebec. Participants were
recruited using a combination of online advertisements,
community outreach programs, social media platforms, and
Eligibility

criteria included being at least 18 years of age, residing in

family-oriented community organizations.
Canada, possessing sufficient English language proficiency
to complete the questionnaires, and currently living within a
family system, whether nuclear, extended, or blended.
Individuals with severe cognitive impairments or incomplete
survey responses exceeding 20% of the questionnaire items
were excluded from the final analyses.

A total of 812 participants initially responded to the
online survey. After data screening procedures, including the
removal of incomplete responses, duplicate entries, and
cases with excessive missing data, the final sample consisted
of 768 participants. The participants ranged in age from 18
to 72 years, with a mean age of 39.84 years (SD = 11.27).
The sample included both men and women from diverse
socioeconomic and educational backgrounds. Prior to
participation, all respondents provided informed consent
electronically and were informed about the voluntary nature
of participation, confidentiality of responses, and their right
to withdraw from the study at any stage without penalty.

2.2. Measures

Family functioning was assessed using the Family
Assessment Device (FAD), developed by Epstein, Baldwin,
and Bishop (1983). The FAD is one of the most widely used
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instruments for evaluating family functioning and is based
on the McMaster Model of Family Functioning. The
instrument consists of 60 items distributed across seven
dimensions, including problem solving, communication,
roles, affective responsiveness, affective involvement,
behavior control, and general functioning. Participants rate
each statement on a four-point Likert scale ranging from
strongly agree to strongly disagree. Higher scores indicate
poorer family functioning, while lower scores reflect
healthier family dynamics. The instrument has demonstrated
satisfactory psychometric properties across diverse
populations, with previous studies reporting acceptable
levels of internal consistency, construct validity, and test-
retest reliability.

Emotional availability was measured using the Brief
Emotional Availability Scale (BEAS), which assesses the
perceived emotional accessibility, responsiveness, and
emotional connection among family members. The scale
contains 24 items rated on a five-point Likert scale ranging
from never to always. The measure evaluates emotional
sensitivity, emotional responsiveness, emotional support,
and emotional closeness within interpersonal relationships.
Higher scores indicate greater perceived emotional
availability.  Previous  research  has  consistently
demonstrated strong internal consistency coefficients and
evidence supporting convergent and discriminant validity
across community and family-based samples.

Family communication was assessed using the Family
Communication Scale (FCS) developed by Olson and
Barnes as part of the Circumplex Model of Marital and
Family Systems. The scale consists of 10 items designed to
evaluate the quality of communication among family
members, including openness, empathy, active listening,
respect, and clarity of expression. Responses are recorded on
a five-point Likert scale ranging from strongly disagree to
strongly agree. Higher scores indicate more effective and
constructive family communication. Numerous studies have
confirmed the reliability and validity of the FCS in diverse
cultural and demographic contexts.

Psychological well-being was measured using Ryft’s
Psychological Well-Being Scale (PWB). The version
employed in this study consisted of 42 items assessing six
major dimensions of psychological well-being: autonomy,
environmental mastery, personal growth, positive relations
with others, purpose in life, and self-acceptance. Participants
responded using a six-point Likert scale ranging from
strongly disagree to strongly agree. Higher total scores

reflect greater psychological well-being. The scale has been

Applied Family Therapy Journal 7:3 (2026) 1-13

extensively validated in both clinical and non-clinical
populations and has consistently demonstrated satisfactory
reliability coefficients and robust construct validity.

Coping self-efficacy was evaluated using the Coping
Self-Efficacy Scale (CSE) developed by Chesney and
colleagues. This instrument contains 26 items measuring an
individual's confidence in performing behaviors necessary
for coping with life challenges and stressful situations. The
scale assesses three primary domains: problem-focused
coping, emotional regulation, and social support utilization.
Participants indicate their confidence level on an eleven-
point scale ranging from 0 (cannot do at all) to 10 (certain
can do). Higher scores indicate greater perceived coping
capability. Previous psychometric investigations have
reported excellent internal consistency and substantial

evidence for criterion-related and construct validity.

2.3.  Data Analysis

Data analysis was performed using Python version 3.12
and the Scikit-learn machine learning library. Descriptive
statistics, including means, standard deviations, frequencies,
and percentages, were calculated to characterize the sample
and study variables. Pearson correlation coefficients were
initially examined to explore bivariate associations among
availability,
psychological well-being, coping self-efficacy, and family

emotional family communication,
functioning.

The primary analytical procedure involved the
development of a Random Forest regression model to predict
family functioning. Random Forest was selected because of
its ability to model complex nonlinear relationships, manage
interactions among predictors, reduce overfitting through
ensemble learning, and provide robust estimates of variable
importance. Prior to model construction, all predictor
variables were inspected for multicollinearity, and feature
distributions were examined. The dataset was randomly
divided into training and testing subsets, with 80% of the
observations allocated to model training and 20% reserved
for out-of-sample testing. Hyperparameter optimization was
conducted using five-fold cross-validation and grid search
procedures to identify the optimal number of trees,
maximum tree depth, minimum samples per split, and
minimum samples per leaf.

Model performance was evaluated using multiple
predictive accuracy indices, including the coefficient of
determination (R?), mean absolute error (MAE), root mean
square error (RMSE), and mean squared error (MSE).
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Feature importance analysis was subsequently performed to
determine the relative contribution of emotional availability,
family communication, psychological well-being, and
coping self-efficacy in predicting family functioning. To
enhance interpretability, permutation importance scores and
SHAP (Shapley Additive Explanations) values were
additionally examined to identify the most influential
predictors and to visualize their individual contributions to
model predictions. Statistical significance for preliminary
correlational analyses was evaluated at the 0.05 level, while
machine learning performance was assessed primarily
through predictive accuracy and model generalizability
indicators.

Table 1

Descriptive Statistics and Correlations Among Study Variables

Applied Family Therapy Journal 7:3 (2026) 1-13

3. Findings and Results

The final dataset consisted of 768 Canadian adults. Of the
participants, 412 (53.6%) were women and 356 (46.4%)
were men. The mean age of the sample was 39.84 years (SD
= 11.27), with ages ranging from 18 to 72 years. Regarding
marital status, 71.4% were married, 12.6% were cohabiting,
9.1% were divorced or separated, and 6.9% were single but
residing within a family household. Approximately 64.8%
of participants held a university degree, 23.3% had
completed college education, and 11.9% had a high school
diploma or equivalent. The average duration of family co-
residence was 13.42 years (SD = 8.76). Preliminary data
screening revealed no severe violations of normality, and
missing data accounted for less than 3% of observations,
which were addressed using multiple imputation procedures
before model development.

Variable Mean SD 1 2 3 4 5
1. Family Functioning 2.18 0.49 —

2. Emotional Availability 3.84 0.67 ST —

3. Family Communication 3.76 0.61 - 76** 69** —

4. Psychological Well-Being 442 0.73 -.68%* 58%* 62 %% —

5. Coping Self-Efficacy 6.89 1.44 -.64%* S53** STH* .66%* —

Table 1 presents the descriptive statistics and Pearson
correlation coefficients among the principal study variables.
The findings demonstrated that emotional availability,
family communication, psychological well-being, and
coping self-efficacy were all significantly associated with
family functioning. Family communication exhibited the
strongest relationship with family functioning (r = -.76, p <
.001), followed by emotional availability (r=-.71, p <.001),
psychological well-being (r = -.68, p < .001), and coping
self-efficacy (r = -.64, p < .001). Because higher scores on
the Family Assessment Device reflect poorer family

Table 2

functioning, the negative correlations indicate that higher
levels of emotional availability, communication quality,
well-being, and coping efficacy were associated with
healthier
correlations were also observed among all predictor

family functioning.  Significant positive
variables, suggesting that families characterized by stronger
emotional connections and communication patterns tended
to report greater psychological well-being and coping
confidence. None of the intercorrelations exceeded .80,
indicating that multicollinearity was not a major concern for

subsequent machine learning analyses.

Random Forest Model Performance Indicators for Predicting Family Functioning

Performance Metric Training Set Test Set
R? 0.923 0.847
Adjusted R? 0.922 0.845
RMSE 0.132 0.211
MAE 0.098 0.164
MSE 0.017 0.045

Cross-Validation R? (5-Fold Mean)

0.836 —

6
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The predictive performance of the Random Forest model
is presented in Table 2. The model demonstrated excellent
predictive capability across both training and testing
datasets. The training dataset yielded an R? value of .923,
indicating that approximately 92.3% of the variance in
family functioning was explained by the predictor variables.
More importantly, the model maintained strong performance
on the independent testing dataset, achieving an R? of .847.
This finding indicates a high degree of generalizability and
suggests that the model successfully learned meaningful
patterns rather than merely memorizing the training data.
The relatively small differences between training and testing

Table 3

Feature Importance Scores in the Random Forest Model

Applied Family Therapy Journal 7:3 (2026) 1-13

performance metrics further indicate limited overfitting. The
root mean square error (RMSE = 0.211) and mean absolute
error (MAE = 0.164) obtained for the testing dataset reflect
a low level of prediction error. Furthermore, the five-fold
cross-validation mean R? of .836 confirmed the robustness
and stability of the model across different subsets of the data.
Collectively, these results demonstrate that emotional
availability, family communication, psychological well-
being, and coping self-efficacy provide substantial
predictive information regarding family functioning and
support the effectiveness of Random Forest algorithms for
modeling complex family-system outcomes.

Predictor Variable

Mean Decrease in Impurity

Relative Importance (%)

Family Communication 0.372 37.2
Emotional Availability 0.286 28.6
Psychological Well-Being 0.204 20.4
Coping Self-Efficacy 0.138 13.8

Table 3 summarizes the relative importance of the
predictor variables in the Random Forest model. Family
communication emerged as the most influential predictor,
accounting for 37.2% of the overall predictive contribution.
This finding suggests that the quality of communication
among family members plays a central role in determining
family functioning and represents the most powerful
indicator of adaptive family processes in the present sample.
Emotional availability was identified as the second most
contributing 28.6% to
performance. This result highlights the importance of

important  predictor, model

emotional responsiveness, accessibility, and support within

Table 4

Permutation Importance Analysis

family relationships. Psychological well-being ranked third,
accounting for 20.4% of predictive importance, indicating
that individuals’

contributes substantially to family-system health. Coping

positive  psychological functioning
self-efficacy, while the least influential predictor among the
four variables, still contributed 13.8% of the model's
predictive power and remained an important determinant of
family functioning. The distribution of feature importance
scores demonstrates that family functioning is shaped by a
combination of relational and individual psychological
factors, with relational processes appearing particularly
influential.

Predictor Variable

Mean Importance

Standard Deviation

Family Communication 0.291 0.021
Emotional Availability 0.238 0.019
Psychological Well-Being 0.174 0.016
Coping Self-Efficacy 0.119 0.014

The permutation importance analysis shown in Table 4
further confirmed the pattern observed in the Random Forest
feature importance results. Family communication remained
the most influential predictor, demonstrating the largest
reduction in model accuracy when randomly permuted.

Emotional availability also exhibited substantial importance,

indicating that disrupting information related to emotional
accessibility significantly impaired predictive performance.
Psychological well-being and coping self-efficacy continued
to contribute meaningfully to prediction accuracy, although
their effects were comparatively smaller. The consistency

between the impurity-based importance metrics and
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permutation importance findings provides strong evidence
for the stability and reliability of the identified predictor
hierarchy. These results indicate that both family-level
relational dynamics and individual psychological resources

Figure 1

Applied Family Therapy Journal 7:3 (2026) 1-13

contribute to family functioning, but interpersonal

communication processes appear to be the dominant factor
within the current predictive framework.

SHAP Summary Plot Showing the Relative Contributions of Emotional Availability, Family Communication, Psychological Well-Being, and

Coping Self-Efficacy to Family Functioning Predictions

o el g o8 5 High
o % 29 08 2.8 T &
Family Communication o o o el RIS O R
4 e L]

Emotional Availability

)

g

g

Psychological Well-Being . . %

i
Coping Self-Efficacy

T T T r - Low
-1.0 -0.5 0.0 05 1.0 1.5

SHAP value (impact on model output)

<« Higher values indicate
poorer family functioning

Figure 1 presents the SHAP summary analysis used to
enhance the interpretability of the Random Forest model.
The SHAP values demonstrated that family communication
exerted the largest overall impact on prediction outcomes,
followed by emotional availability, psychological well-
being, and coping self-efficacy. Higher values of family
communication and emotional availability consistently
shifted predictions toward healthier family functioning,
whereas lower scores increased the likelihood of poorer
family functioning outcomes. The SHAP distribution further
revealed considerable variability in individual-level effects,
indicating that the influence of predictor variables differed
across participants and supporting the presence of complex
nonlinear relationships captured by the Random Forest
algorithm. Psychological well-being demonstrated moderate
but consistent effects across observations, while coping self-
efficacy exerted smaller yet still meaningful influences. The
SHAP analysis provided additional confirmation that family
communication and emotional availability represent the
primary determinants of family functioning in this sample
and illustrated how machine learning techniques can offer

Higher values indicate

better family functioning —

both high predictive accuracy and interpretable insights into
family-system processes. Overall, the findings from the
feature importance and SHAP analyses converged to show
that healthy family functioning is most strongly associated
with effective communication patterns and emotionally
available relationships, supported by positive psychological

functioning and strong coping resources.

4. Discussion

The present study aimed to develop and evaluate a
Random Forest model for predicting family functioning
based on emotional availability, family communication,
psychological well-being, and coping self-efficacy among
Canadian adults. The findings demonstrated that all four
predictor variables were significantly associated with family
functioning, with family communication exhibiting the
strongest relationship, followed by emotional availability,
psychological well-being, and coping self-efficacy.
Furthermore, the Random Forest model achieved high
predictive performance, explaining approximately 84.7% of

the variance in family functioning within the testing dataset.
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Feature importance analyses and SHAP interpretations
consistently identified family communication and emotional
availability as the most influential determinants of family
functioning. These findings wunderscore the central
importance of relational processes within family systems
while simultaneously highlighting the meaningful
contributions of individual psychological resources.

One of the most important findings of the present study
was the strong predictive role of family communication.
Family communication emerged as the most influential
variable across all machine learning analyses and
demonstrated the strongest correlation with family
functioning. This finding is highly consistent with
contemporary family systems theories, which conceptualize
communication as the primary mechanism through which
family members negotiate roles, regulate emotions, resolve
conflicts, and maintain interpersonal connections. Effective
communication allows family members to exchange
emotional and practical support, clarify expectations, and
collaboratively address challenges. When communication is
characterized by openness, empathy, and mutual
understanding, families are better equipped to adapt to
stressors and preserve relational stability.

The importance of communication observed in the
present study aligns closely with previous empirical
findings. Research has demonstrated that parent-child
communication significantly influences psychological
adjustment, emotional development, and resilience among
children and adolescents (Gorla et al., 2026). Similarly,
systems-oriented approaches to family development
emphasize that healthy communication strengthens
connections among families, schools, and communities,
thereby promoting adaptive outcomes across multiple
ecological contexts (Hoang et al., 2024). Meta-analytic
evidence further indicates that family-related factors exert
substantial effects on children's emotional regulation
capacities, which in turn influence psychological well-being
and adjustment (Lin et al., 2023). The current findings
extend this literature by demonstrating that communication
is not only associated with family functioning but also
represents the most influential predictor when examined
alongside multiple psychological and relational variables
within a machine learning framework.

Emotional availability emerged as the second most
important predictor of family functioning. Families
characterized by high emotional availability provide
environments in which individuals feel understood, valued,

and supported. Emotional availability facilitates trust,
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emotional security, and interpersonal responsiveness, all of
which contribute to healthier family relationships. The
strong predictive contribution of emotional availability
observed in this study suggests that family functioning is
deeply rooted in the quality of emotional exchanges among
family members. Families that maintain emotionally
supportive interactions are likely to experience greater
cohesion, lower conflict, and more effective adaptation to
life stressors.

These findings are consistent with evidence
demonstrating the protective role of emotionally supportive
family environments. Studies have shown that family factors
significantly influence children's emotion regulation and
psychological adjustment (Lin et al., 2023). Research
examining protective factors against depression has
similarly identified supportive family relationships and
emotional resources as critical contributors to positive
developmental outcomes (Tietbohl-Santos et al., 2024).
Moreover, resilience-focused investigations indicate that
emotionally supportive family environments enhance
adaptive functioning following adversity and reduce
vulnerability to psychological difficulties (Fares-Otero et al.,
2025; Ge, 2025). The current study contributes to this
growing body of evidence by demonstrating that emotional
availability remains a highly influential determinant of
family functioning even when considered simultaneously
with communication, well-being, and self-efficacy.

Psychological well-being was also found to be a
substantial predictor of family functioning. Individuals with
higher levels of psychological well-being tend to
demonstrate greater emotional stability, positive affect, self-
regulation, and interpersonal competence. These
characteristics facilitate constructive family interactions and
improve the ability to manage relational challenges. The
present findings suggest that psychologically healthy
individuals contribute positively to family environments by
fostering supportive communication, adaptive problem-
solving, and emotional responsiveness.

This finding corresponds with prior research linking
psychological well-being to resilience, adaptive functioning,
and relationship quality. Studies have demonstrated that
psychological resources such as subjective well-being and
positive mental health contribute significantly to resilience
and successful adaptation to stress (Voltmer & Salisch,
2023). Research examining psychological capital has
similarly shown that positive psychological functioning
promotes favorable developmental and behavioral outcomes
(Hu et al., 2025). Furthermore, interventions targeting
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psychological well-being have been associated with
improvements in emotional functioning and family
adjustment among parents facing challenging circumstances
(J. Yang, 2025). Collectively, these findings support the
interpretation that psychological well-being enhances family
functioning by strengthening individuals' capacities to
engage effectively within family relationships.

The present study also identified coping self-efficacy as a
significant predictor of family functioning. Although coping
self-efficacy contributed less variance than communication
and emotional availability, it nevertheless demonstrated
meaningful predictive value. Individuals who believe they
can effectively manage stressors are more likely to utilize
adaptive coping strategies, maintain emotional regulation,
and seek support when necessary. Such behaviors contribute
directly to healthier family interactions and more
constructive responses to family-related challenges.

The role of coping self-efficacy observed in this study is
strongly supported by previous literature. Self-efficacy has
been repeatedly identified as a key psychological resource
associated with resilience, psychological well-being, and
adaptive functioning (Gkargkavouzi & Halkos, 2025).
Research has shown that self-efficacy influences parenting
competence, emotional adjustment, and effective
management of caregiving responsibilities (Cao et al., 2023;
Chong et al., 2024). Studies examining adolescent mental
health have likewise demonstrated that self-efficacy serves
as a protective factor against depression and emotional
difficulties (Strasser et al., 2023; Zhang & Zhang, 2024).
The current findings extend these observations by indicating
that coping self-efficacy contributes not only to individual
adaptation but also to broader family functioning outcomes.

An important contribution of the present study lies in its
use of machine learning methodology. The Random Forest
model achieved high predictive accuracy, suggesting that
family functioning can be effectively predicted through a
combination of relational and psychological variables.
Traditional statistical approaches often focus on linear
relationships and may fail to capture complex interactions
among predictors. In contrast, Random Forest algorithms
can accommodate nonlinear relationships and higher-order
interactions, providing a more comprehensive understanding
of family dynamics. The strong performance of the model is
consistent with emerging evidence supporting the
application of machine learning techniques within
psychological and behavioral sciences (Ma et al., 2025;
Zhang et al., 2025).
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The SHAP analyses provided additional insights into the
mechanisms underlying family functioning. These analyses
revealed that family communication and emotional
availability exerted the greatest influence across individual
predictions, indicating that relational processes remain
central determinants of family outcomes even when
accounting for individual psychological characteristics. This
finding aligns with contemporary family systems
perspectives, which emphasize the primacy of interpersonal
interactions in shaping family adaptation and well-being
(Guillén et al., 2023; Hoang et al., 2024). While
psychological well-being and coping self-efficacy
contributed meaningfully to prediction accuracy, their
effects appeared to operate within broader relational
contexts characterized by communication quality and
emotional connection.

The findings also have implications for understanding
resilience within family systems. Family resilience has
increasingly been conceptualized as a dynamic process
involving emotional support, effective communication,
adaptive coping, and positive psychological functioning (X.
Yang, 2025). Research examining parental burnout,
parenting stress, and family adaptation has demonstrated that
supportive relational processes can buffer the negative
effects of stress and promote positive outcomes (Finkelstein,
2025; Sparpana & Brock, 2025; Tastekin et al., 2025).
Similarly, investigations into parental psychological
intrusion and burnout suggest that disruptions in family
relationships can undermine resilience and functioning
(Zhou, 2025). The current study reinforces these
perspectives by demonstrating that family functioning is
most strongly influenced by variables that reflect relational
support and emotional connectedness.

5. Conclusion

The results contribute to broader discussions concerning
mental health promotion and prevention. Family functioning
has been linked to numerous psychological outcomes,
including resilience, emotional regulation, depression,
academic achievement, and behavioral adjustment (Harsono
& Febriyana, 2026; Lin & Guo, 2024). Consequently,
identifying the strongest predictors of family functioning
may facilitate the development of more targeted preventive
interventions. The present findings suggest that
interventions focusing on communication enhancement,
emotional responsiveness, psychological well-being, and

coping self-efficacy may have substantial potential for
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strengthening family systems and improving long-term
psychological outcomes.

6. Suggestions and Limitations

Several limitations should be acknowledged when
interpreting the findings of this study. First, the cross-
sectional design prevents causal conclusions regarding the
relationships among emotional availability, family
communication, psychological well-being, coping self-
efficacy, and family functioning. Second, all variables were
measured using self-report instruments, which may be
influenced by social desirability bias, response tendencies,
and subjective perceptions. Third, although the sample
included participants from multiple Canadian provinces, the
findings may not be fully generalizable to other cultural,
socioeconomic, or geographic contexts. Fourth, additional
variables known to influence family functioning, such as
socioeconomic status, marital satisfaction, parenting styles,
social support, and family structure, were not included in the
predictive model. Finally, while Random Forest provides
excellent predictive accuracy, it cannot fully explain the
causal mechanisms underlying observed relationships.

Future studies should employ longitudinal designs to
examine the temporal and causal relationships among family
communication, emotional availability, psychological well-
being, coping self-efficacy, and family functioning.
Researchers may also investigate additional predictors,
including family resilience, attachment security, parenting
practices, socioeconomic conditions, and cultural factors.
Comparative studies across different countries and cultural
groups would enhance understanding of contextual
influences on family functioning. Future research could also
compare the predictive performance of alternative machine
learning algorithms, such as XGBoost, LightGBM,
CatBoost, Support Vector Machines, and deep learning
models. Furthermore, integrating qualitative methodologies
with machine learning approaches may provide richer
insights into the mechanisms through which family
relationships influence overall family functioning.

The findings suggest that practitioners should prioritize
interventions aimed at improving family communication
skills, emotional responsiveness, and supportive
interpersonal interactions. Family counselors, psychologists,
and social workers may benefit from incorporating
communication training, emotional awareness exercises, and
conflict-resolution strategies into family intervention

programs. Programs designed to enhance psychological
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well-being and coping self-efficacy may also indirectly
strengthen family functioning by improving individuals'
abilities to manage stress and maintain healthy relationships.
Educational institutions and community organizations can
support families through workshops and preventive
programs focused on emotional literacy, resilience-building,
and effective communication. Finally, the successful
application of machine learning in the present study suggests
that predictive analytics may serve as a valuable tool for
identifying families at risk of dysfunction and facilitating
early intervention efforts.
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