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Abstract 
Aim: To test whether the anger dimension of Food Craving Behavior (FCB) 
differs across WHO BMI categories in adult women (World Health Organiza-
tion, 2000), and to summarize patterns for the remaining FCB dimensions and 
the global score. Design: Cross-sectional study of adult women (N = 217). 
BMI was classified per WHO criteria (World Health Organization, 2000) into 
normal weight (n = 97), overweight (n = 82), and obesity (n = 38). A validated 
multidimensional FCB questionnaire yielded a global score and five dimen-
sions (anxiety-stress, depression, leisure, anger, and psychological reactance). 
Methods: One-way ANOVAs compared FCB outcomes across BMI catego-
ries. Multiple testing across the five dimension-level ANOVAs was controlled 
using Holm (primary) and Benjamini-Hochberg FDR (sensitivity) correc-
tions. Tukey HSD was applied only to dimensions remaining significant after 
correction. Results: Anger differed significantly across BMI groups, with 
means (±SD) of 6.71 ± 2.19 (normal), 8.20 ± 2.57 (overweight), and 7.95 ± 
2.85 (obesity), F (2, 214) = 8.87, p = 0.000199, η2 = 0.077; the effect remained 
significant after Holm/FDR correction. Other dimensions were not significant 
(all adjusted p > 0.05). The global FCB score showed a nonsignificant trend F 
(2, 214) = 2.35, p = 0.098. Conclusions: Among FCB dimensions, anger is the 
only domain that differs across WHO BMI categories higher in overweight 
and obesity than in normal weight-highlighting the relevance of affective pro-
cesses in weight management for adult women. 
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1. Introduction 

The prevalence of Food Craving Behavior (FCB) is high across populations, alt-
hough reported frequencies vary depending on study design, sample size, and 
population characteristics. FCB is more frequently observed in women, with re-
ported prevalence ranging from 28% to 97% [1]. Sex differences have been de-
scribed in the intensity and frequency of tonic and trait food cravings, whereas 
cue-induced cravings have shown less consistent patterns. Overall, women tend 
to report stronger tonic and trait food cravings [1]. 

The etiology of FCB is multifactorial and has been interpreted through biolog-
ical, psychosocial, and cultural frameworks. From a biopsychosocial perspective, 
prior research suggests that FCB may be triggered by psychological or physiolog-
ical stress, as well as by emotional states such as anxiety, depression, anger, and 
food-related psychological reactance [2]. 

Emotions are adaptive responses involving physiological changes, subjective 
experiences, and cognitive processing. Although transient, emotional states can 
substantially influence survival-oriented behaviors, including eating behavior [3]. 
Individuals naturally strive to enhance positive emotions (e.g., satisfaction, pride, 
joy, love) and to avoid negative ones such as sadness, anger, anxiety, boredom, 
and fear [4]. Emotion regulation often aims to reduce the intensity and expression 
of negative emotions, especially anger, sadness, and anxiety, while enhancing pos-
itive states [4]. Although food intake may temporarily generate positive emotions, 
this effect often reflects a distorted emotional appraisal that fosters maladaptive 
eating behaviors. Such patterns may result in weight gain, obesity, and subsequent 
negative affective consequences such as guilt, sadness, and heightened stress or 
anger, thereby reinforcing the cycle of dysregulated eating [3]. 

Anger, as a prolonged emotional state, has been associated with both over-
weight and obesity-complex conditions influenced by psychological, social, and 
cultural factors. Individuals living with excess weight are frequently exposed to 
stigma and discrimination, which can provoke emotional and behavioral re-
sponses such as frustration, defensive aggression, and social withdrawal [5]. Ste-
reotypes depicting people with overweight as lazy or lacking self-discipline can 
contribute to feelings of rejection and dehumanization. Moreover, experiences of 
bullying or exclusion may exacerbate interpersonal conflicts and lead to anxiety, 
depression, or aggressive responses [5] [6]. 

Based on this evidence, we hypothesized that women living with overweight or 
obesity would report higher levels of anger and food-related psychological reac-
tance compared to women with normal weight. Thus, the primary aim of this 
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study was to compare the five dimensions of FCB among three groups of women: 
those with normal weight (NW), overweight (OW), and obesity (OB), using a val-
idated multidimensional FCB questionnaire [2]. 

2. Methods 

Ethical Considerations. This study was approved by an institutional Ethics 
Committee (Approval No. CIBIUG-P-10-2015) and was classified as minimal 
risk. All participants provided written informed consent before their inclusion. 
All procedures were conducted in accordance with the ethical standards of the 
Mexican Ministry of Health and with the 1964 Declaration of Helsinki and its 
subsequent amendments [7] [8]. 

Participants. Eligible participants were women residing in urban areas of cen-
tral Mexico. Recruitment occurred from August 2017 to August 2018 through 
posters, social media, and in-person outreach in public areas. Inclusion criteria 
were adult women aged 18 years or older, with reproductive age defined as regular 
menstrual cycles lasting 21 - 35 days [9]. Eligible participants were required to 
have sufficient education to independently read, understand, and complete the 
FCB questionnaire, and to have no anatomical abnormalities or psychiatric disor-
ders affecting eating behavior. Exclusion criteria were the use of medications for 
weight control or mood disorders (e.g., antidepressants, anxiolytics), and the pres-
ence of medical conditions influencing weight or appetite, including diabetes, hy-
pothyroidism, polycystic ovary syndrome, adrenal hyperplasia, Cushing’s syn-
drome, or previously diagnosed eating disorders. 

Sample Size and Recruitment. Sample size was estimated using EPIDAT 4.2 based 
on a population of 874,542 women of reproductive age in the study areas, with an 
expected FCB prevalence of 86% and an absolute precision of 5%. The calculated 
sample size was 150; ultimately, 217 women were enrolled through non-probabil-
istic sampling. All assessments were conducted in a laboratory specializing in oc-
cupational and environmental health at a university research facility. 

Measures and Instrument Validation. Food Craving Behavior (FCB) was as-
sessed using a 30-item questionnaire previously validated in a sample of women 
aged 18 to 40 years [2]. The items were developed based on conceptual frame-
works of FCB relevant to the local cultural context and encompass five dimen-
sions: anxiety-stress, depression, leisure, food-related psychological reactance, 
and anger. Factor analysis with orthogonal rotation identified five factors explain-
ing 63.5% of the total variance. The instrument demonstrated excellent internal 
consistency (Cronbach’s α = 0.92), with all items showing corrected item-total 
correlations above 0.2 [2]. 

Anthropometric Assessment. Height was measured to the nearest millimeter 
using a Seca® stadiometer. Weight was measured using calibrated digital scales. 
BMI was calculated using the Quetelet index [10]. All assessments followed the 
International Society for the Advancement of Kinanthropometry (ISAK) protocol 
[2]. 
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Statistical Analysis. Data analysis was conducted using STATISTICS v8 (Tulsa, 
OK, USA). The Kolmogorov-Smirnov-Lilliefors test was used to assess normality. 
For normally distributed variables (p > 0.05), parametric tests were applied. Anal-
yses were two-sided with α = 0.05. BMI was operationalized as a three-level factor 
per WHO cut-offs [10]: normal (18.5 - 24.9 kg/m2), overweight (25.0 - 29.9 kg/m2), 
and obesity (≥30.0 kg/m2). Continuous variables are presented as means and cat-
egorical variables as n (%). Missing data was handled by complete-case analysis 
on an outcome-by-outcome basis; the sample size for each test is reported in the 
corresponding table. 

Group comparisons across WHO BMI categories were performed with one-way 
ANOVAs for each FCB dimension (anger, anxiety-stress, depression, leisure, and 
psychological reactance). We report F, p, and η2 as the effect size. To control the 
family-wise error rate across the five-dimension ANOVAs, Holm-Bonferroni cor-
rection was prespecified (primary); Benjamini-Hochberg FDR (q < 0.05) was used 
as a sensitivity approach. Post-hoc pairwise comparisons (Tukey HSD) were con-
ducted only for dimensions that remained significant after correction (anger). For 
completeness, the global FCB score was also analyzed by ANOVA but was not 
included in the multiple-comparison family. 

Distributions of severity categories (None = 0; Mild = 1; Moderate = 2; Severe 
= 3) by BMI group were compared with Pearson’s χ2 tests (3 × 4 tables; 2 × 3 when 
dimensions were collapsed to binary levels for sensitivity). When expected cell 
counts were <5, results were verified with likelihood-ratio χ2 and/or Fisher’s exact 
test. Effect sizes for contingency analyses were summarized with Cramér’s V. 

To assess independent associations, multivariable linear regressions were fitted 
for the global FCB score and each dimension, with BMI (continuous) and age as 
predictors. Education level (ordinal proxy of socioeconomic status) and physical 
activity (binary) were included in sensitivity models. Height was excluded due to 
collinearity. Multicollinearity was evaluated using variance inflation factors (VIF), 
and BMI was retained for model parsimony. Only the anger model yielded signif-
icant two-predictor fit statistics (R2 = 0.107, adj. R2 = 0.098, p < 0.001). Robust 
(HC) standard errors were applied. 

3. Results 

General Characteristics of the Study Population. Participants were classified by 
BMI according to WHO criteria (World Health Organization, 2000): normal 
weight (18.5 - 24.9 kg/m2; n = 97), overweight (25.0 - 29.9 kg/m2; n = 82), and 
obesity (≥30.0 kg/m2; n = 38). The mean age of the total sample was 28.47 ± 11.71 
years. Half of the participants were housewives, 20% were students, and 20% were 
employees; 10% held a bachelor’s degree. The average education level corre-
sponded to upper secondary (high school). Based on a regional socioeconomic 
classification, 96.7% belonged to a middle socioeconomic level. 

Gynecological and Obstetric Characteristics. At assessment, 52% of women 
with regular cycles were in the follicular phase and 48% in the luteal phase. The 
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mean age at menarche was 12.2 ± 1.5 years. Most participants (84%) reported reg-
ular cycles (21 - 35 days), 8% had irregular cycles, and 8% were using hormonal 
contraceptives. FCB scores did not differ between menstrual phases (t test, p > 
0.05). 

Anthropometric Characteristics and FCB. Significant differences in body weight 
were observed among the three groups: 55.56 ± 7.21 kg in the normal-weight 
(NW) group, 69.24 ± 6.56 kg in the overweight (OW) group, and 82.0 ± 9.91 kg 
in the obesity (OB) group [ANOVA, F = 186.09, p < 0.0001]. In contrast, mean 
height did not differ significantly across groups: 160.04 ± 6.09 cm (NW), 158.49 
± 6.39 cm (OW), and 158.42 ± 7.27 cm (OB) [F = 1.64, p = 0.19]. As expected, 
BMI values showed statistically significant differences, with means of 21.66 ± 2.24 
kg/m2 (NW), 27.52 ± 1.40 kg/m2 (OW), and 32.62 ± 2.80 kg/m2 (OB) [F = 422.67, 
p < 0.0001]. 

Physical Activity. A total of 71.5% of participants reported engaging in some 
form of physical activity, including household chores; however, they did not fol-
low a regular exercise regimen [11]. No significant differences were found in FCB 
scores between participants who engaged in physical activity at least three times 
per week for ≥30 minutes during the last three months and those who were phys-
ically inactive (independent t test = –0.43, p = 0.66). 

FCB Severity and Dimension “Triggers”. Moderate global FCB was observed in 
68.2% of participants (148/217), whereas severe FCB was present in 31.3% 
(68/217). Across specific dimensions, the prevalence of ≥ mild report was: depres-
sion (100%), food psychological reactance (89.4%), leisure (87.1%), anxiety-stress 
(82.0%), and anger (39.6%) (all N = 217). Table 1 summarizes the χ2 comparisons 
across WHO-BMI categories (World Health Organization, 2000). A significant 
difference was detected for the anger dimension [χ2 = 23.93, p = 0.00054], with ≥ 
mild report in 56.1% of participants in the overweight group, 44.7% in the obesity 
group, and 23.7% in the normal-weight group. In contrast, food psychological re-
actance did not differ significantly across BMI categories [χ2 = 10.29, p = 0.11], 
with ≥ mild report rates of 88.7% (NW), 89.0% (OW), and 92.1% (OB). 

 
Table 1. Frequencies of the five dimensions of Food Craving Behavior (FCB) in adult 
women with normal weight, overweight, and obesity. 

Dimension/Severity NW n (%) OW n (%) OB n (%) 

Leisure (χ2 = 5.60, p = 0.47)    

None 11 (11.3) 9 (11.0) 8 (21.1) 

Mild 74 (76.3) 67 (81.7) 25 (65.8) 

Moderate 11 (11.3) 6 (7.3) 5 (13.2) 

Severe 1 (1.0) 0 (0.0) 0 (0.0) 
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Continued 

Anxiety-Stress (χ2 = 6.40, p = 0.38)    

None 21 (21.7) 10 (12.2) 8 (21.1) 

Mild 61 (62.9) 63 (76.8) 23 (60.5) 

Moderate 14 (14.4) 7 (8.5) 6 (15.8) 

Severe 1 (1.0) 2 (2.4) 1 (2.6) 

Depression (χ2 = 4.60, p = 0.33)    

Mild 67 (69.1) 45 (54.9) 22 (57.9) 

Moderate 23 (23.7) 31 (37.8) 13 (34.2) 

Severe 7 (7.2) 6 (7.3) 3 (7.9) 

Anger (χ2 = 23.93, p = 0.00054)    

None 74 (76.3) 36 (43.9) 21 (55.3) 

Mild 22 (22.7) 42 (51.2) 16 (42.1) 

Moderate 0 (0.0) 4 (4.9) 1 (2.6) 

Severe 1 (1.0) 0 (0.0) 0 (0.0) 

Food Psychological Reactance  
(χ2 = 10.29, p = 0.11) 

   

None 11 (11.3) 9 (11.0) 3 (7.9) 

Mild 58 (59.8) 34 (41.5) 20 (52.6) 

Moderate 22 (22.7) 35 (43.9) 11 (28.9) 

Severe 6 (6.2) 4 (4.9) 4 (10.5) 

Global FCB (χ2 = 2.80, p = 0.59*)    

Mild 1 (1.0) 0 (0.0) 0 (0.0) 

Moderate 70 (72.2) 53 (64.6) 25 (65.8) 

Severe 26 (26.8) 29 (35.4) 13 (34.2) 

NW = normal weight; OW = overweight; OB = obesity. FPR = Food Psychological Reac-
tance; FCB = Food Craving Behavior. *For global FCB, ML-χ2 with Fisher correction was 
applied: χ2 = 3.19, p = 0.53. 

 
Mean Scores of FCB Dimensions. Table 2 shows the mean global FCB score 

(86.51 ± 11.35; maximum = 120). By BMI category, means were 84.66 ± 12.08 
(NW), 87.96 ± 9.38 (OW), and 88.08 ± 12.84 (OB). Although higher values were 
observed in the overweight and obesity groups compared with normal weight, dif-
ferences were not statistically significant [F(2, 214) = 2.35, p = 0.098]. Figure 1 
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illustrates significant differences in anger scores across BMI groups [F(2, 214) = 
8.87, p = 0.000199, η2 = 0.077], with the highest mean in overweight (8.20 ± 2.57), 
followed by obesity (7.95 ± 2.85) and normal weight (6.71 ± 2.19). In contrast, 
food psychological reactance did not differ significantly [F(2, 214) = 2.19, p = 
0.114], with means of 9.60 ± 4.06 (NW), 10.76 ± 3.53 (OW), and 10.45 ± 3.57 (OB) 
(Figure 2). 

 
Table 2. FCB dimensions across WHO-BMI groups (ANOVA with Holm and FDR corrections). 

FCB 
Dimensions 

NW 
(n = 97) 

Mean ± SD 

OW 
(n = 82) 

Mean ± SD 

OB 
(n = 38) 

Mean ± SD 
F p p Holm 

p 
FDR 

Anger 6.71 ± 2.19 8.20 ± 2.57 7.95 ± 2.85 8.87 0.0001 0.001 0.001 

Leisure 9.30 ± 2.96 9.18 ± 2.39 9.45 ± 3.06 2.99 0.052 0.21 0.131 

Anxiety-Stress 7.42 ± 2.80 7.78 ± 2.61 8.03 ± 3.08 0.78 0.46 0.92 0.55 

Depression 6.05 ± 2.08 6.40 ± 2.17 6.24 ± 2.26 0.60 0.55 0.92 0.55 

Psychological Reactance 9.60 ± 4.06 10.76 ± 3.53 10.45 ± 3.57 2.19 0.11 0.34 0.19 

Global FCB 84.66 ± 12.08 87.96 ± 9.38 88.08 ± 12.84 2.35 0.098 — — 

FCB = Food Craving Behavior. Degrees of freedom for all ANOVAs were (2, 214). Holm and FDR corrections were applied across 
the five dimension-specific ANOVAs (anger, leisure, anxiety-stress, depression, psychological reactance). The global FCB score is 
reported for completeness but was not included in the multiple-comparison correction set. p Holm = p-value adjusted using Holm’s 
sequential correction for multiple comparisons. p FDR = p-value adjusted using the False Discovery Rate (Benjamini-Hochberg) 
procedure. 

 

 
Figure 1. Shows the results of the anger dimension as a trigger of food craving behavior in 
the three groups studied. NW= Participants living with Normal Weight; OW = Participants 
living with Overweight; OB = participants living with obesity. FCB = Food Craving Behavior. 
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Figure 2. Shows the results of the food psychological reactance dimension as a trigger of 
food craving behavior in the three groups studied. NW= Participants living with Normal 
Weight; OW = Participants living with Overweight; OB = participants living with obesity. 
FCB = Food Craving Behavior. 

 
Predictors of Food Craving Behavior. Multiple regression models (Table 3) in-

dicated that BMI was a significant positive predictor of Anxiety-Stress (B = 0.224, 
p = 0.046), whereas age was not significant. For the Anger dimension, both BMI 
(B = 0.124, p = 0.003) and age (B = 0.032, p = 0.054) showed positive associations, 
with age reaching a marginal level of significance. Model fit statistics for anger 
indicated R2 = 0.107, adjusted R2 = 0.098, F = 12.77, p < 0.001, RMSE = 2.42. In 
contrast, Psychological Reactance showed only a trend-level effect for BMI (p = 
0.059), while age was nonsignificant. For the Global FCB score, neither BMI (p = 
0.089) nor age (p = 0.724) reached statistical significance. These findings suggest 
that higher BMI is consistently associated with greater FCB severity, particularly 
in the anxiety-stress and anger dimensions. Figure 3 illustrates the positive asso-
ciation between BMI and FCB scores. Table 3 summarizes the regression models. 

Additional Analysis. We examined multicollinearity among BMI, weight, and 
height using variance inflation factors (VIF); models with VIF > 5 were refined. 
To control family-wise error across the five ANOVAs on FCB dimensions, we 
applied Holm–Bonferroni correction (primary) and Benjamini-Hochberg FDR 
(sensitivity). Multiple linear regressions were re-run adjusting for socioeconomic 
status (proxied by education level) and physical activity (≥3 sessions/week vs. in-
active) [11], with robust standard errors. 

Multiple-comparison correction. After Holm-Bonferroni adjustment across the 
five ANOVAs, the anger dimension remained significant (p-adjusted = 0.0005), 
while food psychological reactance was not (p-adjusted = 0.08). Under BH-FDR, 
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anger remained significant (q = 0.0005) and food psychological reactance was 
marginal (q = 0.050). 

Collinearity diagnostics. Analyses indicated overlap between BMI and weight 
(VIF values to be reported). In sensitivity models excluding weight and adjusting 
for education level and physical activity, BMI remained a significant predictor of 
global FCB and of the anxiety-stress and anger dimensions (coefficients and 95% 
CIs to be updated after reclassification). 

 
Table 3. Multiple regression of FCB outcomes on BMI and age. 

Outcome Predictor B SE B β SE β t p 

Anxiety-Stress 
BMI 0.224 0.110 0.190 0.094 2.007 0.046 

Age −0.035 0.040 −0.084 0.096 −0.876 0.382 

Anger 
BMI 0.124 0.042 0.224 0.076 2.952 0.003 

Age 0.032 0.016 0.147 0.076 1.940 0.054 

Psychological Re-
actance 

BMI 0.142 0.075 0.179 0.094 1.896 0.060 

Age −0.024 0.027 −0.086 0.096 −0.890 0.375 

Global FCB 
BMI 0.384 0.224 0.162 0.094 1.713 0.089 

Age −0.028 0.080 −0.034 0.097 −0.353 0.724 

FCB = Food Craving Behavior; BMI = Body Mass Index (kg/m2); Age = years; B = unstandardized coefficient; β = standardized 
coefficient; SE = standard error. All models include a constant. Height was removed from all models. Only the anger model had 
reported two-predictor fit statistics at this time. 

 

 
Figure 3. Relationship between Food Craving Behavior variables and Body Mass Index 
(BMI) in the studied sample of women. 
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4. Discussion 

Is craving for food a more frequent problem in women living with overweight and 
obesity? This study demonstrated a high prevalence of Food Craving Behavior 
(FCB) in adult women (mean age: 28.4 ± 11.7 years), with moderate levels ob-
served in 68.2% and severe levels in 31.3% of participants. These frequencies ex-
ceed those reported in a previous study of younger women (mean age: 23 years) 
with predominantly normal weight, where severe FCB was observed in only 14.6% 
of the sample [2]. Across FCB dimensions, depression symptoms were present in 
all participants, predominantly at a mild level. Food psychological reactance 
(89.4%), leisure restriction (87.6%), and anxiety-stress (82.2%) also emerged as 
frequent dimensions. In contrast, anger was less prevalent overall (39.7%), yet it 
was the only dimension that differed significantly across BMI categories, with 
higher scores in women with overweight and obesity compared to those with nor-
mal weight (p < 0.001). These findings are consistent with previous research show-
ing that emotional states including anger, depression, and anxiety can influence 
food cravings and contribute to maladaptive eating behaviors [3] [12]. Moreover, 
ecological momentary assessment (EMA) studies—real-time evaluations of psy-
chological states in daily life—confirm robust associations between stress and 
craving in naturalistic settings [13]. 

Several mechanisms may explain the association between anger and food crav-
ings in overweight and obese women. First, anger may trigger cravings for comfort 
foods rich in sugar and fat as a coping strategy [14] [15]. Second, activation of the 
stress response may elevate cortisol, which has been linked to abdominal adipos-
ity, insulin resistance, hunger, and increased cravings [14] [16] [17]. Third, palat-
able foods engage reward-related brain regions (including the ventral tegmental 
area, nucleus accumbens, amygdala, hippocampus, and prefrontal cortex) provid-
ing transient relief from negative effects [18] [19]. Fourth, recurrent emotional 
eating may reinforce maladaptive craving patterns over time. Finally, weight-re-
lated stigma may exacerbate emotional distress and further amplify craving be-
haviors in women with excess weight [15] [20]. 

Association between BMI and FCB in adult women. In the global assessment, 
almost all participants across BMI categories reported moderate or severe FCB, 
with no significant differences between normal weight, overweight, and obese 
groups (χ2 = 2.80, p = 0.59). These findings suggest that elevated FCB may be a 
generalized phenomenon among adult women rather than a feature specific to 
excess body weight [21]. 

Predictors of Food Craving Behavior. The multiple regression analyses demon-
strated that BMI was consistently associated with higher food craving severity in 
affective dimensions, particularly anxiety-stress and anger. Notably, the anger 
model showed the strongest fit, with BMI emerging as a significant predictor and 
age contributing a marginal effect, suggesting that both adiposity and life stage 
may influence susceptibility to anger-related cravings [22]. These findings rein-
force the notion that excess weight is not only linked to physiological conse-
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quences but also to heightened vulnerability in specific emotional domains [23]. 
Psychological reactance exhibited only a trend-level association with BMI, which 
may indicate that this dimension is less directly influenced by body composition 
or more context-dependent [24]. In contrast, the global FCB score did not show 
significant predictors, underscoring that the emotional subdomains capture more 
nuanced associations than the aggregated score. Overall, these results highlight 
the importance of targeting affective processes (especially anger) in strategies for 
weight management and the prevention of maladaptive eating in women [25]. 

Previous studies have reported both positive associations between FCB and 
BMI [2] and null findings [21], which may reflect methodological differences. A 
limitation of the present study is the reliance on BMI, as it does not distinguish 
between lean and fat mass. However, recent cross-sectional data indicate that 
emotional eating increases energy intake in overweight and obese women, sup-
porting the relevance of this pathway [26]. 

Affective states and food craving behavior. All five FCB dimensions (depres-
sion, anger, anxiety-stress, food psychological reactance, and leisure) were ana-
lyzed across BMI groups. Leisure emerged as a highly prevalent trigger, reported 
by 87.6% of women with normal weight, 89.0% of those with overweight, and 
78.9% of those with obesity. Cravings often arose during rest, boredom, or social 
gatherings involving food. Although boredom is frequently mentioned as a trig-
ger, empirical research on its role in FCB remains scarce [19]. 

Variability in global FCB prevalence across studies may stem from differences 
in measurement tools, conceptual definitions, inclusion criteria, and sampling 
[25]-[27]. To minimize such inconsistencies, the present study used a validated 
questionnaire with robust psychometric properties [2]. Still, questions remain re-
garding food cravings in the absence of hunger, their relationship with disordered 
eating, and their contribution to overweight and obesity risk. 

5. Conclusion 

This study revealed a high prevalence of food craving behavior across all BMI cat-
egories, including women with normal weight. Anger was the only affective di-
mension that differed significantly between groups, with higher scores in over-
weight and obese women. Food psychological reactance was also highly prevalent, 
although without group differences. Importantly, regression analyses identified 
BMI as a predictor of global FCB severity and of specific affective subscales (anx-
iety-stress and anger), even after adjustment for sociodemographic and behavioral 
factors. These findings underscore the importance of integrating emotional and 
psychological components into comprehensive strategies for the prevention and 
management of overweight and obesity in women. 
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Supplementary Material S1. Variance Inflation Factor (VIF) 
Diagnostics 

Variance Inflation Factor (VIF) analyses were conducted for the regression mod-
els including BMI and Age as predictors of Food Craving Behavior (FCB) out-
comes. VIF values were approximately 1.38 for both predictors, with correspond-
ing tolerances of 0.72, which are well below accepted thresholds for moderate 
(VIF > 5) or severe (VIF > 10) multicollinearity. These results indicate that the 
regression coefficients for BMI and Age are stable, and their standard errors are 
not inflated by collinearity. The exclusion of anthropometric variables highly cor-
related with BMI (i.e., Weight and Height) is therefore methodologically justified. 
Consequently, the observed associations-particularly the significant effects of BMI 
on the Anger and Anxiety-Stress dimensions can be interpreted with confidence. 

Note: VIF values apply to the specific models with BMI and Age as predictors. 
Should additional correlated predictors be introduced (e.g., Weight, Height, or 
interaction terms), VIF diagnostics should be re-evaluated. 
 
Table S1. Variance inflation factors (VIF) for predictors in multiple regression models。 

Outcome Predictor VIF Tolerance 

All models (Anxiety-Stress, Anger, 
Psychological Reactance, Global FCB) 

Age 1.38 0.72 

All models (Anxiety-Stress, Anger, 
Psychological Reactance, Global FCB) 

BMI 1.38 0.72 

VIF = Variance inflation factor; Tolerance = 1/VIF. Values < 5 (tolerance > 0.2) indicate 
no problematic multicollinearity. BMI = Body Mass Index. 
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