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Abstract

Background/Objectives: Previous literature has linked nutrition with both psychological
distress and well-being. However, less is known about how psychological and spiritual
resources cluster within individuals or whether distinct psychospiritual profiles are as-
sociated with dietary and lifestyle behaviors. This study examined these associations
using a person-centered approach. Methods: A community sample of 522 adults from
the United States completed measures of perceived stress, depressive symptoms, coping
self-efficacy, gratitude, forgiveness, religiousness/spirituality, daily spiritual experiences,
religious/spiritual meaning and beliefs, and dietary and lifestyle behaviors. Latent profile
analysis was conducted to identify psychospiritual profiles. Results: Four profiles were
identified: Moderate (1 = 195), Flourishing (n = 199), Vulnerable (n = 70), and Maladaptive
(n = 58). The Flourishing profile demonstrated the most adaptive psychological functioning
and was associated with healthier dietary behaviors, including lower breakfast skipping
and fast-food consumption, greater whole-grain and vegetable intake, lower salt use, and
lower sweets and dessert intake. The Vulnerable profile demonstrated the highest levels
of perceived stress and depressive symptoms together with relatively elevated religious-
ness/spirituality, whereas the Maladaptive profile was characterized by elevated distress
and consistently low levels of psychological and spiritual resources. Overall, the Vulnera-
ble and Maladaptive profiles demonstrated less favorable dietary patterns relative to the
Flourishing and Moderate profiles. However, the observed effects were generally modest
and selective. Conclusions: Dietary and lifestyle behaviors may be associated with broader
psychospiritual configurations rather than isolated psychological characteristics alone. The
findings additionally highlight the heterogeneous nature of religiousness and spirituality
within psychological functioning.
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1. Introduction

Research suggests that dietary and lifestyle behaviors are associated with psycho-
logical functioning and mental health. Healthier dietary patterns, including greater
consumption of fruits, vegetables, and whole grains, are linked to lower levels of stress,
depression, and anxiety, whereas unhealthy eating behaviors are associated with poorer
psychological functioning [1,2]. Deficiencies in nutrients such as omega-3 fatty acids,
magnesium, vitamin D, and B vitamins have additionally been associated with impaired
emotional regulation and depressive symptoms [3-5]. Some studies also suggest that
nutritional factors and gut microbiota may be related to mood, stress sensitivity, and
cognitive functioning through gut-brain pathways [6-8]. Nevertheless, the relationships
between nutrition and psychological functioning appear to be bidirectional, as psy-
chological distress may also contribute to maladaptive eating behaviors and increased
consumption of highly processed foods [9].

Large-scale meta-analytic evidence based on more than 119,000 adults indicates that
higher stress levels are associated with increased consumption of unhealthy foods and
reduced intake of healthy foods [10]. Specifically, stress has been linked to greater intake
of highly palatable foods rich in fat and sugar and lower consumption of fruits and veg-
etables [11-15]. These associations may be explained by the reward-based stress eating
model, which proposes that stress-related activation of neuroendocrine and reward systems
increases the salience of highly palatable foods [16].

Beyond associations with stress and psychopathology, dietary behaviors have also
been linked to positive dimensions of mental health, as higher consumption of fruits and
vegetables has been associated with greater happiness, life satisfaction, positive affect, and
eudaimonic well-being, including greater feelings of meaning, engagement, curiosity, and
creativity [17-20]. Similarly, evidence from eating disorder research suggests that well-
being and psychopathology may represent related but distinct dimensions of functioning,
as some individuals with elevated eating disorder symptoms may still report relatively
high levels of flourishing and psychosocial functioning [21,22].

Importantly, associations between psychological functioning and eating behaviors
appear to vary substantially across individuals and may be associated with differences in
emotional regulation, eating styles, coping-related processes, and broader psychological
functioning [9,23-25]. However, despite growing evidence linking nutrition with both
psychological distress and flourishing, the role of broader positive psychological resources
in dietary and lifestyle behaviors remains relatively underexplored.

One psychological factor that has received attention in the context of health behaviors
is self-efficacy. Within social cognitive theory [26], self-efficacy refers to beliefs about one’s
capability to organize and execute behaviors necessary to achieve desired outcomes. Cross-
sectional [27] and intervention-based [28] studies suggest that higher nutrition-related
self-efficacy is associated with lower fat intake and higher consumption of fiber, fruits,
and vegetables, while increases in self-efficacy over time may contribute to subsequent
improvements in dietary behaviors.

Some interest has also been directed toward positive emotional resources such as
gratitude. According to the broaden-and-build theory [29], positive emotions may expand
cognitive and behavioral repertoires and facilitate the development of enduring psycho-
logical resources relevant to adaptive functioning. This perspective may also extend to
health-related and dietary behaviors. In this context, gratitude has been associated with
healthier eating behaviors and greater consumption of healthy foods among adolescents
and young adults, while gratitude-based interventions have been linked to healthier eating
partly through reductions in negative affect [30]. These findings suggest that positive emo-
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tional resources may influence eating-related behaviors partly through their associations
with emotional functioning and stress regulation.

Forgiveness has also been conceptualized as an emotion-focused coping resource
associated with lower maladaptive responses to stress [31]. Gratitude and forgiveness
are additionally regarded as related positive psychological resources, as both have been
associated with adaptive coping, interpersonal functioning, and broader well-being [32].
Recent evidence further suggests that higher forgiveness is associated with lower emotional
eating and less adult weight gain, potentially through reduced reliance on maladaptive
coping responses to emotional distress [33], indicating that forgiveness may also relate to
healthier dietary and lifestyle behaviors.

Religiousness and spirituality may also be relevant to dietary and lifestyle behaviors,
as many religious traditions include norms and practices related to eating, fasting, modera-
tion, and self-discipline [34]. Contemporary positive psychology perspectives increasingly
conceptualize religiousness and spirituality not only as protective factors against psy-
chopathology, but also as potential determinants of flourishing, meaning in life, adaptive
coping, and psychosocial well-being [35,36]. However, contemporary approaches also
emphasize that religiousness and spirituality are not homogeneous constructs and may
be associated with both beneficial and maladaptive outcomes depending on the specific
forms of religious involvement and the ways religion or spirituality are experienced and
expressed [37].

Systematic [38] and narrative [34] reviews indicate that greater religiousness and spiri-
tuality are generally associated with higher fruit and vegetable intake, whereas associations
with fat intake, dietary quality, overweight, and obesity appear more mixed. Certain reli-
gious fasting practices, including Ramadan fasting, have additionally been associated with
lower cholesterol levels, lower body weight, and improved metabolic indicators among
healthy individuals and some cardiovascular patients [39]. At the same time, some highly
restrictive dietary practices may increase the risk of nutritional deficiencies when not ade-
quately balanced [40]. Similar heterogeneity has also been observed in the context of body
image and eating disorders. More internalized religious beliefs and secure attachment
to God have been linked to lower levels of disordered eating and body image concerns,
whereas findings for religiousness and spirituality overall remain less consistent across
studies [41,42].

Taken together, these findings may be understood within a broader relational per-
spective on spirituality. The relational spirituality model [43] conceptualizes religiousness
and spirituality as embedded within individuals’ relationships with the self, others, com-
munities, and the sacred, shaping coping, emotional regulation, meaning-making, and
health-related functioning, while also contributing to both adaptive and maladaptive
outcomes depending on the ways spirituality is experienced and expressed within interper-
sonal and cultural contexts [44]. In combination with the broaden-and-build theory [29], it
may be suggested that dimensions of religiousness and spirituality, aligned with gratitude,
forgiveness, and coping self-efficacy, may interact with one another as broader psychosocial
resources associated with health, including dietary and lifestyle behaviors.

Although prior studies have examined isolated associations between nutrition and
individual psychosocial variables, relatively little is known about how broader constella-
tions of psychological and spiritual resources co-occur within individuals and whether
such naturally occurring psychospiritual profiles are associated with dietary and lifestyle
behaviors. Moreover, previous research has relied predominantly on variable-centered
approaches, which may obscure heterogeneity in the ways positive psychological resources,
distress, and dimensions of religiousness and spirituality coexist within individuals. These
co-occurring dimensions may better reflect the lived complexity of psychosocial func-
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tioning, as individuals may simultaneously experience psychological distress, coping
capacities, positive emotional resources, and spiritual orientations in different configura-
tions. A person-centered approach is therefore useful for identifying naturally occurring
patterns of risk and resource factors that may be differentially associated with dietary and
lifestyle behaviors.

Current Study

Given the multidimensional and potentially heterogeneous nature of psychological
and spiritual resources, person-centered approaches such as latent profile analysis (LPA)
may provide a useful framework for identifying naturally occurring configurations of
psychosocial and spiritual functioning associated with dietary and lifestyle behaviors.
Accordingly, the present study aimed to examine whether distinct profiles of psychospir-
itual functioning are associated with dietary and lifestyle behaviors. Because previous
findings suggest that religiousness and spirituality are multidimensional constructs
whose associations with health behaviors may vary depending on their specific forms
and expressions [34,40], the study distinguished between several related but conceptually
distinct dimensions of religious and spiritual functioning: self-perceived religiousness
and spirituality, daily spiritual experiences, and religious/spiritual meaning, values,
and beliefs.

To examine broader protective tendencies in a general population sample, the study
focused primarily on relatively stable dispositional resources rather than situation-specific
coping responses. Distress-related indicators (i.e., perceived stress and depressive symp-
toms) were additionally included in the profile modeling because previous findings sug-
gest that psychological difficulties and positive functioning may coexist within individ-
uals [21,22], allowing for the identification of more differentiated profiles reflecting both
psychosocial strengths and vulnerability. Because the number and structure of potential
latent profiles have not yet been clearly established in the literature, no a priori assump-
tions were made regarding the specific profile solution. Nevertheless, it was expected
that profiles characterized by lower perceived stress and depressive symptoms, together
with higher levels of coping self-efficacy, gratitude, forgiveness, and adaptive dimensions
of religiousness and spirituality, would be associated with relatively healthier dietary
and lifestyle behaviors, whereas profiles characterized by greater distress and lower psy-
chosocial and spiritual resources would demonstrate relatively less adaptive dietary and
lifestyle patterns.

2. Materials and Methods
2.1. Participants

The study was conducted as part of the Kellogg-funded Northeast lowa Food and
Fitness Initiative in collaboration with Luther College. Participants were recruited through
community-based workplace and educational settings involved in the initiative, including
local employment and educational contexts in Northeast lowa. Potential respondents were
approached through these participating settings and invited to complete an anonymous
online questionnaire. No financial incentives were provided for participation. Because
recruitment was conducted through participating community settings, the exact number of
individuals who received an invitation and characteristics of non-respondents were not
available. Data were collected using questionnaires administered across several workplaces
and educational settings in Northeast Iowa. Prior to participation, all respondents provided
informed consent after receiving information regarding the aims of the study, confidentiality,
voluntariness of participation, and the right to withdraw at any time without penalty. The
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study protocol was approved by the Luther College Human Subjects Review Board (HSRB)
and was conducted in accordance with institutional ethical standards.

Initially, 569 individuals participated in the study. Cases with substantial missing
data (i.e., questionnaires containing less than 20% completed responses across the study
measures) were excluded from further analyses because they did not provide sufficient
information for reliable profile estimation and could bias latent profile classification. This
threshold was used to remove highly incomplete survey submissions while retaining
participants who provided sufficient information across the study measures for reliable
estimation and comparison. Participants with adequately completed questionnaires were
retained, resulting in a final analytic sample of 522 individuals included in the LPA. After
these exclusions, remaining item-level missingness was limited; therefore, analyses were
conducted using complete available data for the variables included in each model, rather
than applying additional missing-data correction procedures. Inspection of missingness
across instruments did not indicate disproportionate missing data for any specific ques-
tionnaire or domain, reducing concern that instrument-specific missingness systematically
influenced the profile solution or subsequent comparisons.

Participants ranged in age from 18 to 70 years (M = 39.74, SD = 13.27). The average
height was 66.10 inches (SD = 4.07), the average weight was 170.17 pounds (SD = 39.62),
and the mean body mass index (BMI) was 27.38 (SD = 5.90). Women constituted 80.3%
of the sample, whereas men represented 19.7% (see Table 1). Most participants identified
as White/non-Hispanic (99.2%). Regarding marital status, 79.3% were married, 10.5%
had never married, 8.5% were divorced, 1.3% were widowed, and 0.4% were separated.
In terms of educational attainment, the largest proportion reported having an associate
degree (34.6%), followed by some college education without a degree (21.9%), a high school
diploma or GED (17.9%), a bachelor’s degree (12.7%), and a master’s degree (7.7%). Smaller
proportions reported professional or doctoral degrees.

Table 1. Sociodemographic characteristics of the study participants.

Variable n %
Sex
Female 419 80.3
Male 103 19.7
Ethnicity
White /non-Hispanic 518 99.2
Black/African American 1 0.2
Asian/Hispanic/Other 3 0.6
Marital status
Married 414 79.3
Widowed 7 1.3
Divorced 44 8.5
Separated 2 0.4
Never married 55 10.5
Education
No schooling completed 4 0.8
High school diploma/GED 94 17.9
Some college, no degree 114 21.9
Associate degree 181 34.6
Bachelor’s degree 66 12.7
Master’s degree 40 77
Professional degree 3 0.6
Doctorate degree 20 3.8
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2.2. Procedure

Participants completed an online survey administered via the Qualtrics platform.
The procedure involved completing a battery of standardized self-report questionnaires
assessing dietary and lifestyle behaviors, perceived stress, depressive symptoms, coping
self-efficacy, daily spiritual experiences, religious/spiritual meaning, values, and beliefs,
religiousness/spirituality, gratitude, and forgiveness. Participants responded individually
and anonymously, and no identifying information was linked to survey responses. Survey
completion required approximately 30 min on average.

2.3. Measures
2.3.1. Perceived Stress

Perceived stress was assessed using the 10-item Perceived Stress Scale (PSS-10) devel-
oped by Cohen et al. [45]. The scale measures the degree to which individuals perceive
situations in their lives as unpredictable, uncontrollable, and overwhelming during the
previous month. Sample items include: “In the last month, how often have you felt nervous
and stressed?” and “In the last month, how often have you felt difficulties were piling up so
high that you could not overcome them?” Responses were rated on a 5-point scale ranging
from 0 (never) to 4 (very often). Positively worded items were reverse-scored, with higher
scores indicating greater perceived stress. In the present study, Cronbach’s « for the scale
was 0.86.

2.3.2. Depressive Symptoms

Depressive symptoms were assessed using the 10-item version of the Center for Epi-
demiologic Studies Depression Scale (CES-D-10) developed by Radloff [46]. The scale
measures the frequency of depressive symptoms experienced during the previous week.
Sample items include: “I felt depressed” and “I felt lonely.” Participants responded using
a 4-point scale ranging from 0 (rarely or none of the time) to 3 (all of the time). Posi-
tively worded items were reverse scored, with higher scores indicating greater depressive
symptom severity. In the present study, Cronbach’s « for the scale was 0.86.

2.3.3. Coping Self-Efficacy

Coping self-efficacy was assessed using the Coping Self-Efficacy Scale developed by
Chesney et al. [47]. The scale consists of 26 items assessing individuals’ confidence in their
ability to cope effectively with stress and adversity. The measure comprises three aspects
of coping self-efficacy, namely problem-focused coping, stopping unpleasant emotions and
thoughts, and obtaining support from family and friends, which together form a higher-
order coping self-efficacy factor. Participants responded to the stem: “When things aren’t
going well for you, or when you're having problems, how confident or certain are you that
you can do the following.” Sample items include: “Sort out what can be changed and what
cannot be changed” and “Get emotional support from friends or family.” Responses ranged
from 0 (cannot do at all) to 10 (certain can do), with higher scores indicating greater coping
self-efficacy. In the present study, Cronbach’s « for the total scale was 0.92.

2.3.4. Daily Spiritual Experiences

Daily spiritual experiences were assessed using the 6-item version of the Daily Spiritual
Experience Scale (DSES) developed by Underwood and Teresi [48]. The scale measures
the frequency of ordinary spiritual experiences in everyday life, including inner peace,
connectedness, and transcendent experiences. Sample items include: “I feel deep inner
peace or harmony” and “I am spiritually touched by the beauty of creation.” Responses
were rated on a 6-point scale ranging from 1 (never) to 6 (many times a day), with higher
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scores indicating more frequent daily spiritual experiences. Item scores were averaged to
create an overall index of daily spiritual experiences. In the present study, Cronbach’s « for
the scale was 0.91.

2.3.5. Religious/Spiritual Meaning, Values, and Beliefs

Religious/spiritual meaning, values, and beliefs were assessed using four items form-
ing the Meaning and Values subscales of the Brief Multidimensional Measure of Reli-
giousness/Spirituality (BMMRS) [49]. The BMMRS is a widely used multidimensional
instrument for assessing religiousness and spirituality in health and behavioral research,
and its domains align with common conceptualizations of religious/spiritual functioning.
These items assessed beliefs concerning meaning and purpose in life, divine guidance,
moral responsibility, and worldview. Sample items included: “The events in my life unfold
according to a divine or greater plan” and “I have a sense of mission or calling in my
own life.” Responses were rated on a 4-point scale ranging from 1 (strongly disagree) to
4 (strongly agree), with higher scores indicating stronger meaning, values, and beliefs
orientations. In the present study, Cronbach’s o for the scale was 0.78.

2.3.6. Religiousness and Spirituality

Religiousness and spirituality were assessed using the Overall Self-Ranking subscale
of the BMMRS [49]. Participants were asked: “To what extent do you consider yourself
a religious person?” and “To what extent do you consider yourself a spiritual person?”
Responses were rated on a 4-point scale ranging from 1 (not at all) to 4 (a great deal), with
higher scores indicating greater self-perceived religiousness and spirituality. Because the
two items were strongly conceptually related and highly correlated (r = 0.78, p < 0.001),
they were combined into a single composite indicator reflecting overall self-perceived
religiousness/spirituality.

2.3.7. Gratitude

Dispositional gratitude was measured using the Gratitude Questionnaire-Six Item
Form (GQ-6) developed by McCullough et al. [50]. The GQ-6 is a unidimensional measure
assessing the tendency to experience gratitude in everyday life. Sample items include: “I
have so much in life to be thankful for” and “I am grateful to a wide variety of people.”
Participants responded using a scale ranging from 1 (strongly disagree) to 7 (strongly
agree), with higher scores indicating greater dispositional gratitude. In the present study,

Cronbach’s « for the scale was 0.85.

2.3.8. Forgiveness

Dispositional forgiveness was assessed using the Tendency to Forgive Scale (TTF)
developed by Brown [51]. The TTF is a four-item measure assessing individuals’ general
tendency to forgive interpersonal transgressions. Sample items include: “I tend to get over
it quickly when someone hurts my feelings” and “I have a tendency to harbor grudges”
(reverse scored). Participants responded using a scale ranging from 1 (strongly disagree)
to 7 (strongly agree), with higher scores indicating a greater tendency to forgive. In the

present study, Cronbach’s « for the scale was 0.74.

2.3.9. Dietary and Lifestyle Behaviors

Dietary and lifestyle behaviors were assessed using a modified version of the Nutrition
Questionnaire About Eating Practices derived from the Personal Wellness Profile developed
by the Parklawn Federal Occupational Health Unit [52]. The questionnaire consisted
of 22 single-item behavioral indicators covering a broad range of eating practices and
health-related behaviors, including breakfast consumption, snack and fast-food intake,
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food choices, fruit and vegetable consumption, salt use, water intake, supplementation,
dieting behavior, caffeine intake, alcohol use, and smoking (see Appendix A). Given
the multidimensional and behavioral nature of the questionnaire, individual indicators
were analyzed separately in the LPA to provide a more detailed representation of dietary
and lifestyle patterns. Additionally, for descriptive purposes and bivariate associations
reported in Appendix B, a general nutrition index was calculated by averaging standardized
item scores after reverse coding negatively oriented items, with higher scores indicating
healthier dietary and lifestyle behaviors. Because the questionnaire assessed relatively
heterogeneous behavioral domains, the composite index should be interpreted cautiously
despite acceptable internal consistency (o« = 0.71).

2.4. Statistical Analysis

In the initial step, preliminary analyses including data screening, descriptive statis-
tics, reliability analyses, and bivariate correlations were conducted for all study variables.
Inspection of skewness and kurtosis values indicated that the distributions of the study
variables did not substantially deviate from normality, and Levene’s tests supported the
assumption of homogeneity of variance for the conducted analyses of variance (ANOVAs).
LPA was performed to identify subgroups of participants characterized by distinct patterns
of psychological functioning. The profile indicators included perceived stress, depressive
symptoms, coping self-efficacy, daily spiritual experiences, religious/spiritual meaning,
values, and beliefs, religiousness/spirituality, gratitude, and forgiveness. Models specify-
ing one through seven latent classes were estimated and compared. The following criteria
were used to determine the optimal profile solution: Akaike Information Criterion (AIC),
Bayesian Information Criterion (BIC), sample size-adjusted Bayesian Information Criterion
(SABIC), and entropy values. Lower AIC, BIC, and SABIC values indicated better model fit,
whereas higher entropy values reflected better classification accuracy [53]. The final model
selection also considered parsimony, interpretability, and profile size adequacy. After identi-
fying the optimal latent profile solution, analyses of variance (ANOVAs) were conducted to
examine differences between profiles in psychological, dietary, and lifestyle variables. Post
hoc comparisons were performed using Tukey’s honestly significant difference (HSD) test.
Additionally, analyses of covariance (ANCOVAs) were conducted to examine differences
in dietary and lifestyle behaviors across latent profiles while controlling for age. Partial eta
squared (n?p) was reported as a measure of effect size for ANOVA and ANCOVA results.
Statistical significance was established at p < 0.05. All analyses were conducted using
Jamovi (Version 2.4.7; The Jamovi Project, Sydney, Australia).

3. Results

Descriptive statistics, skewness, kurtosis, and bivariate correlations are presented in
Appendix B. For correlational analyses, the nutrition variable was operationalized as a
composite index reflecting overall dietary and lifestyle behaviors. The nutrition index
demonstrated small but significant negative correlations with perceived stress and de-
pressive symptoms, and positive correlations with coping self-efficacy, gratitude, and
forgiveness, whereas associations with daily spiritual experiences, religious/spiritual
meaning, values, and beliefs, and religiousness/spirituality were non-significant. Addition-
ally, the nutrition index showed a small positive correlation with educational attainment
(r=0.11, p = 0.025), based on available data for this analysis.

After preliminary data screening, LPA was conducted to identify distinct subgroups
of participants characterized by different psychological patterns. Models specifying one
through seven classes were estimated to ensure a comprehensive evaluation of possible
solutions. Although AIC values decreased with increasing numbers of classes, both BIC
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and SABIC reached their lowest values for the four-class model. In addition, this solution
demonstrated the highest entropy (0.852), indicating good classification accuracy (Table 2).
Based on these criteria, the four-class solution was selected as the optimal and most
parsimonious representation of the data.

Table 2. Model Fit Indices for Latent Profile Solutions.

Classes LogLik AIC BIC SABIC Entropy

1 —5291 10,614 10,682 10,632 1

2 —4899 9849 9955 9876 0.829
3 —4752 9572 9717 9609 0.838
4 —4651 9387 9570 9434 0.852
5 —4625 9385 9607 9443 0.845
6 —4608 9392 9653 9460 0.832
7 —4595 9404 9704 9482 0.821

The four identified profiles differed meaningfully across psychological variables
(Figure 1; Table 3). Profile numbering reflects the order generated by the LPA output
and should not be interpreted as an a priori ordered typology. Class 1 (Moderate; n = 195)
was characterized by intermediate levels of perceived stress and generally favorable psy-
chological functioning, including relatively low depressive symptoms and moderate levels
of coping self-efficacy, religious/spiritual functioning, gratitude, and forgiveness. Class 2
(Flourishing; n = 199) reflected the most adaptive profile, with the lowest levels of perceived
stress together with similarly low depressive symptoms and the highest levels across all ex-
amined psychological and spiritual resources. Class 3 (Vulnerable; n = 70) demonstrated the
highest levels of perceived stress and depressive symptoms, accompanied by relatively low
coping self-efficacy and forgiveness, but comparatively elevated religiousness/spirituality,
daily spiritual experiences, and religious/spiritual meaning, values, and beliefs. In contrast,
Class 4 (Maladaptive; n = 58) was characterized by consistently the lowest levels across
nearly all positive psychological and spiritual resources together with elevated perceived
stress and depressive symptoms, suggesting limited coping capacities.

Value

i ——% =octess
25 = ‘;ri | =1 ____ -
\'Al V2 V3 v4 V5 V6 \'Z V8

Figure 1. Latent psychospiritual profiles across psychological and spiritual indicators (V1 = Perceived
stress, V2 = Depressive symptoms, V3 = Coping self-efficacy, V4 = Religiousness and spirituality,
V5 = Daily spiritual experiences, V6 = R/S meaning/values/beliefs, V7 = Gratitude, V8 = Forgiveness).

Next, differences across profiles were examined for dietary and lifestyle behaviors
(Table 4). Significant effects were observed for several indicators. Participants in the
Maladaptive profile reported more frequent breakfast skipping compared to those in
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the Moderate and Flourishing profiles. Lower frequency of fast-food consumption was
observed in the Moderate and Flourishing profiles relative to the Maladaptive profile,
while whole-grain consumption was higher in the Flourishing profile compared to the
Maladaptive profile. Additionally, both the Vulnerable and Maladaptive profiles reported
less frequent consumption of leafy green vegetables compared to the Flourishing profile.
Further differences were found for sweets and dessert consumption, with higher levels
in the Vulnerable and Moderate profiles compared to the Flourishing profile. Salt intake
was higher in the Moderate and Maladaptive profiles relative to the Flourishing profile.
Moreover, absence of calcium supplementation was more common in the Moderate and
Maladaptive profiles compared to the Flourishing profile. No significant differences were
observed for snacking frequency, fat intake type, protein source, grain intake, fruit and dairy
consumption, total fat intake, water intake, long-term weight change, dieting behavior,
caffeine consumption, alcohol use, or smoking (ps > 0.05). Because age differed significantly
across latent profiles, additional analyses of covariance (ANCOVAs) controlling for age
were conducted and are presented in Appendix C. No significant differences were found
for BMI.

Table 3. Psychological Profiles Across Latent Profiles.

Class 1 Class 2 Class 3 Class 4
. (Moderate) (Flourishing) (Vulnerable) (Maladaptive) s
Variable M (SE) M (SE) M (SE) M (SE) E3, 518 p Partial n Post Hoc
(n =195) (n =199) (n=70) (n = 58)
Perceived stress 2.38(0.06) 2.18(0.06) 3.36 (0.15) 3.00 (0.24) 115.7 <0.001 0.40 3>4>1>2
Depressive symptoms 1.44 (0.04) 1.33(0.03) 2.44(0.07) 1.96 (0.06) 102.6 <0.001 0.37 3>4>1=~2
Coping self-efficacy 7.77 (0.14) 8.74 (0.14) 6.20 (0.34) 6.18 (0.62) 78.9 <0.001 0.31 2>1>3~4
Daily spiritual experiences 3.18(0.23) 4.92(0.09) 4.16 (0.29) 2.10(0.24) 333.4 <0.001 0.66 2>3>1>4
R/S meaning/values/beliefs 2.95(0.10) 3.62(0.04) 3.31(0.13) 2.17(0.25) 160.5 <0.001 048 2>3>1>4
Religiousness and spirituality 2.33(0.11) 3.42(0.08) 2.99 (0.18) 1.90 (0.16) 195.6 <0.001 053 2>3>1>4
Gratitude 6.03 (0.10) 6.56 (0.04) 5.98 (0.18) 5.08 (0.30) 61.4 <0.001 0.26 251~3>4
Forgiveness 4.15(0.10) 4.53(0.09) 3.53(0.24) 3.45(0.23) 18.4 <0.001 0.10 2>1>3~4
Note. Post hoc comparisons were conducted using Tukey’s HSD test; R/S = religious/spiritual.
Table 4. Differences in Dietary and Lifestyle Behaviors Across Latent Profiles.
Class 1 Class 2 Class 3 Class 4
. (Moderate) (Flourishing)  (Vulnerable)  (Maladaptive) . 2
Variable M (SD) M (SD) M (SD) M (SD) F, 518 P Partial n Post Hoc
(n =195) (n=199) (n=70) (n = 58)
Breakfast-skipping frequency 2.22(1.16) 2.05(1.19) 2.33(1.23) 2.73 (1.18) 4.48 0.005 0.03 4>2;4>1
Low frequency of snack food consumption -, ¢} (4 g9 2.70 (0.82) 2.38(0.96) 252(0.77) 2.14 0.098 0.01 ns
between meals
Low frequency of fast-food consumption 3.03(0.72) 3.16 (0.74) 2.98 (0.62) 2.69(0.85) 4.58 0.004 0.03 1>4,2>4
Low-fat food consumption 3.34(0.71) 3.46 (0.77) 3.23(0.89) 3.15(0.88) 2.63 0.052 0.02 ns
Whole-grain consumption 3.15(1.00) 3.36 (0.98) 3.05(1.02) 3.00 (1.13) 292 0.036 0.02 2>4
Plant-based protein consumption 2.03(0.81) 2.12(0.83) 2.03 (0.99) 2.06 (1.10) 0.49 0.688 <0.01 ns
Low frequency of leafy green 251 (1.12) 2.30 (1.04) 2.72(1.12) 2.79 (1.20) 412 0.008 0.02 3>2;4>2
vegetable intake
Daily grain servings 2.71(1.02) 2.58 (0.89) 2.81(1.02) 2.66 (0.78) 1.13 0.338 0.01 ns
Daily vegetable servings 2.91(0.92) 3.09 (1.05) 2.83(0.79) 2.71(0.90) 293 0.035 0.02 254
Daily fruit servings 2.76 (0.91) 2.93(1.07) 2.77 (1.06) 2.63(1.04) 1.58 0.197 0.01 ns
Daily dairy servings 3.39 (1.10) 3.30(1.12) 3.52(1.23) 3.06 (1.25) 1.39 0.247 0.01 ns
Daily protein servings 3.15(1.00) 2.97 (0.89) 3.10(0.92) 3.02(1.21) 1.31 0.275 0.01 ns
Daily sweets and dessert servings 2.66 (1.09) 2.37(0.90) 2.95(1.27) 2.71(1.01) 5.85 <0.001 0.03 3>2;1>2
Daily fat servings 2.58(0.88) 2.45(0.81) 2.70 (1.00) 2.44(0.99) 1.70 0.171 0.01 ns
Frequency of salt addition or salty 1.98 (0.90) 1.76 (0.77) 1.97 (0.82) 2.15(0.85) 431 0.006 0.02 152,452
food consumption
Daily water intake (glasses) 4.23(2.20) 429 (2.23) 3.95 (2.30) 4.04 (2.45) 0.42 0.736 <0.01 ns
Current weight relative to 10 years ago 217 (0.94) 2.24(1.04) 2.12(0.85) 2.25(0.98) 0.38 0.765 <0.01 ns
(lower weight)
Calcium supplementation (no use) 1.76 (0.43) 1.61(0.49) 1.70 (0.46) 1.83(0.38) 5.59 0.001 0.03 1>2;4>2
Absence of dieting behavior 1.73 (0.45) 1.71 (0.45) 1.60 (0.49) 1.65 (0.48) 1.38 0.251 0.01 ns
Daily caffeine intake 2.81 (1.43) 2.93(1.53) 3.35(1.76) 2.83 (1.46) 1.62 0.187 0.01 ns
Alcohol consumption 1.63 (0.70) 1.55(0.73) 1.45 (0.68) 1.79 (1.05) 1.85 0.140 0.01 ns
Smoking behavior 1.46 (0.94) 1.44 (0.92) 1.38(0.87) 1.85(1.30) 1.63 0.186 0.01 ns
Age 36.42 (12.56) 44.77 (12.90) 36.45 (11.58) 35.98 (13.28) 18.11 <0.001 0.09 2>1,3,4
Body mass index (BMI) 27.24 (5.82) 27.31 (5.80) 27.43 (6.26) 27.26 (5.33) 0.02 0.997 <0.01 ns

Note. Post hoc comparisons were conducted using Tukey’s HSD test; ns = non-significant.
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4. Discussion

The present study investigated whether distinct psychospiritual profiles are associated
with dietary and lifestyle behaviors using a person-centered approach. Although no a
priori assumptions were made regarding the number or specific structure of latent profiles,
it was expected that profiles characterized by more adaptive psychospiritual functioning
would demonstrate relatively healthier dietary and lifestyle behaviors. Consistent with
these expectations, four distinct profiles were identified, namely Moderate, Flourishing,
Vulnerable, and Maladaptive, differing substantially in levels of perceived stress, depressive
symptoms, coping self-efficacy, gratitude, forgiveness, and dimensions of religiousness
and spirituality. Importantly, these profiles also differed across several dietary indicators,
suggesting associations between psychospiritual functioning and eating-related behaviors.
Moreover, by incorporating multiple dimensions of both psychological distress and positive
psychospiritual functioning, the present study allowed for a potentially more differentiated
representation of individual functioning than simpler low—moderate-high flourishing
classifications based on narrower sets of variables [54].

Among the identified profiles, the Flourishing profile demonstrated the most adap-
tive overall pattern of functioning, characterized by low perceived stress and depressive
symptoms together with high levels of coping self-efficacy, gratitude, forgiveness, daily
spiritual experiences, religious/spiritual meaning and beliefs, and self-perceived religious-
ness/spirituality. This profile was additionally associated with more favorable dietary
behaviors, including lower breakfast skipping and fast-food consumption, greater whole-
grain and vegetable intake, lower salt use, lower intake of sweets and desserts, and more
frequent calcium supplementation. Although the Moderate profile demonstrated less
favorable psychospiritual functioning relative to the Flourishing group, it was generally
characterized by more adaptive overall functioning than the Vulnerable and Maladaptive
profiles, suggesting a gradient-like relationship between overall psychospiritual functioning
and health-related behaviors.

These findings extend previous variable-centered research [10,18,30,33] by suggesting
that healthier dietary patterns may be linked not only to isolated psychological charac-
teristics, but also to broader constellations of emotional, coping-related, and spiritual
resources co-occurring within individuals. The findings are additionally consistent with
broaden-and-build perspectives [29], which suggest that positive emotional functioning
may support more flexible self-regulation and health-related decision making over time,
whereas relational spirituality frameworks emphasize the role of meaning-related and
interpersonal resources in adaptive functioning and coping [43].

The Vulnerable and Maladaptive profiles provided important insight into the hetero-
geneity of psychospiritual functioning. Notably, the Vulnerable profile demonstrated the
highest levels of perceived stress and depressive symptoms despite relatively elevated
religious and spiritual resources. In contrast, the Maladaptive profile was characterized
by consistently low levels of nearly all positive psychological and spiritual resources
together with elevated perceived stress and depressive symptoms. These patterns may
tentatively suggest that higher levels of religiousness and spirituality do not necessar-
ily preclude psychological distress. Rather, they may sometimes become particularly
salient during periods of distress and reflect attempts to cope with adversity rather
than uniformly adaptive functioning [55,56]. In this context, some forms of institution-
alized religious involvement have occasionally been interpreted as potential markers
of elevated stress or psychological burden [57]. Supplementary correlational analyses
further suggested that general nutrition scores were not significantly associated with
religiousness/spirituality-related variables when examined independently, unlike most
of the remaining psychological variables.
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Alternatively, it is possible that more adaptive psychospiritual functioning is associated
not merely with elevated spirituality itself, but with spirituality embedded within broader
patterns of positive emotional, interpersonal, and self-related resources, broadly consistent
with a relational perspective on spirituality [43,58]. Moreover, the distinction between the
Vulnerable and Maladaptive profiles may also be consistent with dual-continua perspectives
on mental health, which propose that psychological distress and positive functioning
represent related but partially independent dimensions rather than opposite ends of a
single continuum [21,22,59].

The less adaptive profiles were additionally characterized by less favorable dietary pat-
terns. These findings are broadly consistent not only with previous psychological literature
linking elevated distress and lower coping resources with poorer dietary choices [10,13,15],
but also correspond with the reward-based stress eating model, which proposes that chronic
stress may increase the motivational salience and rewarding value of highly palatable
foods through interactions between neuroendocrine stress responses and reward-related
processes [16]. From this perspective, maladaptive eating behaviors may partly serve
short-term regulatory or self-soothing functions under conditions of psychological bur-
den despite potentially adverse long-term health consequences. Such interpretations are
additionally consistent with broader literature emphasizing the role of emotion regula-
tion difficulties, interpersonal distress, and maladaptive coping processes in unhealthy
eating-related behaviors and associated psychological difficulties [60].

The observed associations appeared selective rather than global, as psychospiritual
profiles differentiated only some dietary and lifestyle indicators, and the observed effect
sizes were generally small. This pattern is broadly consistent with previous literature sug-
gesting that eating-related behaviors are influenced by multiple interacting psychological
and contextual factors, while individual psychological resources are often associated with
specific rather than universal aspects of dietary functioning [10,18]. Previous findings
indicate that coping-related and emotional-regulation processes may be especially relevant
to emotionally salient eating-related behaviors, including stress eating, irregular eating pat-
terns, and consumption of highly palatable foods [13,15,16]. Although the observed effects
were modest, they may nevertheless remain clinically and socially meaningful given that
the examined dietary tendencies are consistently associated with obesity, cardiovascular dis-
ease, atherosclerosis, metabolic disorders, and other major chronic health conditions [61,62].
Moreover, at least some of the examined psychological resources appear modifiable through
relatively low-cost and scalable psychological or behavioral interventions targeting stress
regulation, gratitude, forgiveness, coping-related capacities, and meaning-focused func-
tioning [63,64]. Consequently, even modest improvements in psychospiritual functioning
could potentially contribute not only to better psychological well-being, but also to more
adaptive dietary and lifestyle tendencies at the population level.

Additional analyses controlling for age indicated that most differences between
profiles remained significant even after adjusting for age-related variance, with only
the effects for whole-grain consumption and daily vegetable servings becoming non-
significant, suggesting that the observed associations between psychospiritual func-
tioning and dietary behaviors were not reducible solely to age differences. Moreover,
age itself was associated with several dietary and lifestyle indicators, including less
frequent leafy green vegetable consumption, greater daily grain and dairy consumption,
lower sweets and dessert intake, and more frequent calcium supplementation. These
findings are broadly consistent with previous literature, suggesting that older adults
may engage more frequently in selected health-promoting behaviors, potentially due to
greater health awareness, medical recommendations, or increasing concerns regarding
chronic disease prevention [65,66]. Interestingly, age was also positively associated
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with caffeine consumption. This finding may partly reflect generational differences
in preferred stimulant use, as younger individuals increasingly consume alternative
products such as energy drinks, which may not have been fully captured by the present
measure [67,68]. Furthermore, the finding that the Flourishing profile was characterized
by significantly older age relative to the remaining profiles is broadly consistent with
evidence suggesting that older adults often report higher well-being and may regulate
emotional experiences more effectively across adulthood [69]. However, this advantage
may not extend indefinitely, as very advanced age may involve cumulative health-related
limitations that negatively affect well-being and functioning [70].

4.1. Practical Implications

The present findings may carry several practical implications for health promotion and
preventive interventions. The identified profiles suggest that dietary and lifestyle behaviors
may be associated not only with isolated psychological characteristics, but also with broader
configurations of emotional, coping-related, and spiritual functioning. Consequently,
interventions supporting stress regulation, coping self-efficacy, gratitude, forgiveness, and
meaning-focused functioning may potentially contribute not only to psychological well-
being, but also to selected health-related behaviors. Such approaches may include relatively
low-cost and scalable strategies, for example, gratitude journaling or writing exercises,
structured self-forgiveness workbooks, or meaning-centered therapeutic techniques focused
on values clarification and purpose-oriented reflection [63,64,71]. Together with previous
literature [37,55,56], the present findings additionally suggest that clinicians and health
professionals may benefit from considering the multidimensional and heterogeneous nature
of religiousness and spirituality within broader psychosocial assessment, as these factors
may function as either adaptive resources or indicators of psychological struggle depending
on the context in which they are experienced and expressed.

4.2. Limitations

Several limitations of the present study should be acknowledged. First, the cross-
sectional design precludes causal inferences regarding the relationships between psychos-
piritual functioning and dietary or lifestyle behaviors. Although the present findings are
broadly consistent with theoretical perspectives suggesting that psychospiritual resources
may support adaptive health-related functioning, previous literature also indicates that
these relationships are likely bidirectional, as dietary behaviors may themselves influence
emotional functioning, stress regulation, and well-being over time [1,2]. Second, the study
did not assess religious affiliation or participants’ formal religious status. Although the
employed measures may be administered across individuals with varying levels of religios-
ity or spirituality, including nonreligious participants who may endorse lower response
options, the meaning and psychological function of religious/spiritual constructs may
differ substantially across religious, spiritual, and nonreligious groups, as well as across
different religious traditions. Consequently, the observed profiles and associations may not
generalize equally across all belief systems or cultural contexts. Nevertheless, it should be
noted that the sample was recruited in the United States, where Christianity remains the
majority religious affiliation, with recent national estimates indicating that approximately
two-thirds of adults identify as Christian [72]. Furthermore, although the present study
included multiple dimensions of religiousness and spirituality, incorporating measures
reflecting more instrumental or potentially maladaptive forms of spiritual functioning,
such as spiritual bypassing [56], might provide additional insight into the heterogeneity
of psychospiritual functioning. Third, the study relied on a convenience sample and was
predominantly composed of women. Although the number of male participants remained
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sufficiently large to retain men within the analyses, the obtained profiles and associations
should nevertheless be generalized with caution, particularly to more gender-balanced
or culturally diverse populations. Fourth, dietary and lifestyle behaviors were compared
across latent profiles using assigned profile membership as an observed grouping variable.
Although this approach provides an interpretable first examination of behavioral differ-
ences across profiles, it does not fully account for classification uncertainty. Future studies
could strengthen these analyses by using distal outcome procedures specifically designed
for mixture models, such as the Bolck-Croon-Hagenaars distal outcome approach. Fifth,
the latent profile solution should be interpreted as exploratory and model-generating rather
than confirmatory. Although the four-profile structure was supported in the present sample,
its stability requires evaluation in independent datasets, as alternative profile solutions
may provide a better fit in other populations. Finally, the present findings were obtained in
a general community sample. Psychospiritual resources and their associations with dietary
and lifestyle behaviors may operate differently under conditions of severe psychological
crisis, trauma, chronic illness, or other major stressors.

5. Conclusions

The present study preliminarily demonstrated that distinct psychospiritual profiles
are associated with modest differences in selected dietary and lifestyle behaviors, partic-
ularly breakfast consumption, fast-food intake, vegetable and whole-grain consumption,
sweets and dessert intake, salt use, and calcium supplementation. Using a person-centered
approach, the findings suggest that healthier dietary tendencies may be linked not only to
lower psychological distress, but also to broader constellations of coping-related, emotional,
interpersonal, and spiritual resources co-occurring within individuals. At the same time,
the identified profiles highlighted the heterogeneous nature of religiousness and spirituality,
indicating that elevated spiritual functioning does not necessarily preclude psychological
burden and may reflect different psychological functions depending on the broader psy-
chosocial context. Collectively, the findings support the value of integrating psychological
and spiritual dimensions within research on health-related behaviors and suggest that
psychospiritual functioning may represent one component of broader processes associated
with adaptive lifestyle patterns.
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Abbreviations

The following abbreviations are used in this manuscript:

ANCOVA  Analysis of Covariance
ANOVA Analysis of Variance

AIC
BIC
BMI

Akaike Information Criterion
Bayesian Information Criterion
Body Mass Index

BMMRS Brief Multidimensional Measure of Religiousness/Spirituality

CES-D-10  10-item Center for Epidemiologic Studies Depression Scale

DSES Daily Spiritual Experience Scale

GED General Educational Development
GQ-6 Gratitude Questionnaire-Six Item Form
HSD Honestly Significant Difference

HSRB Human Subjects Review Board

LPA Latent Profile Analysis

PSS-10 10-item Perceived Stress Scale

R/S Religious/Spiritual

SABIC Sample-Adjusted Bayesian Information Criterion
SD Standard Deviation

SE Standard Error

TTF Tendency to Forgive Scale

Appendix A. Dietary and Health Behavior Items Adapted from the
Personal Wellness Profile (Parklawn Federal Occupational Health
Unit, 2000)

1.

10.

11.

12.

How often do you eat breakfast (more than just a roll and a cup of coffee)? (from
1 = Eat breakfast every day to 4 = Seldom or never eat breakfast)

How often do you eat snack foods between meals (e.g., chips, pastries, soft drinks,
candy, ice cream, cookies)? (from 1 = Three or more times per day to 4 = Seldom or
never eat snack foods)

How often do you eat fast food meals (e.g., hamburgers, tacos, fried chicken, hot
dogs, French fries, milkshakes)? (from 1 = Four or more times per week to 4 = Seldom
Or never)

Indicate the kinds of foods you usually eat. (from 1 = Nearly always eat high-fat foods
to 5 = Eat only low-fat foods)

Indicate the kinds of breads and grains you usually eat. (from 1 = Nearly always eat
refined grain products to 5 = Eat only whole-grain products)

Indicate the kinds of protein foods you usually eat. (from 1 = Nearly always eat
animal-based proteins to 5 = Eat only plant-based proteins)

How often do you eat dark leafy green vegetables (e.g., spinach, kale, broccoli)? (from
1 = Five or more times per week to 5 = Seldom or never)

How many servings of grains do you typically consume per day? (from 0 = 0 servings
to 5 = 5 or more servings)

How many servings of vegetables do you typically consume per day? (from 0 =0
servings to 5 = 5 or more servings)

How many servings of fruit do you typically consume per day? (from 0 = 0 servings
to 5 =5 or more servings)

How many servings of dairy products do you typically consume per day? (from 0 =0
servings to 5 = 5 or more servings)

How many servings of protein foods do you typically consume per day? (from 0 =0
servings to 5 = 5 or more servings)
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13.  How many servings of sweets and desserts do you typically consume per day? (from
0 = 0 servings to 5 = 5 or more servings)

14. How many servings of fats (e.g., butter, oil, margarine, dressings) do you typically
consume per day? (from 0 = 0 servings to 5 = 5 or more servings)

15. How often do you add salt to your food or consume salty foods (e.g., chips, pickles,
soy sauce)? (from 1 = Seldom or never to 4 = Nearly every meal)

16. How many 8-ounce glasses of water do you usually drink each day? (from 1 = One or
less to 8 = Eight or more)

17.  Compared to your weight 10 years ago, how much do you weigh now? (from 1 =10
pounds more to 4 = Weigh less now)

18. Do you take a calcium supplement regularly? (from 1 = Yes to 2 = No)

19. Do you diet often (at least 1-2 times per year)? (from 1 = Yes to 2 = No)

20. How many caffeinated drinks do you usually consume per day (e.g., coffee, tea, cola)?
(from 0 = None to 6 = Six or more per day)

21. How many alcoholic drinks do you usually consume in a typical week? (one
drink = one beer, one glass of wine, one shot of liquor, or one mixed drink) (from
1 = Seldom or never to 5 = 21 or more drinks per week)

22.  Which of the following best describes your smoking status? (from 1 = Never smoked
to 5 = Currently smoke more than 10 cigarettes per day)

Appendix B

Table Al. Descriptive Statistics and Intercorrelations Among Study Variables (N = 522).

# M (SD) Skewness  Kurtosis 1 2 3 4 5 6 7 8
1 247 (0.64) 0.33 0.09 —
2 1.56 (0.49) 1.59 3.19 0.67 *** —
3 7.83 (1.70) —0.4 0.03 —0.54 **  —(0.51 *** —
4 3.88 (1.23) —0.25 —0.64 —0.19**  —0.14* 0.30 *** —
5 3.18 (0.61) —0.85 1.1 —0.14 ** —0.13 ** 0.29 *** 0.70 *** —
6 2.80 (0.79) —0.02 -0.75 —0.13 ** -0.10* 0.23 *** 0.77 *** 0.61 *** —
7 6.15 (0.79) —1.09 1.01 —0.25**  —(.28 *** 0.39 *** 0.44 ** 0.45 *** 0.36 *** —
8 4.16 (1.19) —0.06 -0.3 —0.37 (.27 *** 0.39 *** 0.17 *** 0.16 *** 0.15 ** 0.18 *** —
9 2.93 (0.26) —0.04 —0.13 —0.16**  —0.11* 0.16 *** 0.01 0.03 0.03 0.16 *** 0.17 ***
Note. 1 = Perceived stress; 2 = Depressive symptoms; 3 = Coping self-efficacy; 4 = Daily spiritual experiences;
5 = Religious/spiritual meaning/values/beliefs; 6 = Religiousness and spirituality; 7 = Gratitude; 8 = Forgiveness;
9 = Nutrition; * p < 0.05, ** p < 0.01, ** p < 0.001.
Appendix C
Table A2. ANCOVA Effects for Dietary and Lifestyle Behaviors Across Latent Profiles Controlling
for Age.
Profile Profile . .
Variable Membership  Membership Age Partla} n* Age Partial n*
F F(l, 385) Profile p Age
(3,385) r
Breakfast-skipping frequency 3.07 0.028 0.02 0.72 0.398 <0.01
Low frequency of snack food consumption between meals 2.38 0.069 0.02 0.01 0.940 <0.01
Low frequency of fast-food consumption 4.04 0.008 0.03 0.08 0.776 <0.01
Low-fat food consumption 2.29 0.078 0.02 1.52 0.219 <0.01
Whole-grain consumption 2.09 0.102 0.02 1.8 0.180 <0.01
Plant-based protein consumption 0.66 0.576 0.01 2.71 0.100 0.01
Low frequency of leafy green vegetable intake 4.95 0.002 0.04 12.12 <0.001 0.03
Daily grain servings 1.75 0.156 0.01 18.18 <0.001 0.05
Daily vegetable servings 1.51 0.211 0.01 1.37 0.242 <0.01
Daily fruit servings 2.01 0.111 0.02 0.78 0.376 <0.01
Daily dairy servings 0.66 0.577 0.01 17.82 <0.001 0.04
Daily protein servings 0.18 0.91 <0.01 3.77 0.053 0.01
Daily sweets and dessert servings 4.13 0.007 0.03 5.56 0.019 0.01
Daily fat servings 1.13 0.336 0.01 041 0.521 <0.01
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Table A2. Cont.

Profile Profile . .
Variable Membership  Membership FAge Parh;‘illnz Age Pal}:al n?
F, 385 » @, 385) Profile p ge
Frequency of salt addition or salty food consumption 4.85 0.003 0.04 229 0.131 0.01
Daily water intake (glasses) 1.48 0.219 0.01 2.54 0.112 0.01
Current weight relative to 10 years ago (lower weight) 0.33 0.804 <0.01 0.08 0.775 <0.01
Calcium supplementation (no use) 5.28 0.001 0.04 24.02 <0.001 0.06
Absence of dieting behavior 2.3 0.077 0.02 0.13 0.718 <0.01
Daily caffeine intake 2.29 0.078 0.02 12.43 <0.001 0.03
Alcohol consumption 1.59 0.19 0.01 0.5 0.479 <0.01
Smoking behavior 2.25 0.082 0.02 0.35 0.556 <0.01
BMI 0.698 0.553 0.01 5.059 0.025 0.01
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