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Background: Heightened reward sensitivity (RS) may lead to greater preference for high-calorie foods, excessive intake, and weight gain. However, the association between RS, eating behavior traits, and body mass index (BMI) remains unclear.

Objective: We examined the relationship between RS and BMI and explored the associations of eating behavior traits with RS among female college students.

Methods: A cross-sectional study was conducted with female students aged 18–25 years in Riyadh, Saudi Arabia. Anthropometric measurements were obtained to calculate BMI. Eating behaviors were assessed using the Three-Factor Eating Questionnaire, which measures cognitive restraint, disinhibition, and hunger. RS was evaluated using the progressive ratio task. Correlations between BMI, RS, and eating behavior traits were analyzed using non-parametric statistical methods.

Results: The data of 89 students were analyzed. No significant associations were found between BMI and RS. Similarly, there were no significant correlations between RS and any of the eating behavior traits. Among the Three-Factor Eating Questionnaire subscales, only disinhibition was significantly positively correlated with BMI (r = 0.21, p < 0.05). RS (breakpoint) was positively correlated with hunger (r = 0.25, p < 0.05) and negatively correlated with cognitive restraint (r = −0.40, p < 0.001). There were no significant differences in breakpoint scores between participants with low and high BMI.

Conclusion: Although no significant associations were observed between BMI and RS or between RS and eating behavior traits, the findings contribute to understanding the complex interplay between psychological and behavioral factors in eating and weight regulation.
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1 Introduction

Reward sensitivity (RS) is a personality trait that controls responsiveness to rewarding stimuli. It is mediated by the behavioral activation system, which drives approach behaviors toward positive reinforcement and avoidance of punishment (Schag et al., 2021; Sutton et al., 2022). The mesolimbic dopamine pathways, including the ventral tegmental area, nucleus accumbens, and orbitofrontal cortex regions, regulate reward anticipation, motivation, and reinforcement learning (Liu and Kanoski, 2018; Loxton, 2018). Along with neurobiological mechanisms, RS is mediated by multiple interacting factors. Psychological traits such as impulsivity, cognitive restraint, and emotional eating have been linked to overeating and weight gain (Kidd and Loxton, 2018; Loxton and Tipman, 2017). Physiological and genetic influences, including dopaminergic receptor polymorphisms and hormonal responses to food cues, also modulate reward-related eating (Portella et al., 2021; Stover et al., 2023). Moreover, social and environmental factors such as cultural traditions (Yanaoka et al., 2022), stress (Hanson et al., 2021), and exposure to obesogenic food environments shape eating patterns and reward-driven food choices (Maxwell et al., 2017).

In the context of eating behavior, individuals with heightened RS often exhibit stronger motivational drives toward rewarding stimuli, such as palatable foods, which can influence eating patterns and weight status (Kidd and Loxton, 2018; Loxton and Tipman, 2017). Neuroimaging studies using functional magnetic resonance imaging (fMRI) further demonstrate that individuals with obesity exhibit enhanced activation in reward-related brain regions when exposed to food cues, reflecting heightened neural reward sensitivity (Alabdulkader et al., 2024; Richter et al., 2023). These findings underscore the role of brain reward circuitry in obesity and highlight the overlap between behavioral and neural mechanisms underlying food motivation.

Eating behavior traits represent key psychological dimensions that influence how individuals regulate food intake in response to internal and external cues. The Three-Factor Eating Questionnaire (TFEQ) is a well-established instrument that captures three major eating behavior constructs: cognitive restraint (conscious restriction of food intake to control body weight), disinhibition (tendency to overeat in response to stress or palatable food cues), and hunger (susceptibility to internal appetite cues) (Stunkard and Messick, 1985). These traits interact with reward processes and have been linked to variations in body mass index (BMI) and dietary control. Specifically, higher disinhibition and hunger scores are often associated with greater BMI, while cognitive restraint may mitigate overeating (Almuhammadi and Alfawaz, 2024; Esposito et al., 2021; Kruger et al., 2016).

Earlier studies assessed RS primarily through self-reported questionnaires; however, recent work has increasingly adopted behavioral measures, such as the progressive ratio task (PRT), a computer-based paradigm used to quantify the motivational drive for rewards, including food (Bell and DeWall, 2019). Bell and DeWall (2019) employed the PRT to investigate how impulsivity and self-regulatory depletion influence reward motivation. In their first study, impulsive individuals expended greater effort to obtain rewards when depleted, though this effect was not replicated in a larger pre-registered study. These findings highlight the PRT’s potential as a behavioral measure of effort-based RS. The PRT has also been applied in studies examining changes in RS following obesity surgeries, where altered responsiveness to food rewards was observed postoperatively, supporting its value in assessing motivational aspects of eating behavior (Abdeen et al., 2019; Althukair et al., 2024).

Understanding how RS interacts with eating behaviors may provide insight into the mechanisms underlying overeating and inform targeted obesity prevention strategies, particularly in at-risk populations such as young adults. Therefore, we aimed to (1) examine the association between RS, as assessed with the PRT, and BMI among female college students and (2) investigate how eating behavior traits influence RS.



2 Methods


2.1 Study design and participants

This analytical cross-sectional study was conducted in a female-only college in Riyadh, Saudi Arabia between December 2022 and February 2023. A total of 98 female college students aged 18–25 years participated. The cross-sectional design was chosen to explore the relationship between RS, eating behaviors, and BMI. Ethical approval was obtained from the Institutional Review Board of Princess Nora bint Abdulrahman University (HAP-01-R-059).

Participants were recruited via convenience sampling. Posters were distributed across the college to invite participation. Interested students were screened for eligibility and invited to the laboratory for participation. The sample size was calculated a priori using G*Power version 3.1.9.4 for correlation analysis. The parameters were set as follows: anticipated effect size (ρ H1) = 0.30, α error probability = 0.05, power (1 − β) = 0.80, and null hypothesis correlation (ρ H0) = 0. The analysis indicated that a minimum of 84 participants was required. Accordingly, 98 participants were recruited to ensure adequate statistical power. Pregnant or lactating women and those who lacked understanding of the task instructions, had known food allergies, had a chronic disease (e.g., thyroid disorders, diabetes mellitus, cardiovascular disease), self-reported diagnosed eating disorders, or were taking medication that may affect appetite (e.g., antibiotics, chemotherapy drugs, codeine, morphine, corticosteroids, cyproheptadine, and tricyclic antidepressants) were excluded. Comprehension of task instructions was assessed by counting the number of candies left and the number of earned candies in the task output.



2.2 Data collection

Eligible participants were invited to the nutrition laboratory at the college, and all study procedures were conducted in person. A registered dietitian explained the study protocol and obtained participants’ consent by having them click “I agree” on the iPad questionnaire. Participants were asked to report the time and content of their last meal. Caloric intake was estimated was estimated using the myfood24 online dietary assessment tool (Carter et al., 2015). This information was collected to account for possible internal state effect, which could influence performance on the PRT. All participants completed the PRT at varying post-ingestive periods, without experimental manipulation of fasting status, as the study’s focus was on the relationship between BMI and RS rather than the influence of internal physiological states. Last-meal data were categorized by time since last meal (< 1 h, 1–3 h, > 3 h) and estimated caloric intake (fasting, < 150 kcal, 150–500 kcal, > 500 kcal). Participants then proceeded with the study procedures.


2.2.1 Anthropometric measures

Height and weight were measured using a calibrated digital scale (Seca™, Germany). Measurements were conducted following standard World Health Organization (1995) protocols for anthropometry, with participants measured in light clothing and without shoes to ensure accuracy and reliability. The data obtained were used to calculate BMI by dividing weight in kilograms by height in meters squared. The World Health Organization body mass categorization was used as follows: a BMI less than 19.9 kg/m2 indicated underweight, between 20 and 24.9 kg/m2 indicated normal weight; between 25 and 29.9 kg/m2 indicated overweight; and more than 30 kg/m2 indicated obesity.



2.2.2 PRT

The PRT is a computer-based tool that determines the maximum effort a participant will expend by gradually increasing the number of responses required to receive a food reward. Participants were seated in front of a computer screen with a bowl containing 20 candies (M&Ms.® crispy candies, Mars UK Limited, Slough, UK), each providing 4 kcal (43.7% sugars, 44.1% fat). A prompt on the screen instructed them: “You can earn food by clicking the mouse button. Click as much or as little as you like. When you no longer wish to continue, press the spacebar to stop the session.” After each ratio was completed, a message appeared stating: “You have earned food. Enjoy your reward, and after you have swallowed it completely, you may click OK to continue.” Once the candy was consumed, participants pressed the OK button only if they chose to proceed to the next ratio to earn another candy. The geometric progression schedule applied in this task was selected based on prior experiments (Abdeen et al., 2019; Althukair et al., 2024; Miras et al., 2012). The breakpoints were assessed by the total number of mouse clicks in the last completed ratio, and this served as an index of individuals’ RS.



2.2.3 TFEQ

Participants were asked to complete the TFEQ to assess eating behaviors. The questionnaire consists of 51 items divided into three subscales: cognitive restraint (21 items), disinhibition (16 items), and hunger (14 items). Each item was scored 0 or 1 according to standardized instructions, with higher scores indicating greater expression of the respective trait (e.g., greater dietary restraint, tendency to overeat, susceptibility to hunger cues; Supplementary material 1). The total score for each subscale was obtained by summing the item scores within the subscale. All three subscales were analyzed. The TFEQ has been widely validated and used in diverse populations, including young adults (Stunkard and Messick, 1985).




2.3 Statistical analysis

SPSS software version 29.0 (IBM Corp., Armonk, NY, USA) was used for data analysis. Incomplete questionnaires were excluded from the analysis. Categorical variables were expressed as percentages and frequencies, while continuous variables were expressed as mean ± standard deviation or median and interquartile range. The Shapiro–Wilk test was used to evaluate the normality of the data. BMI was stratified into two categories by combining underweight (n = 11) and normal weight (n = 44) into one group (low BMI: < 25 kg/m2, n = 55) and overweight (n = 25) and obesity (n = 9) into another group (high BMI: ≥ 25 kg/m2, n = 34). This classification was used to ensure sufficient statistical power for comparisons, as the sample sizes for individual BMI categories were relatively small. The Mann–Whitney U test was used to compare the means of the breakpoint, restraint, disinhibition, and hunger between the two groups. Spearman’s correlation test was used to assess the relationship between BMI, breakpoint, and the three TFEQ subscales. Partial Spearman correlations were computed by regressing RS and TFEQ subscales separately on last meal time and caloric intake to control for participants’ internal state. A p-value ≤ 0.05 was considered statistically significant.




3 Results

The participants’ general characteristics are presented in Table 1. Nine participants were excluded because they did not comprehend the study instructions, leaving a final sample of 89. All participants were women aged 19–25 years, with a mean age of 20.56 ± 1.2 years and a BMI of 23.5 ± 5.1 kg/m2. The proportion of participants with a BMI ≥ 25 and < 25 was 38.2% (n = 34) and 61.8% (n = 55), respectively. Almost half of the participants (46.1%) had their last meal more than 3 h before the study, and 24.7% had their last meal less than 1 h before the study. Regarding calories in the last meal, more than half of the participants (55.1%) consumed 150–500 calories, whereas only 7.9% were fasting.


TABLE 1 Participant characteristics (N = 89).


	Variable
	All
	BMI < 25 kg/m2
	BMI ≥ 25 kg/m2



	N = 89
	n = 55 (61.8%)
	n = 34 (38.2%)

 

 	Age (years) 	20.56 ± 1.2 	20.44 ± 1.1 	20.76 ± 1.3


 	BMI (kg/m2)* 	23.5 ± 5.1 	20.3 ± 2.3 	28.7 ± 4.0


 	Time since last meal n (%)


 	< 1 h 	22 (24.7%) 	14 (25.5%) 	8 (23.5%)


 	1–3 h 	26 (29.2%) 	17 (30.9%) 	9 (26.5%)


 	> 3 h 	41 (46.1%) 	24 (43.6%) 	17 (50%)


 	Calories in last meal n (%)


 	Fasting 	7 (7.9%) 	5 (9.1%) 	2 (5.9%)


 	< 150 kcal 	22 (24.7%) 	20 (36.4%) 	2 (5.9%)


 	150–500 kcal 	49 (55.1%) 	25 (45.5%) 	24 (70.6%)


 	> 500 kcal 	11 (12.4%) 	5 (9.1%) 	6 (17.6%)





BMI, body mass index; kcal: kilocalories. *Significant difference between groups at p < 0.05. Values for categorical variables are presented as n (%).
 

Table 2 presents the results of the Mann–Whitney U test comparing the breakpoint from the PRT and the scores of the TFEQ subscales between the high and low BMI groups. Participants with a BMI < 25 kg/m2 had a median breakpoint of 80.0 (interquartile range: 40.0–320.0), comparable to those with a BMI ≥ 25 kg/m2 [80.0 (interquartile range: 29.0–160.0); U = 838.0, p = 0.41]. Similarly, no significant differences were observed in restraint, disinhibition, and hunger scores.


TABLE 2 Median (IQR) scores of PRT reward sensitivity and TFEQ eating behavior traits by BMI category.


	Variable
	BMI < 25 kg/m2
	BMI ≥ 25 kg/m2
	Mann–Whitney U test
	p-value



	n = 55
	n = 34

 

 	Breakpoint 	80.0 (40.0–320.0) 	80.0 (29.5–160.0) 	838.0 	0.41


 	Restraint 	8.0 (6.0–11.0) 	9.0 (8.0–12.3) 	1108.0 	0.14


 	Disinhibition 	6.0 (4.0–7.0) 	7.0 (4.0–9.0) 	1099.0 	0.16


 	Hunger 	7.0 (5.0–9.0) 	6.5 (4.8–8.0) 	919.0 	0.120





Values are presented as median (interquartile range). The Mann–Whitney U test was used for group comparisons. BMI, body mass index; TFEQ, Three-Factor Eating Questionnaire; PRT, progressive ratio task.
 

Table 3 summarizes the correlation matrix of BMI, breakpoint score, and TFEQ subscales. A weak negative relationship (r = −0.10, p = 0.35) was observed between BMI and breakpoint, which was not statistically significant. A weak positive correlation was observed between BMI and hunger (r = 0.25, p = 0.02), whereas all other correlations were non-significant. Positive correlations were observed among the TFEQ subscales, indicating an interrelated pattern of eating behavior traits. Correlations between last-meal variables (time since last meal, caloric intake) and RS were non-significant (all p > 0.1), suggesting that internal state prior to the PRT did not confound the primary outcomes.


TABLE 3 Spearman’s rank correlation coefficient matrix of BMI, breakpoint, and TFEQ subscale scores.


	Variable
	BMI
	Breakpoint
	Restraint
	Disinhibition
	Hunger

 

 	BMI 	1 	−0.109 	0.19 	0.21* 	0.03


 	Breakpoint 	−0.101 	1 	−0.40** 	0.04 	0.25*


 	Restraint 	0.19 	−0.40** 	1 	0.19 	0


 	Disinhibition 	0.21* 	0.04 	0.187 	1 	0.36**


 	Hunger 	0.03 	0.25* 	0 	0.36** 	1





Values represent Spearman’s correlation coefficient (r) and corresponding p-value. BMI, body mass index; TEFQ, Three-Factor Eating Questionnaire. *Correlation is significant at 0.05; **Correlation is significant at 0.01.
 



4 Discussion

We examined the association between BMI and RS, and assessed the association of eating behaviors with RS in a sample of female college students in Saudi Arabia. Our findings suggest that there is no significant association between BMI and RS, as measured by the breakpoint score of the PRT. Similarly, there was no difference in breakpoint scores between participants with a BMI < 25 and those with a BMI ≥ 25.

The findings indicate that BMI is not associated with RS, as participants with a BMI ≥ 25 did not differ from those with a BMI < 25 in their motivation to obtain rewards. Consistent with our results, Jonker et al. (2019) reported that adolescents with obesity and those with a healthy weight did not differ in RS. Similarly, in a prospective cohort study, Jonker et al. (2016) reported no association between RS and BMI among adolescents with overweight and obesity. These studies used performance-based measures indexing attention for cues signaling reward and punishment. Neuroimaging evidence suggests that obesity is associated with heightened brain activity to high-calorie food cues (Alabdulkader et al., 2024; Richter et al., 2023). For example, a functional magnetic resonance imaging study reported that individuals with obesity exhibited greater activation in reward- and flavor-processing brain regions in response to chocolate odors compared with cucumber odors, indicating increased neural sensitivity to energy-dense foods (Han et al., 2021). The lack of consistency across studies may reflect methodological differences, particularly in RS assessment. The use of different tasks, such as behavioral paradigms, neuroimaging, and self-reported measures contribute to the variability in findings. Another possible explanation for our findings is combining participants with overweight and obesity in one group, which may have diluted the potential effect of BMI on RS. Finally, although participants’ last-meal data were collected to account for potential satiety effects on PRT performance, this factor was not experimentally controlled for. Therefore, variation in satiety state may have altered RS results, and this should be considered in interpreting the findings.

Cognitive restraint, defined as the conscious restriction of food intake to control weight, also showed complex associations. Previous research has reported inconsistent findings, with some studies showing increased dietary restraint with lower BMI (Nakamura et al., 2021), while others report increased dietary restraint with higher BMI (Almuhammadi and Alfawaz, 2024; Ramírez-Contreras et al., 2021). In our study, there was no significant difference in cognitive restraint across BMI groups. However, participants with a BMI ≥ 25 had higher, though nonsignificant, restraint scores. Additionally, we observed a significant negative association between cognitive restraint and RS. This finding aligns with prior studies reporting that higher restraint may reduce the rewarding value of food (Watson et al., 2021). Individuals with high cognitive restraint may intentionally avoid rewarding foods to control weight (Adams et al., 2019), but this does not necessarily translate into reduced calorie intake (Burger and Stice, 2011; Chmurzynska et al., 2021). In fact, higher restraint among individuals with obesity has been associated with minimal weight loss and even future weight gain (Burger and Stice, 2011; Nakamura et al., 2021). This paradox may reflect the interplay of restraint with disinhibition, as high restraint combined with high disinhibition often undermines weight control efforts (Watson et al., 2021).

Disinhibited eating reflects a tendency to overeat in response to stress or external food cues. Previous studies have reported higher disinhibition scores with higher BMI (Brunner et al., 2021; Dakin et al., 2023; Kruger et al., 2016), suggesting that individuals with overweight or obesity are more likely to overeat in response to appetitive food cues or stress. For example, Kruger et al. found that each unit increase in disinhibition score was associated with a 0.4 kg/m2 increase in BMI and a 0.82% increase in body fat percentage among young adult women (Kruger et al., 2016). Similarly, Legget et al. (2023) reported that higher scores on TFEQ disinhibition and hunger subscales were associated with increased ratings of high-calorie food appeal and desire to eat among women.

In contrast to these findings, we observed non-significant differences in breakpoint and disinhibition scores between participants with low and high BMI. However, higher disinhibition scores were associated with higher BMI. Earlier research also suggests that individuals with higher BMI often display elevated levels of both disinhibition and RS, which together increase the risk of excess energy intake and obesity (Almuhammadi and Alfawaz, 2024; Brunner et al., 2021; Dakin et al., 2023; Ramalho et al., 2023). Individuals with elevated disinhibition may be more prone to overeating independently of their RS levels (Van Malderen et al., 2018). The discrepancy may reflect individual variability or methodological differences, such as sample size and population characteristics. It is also possible that high disinhibition moderates, rather than directly predicts, the relationship between RS and BMI.

Our findings also demonstrated that higher hunger scores were associated with higher RS. Hunger reflects an individual’s sensitivity to internal appetite cues and is closely linked to reward-driven eating behavior. Previous studies have indicated that increased hunger is associated with increased RS, greater behavioral responsiveness to food cues, and stronger motivation for food consumption (Cassidy and Tong, 2017). Consistent with this, research using the TFEQ has reported higher hunger scores among adults with obesity compared with those without obesity (Kruger et al., 2016) and among women compared with men (Legget et al., 2023).

The intercorrelations among the TFEQ subscales observed in this study (i.e., positive associations between restraint, disinhibition, and hunger) highlight the complex interplay of eating behavior traits, suggesting that these psychological dimensions may co-occur and collectively influence individuals’ responsiveness to food cues and body weight regulation. Additionally, the absence of a significant difference between BMI groups and RS and eating behaviors in our study could be attributed to the limited sample size (n = 89), which may have reduced statistical power compared with previous studies with larger cohorts.

Altogether, our findings suggest that while BMI is not directly associated with RS, eating behavior traits such as disinhibition, hunger, and cognitive restraint play essential roles in shaping both RS and BMI. These results underscore the importance of a comprehensive approach to weight management that encompasses both psychological and behavioral factors, in addition to traditional dietary interventions. Enhancing self-regulatory skills, practicing mindfulness, managing stress, and promoting healthier eating behaviors may help reduce the risk of overeating and weight gain in young adult populations.



5 Conclusion

Our findings indicated that BMI was not significantly associated with RS. However, we observed a positive correlation between disinhibition and BMI, a positive correlation between hunger and RS, and a negative correlation between cognitive restraint and RS. These results contribute to the growing body of literature on the interplay between psychological traits, eating behaviors, and weight-related outcomes.

Although BMI itself was not directly associated with RS, eating behavior traits showed meaningful associations with both BMI and RS, suggesting that these factors may play a critical role in shaping food-related decision-making and long-term weight management. Despite the strength of the findings, the present study has several limitations. First, BMI is a limited proxy for body weight status and body composition; therefore, the findings should be interpreted with caution, and future research may benefit from incorporating more precise measures of adiposity. Second, the cross-sectional design does not allow for causal inference. Finally, participants’ internal state was not controlled for, which may have influenced PRT performance.

Given the complexity of these relationships, a holistic approach that integrates psychological and behavioral dimensions alongside dietary and lifestyle interventions may be particularly beneficial. Future studies with larger and more diverse samples are warranted to further explore these associations and clarify potential moderating effects. Interventions that target self-regulation, mindful eating, portion control, and stress management may support healthier eating patterns and reduce the risk of overweight and obesity among young adults.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

Ethical approval was obtained from the Institutional Review Board of Princess Nora bint Abdulrahman University (HAP-01-R-059). The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.



Author contributions

MA: Conceptualization, Writing – review & editing, Writing – original draft, Methodology. ShahA: Writing – review & editing, Funding acquisition, Conceptualization, Writing – original draft, Methodology. ADM: Conceptualization, Writing – review & editing. ShadA: Writing – original draft, Data curation, Formal analysis, Writing – review & editing. KA: Data curation, Writing – review & editing, Writing – original draft, Formal analysis. HA: Writing – original draft, Formal analysis, Writing – review & editing, Data curation. ZA: Writing – review & editing, Formal analysis, Writing – original draft, Data curation. RA: Writing – original draft, Supervision, Data curation, Writing – review & editing.



Funding

The author(s) declare that financial support was received for the research and/or publication of this article. This study was supported by Princess Nourah Bint Abdulrahman University Researchers Supporting Project number [PNURSP2025R530], Princess Nourah Bint Abdulrahman University, Riyadh, Saudi Arabia. The authors extend their appreciation to the Ongoing Research Funding program (ORF-2025-1474), King Saud University, Riyadh, Saudi Arabia.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The authors declare that no Gen AI was used in the creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this article has been generated by Frontiers with the support of artificial intelligence and reasonable efforts have been made to ensure accuracy, including review by the authors wherever possible. If you identify any issues, please contact us.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpsyg.2025.1698965/full#supplementary-material



References
	 Abdeen,G. N., Miras,A. D., Alqahtani,A. R., and Le Roux,C. W. (2019). Vertical sleeve gastrectomy in adolescents reduces the appetitive reward value of a sweet and fatty reinforcer in a progressive ratio task. Surg. Obes. Relat. Dis. 15, 194–199. doi: 10.1016/j.soard.2018.10.033 
	 Adams,R. C., Chambers,C. D., and Lawrence,N. S. (2019). Do restrained eaters show increased BMI, food craving and disinhibited eating? A comparison of the restraint scale and the restrained eating scale of the Dutch eating behaviour questionnaire. R. Soc. Open Sci. 6:190174. doi: 10.1098/rsos.190174 
	 Alabdulkader,S., Al-Alsheikh,A. S., Miras,A. D., and Goldstone,A. P. (2024). Obesity surgery and neural correlates of human eating behaviour: a systematic review of functional MRI studies. Neuroimage Clin. 41:103563. doi: 10.1016/j.nicl.2024.103563 
	 Almuhammadi,N., and Alfawaz,W. (2024). The relationship between the three-factor eating questionnaire (TFEQ) subscales (dietary restraint, disinhibition, and hunger) and the body mass index: a cross-sectional study among female students. Heliyon 10:e40656. doi: 10.1016/j.heliyon.2024.e40656 
	 Althukair,N. K., Abdeen,G. N., le Roux,C. W., Miras,A. D., and Alqahtani,A. R. (2024). The effects of sleeve gastrectomy on the appetitive domain of taste using the progressive ratio task. Obes. Surg. 34, 1168–1173. doi: 10.1007/s11695-023-07035-x 
	 Bell,S. B., and DeWall,C. N. (2019). Pressing the rewarding button: the relationship between impulsivity, fatigue, and reward sensitivity. J. Res. Pers. 79, 24–29. doi: 10.1016/j.jrp.2019.01.004
	 Brunner,E. J., Maruyama,K., Shipley,M., Cable,N., Iso,H., Hiyoshi,A., et al. (2021). Appetite disinhibition rather than hunger explains genetic effects on adult BMI trajectory. Int. J. Obes. 45, 758–765. doi: 10.1038/s41366-020-00735-9 
	 Burger,K. S., and Stice,E. (2011). Relation of dietary restraint scores to activation of reward-related brain regions in response to food intake, anticipated intake, and food pictures. NeuroImage 55, 233–239. doi: 10.1016/j.neuroimage.2010.12.009 
	 Carter,M. C., Albar,S. A., Morris,M. A., Mulla,U. Z., Hancock,N., Evans,C. E., et al. (2015). Development of a UK online 24-h dietary assessment tool: myfood24. Nutrients 7, 4016–4032. doi: 10.3390/nu7064016 
	 Cassidy,R. M., and Tong,Q. (2017). Hunger and satiety gauge reward sensitivity. Front. Endocrinol. 8:104. doi: 10.3389/fendo.2017.00104 
	 Chmurzynska,A., Mlodzik-Czyzewska,M. A., Malinowska,A. M., Radziejewska,A., Mikołajczyk-Stecyna,J., Bulczak,E., et al. (2021). Greater self-reported preference for fat taste and lower fat restraint are associated with more frequent intake of high-fat food. Appetite 159:105053. doi: 10.1016/j.appet.2020.105053 
	 Dakin,C., Beaulieu,K., Hopkins,M., Gibbons,C., Finlayson,G., and Stubbs,R. J. (2023). Do eating behavior traits predict energy intake and body mass index? A systematic review and meta-analysis. Obes. Rev. 24:e13515. doi: 10.1111/obr.13515 
	 Esposito,C. M., Ceresa,A., and Buoli,M. (2021). The association between personality traits and dietary choices: a systematic review. Adv. Nutr. 12, 1149–1159. doi: 10.1093/advances/nmaa166 
	 Han,P., Roitzsch,C., Horstmann,A., Pössel,M., and Hummel,T. (2021). Increased brain reward responsivity to food-related odors in obesity. Obesity 29, 1138–1145. doi: 10.1002/oby.23170 
	 Hanson,J. L., Williams,A. V., Bangasser,D. A., and Peña,C. J. (2021). Impact of early life stress on reward circuit function and regulation. Front. Psych. 12:744690. doi: 10.3389/fpsyt.2021.744690 
	 Jonker,N. C., Glashouwer,K. A., Ostafin,B. D., van Hemel-Ruiter,M. E., Smink,F. R. E., Hoek,H. W., et al. (2016). Attentional bias for reward and punishment in overweight and obesity: the TRAILS study. PLoS One 11:e0157573. doi: 10.1371/journal.pone.0157573 
	 Jonker,N. C., van Malderen,E., Glashouwer,K. A., Vervoort,L., Braet,C., Goossens,L., et al. (2019). No differential reward responsivity and drive, punishment sensitivity or attention for cues signaling reward or punishment in adolescents with obesity. Front. Psychol. 10:2363. doi: 10.3389/fpsyg.2019.02363 
	 Kidd,C., and Loxton,N. J. (2018). Junk food advertising moderates the indirect effect of reward sensitivity and food consumption via the urge to eat. Physiol. Behav. 188, 276–282. doi: 10.1016/j.physbeh.2018.02.030 
	 Kruger,R., De Bray,J. G., Beck,K. L., Conlon,C. A., and Stonehouse,W. (2016). Exploring the relationship between body composition and eating behavior using the three factor eating questionnaire (TFEQ) in young New Zealand women. Nutrients 8:386. doi: 10.3390/nu8070386 
	 Legget,K. T., Cornier,M. A., Sarabia,L., Delao,E. M., Mikulich-Gilbertson,S. K., Natvig,C., et al. (2023). Sex differences in effects of mood, eating-related behaviors, and BMI on food appeal and desire to eat: a cross-sectional survey study. Nutrients 15:762. doi: 10.3390/nu15030762 
	 Liu,C. M., and Kanoski,S. E. (2018). Homeostatic and non-homeostatic controls of feeding behavior: distinct vs. common neural systems. Physiol. Behav. 193, 223–231. doi: 10.1016/j.physbeh.2018.02.011 
	 Loxton,N. J. (2018). The role of reward sensitivity and impulsivity in overeating and food addiction. Curr. Addict. Rep. 5, 212–222. doi: 10.1007/s40429-018-0206-y
	 Loxton,N. J., and Tipman,R. J. (2017). Reward sensitivity and food addiction in women. Appetite 115, 28–35. doi: 10.1016/j.appet.2016.10.022 
	 Maxwell,A. L., Loxton,N. J., and Hennegan,J. M. (2017). Exposure to food cues moderates the indirect effect of reward sensitivity and external eating via implicit eating expectancies. Appetite 111, 135–141. doi: 10.1016/j.appet.2016.12.037 
	 Miras,A. D., Jackson,R. N., Jackson,S. N., Goldstone,A. P., Olbers,T., Hackenberg,T., et al. (2012). Gastric bypass surgery for obesity decreases the reward value of a sweet-fat stimulus as assessed in a progressive ratio task. Am. J. Clin. Nutr. 96, 467–473. doi: 10.3945/ajcn.112.036921 
	 Nakamura,Y., Ando,S., Yamasaki,S., Okada,N., Nishida,A., Kasai,K., et al. (2021). Dietary restraint related to body weight maintenance and neural processing in value-coding areas in adolescents. J. Nutr. 151, 2059–2067. doi: 10.1093/jn/nxab068 
	 Portella,A. K., Papantoni,A., Joseph,A. T., Chen,L., Lee,R. S., Silveira,P. P., et al. (2021). Genetically-predicted prefrontal DRD4 gene expression modulates differentiated brain responses to food cues in adolescent girls and boys. Sci. Rep. 11:24094. doi: 10.1038/s41598-021-02797-9 
	 Ramalho,S. M., Conceição,E., Tavares,A. C., Freitas,A. L., Machado,B. C., and Gonçalves,S. (2023). Loss of control over eating, inhibitory control, and reward sensitivity in children and adolescents: a systematic review. Nutrients 15:2673. doi: 10.3390/nu15122673 
	 Ramírez-Contreras,C., Farrán-Codina,A., Izquierdo-Pulido,M., and Zerón-Rugerio,M. F. (2021). A higher dietary restraint is associated with higher BMI: a cross-sectional study in college students. Physiol. Behav. 240:113536. doi: 10.1016/j.physbeh.2021.113536 
	 Richter,M., Widera,S., Malz,F., Goltermann,J., Steinmann,L., Kraus,A., et al. (2023). Higher body weight-dependent neural activation during reward processing. Brain Imaging Behav. 17, 414–424. doi: 10.1007/s11682-023-00769-3 
	 Schag,K., Leehr,E. J., Meneguzzo,P., Martus,P., Zipfel,S., and Giel,K. E. (2021). Food-related impulsivity assessed by longitudinal laboratory tasks is reduced in patients with binge eating disorder in a randomized controlled trial. Sci. Rep. 11:8225. doi: 10.1038/s41598-021-87231-w 
	 Stover,P. J., Field,M. S., Andermann,M. L., Bailey,R. L., Batterham,R. L., Cauffman,E., et al. (2023). Neurobiology of eating behavior, nutrition, and health. J. Intern. Med. 294, 582–604. doi: 10.1111/joim.13699 
	 Stunkard,A. J., and Messick,S. (1985). The three-factor eating questionnaire to measure dietary restraint, disinhibition and hunger. J. Psychosom. Res. 29, 71–83. doi: 10.1016/0022-3999(85)90010-8 
	 Sutton,C. A., L’Insalata,A. M., and Fazzino,T. L. (2022). Reward sensitivity, eating behavior, and obesity-related outcomes: a systematic review. Physiol. Behav. 252:113843. doi: 10.1016/j.physbeh.2022.113843
	 Van Malderen,E., Goossens,L., Verbeken,S., and Kemps,E. (2018). Unravelling the association between inhibitory control and loss of control over eating among adolescents. Appetite 125, 401–409. doi: 10.1016/j.appet.2018.02.019 
	 Watson,P., Vasudevan,A., Pearson,D., and Le Pelley,M. E. (2021). Eating restraint is associated with reduced attentional capture by signals of valuable food reward. Appetite 159:105050. doi: 10.1016/j.appet.2020.105050 
	 World Health Organization (1995). “Physical status: the use and interpretation of anthropometry” in Report of a WHO expert committee (WHO technical report series, No. 854) Expert Committee on Physical Status, Ed. Geneva, Switzerland: World Health Organization.
	 Yanaoka,K., Michaelson,L. E., Guild,R. M., Dostart,G., Yonehiro,J., Saito,S., et al. (2022). Cultures crossing: the power of habit in delaying gratification. Psychol. Sci. 33, 1172–1181. doi: 10.1177/09567976221074650 


Copyright
 © 2025 Aldhwayan, Alabdulkader, Miras, Alhusan, Alghmdi, Albarqi, Almousa and Alshaalan. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/xhtml/Nav.xhtml




Contents





		Cover



		Beyond BMI: the complex interplay of reward sensitivity, eating behaviors, and BMI in female college students



		1 Introduction



		2 Methods



		2.1 Study design and participants



		2.2 Data collection



		2.2.1 Anthropometric measures



		2.2.2 PRT



		2.2.3 TFEQ









		2.3 Statistical analysis









		3 Results



		4 Discussion



		5 Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Generative AI statement



		Publisher’s note



		Supplementary material



		References



















OPS/images/cover.jpg
’ frontiers | Frontiers in Psychology

Beyond BMI: the complex
interplay of reward sensitivity,
eating behaviors, and BMl in
female college students












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
, frontiers Frontiers in Psychology






