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Abstract

:

Intuitive eating involves following body signals to guide eating decisions and avoiding restrictive diets. Mindful eating is paying full attention to sensory experiences and fostering nonjudgmental awareness. We aimed to elucidate potential relationships between beverage intake and intuitive and mindful eating scores. This cross-sectional exploratory study (October 2021–December 2022) enrolled adult male and female participants who provided sociodemographic and health-related information and subsequently completed the Beverage Intake Questionnaire, the Mindful Eating Questionnaire (MEQ-30), and the Intuitive Eating Scale (IES-2). Bidirectional relationships were observed between beverage intake and intuitive and mindful eating scores. The total beverage intake of males was double compared with that of females, with the intake being mainly derived from sugar-sweetened beverages (p = 0.000). Increased total water intake was positively correlated with IES-2 and its subscale scores and was negatively correlated with MEQ-30 scores in both sexes (p < 0.05). Alcoholic beverage intake was associated with reductions in IES-2 and MEQ-30 scores, whereas unconditional permission to eat increased by 18.3% in males. In females, the consumption of milk-based beverages decreased the IES-2 scores. Understanding the complex relationships between beverage intake and intuitive and mindful eating may deepen our understanding of individual dietary behaviors and inform dietary interventions.
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1. Introduction


Data from the World Health Organization (WHO) have shown that the prevalence of obesity continues to increase globally. Based on the WHO statistical data, the age-standardized prevalence of obesity among adults approximately tripled between 1975 and 2016, with 13.1% of adults worldwide being obese as of 2016. Furthermore, the highest age-standardized prevalence of obesity among adults has been observed in the American regions (28.6%), whereas the second-highest prevalence (23.3%) has been noted in the European region to which Turkiye belongs [1]. A previous examination of Turkiye-specific data revealed a 6.3% increase in obesity prevalence among females from 2008 to 2019. In 2019, the prevalence of obesity among females aged ≥15 years was 24.8%, whereas that among males was 17.3%. All above mentioned statistical data indicate that females have a higher obesity prevalence than males [2,3]. Increasing evidence has indicated the mechanisms underlying the associations between high sugar-sweetened beverage (SSB) intake and obesity. Although SSBs are energy-dense beverages with moderate-to-high glycemic index, their ability to increase satiety is limited; therefore, high SSB intakes may increase the risk of excessive weight gain, inflammation, insulin resistance, and atherogenic dyslipidemia [4]. Approximately 20% of total beverage intake is derived from liquids within foods; therefore, the adequate water intake should be at least 2000 mL/day [5]. The Institute of Medicine recommends identical amounts for euhydration maintenance [6]. Pehlivan et al. [7] conducted a study in Turkiye and reported that water and black tea were the most consumed beverages in this region. In their study, increased body mass index (BMI) was associated with a significantly decreased rate of insufficient fluid intake among the participants. The frequency of various chronic conditions, such as cardiovascular dysfunction, urinary tract infections, and circulation complications, was 4.2-fold higher in underhydrated adults than in euhydrated adults [8].



A fundamental indicator of our body’s need for hydration is the physical sensation of thirst. However, when selecting a beverage, external factors including the time of the day, recent food intake, availability, personal preferences, and financial considerations can influence the decision [9]. Public health initiatives focus on decreasing SSB intake while increasing water intake. Such strategies help limit sugar intake, improve weight management and hydration, and potentially mitigate diet-related health issues [10]. Sugar-added fruit juices and SSBs such as carbonated drinks, cola, and flavored sodas contribute to excessive energy intake [11]. Several pieces of evidence from experimental and observational studies have suggested that high SSB consumption contributes to excessive weight gain [12,13]. When eating occurs for reasons other than homeostatic regulation, the internal homeostatic signals regulating the initiation or termination of an eating event are either not released or are overridden [14]. Consuming food or beverages can be motivated externally. To reduce external motivations for eating, two types of interventions have been developed, namely, mindful eating (ME) and intuitive eating (IE). ME is defined as the nonjudgmental awareness of internal and external cues that influence the desire to eat, food choices, and consumption quality [15]. ME involves eating away from distractions, whereas IE emphasizes the significance of internal motivations related to the sensory properties of foods and internal cues of digestive behavior, such as physiological cues [16,17]. IE emphasizes trusting one’s body, fostering a positive relationship with food, and honoring the internal self rather than adhering to external recommendations [18]. IE is characterized by an association or alignment with internal cues of hunger and fullness.



Only two studies have delineated the relationships between IE subscales and general intake in a large adult population, and both studies have shown some differences based on sex; however, the relationships between IE and food items have shown mixed results. Camilleri et al. [19] reported that unconditional permission to eat was negatively associated with fruit, vegetable, and whole grain intakes, as well as positively correlated with sweet and fat intakes in both females and males. Results of published studies are contradictory as positive relationships between IE and diet quality [20,21,22,23] and no significant relationships [24,25]. As the relationships between IE and dietary intake may differ by sex and the fact that studies involving males are lacking, additional studies based on sex are warranted. On the other hand, individuals practicing ME exhibit several significant characteristics, including healthy dietary behaviors and a low prevalence of obesity, depression, and eating disorders [26,27]. ME involves making conscious food choices, developing awareness regarding food intake-related interoceptive cues, participating in cues of physical and psychological hunger, and appropriately responding to these cues [28]. ME may be particularly effective in altering the underlying regulatory processes of food intake associated with “liking” and “wanting” high-fat and sweet foods [29]. The Mindfulness-based Eating Awareness Training employed in the current intervention involves guiding individuals toward taste awareness, satiety, and sensation-specific satiety. This training aims to disrupt the tendency to overeat foods with high fat, sugar, and/or salt content while maintaining and even enhancing awareness regarding food preferences [28]. A relationship between unhealthy food choices and emotional and external nutrition has been previously shown in the research [30,31]. Another study reported that mindfulness was consistently associated with less impulsive eating, lower energy intake, and healthier snack choices. Therefore, eating mindfully may be a useful dietary strategy that positively influences food consumption for health promotion and disease prevention [32]. A previous systematic literature review reported improvements in targeted eating behaviors in 18 of 21 studies in which participants were subjected to mindfulness-based interventions [33].



There is ongoing interest in the potential health effects of beverage choices. Although the positive and negative effects of beverages such as orange juice and milk, which are classified as healthy drinks, have been reported, evidence has shown that tea and coffee positively affect cardiovascular health. Furthermore, the potential health risks associated with the consumption of beverages sweetened with various types of sugar, commonly referred to as SSBs, have attracted great interest [34]. To the best of our knowledge, original studies examining the impact of ME and IE behaviors on beverage preferences have not yet been reported in the literature. Therefore, this study aimed to assess the influence of ME and IE behaviors on beverage preferences.




2. Materials and Methods


2.1. Participants


Adults aged 22–65 years were enrolled in this study from October 2021 to December 2022. Pregnant or lactating females, participants with a history of psychiatric diseases, and those who self-reported regular administration of supplements or drugs were excluded. To achieve 90% power at a 95% confidence level, this study required a sample size of 385. Study power analysis was performed using the G* power 3.1.9.2 package.




2.2. Procedures


This cross-sectional exploratory study was conducted following the guidelines outlined in the Declaration of Helsinki. The Acibadem Healthcare Institutions Medical Research Ethics Committee approved the study protocol on 9 February 2021 (ref: 2021/16-30). Participants clicking on the “I give consent to take part in the research study” button on the information page were assumed to provide informed consent, which was approved by the committee and described as voluntary participation with anonymity. Once the participants consented, they could view and complete the online survey. We used snowball sampling for the present study. As all questions were mandatory, no data were lost. The first part of the questionnaire included 15 questions regarding sociodemographic factors, including age, sex, body weight, height, chronic disease history, and adherence to any special diets. After answering all demographic questions, the participants were asked to complete the following three questionnaires: Beverage Intake Questionnaire (BEVQ), Mindful Eating Questionnaire (MEQ-30), and Intuitive Eating Scale (IES-2).




2.3. Scales


2.3.1. BEVQ


Hedrick et al. published the original BEVQ [35]. We added two culture-specific beverages (ayran and salep), and the final questionnaire assessed the consumption frequency of 21 different beverages on a Likert-type scale, with responses ranging from “never” to “more than three times a day.” Moreover, the participants were asked to estimate the amount of each beverage consumed per day in milliliters (mL). All non-water beverages were categorized as total, SSBs, sugar-free beverages, milk-based (containing milk protein), alcohol (e.g., beer and wine), and hard liquor. SSBs included carbonated, fruit, sports, energy, sweetened tea, and coffee drinks [36]. Sugar-free beverages included unsweetened tea and coffee, sparkling water (soda), and sugar-free light beverages. Any milk-containing beverage was classified as a milk-based beverage. Finally, alcoholic beverages were categorized as hard liquor, wine, and beer [6].




2.3.2. MEQ-30


The MEQ is a 30-item scale developed by Framson et al. [37] and adapted by Gizem et al. [38] for use in Turkiye. The following seven subscales related to ME are rated on a Likert-type scale, with responses ranging from “never” to “always”: disinhibition (DH), emotional eating (EE), eating control (EC), eating discipline (ED), mindfulness (MF), conscious nutrition (CN), and interference (IF). Higher total and subscale scores indicate increased mindful eating.




2.3.3. IES-2


The IES-2 is a 23-item 5-point Likert-type scale instrument that evaluates the four major components of IE: unconditional permission to eat (UPE) (6 items), eating for physical rather than emotional reasons (EPR) (8 items), reliance on hunger and satiety cues (RHSC) (6 items), and body–food choice congruence (B–FCC) (3 items) [39]. Bas et al. published that the Turkish form of IES-2 is reliable and valid for use in Turkiye [40]. Responses on this scale range from 1 (strongly disagree) to 5 (strongly agree). Higher scores correspond to increased intuitive eating levels.





2.4. Statistical Analysis


Categorical variables were presented as frequencies. The Shapiro–Wilk test was used to examine the conformity of numerical variables to a normal distribution. Normally distributed data were presented as means ± standard deviations (    X  ¯    ± SS), whereas non-normally distributed data were presented as medians (min–max). The difference between two independent groups that were not normally distributed was examined with the Mann–Whitney U Test. The relationship between two non-normally distributed quantitative variables was examined with Spearman’s rank difference correlation coefficient. To examine between-variable effects, logistic regression analysis was used. Statistical significance levels were reported at p < 0.05, p < 0.01, and p < 0.001; all interpretations were bidirectional. All study data were analyzed using the SPSS v26 (IBM Inc., Chicago, IL, USA) package program.





3. Results


A total of 1048 participants were enrolled in this study. Most males (n = 116, 46.8%) and females (n = 539, 67.4%) reported normal weight and had no chronic diseases (n = 892, 85.1%). Furthermore, 71.3% (n = 747) of the participants reported skipping main meals, and 48% (n = 503) of them engaged in regular physical activity (Table 1).



The intake of beverages, including water, vegetable juice, sugar-free coffee or tea, light milk, or buttermilk, showed no statistically significant differences between males and females (p > 0.05) (Table 2). The mean water (900 mL) intakes as well as ayran (buttermilk, 90 mL) intakes were similar between males and females. Overall, males consumed twice the amount of beverages as females (2161.84 ± 2312.03 vs. 994.12 ± 1314.16 mL; p = 0.000), most of which were SSBs, particularly sweetened tea and water. Females consumed lower amounts of all types of SSBs than males (471.29 ± 727.13 vs. 138.79 ± 288.92 mL; p = 0.000). Compared with females, males consumed significantly higher amounts of milk-based beverages (278.73 ± 496.78 vs. 186.00 ± 283.06 mL; p = 0.000) and sevenfold higher amounts of total alcoholic beverages (374.60 ± 833.62 vs. 53.74 ± 323.50 mL; p = 0.000), mainly wine and beer (Table 2).



Females had higher IES-2 and MEQ-30 scores than males (3.34 ± 0.71 and 2.90 ± 0.47 vs. 3.29 ± 0.77 and 2.74 ± 0.56, respectively). However, only MEQ-30 scores showed statistically significant differences (p = 0.000). Males had significantly higher subscale scores for UPE and EC than females (p = 0.000); however, females demonstrated significantly higher subscale scores for RHSC (p = 0.000), B–FCC (p = 0.000), EE (p = 0.000), EC (p = 0.000), MF (p = 0.003), and ED (p = 0.000) (Table 2).



As shown in Table 3, no correlations were noted between female (F) participants’ age, BMI, and IES-2 scores (p > 0.05). In contrast, males (M) showed a general decrease in IES-2 (r = −0.360) and its subscale scores with aging (all p = 0.000; UPE for males, p = 0.031). BMI was negatively correlated with IES-2 (F, r = −0.404; M, r = −0.328), UPE (F, r = −0.284; M, r = −0.209), EPR (F, r = −0.366; M, r = −0.330), RHSC (F, r = −0.315; M, r = −0.224), and B–FCC (F, r = −0.310; M, r = −0.320) scores (all p = 0.000; UPE for males, p = 0.001) (Table 3). Moreover, all types of beverages were correlated with IES-2 and its subscale scores to a certain extent. In both sexes, increases in total water intake were positively correlated with IES-2, UPE, EPR, RHSC, and B–FCC scores. Regarding total beverage intake, males showed a 15.5% increase in UPE scores, whereas a similar decrease in RHSC scores was observed in both sexes (p < 0.05); however, IES-2, EPR, and B–FCC scores showed no correlation. SSB intake was negatively correlated with decreases in IES-2, EPR, RHSC, and B–FCC scores by 18.8%, 14.1%, 26.9%, and 17.3% in females and 35.6%, 34.9%, 37.3%, and 30.5% in males, respectively (p = 0.000). Additionally, in females, UPE scores increased by 11.0% (p < 0.05). Regarding sugar-free beverages, IES-2, EPR, RHSC (p = 0.000), and B–FCC (p < 0.05) scores increased by approximately 20% in males, whereas females showed decreases in IES-2, UPE, and EPR subscale scores of 7.5%, 7.6%, and 8.4%, respectively (p < 0.05). The consumption of milk-based beverages, which are considered protein-based sources, resulted in 8.3%, 10.3%, and 8.7% decreases in IES-2, total, UPE, and RHSC scores of females, respectively; in males, only UPE scores increased by 13.8%.



In males, alcoholic beverage intake caused significant decreases in IES-2, EPR, RHSC (p = 0.000), and B–FCC (p < 0.05) scores by 24.1%, 24.6%, 30.2%, and 20%, respectively, whereas UPE scores increased by 18.3%. In females, alcoholic beverage intake was correlated with a 7.4% decrease in RHSC scores (p < 0.05). Similar results were observed for hard liquor, wine, and beer; however, wine intake was not correlated with UPE in males. In females, an increase in hard liquor intake was associated with an 8.3% decrease in B–FCC scores (p < 0.05) (Table 3).



Correlations between age, BMI, and various beverage types as well as ME total and subscale scores adjusted by sex are presented in Table 4. Age was negatively correlated with MEQ-30 scores (p < 0.05) in both sexes, with slight variations. Statistically significant negative correlations were observed between age and DH, EE, and IF in females (p < 0.01) but not in males. Age affects ED and CN, with ED and CN scores being decreased in males and increased in females with aging (p = 0.000; only ED in females, p < 0.05). As BMI increased, both males and females showed increases in EE and EC scores and decreases in ED scores (p < 0.05 in males, p = 0.000 in females). Notably, a minimum 25% increase in MEQ-30, DH, and CN scores and an 11.6% decrease in MF scores were noted in females (p = 0.000).



In males, total water intake caused increases in ED (p = 0.000), EC, and MF (p < 0.05) scores by 27.1%, 14.6%, and 13.2%, respectively. In females, MF (p = 0.000) and ED (p < 0.05) scores increased by 16.9% and 10.2%, respectively. Additionally, total water intake was negatively correlated with MEQ-30, IF (p < 0.05), DH, and EE (p = 0.000) scores at rates of 8.4%, 11.2%, 14.6%, and 20.9%, respectively. In both sexes, total beverage intake decreased ED scores; however, MF and CN scores decreased in males, whereas MEQ-30, DH, EE, and EC scores increased in females. SSB intake and an increase in IF scores were associated with similar results of MF, ED, and CN. Sugar-free beverage intake increased MEQ-30 and EC scores in both sexes and CN scores in males (p < 0.05). In females, milk-based beverage intake was positively correlated with most ME subscales (EE, EC, MF, and ED, p < 0.05) and total scores (p = 0.000); however, in males, only IF scores increased (p < 0.05).



With an increase in total alcoholic beverage intake, MEQ-30 scores, particularly DH, decreased in males but increased in females (p < 0.05). Moreover, this led to a decrease in ED, CN (p = 0.000), MF, and IF (p < 0.05) scores in males, whereas EC scores increased in females (p < 0.01). The examination of specific beverage types revealed that hard liquor and beer intakes were negatively correlated with MEQ-30, DH, MF, ED, CN, and IF scores in males and were positively correlated with DH and EC scores in females. In both sexes, hard liquor intake was associated with a decrease in MF scores (p = 0.000 in males, p < 0.05 in females). Increased wine intake was associated with an increase in EC scores in females (p < 0.05) (Table 4).




4. Discussion


To maintain water balance, the European Food Safety Authority recommends a daily water intake of 2500 and 2000 mL/day for adult males and females, respectively [5]. According to the 2017 Turkiye Nutrition and Health Survey, the mean daily water intake for individuals aged ≥15 years should be 1594.3 ± 968.99 (males, 1766.4 ± 1039.56; females, 1423.8 ± 860.38) mL [41]. Studies have reported that water and beverage intake can vary according to factors such as age, sex, and BMI [42,43]. Ferreira-Pêgo et al. investigated the total daily fluid intake of 16,276 adults from 13 different countries and revealed that approximately 60% of males and 50% of females did not consume the recommended amount of water [44]. In a study examining the total daily fluid intake habits of adults in Turkiye, the mean total daily fluid intake was 2270 mL/day (water, 1470 mL/day; other beverages, 800 mL/day). This study showed that older adult participants consumed healthy traditional beverages, including ayran, whereas younger participants preferred low-nutrient high-energy beverages [45]. In our study, no statistically significant difference was noted in beverage consumption between males and females for water, vegetable juice, unsweetened coffee or tea, light milk, and ayran. The mean water intakes were similar in males and females. Overall, males consumed twice the amount of beverages as females. Most of these drinks were SSBs, particularly sweetened tea and water. This study examined the associations between beverage intake and the ME and IE scores among the participants. Strong correlations and sex-adjusted differences were observed between beverage intake behaviors and total and subscale scores. Although healthy eating is imperative for well-being, beverages have special consideration. In particular, SSBs with a high glycemic load can disrupt hunger and satiety cues, thereby potentially leading to additional food intake [46]. In a study specifically examining sugar intake, participants exceeded the recommended daily limit of sugar intake with added sugars in food and beverages [47]. As a beverage, SSB can be considered a source of sugar but not water. Water intake enhances the body’s hunger and satiety cues [48]. Total water intake can facilitate regular eating and ME. In a cross-cultural study, Sims et al. reported that the mean daily water intake of Australians and Americans was 1796 and 1535 mL, respectively [49]. They noted that drinking 0.9 L of water daily affected all IE subscales, ED, and MF; however, no effects were observed on total ME. As this value is below the liquid requirements of Institute of Medicine [6], we believe that it negatively affected IF, DH, and EE in females in terms of appetite. Recently, adherence to the recommended liquid and water intakes has been low [8]. Although thirst is the primary indicator of the need to drink, external factors can influence beverage choice and intake [9]. In this study, the total beverage intake for males was approximately 2 L, which was twice as that for females. Most of this difference was attributed to SSB intake. The National Health and Nutrition Examination Survey (NHANES 2011–2016) showed similar results for water and total beverage intakes [36]. A population-based study showed similar results [50]; however, in our study, the water intake was approximately one-third lower in females. Regarding total beverage intake, ED, as well as hunger and satiety cues, were disrupted in both males and females. Additionally, in males, UPE scores increased and MF and CN scores decreased, whereas ME, DH, EE, and EC scores increased in females. Several sex-based differences were attributed to the beverage type.



Recent NHANES 2011–2016 data analyses have indicated an overall decline in SSB intake and an increase in plain drinking water intake [10]. Replacing caloric SSBs with water has become a priority for improving public health [36]. SSBs affect human metabolism in various ways. The primary biological mechanisms linking SSBs to weight gain include a reduced feeling of satiety following their intake compared with the intake of solid or protein-based foods and an insufficient compensatory decrease in overall energy intake [12]. The current study revealed that females consumed less SSBs, particularly sweetened tea and coffee, than males. Our results are consistent with those of previous population-based studies [49,50]. Another study reported that females consumed SSBs on most days or daily; however, additional details were not provided [51]. In our study, SSBs were negatively correlated with decreased frequency of IE and ME behaviors in both sexes, particularly in males, with only an increase in UPE scores in females. Camilleri et al. reported that the UPE scores of both males and females demonstrated a negative moderately strong correlation with SSB intake. ME, DH, and EE subscale scores were higher in males than in females [19]. ME was negatively correlated with daily energy, carbohydrate, and fat intakes [52]. ME was previously associated with healthy diet changes, such as consuming fewer sugary foods [53]. Mantzios et al. showed a decrease in sugar intake as the frequency of ME behaviors increased [54]. In a study assessing IE score quartiles, no significant between-quartile differences were observed for SSB intake; however, the top quartiles consumed more fruits and vegetables [55]. In a study examining sugar use in coffee, the ME intervention group was more successful than the control group in eliminating sugar and maintaining this change for at least 6 months [56]. Horwath et al. reported that high UPE subscale scores were positively correlated with higher SSB intake and lower vegetable and fruit intake [20]. In the NutriNet-Santé study, EPR showed inverse associations with SSBs [19].



A meta-analysis reported that high SSB and artificially sweetened beverage (ASB) intakes were significantly associated with obesity, diabetes, and hypertension. For each 250 mL daily increase in SSB or ASB intake, the risk of adverse health outcomes increased by at least 10% [57]. Another meta-analysis revealed that SSB intake was associated with a 9% increase in cardiovascular disease risk [58]. Females are more likely to consume at least one serving of low-calorie sweetened beverages daily than males. In contrast, both sexes are equally likely to consume one serving per day of water [59]. The current study showed that females consumed fewer sugar-free beverages than males. Moreover, sugar-free beverage intake was positively correlated with ME and EC in both sexes and with additional CN in males. IE scores of males increased by approximately 20%, whereas those of females decreased. In a nationwide study involving a random sample of middle-aged females, IE scores were unrelated to high-fat/high-sugar food or fruit intake [60].



Animal protein is crucial for health. Owing to the meal culture, milk-based beverages are essential protein sources in Turkiye [61]. The current study showed that males consumed more milk-based beverages than females. Ayran (buttermilk), which is prepared using yogurt, salt, and water, is a traditional beverage in Turkiye. We revealed that males and females consumed a mean amount of 90 mL of ayran daily. Milk-based beverage intake decreased IE scores in females; however, it increased UPE and most MEQ-30 subscale scores in males. A previous study on IE showed that B–FCC had small positive associations with dairy product intake in males [20]. Despite controversial results for both sexes, milk-based beverages are healthier than SSBs or sugar-free beverages. According to the American Heart Association, the influence of sugar substitutes on long-term health remains controversial [62]. Selecting water and animal-based beverages over SSBs can reduce sugar intake, increase protein intake, and help maintain adequate hydration [4].



Males consumed sevenfold higher amounts of alcoholic beverages than females (all types of alcoholic beverages, particularly wine and beer). These values remarkably exceeded those reported by Sims et al. [49], even considering the addition of alcoholic beverages. In the current study, alcoholic beverage intake in males led to undesirable decreases in IE and ME behaviors; however, UPE increased. Moreover, in females, alcoholic beverage intake appeared to disrupt RHSC, with an increase in ME and DH. When the intake of alcoholic beverages, including hard liquor, wine, and beer, was evaluated, similar results were obtained, with only wine intake showing no correlations with ME. These results suggest that alcoholic beverages are related to DH and lead to ignoring internal cues. Further correlations were noted in both sexes, particularly in males, possibly because of the high amount of alcohol intake. Alcohol intake is frequently reported as a coping mechanism for psychological factors, including alleviating stress [63]. However, during the coronavirus disease 2019 pandemic lockdowns, higher levels of psychological distress were associated with a higher intake of discretionary foods and SSBs but not alcohol [51]. Besides alcohol addiction, sugar intake has a more stringent relationship with stress. However, the factor that induced the alcohol intake levels in this study remains unclear.



Females had higher IE and ME scores than males, with ME scores showing a statistically significant difference. Regarding the subscale factors, males showed higher UPE and EC scores than females, whereas other subscale scores were generally higher in females. A positive correlation existed between ED and the healthy eating index and adherence to the Mediterranean diet mean scores. Males showed significantly higher mean scores for ME, DH, and EE subscales than females [52]. In another similar study, males scored higher on these subscales [20]. In both sexes, age was negatively correlated with ME, with slight differences. Statistically significant negative correlations were observed between age and DH, EE, and IF in females but not in males. As BMI values increased, EE and EC increased for both sexes, whereas IE (across all subscales) and ED decreased. EPR and relying on hunger/satiety cues showed moderate inverse correlations with external eating [64]. Conversely, in females, an increase in these factors caused at least a 20% increase in ME, DH, and CN scores. This finding may be linked to the lower prevalence of high BMI. External cues can differentiate BMI classifications, with normal-weight individuals showing an increased frequency of ME in food-related settings [65]. A strong correlation was observed between ME (but not MF) and BMI, indicating that individuals with healthier body weights were more likely to follow their internal eating experiences [66]. Several studies have reported relationships between BMI and ME-related factors, with lower BMI showing a significant association with ME-related scores [16,20,64,67].



In the current study, UPE, prompted by physical reasons and accompanied by RHSC, robustly affected daily nutrition, thereby leading to a 50% reduction in meal skipping. ED encompasses healthy eating, calorie intake awareness, and maintenance of regular mealtimes. In this study, individuals with greater ED were more likely to skip meals. This may be associated with hunger and satiety cues considering that a lack of these cues may lead to avoiding entire meals. Subtle body signals may guide healthier food choices and enhance well-being [54]. However, individuals with less bodily awareness may struggle to distinguish and interpret these signals, thereby possibly resulting in less healthy eating patterns. This highlights the need for improved awareness of ME and health-conscious food choices.



Strengths, Limitations, and Future Research


The strengths of this study included the large random population sample, the inclusion of both sexes, and a thorough analysis of multiple dimensions of ME and IE; furthermore, we collected detailed information on beverage intake. To the best of our knowledge, no other studies have investigated the associations between beverage intake and ME. However, our results should be considered with caution owing to several study limitations, including the online survey design, which could have led to response errors as the participant pool was young, educated, and wealthy. Moreover, we only considered beverages in this study. Although the general public is becoming increasingly aware of the risks associated with SSB intake, there is little understanding of general beverage “healthfulness” [68]. By refocusing an individual’s attention on internal hunger cues and nutritional facts rather than external factors, ME may help reduce sugar-sweetened food consumption [16]. Additionally, future research should consider examining the effects of ME interventions for low-attention eaters.





5. Conclusions


This study enhances our understanding of how beverage consumption aligns with public health nutritional recommendations. Further, it supports that mindful eating and intuitive eating influence the beverage choices of several adults. These findings highlight that total water intake increases intuitive beverage choices and beverage types (particularly SSBs and alcoholic beverages) can disrupt internal cues for hunger cues. It is possible to make positive changes in the food and beverage preferences of individuals through training on mindful and intuitive eating. Thus, future studies evaluating the effectiveness of interventions using these behavioral models are crucial.








Supplementary Materials


The following supporting information can be downloaded at: https://www.mdpi.com/article/10.3390/foods13050646/s1.





Author Contributions


Conceptualization, G.K. and M.B.; methodology, G.K. and M.B.; software, M.B.; validation, G.K. and M.B.; formal analysis, G.K.; investigation, G.K. and M.B.; resources, G.K. and M.B.; data curation, G.K. and M.B; writing—original draft preparation, G.K.; writing—review and editing, G.K. and M.B.; visualization, G.K.; supervision, M.B.; project administration, G.K. and M.B.; funding acquisition, NA. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


The study protocol was approved by the Ethics Committee of Acibadem University (protocol number: ATADEK 2021-16/30) following the Declaration of Helsinki. All participants gave written consent after receiving information.




Informed Consent Statement


Informed consent was obtained from all subjects involved in the study. Written informed consent has been obtained from the patient(s) to publish this paper.




Data Availability Statement


The original contributions presented in the study are included in the supplementary material, further inquiries can be directed to the corresponding author.




Acknowledgments


We would like to thank the participants. All participants have consented to the acknowledgement.




Conflicts of Interest


The authors declare no conflicts of interest.




References


	



World Health Organization (WHO). World Health Statistics 2022. Available online: https://iris.who.int/bitstream/handle/10665/356584/9789240051140-eng.pdf?sequence=1 (accessed on 1 October 2021).

	



Pekkurnaz, D. Causal effect of obesity on the probability of employment in women in Turkey. Econ. Hum. Biol. 2023, 51, 101301. [Google Scholar] [CrossRef]

	



Turkish Statistical Institute, TUIK. Türkiye Health Survey. 2019. Available online: https://data.tuik.gov.tr/Bulten/Index?p=Turkiye-Saglik-Arastirmasi-2019-33661 (accessed on 4 November 2022).

	



Malik, V.S.; Hu, F.B. Sugar-Sweetened Beverages and Cardiometabolic Health: An Update of the Evidence. Nutrients 2019, 11, 1840. [Google Scholar] [CrossRef]

	



Agostoni, C.; Bresson, J.L.; Fairweather-Tait, S. EFSA Panel on Dietetic Products, Nutrition, Allergies. Scientific Opinion on Dietary Reference Values for water. EFSA J. 2010, 8, 1459. [Google Scholar] [CrossRef]

	



Institute of Medicine (US). Dietary Reference Intakes for Water, Potassium, Sodium, Chloride, and Sulfate; The National Academies Press: Washington, DC, USA, 2005; p. 638. [Google Scholar]

	



Pehlivan, M.; Saleki, N.; Sezer, F.E.; Özyürek, F.; Delice, B.; Hızlı Güldemir, H. Water and beverage consumption habits of adults in Turkey by gender and BMI: A cross-sectional survey. Int. J. Environ. Health Res. 2023, 5, 1–16. [Google Scholar] [CrossRef]

	



Colburn, A.T.; Kavouras, S.A. Tap water consumption and perceptions in United States Latinx adults. Nutrients 2021, 13, 2999. [Google Scholar] [CrossRef]

	



McKiernan, F.; Houchins, J.A.; Mattes, R.D. Relationships between human thirst, hunger, drinking, and feeding. Physiol. Behav. 2008, 94, 700–708. [Google Scholar] [CrossRef]

	



Vargas-Garcia, E.; Evans, C.; Prestwich, A.; Sykes-Muskett, B.; Hooson, J.; Cade, J. Interventions to reduce consumption of sugar-sweetened beverages or increase water intake: Evidence from a systematic review and meta-analysis. Obes. Rev. 2017, 18, 1350–1363. [Google Scholar] [CrossRef] [PubMed]

	



West, D.S.; Bursac, Z.; Quimby, D.; Prewitt, T.E.; Spatz, T.; Nash, C.; Mays, G.; Eddings, K. Self-reported sugar-sweetened beverage intake among college students. Obesity 2006, 14, 1825–1831. [Google Scholar] [CrossRef] [PubMed]

	



Malik, V.S.; Pan, A.; Willett, W.C.; Hu, F.B. Sugar-sweetened beverages and weight gain in children and adults: A systematic review and meta-analysis. Am. J. Clin. Nutr. 2013, 98, 1084–1102. [Google Scholar] [CrossRef] [PubMed]

	



Luger, M.; Lafontan, M.; Bes-Rastrollo, M.; Winzer, E.; Yumuk, V.; Farpour-Lambert, N. Sugar-sweetened beverages and weight gain in children and adults: A systematic review from 2013 to 2015 and a comparison with previous studies. Obes. Facts 2018, 10, 674–693. [Google Scholar] [CrossRef] [PubMed]

	



Berthoud, H.R. Homeostatic and non-homeostatic pathways involved in the control of food intake and energy balance. Obesity 2006, 14, 197S–200S. [Google Scholar] [CrossRef]

	



Hanh, T.N.; Cheung, L. Savor: Mindful Eating, Mindful Life; HarperOne: San Francisco, CA, USA, 2011. [Google Scholar]

	



Hussain, M.; Egan, H.; Keyte, R.; Mantzios, M. Mindful construal reflections: Reducing unhealthier eating choices. Mindfulness 2021, 12, 1757–1767. [Google Scholar] [CrossRef]

	



Tribole, E.; Resch, E. Intuitive Eating: A revolutionary Anti-Diet Approach; St. Martin’s Essentials: New York, NY, USA, 2020. [Google Scholar]

	



Mathieu, J. What should you know about mindful and intuitive eating? J. Am. Diet. Assoc. 2009, 109, 1982–1987. [Google Scholar] [CrossRef]

	



Camilleri, G.M.; Méjean, C.; Bellisle, F.; Andreeva, V.A.; Kesse-Guyot, E.; Hercberg, S.; Péneau, S. Intuitive eating dimensions were differently associated with food intake in the general population–based NutriNet-Santé study. J. Nutr. 2017, 147, 61–69. [Google Scholar] [CrossRef]

	



Horwath, C.; Hagmann, D.; Hartmann, C. Intuitive eating and food intake in men and women: Results from the Swiss food panel study. Appetite 2019, 135, 61–71. [Google Scholar] [CrossRef]

	



Carbonneau, E.; Bégin, C.; Lemieux, S.; Mongeau, L.; Paquette, M.-C.; Turcotte, M.; Labonté, M.-È.; Provencher, V. A Health at Every Size intervention improves intuitive eating and diet quality in Canadian women. Clin. Nutr. 2017, 36, 747–754. [Google Scholar] [CrossRef]

	



Hawley, G.; Horwath, C.; Gray, A.; Bradshaw, A.; Katzer, L.; Joyce, J.; O’Brien, S. Sustainability of health and lifestyle improvements following a non-dieting randomised trial in overweight women. Prev. Med. 2008, 47, 593–599. [Google Scholar] [CrossRef] [PubMed]

	



Mensinger, J.L.; Calogero, R.M.; Stranges, S.; Tylka, T.L. A weight-neutral versus weight-loss approach for health promotion in women with high BMI: A randomized-controlled trial. Appetite 2016, 105, 364–374. [Google Scholar] [CrossRef] [PubMed]

	



Cole, R.E.; Horacek, T. Effectiveness of the My Body Knows When intuitive-eating pilot program. Am. J. Health Behav. 2010, 34, 286–297. [Google Scholar] [CrossRef] [PubMed]

	



Leblanc, V.; Provencher, V.; Bégin, C.; Corneau, L.; Tremblay, A.; Lemieux, S. Impact of a Health-At-Every-Size intervention on changes in dietary intakes and eating patterns in premenopausal overweight women: Results of a randomized trial. Clin. Nutr. 2012, 31, 481–488. [Google Scholar] [CrossRef] [PubMed]

	



Giannopoulou, I.; Kotopoulea-Nikolaidi, M.; Daskou, S.; Martyn, K.; Patel, A. Mindfulness in eating is inversely related to binge eating and mood disturbances in university students in health-related disciplines. Nutrients 2020, 12, 396. [Google Scholar] [CrossRef] [PubMed]

	



Winkens, L.; Elstgeest, L.; Van Strien, T.; Penninx, B.; Visser, M.; Brouwer, I. Does food intake mediate the association between mindful eating and change in depressive symptoms? Public Health Nutr. 2020, 23, 1532–1542. [Google Scholar] [CrossRef] [PubMed]

	



Kristeller, J.L.; Wolever, R.Q. Mindfulness-based eating awareness training for treating binge eating disorder: The conceptual foundation. In Eating Disorders and Mindfulness; Routledge: Oxfordshire, UK, 2014; pp. 93–105. [Google Scholar]

	



Finlayson, G.; Dalton, M. Hedonics of food consumption: Are food ‘liking’ and ‘wanting’ viable targets for appetite control in the obese? Curr. Obes. Rep. 2012, 1, 42–49. [Google Scholar] [CrossRef]

	



Elfhag, K.; Morey, L.C. Personality traits and eating behavior in the obese: Poor self-control in emotional and external eating but personality assets in restrained eating. Eat. Behav. 2008, 9, 285–293. [Google Scholar] [CrossRef]

	



Donofry, S.D.; Erickson, K.I.; Levine, M.D.; Gianaros, P.J.; Muldoon, M.F.; Manuck, S.B. Relationship between dispositional mindfulness, psychological health, and diet quality among healthy midlife adults. Nutrients 2020, 12, 3414. [Google Scholar] [CrossRef]

	



Fung, T.T.; Long, M.W.; Hung, P.; Cheung, L.W. An expanded model for mindful eating for health promotion and sustainability: Issues and challenges for dietetics practice. J. Acad. Nutr. Diet. 2016, 116, 1081–1086. [Google Scholar] [CrossRef]

	



O’Reilly, G.A.; Cook, L.; Spruijt-Metz, D.; Black, D. Mindfulness-based interventions for obesity-related eating behaviours: A literature review. Obes. Rev. 2014, 15, 453–461. [Google Scholar] [CrossRef]

	



Helm, L.; Macdonald, I.A. Impact of beverage intake on metabolic and cardiovascular health. Nutr. Rev. 2015, 73, 120–129. [Google Scholar] [CrossRef]

	



Hedrick, V.E.; Comber, D.L.; Estabrooks, P.A.; Savla, J.; Davy, B.M. The beverage intake questionnaire: Determining initial validity and reliability. J. Am. Diet. Assoc. 2010, 110, 1227–1232. [Google Scholar] [CrossRef]

	



Vieux, F.; Maillot, M.; Rehm, C.D.; Barrios, P.; Drewnowski, A. Opposing consumption trends for sugar-sweetened beverages and plain drinking water: Analyses of NHANES 2011–16 data. Front. Nutr. 2020, 7, 587123. [Google Scholar] [CrossRef]

	



Framson, C.; Kristal, A.R.; Schenk, J.M.; Littman, A.J.; Zeliadt, S.; Benitez, D. Development and validation of the mindful eating questionnaire. J. Am. Diet. Assoc. 2009, 109, 1439–1444. [Google Scholar] [CrossRef]

	



Gizem, K.; Tayfur, M.; Birincioğlu, İ.; Dönmez, A. Adaptation study of the mindful eating questiıonnare (MEQ) into Turkish. J. Cogn. Behav. Psychother. Res. 2018, 5, 125. [Google Scholar]

	



Tylka, T.L.; Kroon Van Diest, A.M. The Intuitive Eating Scale–2: Item refinement and psychometric evaluation with college women and men. J. Couns. Psychol. 2013, 60, 137–153. [Google Scholar] [CrossRef] [PubMed]

	



Bas, M.; Karaca, K.E.; Saglam, D.; Arıtıcı, G.; Cengiz, E.; Köksal, S.; Buyukkaragoz, A.H. Turkish version of the Intuitive Eating Scale-2: Validity and reliability among university students. Appetite 2017, 114, 391–397. [Google Scholar] [CrossRef] [PubMed]

	



Turkish Ministry of Health Public Health Department. Available online: https://hsgm.saglik.gov.tr/depo/birimler/saglikli-beslenme-ve-hareketli-hayat-db/Dokumanlar/Ingilizce_Yayinlar/TBSA_RAPOR_KITAP_2017_ENG_.pdf (accessed on 1 October 2021).

	



Milla-Tobarra, M.; García-Hermoso, A.; Lahoz-García, N.; Notario-Pacheco, B.; Lucas-de La Cruz, L.; Pozuelo-Carrascosa, D.P.; García-Meseguer, M.J.; Martínez-Vizcaíno, V. The association between water intake, body composition and cardiometabolic factors among children: The Cuenca study. Nutr. Hosp. 2016, 33, 19–26. [Google Scholar] [CrossRef] [PubMed]

	



Meade, R.D.; Notley, S.R.; Rutherford, M.M.; Boulay, P.; Kenny, G.P. Ageing attenuates the effect of extracellular hyperosmolality on whole-body heat exchange during exercise-heat stress. J. Physiol. 2020, 598, 5133–5148. [Google Scholar] [CrossRef]

	



Ferreira-Pêgo, C.; Guelinckx, I.; Moreno, L.; Kavouras, S.; Gandy, J.; Martinez, H.; Bardosono, S.; Abdollahi, M.; Nasseri, E.; Jarosz, A. Total fluid intake and its determinants: Cross-sectional surveys among adults in 13 countries worldwide. Eur. J. Nutr. 2015, 54, 35–43. [Google Scholar] [CrossRef] [PubMed]

	



Nergiz-Unal, R.; Akal Yildiz, E.; Samur, G.; Besler, H.T.; Rakicioğlu, N. Trends in fluid consumption and beverage choices among adults reveal preferences for ayran and black tea in central Turkey. Nutr. Diet. 2017, 74, 74–81. [Google Scholar] [CrossRef] [PubMed]

	



Janssens, J.P.; Shapira, N.; Debeuf, P.; Michiels, L.; Putman, R.; Bruckers, L.; Renard, D.; Molenberghs, G. Effects of soft drink and table beer consumption on insulin response in normal teenagers and carbohydrate drink in youngsters. Eur. J. Cancer Prev. 1999, 8, 289–296. [Google Scholar] [CrossRef]

	



Diani, L.; Forchielli, M.L. Sugar intake: Are all children made of sugar? Life 2021, 11, 444. [Google Scholar] [CrossRef]

	



Freitas, D.; Boué, F.; Benallaoua, M.; Airinei, G.; Benamouzig, R.; Lutton, E.; Jourdain, L.; Dubuisson, R.-M.; Maître, X.; Darrasse, L. Glycemic response, satiety, gastric secretions and emptying after bread consumption with water, tea or lemon juice: A randomized crossover intervention using MRI. Eur. J. Nutr. 2022, 61, 1621–1636. [Google Scholar] [CrossRef] [PubMed]

	



Sims, J.N.; Holland, J.J.; Anderson, T.; Adams, W.M. Daily fluid intake behaviors and associated health effects among Australian and United States populations. Front. Sports Act. Living 2022, 4, 898720. [Google Scholar] [CrossRef] [PubMed]

	



Fontes, A.S.; Pallottini, A.C.; Vieira, D.A.d.S.; Fontanelli, M.d.M.; Marchioni, D.M.; Cesar, C.L.G.; Alves, M.C.G.P.; Goldbaum, M.; Fisberg, R.M. Demographic, socioeconomic and lifestyle factors associated with sugar-sweetened beverage intake: A population-based study. Rev. Bras. Epidemiol. 2020, 23, e200003. [Google Scholar] [CrossRef]

	



Grieger, J.A.; Habibi, N.; O’Reilly, S.L.; Harrison, C.L.; Moran, L.J.; Vo, H.; Sabir, S.; Enticott, J.; Teede, H.; Siew Lim, M. Psychological distress and its association with intake of sugar-sweetened beverages, discretionary foods, and alcohol in women during the COVID-19 pandemic in Australia. Nutrition 2022, 103, 111794. [Google Scholar] [CrossRef] [PubMed]

	



Dogan, B.G.; Tengilimoglu-Metin, M.M. Does mindful eating affect the diet quality of adults? Nutrition 2023, 110, 112010. [Google Scholar] [CrossRef]

	



Dalen, J.; Smith, B.W.; Shelley, B.M.; Sloan, A.L.; Leahigh, L.; Begay, D. Pilot study: Mindful Eating and Living (MEAL): Weight, eating behavior, and psychological outcomes associated with a mindfulness-based intervention for people with obesity. Complement. Ther. Med. 2010, 18, 260–264. [Google Scholar] [CrossRef]

	



Mantzios, M.; Egan, H.; Hussain, M.; Keyte, R.; Bahia, H. Mindfulness, self-compassion, and mindful eating in relation to fat and sugar consumption: An exploratory investigation. Eat. Weight Disord. Stud. Anorex. Bulim. Obes. 2018, 23, 833–840. [Google Scholar] [CrossRef]

	



Christoph, M.; Järvelä-Reijonen, E.; Hooper, L.; Larson, N.; Mason, S.M.; Neumark-Sztainer, D. Longitudinal associations between intuitive eating and weight-related behaviors in a population-based sample of young adults. Appetite 2021, 160, 105093. [Google Scholar] [CrossRef] [PubMed]

	



Lenne, R.L.; Mann, T. Reducing sugar use in coffee while maintaining enjoyment: A randomized controlled trial. J. Health Psychol. 2020, 25, 586–597. [Google Scholar] [CrossRef] [PubMed]

	



Qin, P.; Li, Q.; Zhao, Y.; Chen, Q.; Sun, X.; Liu, Y.; Li, H.; Wang, T.; Chen, X.; Zhou, Q. Sugar and artificially sweetened beverages and risk of obesity, type 2 diabetes mellitus, hypertension, and all-cause mortality: A dose–response meta-analysis of prospective cohort studies. Eur. J. Epidemiol. 2020, 35, 655–671. [Google Scholar] [CrossRef]

	



Malik, V.S.; Hu, F.B. The role of sugar-sweetened beverages in the global epidemics of obesity and chronic diseases. Nat. Rev. Endocrinol. 2022, 18, 205–218. [Google Scholar] [CrossRef] [PubMed]

	



Ratliff, J.C.; Riedt, C.S.; Fulgoni, V.L., III. Consumption of low-calorie sweetened beverages and water is associated with lower intake of carbohydrates and sugars and not associated with glycemic response in US non-diabetic adolescents: Results from the 2001–2014 National Health and Nutrition Examination Surveys. Nutrition 2019, 67, 100003. [Google Scholar] [PubMed]

	



Madden, C.E.; Leong, S.L.; Gray, A.; Horwath, C.C. Eating in response to hunger and satiety signals is related to BMI in a nationwide sample of 1601 mid-age New Zealand women. Public Health Nutr. 2012, 15, 2272–2279. [Google Scholar] [CrossRef] [PubMed]

	



Hayaloglu, A.A.; Güven, M. Nutritional quality assessment in dairy products: A perspective. In Food Processing: Strategies for Quality Assessment; Springer: Berlin/Heidelberg, Germany, 2014; pp. 105–123. [Google Scholar]

	



Van Horn, L.; Carson, J.; Appel, L.; Burke, L.; Economos, C.; Karmally, W.; Lancaster, K.; Lichtenstein, A.; Johnson, R.; Thomas, R.; et al. Recommended dietary pattern to achieve adherence to the American heart association/American college of cardiology (AHA/ACC) guidelines: A scientific statement from the American heart association. Circulation 2016, 134, e505–e529. [Google Scholar] [CrossRef] [PubMed]

	



Becker, H.C. Influence of stress associated with chronic alcohol exposure on drinking. Neuropharmacology 2017, 122, 115–126. [Google Scholar] [CrossRef] [PubMed]

	



Barrada, J.R.; Cativiela, B.; Van Strien, T.; Cebolla, A. Intuitive eating. Eur. J. Psychol. Assess. 2018, 36, 19–31. [Google Scholar] [CrossRef]

	



Román, N.; Urbán, R. Mindful awareness or self-regulation in eating: An investigation into the underlying dimensions of mindful eating. Mindfulness 2019, 10, 2110–2120. [Google Scholar] [CrossRef]

	



Mantzios, M.; Egan, H.; Bahia, H.; Hussain, M.; Keyte, R. How does grazing relate to body mass index, self-compassion, mindfulness and mindful eating in a student population? Health Psychol. Open 2018, 5, 2055102918762701. [Google Scholar] [CrossRef]

	



Moor, K.R.; Scott, A.J.; McIntosh, W.D. Mindful eating and its relationship to body mass index and physical activity among university students. Mindfulness 2013, 4, 269–274. [Google Scholar] [CrossRef]

	



Brownbill, A.L.; Braunack-Mayer, A.J.; Miller, C.L. What makes a beverage healthy? A qualitative study of young adults’ conceptualisation of sugar-containing beverage healthfulness. Appetite 2020, 150, 104675. [Google Scholar] [CrossRef]








 





Table 1. Descriptive statistical data regarding body mass index, chronic diseases, smoking status, meal-skipping behavior, and physical activity according to sex (n = 1048).
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Sex




	

	
Males

(n = 248)

	
Females

(n = 800)

	
Total




	

	
n

	
%

	
n

	
%

	
n

	
%






	
Body mass index (BMI) classification

	

	

	

	

	

	




	
Underweight (<18.5 kg/m2)

	
0

	
0.0

	
71

	
8.9

	
71

	
6.8




	
Normal weight (18.5–24.99 kg/m2)

	
116

	
46.8

	
539

	
67.4

	
655

	
62.5




	
Preobese (25–29.99 kg/m2)

	
105

	
42.3

	
143

	
17.9

	
248

	
23.7




	
Obese (  ≥  30 kg/m2)

	
27

	
10.9

	
47

	
5.9

	
74

	
7.1




	
Chronic disease

	

	

	

	

	

	




	
With concomitant disease(s)

	
33

	
13.3

	
123

	
15.4

	
156

	
14.9




	
No concomitant disease(s)

	
215

	
86.7

	
677

	
84.6

	
892

	
85.1




	
Disease-specific diet

	

	

	

	

	

	




	
Follows a disease-specific diet

	
3

	
9.1

	
25

	
20.3

	
28

	
17.9




	
Does not follow a special diet

	
30

	
90.9

	
98

	
79.7

	
128

	
82.1




	
Smoking status

	

	

	

	

	

	




	
Never smoker

	
71

	
28.6

	
476

	
59.5

	
547

	
52.2




	
Former smoker

	
36

	
14.5

	
140

	
17.5

	
176

	
16.8




	
Current smoker

	
141

	
56.9

	
184

	
23.0

	
325

	
31.0




	
Cigarettes (per day) (    X  ¯  ± S S  )

	
20.39   ±   8.46

	
10.69   ±   7.42

	
14.90   ±   9.23




	
Meal skipping behavior

	

	

	

	

	

	




	
Skipping meals

	
166

	
66.9

	
581

	
72.6

	
747

	
71.3




	
Not skipping meals

	
82

	
33.1

	
219

	
27.4

	
301

	
28.7




	
Physical activity

	

	

	

	

	

	




	
Regular physical activity

	
139

	
56.0

	
364

	
45.5

	
503

	
48.0




	
No regular physical activity

	
109

	
44.0

	
436

	
54.5

	
545

	
52.0











 





Table 2. Age, body mass index, beverage consumption, IES-2, and MEQ-30 total and subscale scores according to sex.






Table 2. Age, body mass index, beverage consumption, IES-2, and MEQ-30 total and subscale scores according to sex.





	

	
Males

(n = 248)

	
Females

(n = 800)

	

	




	

	
      X  ¯  ± S S    

	
Median

(Min–Max)

	
      X  ¯  ± S S    

	
Median

(Min–Max)

	
U

	
p






	
Age (years)

	
30.77    ±    11.32

	
25 (22–65)

	
32.27    ±    9.98

	
28 (18–64)

	
83,263

	
0.000 ***




	
BMI (kg/m2)

	
25.61    ±    3.52

	
25 (18.5–41)

	
23.08    ±    4.60

	
22.1 (15.4–54.2)

	
55,180

	
0.000 ***




	
Water (mL)

	
918.39    ±    395.02

	
720 (200–1500)

	
906.51    ±    406.39

	
720 (130–1500)

	
94,504

	
0.247




	
Total beverage intake (mL)

	
2161.84    ±    2312.03

	
1579 (0–21,499.2)

	
994.12    ±    1314.16

	
724.2 (0–28,500)

	
56,576

	
0.000 ***




	
Sugar-sweetened beverages (mL)

	
724.18    ±    980.95

	
288.3 (0–6240)

	
221.62    ±    475.41

	
33.6 (0–7500)

	
66,154

	
0.000 ***




	
Fruit juice (100%)

	
49.96    ±    154.67

	
0 (0–1500)

	
27.76    ±    105.05

	
0 (0–1500)

	
84,104.5

	
0.000 ***




	
Fruit juice

	
89.86    ±    297.03

	
0 (0–1500)

	
29.03    ±    103.03

	
0 (0–1500)

	
79,418

	
0.000 ***




	
Vegetable juice

	
27.85    ±    148.55

	
0 (0–1500)

	
16.61    ±    80.49

	
0 (0–1500)

	
98,587.5

	
0.803




	
Tea and coffee with sugar

	
471.29    ±    727.13

	
83.4 (0–3000)

	
138.79    ±    288.92

	
0 (0–3000)

	
79,958

	
0.000 ***




	
Energy drinks

	
23.68    ±    106.36

	
0 (0–1500)

	
4.54    ±    60.80

	
0 (0–1500)

	
82,674.5

	
0.000 ***




	
Carbonated drinks

	
179.25    ±    358.29

	
28 (0–1500)

	
50.53    ±    169.84

	
0 (0–1500)

	
70,353.5

	
0.000 ***




	
Sugar-free beverages (mL)

	
504.01    ±    518.56

	
390 (0–3000)

	
389.07    ±    405.96

	
332 (0–3000)

	
90,954.5

	
0.047 *




	
Coffee–tea (sugar-free)

	
432.25    ±    493.32

	
240 (0–1500)

	
351.85    ±    361.57

	
260 (0–1500)

	
97,348

	
0.653




	
Soda (sparkling water)

	
162.60    ±    323.99

	
71 (0–1500)

	
98.04    ±    170.64

	
33.6 (0–1500)

	
89,739

	
0.020 *




	
Light beverages

	
71.76    ±    207.60

	
0 (0–1500)

	
37.22    ±    156.87

	
0 (0–1500)

	
89,384

	
0.001 **




	
Milk-based beverages (mL)

	
278.73    ±    496.78

	
156.4 (0–3626.4)

	
186.00    ±    283.06

	
120 (0–6000)

	
89,463.5

	
0.019 *




	
Whole milk

	
85.45    ±    172.85

	
18.2 (0–1000)

	
37.09    ±    61.52

	
0 (0–600)

	
87,800

	
0.003 **




	
Semifat milk

	
40.55    ±    126.50

	
0 (0–1000)

	
39.03    ±    104.96

	
0 (0–1500)

	
91,828

	
0.042 *




	
Skim milk

	
34.02    ±    180.40

	
0 (0–1500)

	
12.28    ±    68.52

	
0 (0–1500)

	
98,823.5

	
0.873




	
Ayran (buttermilk)

	
98.63    ±    154.51

	
72 (0–1500)

	
92.79    ±    149.91

	
0 (0–1500)

	
96,540.5

	
0.517




	
Salep

	
20.08    ±    118.15

	
0 (0–1500)

	
4.82    ±    54.55

	
72 (0–1500)

	
91,044.5

	
0.000 ***




	
Alcoholic beverages (mL)

	
374.60    ±    833.62

	
67.2 (0–7500)

	
53.74    ±    323.50

	
0 (0–7500)

	
61,621

	
0.000 ***




	
Hard liquor

	
127.85    ±    341.59

	
0 (0–3000)

	
17.05    ±    146.86

	
0 (0–3000)

	
66,867

	
0.000 ***




	
Hard liquor (Whiskey–Raki)

	
65.96    ±    194.04

	
0 (0–1500)

	
9.06    ±    83.68

	
0 (0–1500)

	
71,442

	
0.000 ***




	
Liquor

	
61.88    ±    212.67

	
0 (0–1500)

	
8.00    ±    78.03

	
0 (0–1500)

	
78,144

	
0.000 ***




	
Wine

	
44.12    ±    181.76

	
0 (0–1500)

	
13.59    ±    95.19

	
0 (0–1500)

	
89,143

	
0.000 ***




	
Beer

	
202.64    ±    433.64

	
0 (0–3000)

	
23.10    ±    129.57

	
0 (0–3000)

	
62,617

	
0.000 ***




	
Light beer

	
64.23    ±    189.32

	
0 (0–1500)

	
9.22    ±    65.80

	
0 (0–1500)

	
79,929

	
0.000 ***




	
Beer

	
138.41    ±    328.02

	
0 (0–1500)

	
13.88    ±    72.66

	
0 (0–1500)

	
62,328.5

	
0.000 ***




	
Total IES-2 scores

	
3.29    ±    0.77

	
3.4 (1.7–4.7)

	
3.34    ±    0.71

	
3.3 (1.4–4.9)

	
95,353.5

	
0.356




	
UPE

	
3.57    ±    0.60

	
3.6 (2–5)

	
3.23    ±    0.70

	
3.2 (1.4–5)

	
70,808

	
0.000 ***




	
EPR

	
3.34    ±    0.83

	
3.3 (1–4.9)

	
3.26    ±    0.90

	
3.3 (1–5)

	
94,400

	
0.249




	
RHSC

	
3.11    ±    1.17

	
3.3 (1–5)

	
3.52    ±    0.88

	
3.7 (1–5)

	
82,070.5

	
0.000 ***




	
B–FCC

	
2.92    ±    1.44

	
3 (1–5)

	
3.38    ±    1.22

	
3.5 (1–5)

	
80,821.5

	
0.000 ***




	
Total MEQ-30 scores

	
2.74    ±    0.56

	
2.8 (1.6–4.5)

	
2.90    ±    0.47

	
2.9 (1.6–5)

	
85,266

	
0.001 **




	
Disinhibition

	
2.63    ±    0.92

	
2.4 (1–5)

	
2.64    ±    0.90

	
2.6 (1–5)

	
98,300.5

	
0.829




	
Emotional eating

	
2.24    ±    0.98

	
2 (1–5)

	
2.64    ±    1.10

	
2.6 (1–5)

	
78,204

	
0.000 ***




	
Eating control

	
2.64    ±    0.710

	
2.5 (1.3–4.3)

	
2.48    ±    0.66

	
2.3 (1–5)

	
84,618

	
0.000 ***




	
Mindfulness

	
3.64    ±    0.90

	
3.8 (1.4–5)

	
3.88    ±    0.69

	
4 (1.8–5)

	
86,859

	
0.003 **




	
Eating discipline

	
2.95    ±    0.85

	
3 (1–5)

	
3.39    ±    0.75

	
3.5 (1.5–5)

	
66,783

	
0.000 ***




	
Conscious nutrition

	
2.50    ±    0.59

	
2.4 (1.2–4)

	
2.57    ±    0.60

	
2.6 (1–5)

	
91,955.5

	
0.080




	
Interference

	
2.48    ±    0.82

	
2.5 (1–5)

	
2.49    ±    0.92

	
2.5 (1–5)

	
98,914.5

	
0.945








Abbreviations: * indicates a significant difference; * p < 0.05; ** p < 0.01; *** p < 0.001. BMI, body mass index; IES-2, Intuitive Eating Scale; UPE, unconditional permission to eat; EPR, eating for physical rather than emotional reasons; RHSC, reliance on hunger and satiety cues; B–FCC, body–food choice congruence; MEQ-30, Mindful Eating Questionnaire; U, Mann–Whitney U test.













 





Table 3. Correlations between age, body mass index, total water intake, classified beverage intake, and IES-2 subscale scores with total scores according to sex.
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Males

	
Females




	

	

	
IES-2

	
UPE

	
EPR

	
RHSC

	
B–FCC

	
IES-2

	
UPE

	
EPR

	
RHSC

	
B–FCC






	
Age (years)

	
s

	
−0.360

	
−0.137

	
−0.325

	
−0.265

	
−0.414

	
−0.008

	
−0.037

	
0.047

	
−0.011

	
−0.052




	
p

	
0.000 ***

	
0.031 *

	
0.000 ***

	
0.000 ***

	
0.000 ***

	
0.831

	
0.291

	
0.186

	
0.758

	
0.144




	
BMI (kg/m2)

	
s

	
−0.328

	
−0.209

	
−0.330

	
−0.224

	
−0.320

	
−0.404

	
−0.284

	
−0.366

	
−0.315

	
−0.310




	
p

	
0.000 ***

	
0.001 **

	
0.000 ***

	
0.000 ***

	
0.000 ***

	
0.000 ***

	
0.000 ***

	
0.000 ***

	
0.000 ***

	
0.000 ***




	
Total water (mL)

	
s

	
0.390

	
0.206

	
0.334

	
0.380

	
0.338

	
0.220

	
0.171

	
0.196

	
0.207

	
0.164




	
p

	
0.000 ***

	
0.001 **

	
0.000 ***

	
0.000 ***

	
0.000 ***

	
0.000 ***

	
0.000 ***

	
0.000 ***

	
0.000 ***

	
0.000 ***




	
Total beverage intake (mL)

	
s

	
−0.119

	
0.155

	
−0.116

	
−0.166

	
−0.080

	
−0.163

	
−0.026

	
−0.156

	
−0.153

	
−0.101




	
p

	
0.062

	
0.014 *

	
0.068

	
0.009 **

	
0.211

	
0.000 ***

	
0.467

	
0.000 ***

	
0.000 ***

	
0.004 **




	
SSBs

	
s

	
−0.356

	
0.072

	
−0.349

	
−0.373

	
−0.305

	
−0.188

	
0.110

	
−0.141

	
−0.269

	
−0.173




	
p

	
0.000 ***

	
0.256

	
0.000 ***

	
0.000 ***

	
0.000 ***

	
0.000 ***

	
0.002 **

	
0.000 ***

	
0.000 ***

	
0.000 ***




	
Sugar-free beverages (mL)

	
s

	
0.220

	
0.045

	
0.226

	
0.217

	
0.197

	
−0.075

	
−0.076

	
−0.084

	
−0.034

	
−0.045




	
p

	
0.000 ***

	
0.482

	
0.000 ***

	
0.001 **

	
0.002 **

	
0.034 *

	
0.032 *

	
0.017 *

	
0.332

	
0.207




	
Milk-based beverages (mL)

	
s

	
0.019

	
0.138

	
−0.009

	
−0.013

	
0.085

	
−0.083

	
−0.103

	
−0.054

	
−0.087

	
0.030




	
p

	
0.765

	
0.030 *

	
0.889

	
0.837

	
0.181

	
0.019 *

	
0.003 **

	
0.128

	
0.014 *

	
0.394




	
Alcoholic beverages (mL)

	
s

	
−0.241

	
0.183

	
−0.246

	
−0.302

	
−0.200

	
−0.027

	
−0.025

	
−0.019

	
−0.074

	
−0.011




	
p

	
0.000 ***

	
0.004 **

	
0.000 ***

	
0.000 ***

	
0.002 **

	
0.452

	
0.487

	
0.600

	
0.037 *

	
0.762




	
Hard liquor (mL)

	
s

	
−0.231

	
0.165

	
−0.202

	
−0.310

	
−0.215

	
−0.045

	
−0.034

	
−0.039

	
−0.057

	
−0.083




	
p

	
0.000 ***

	
0.009 **

	
0.001 **

	
0.000 ***

	
0.001 **

	
0.206

	
0.331

	
0.269

	
0.108

	
0.019 *




	
Wine (mL)

	
s

	
−0.195

	
0.083

	
−0.192

	
−0.225

	
−0.152

	
0.015

	
−0.005

	
0.035

	
−0.042

	
0.019




	
p

	
0.002 **

	
0.192

	
0.002 **

	
0.000 ***

	
0.016 *

	
0.679

	
0.894

	
0.326

	
0.234

	
0.583




	
Beer (mL)

	
s

	
−0.176

	
0.205

	
−0.184

	
−0.245

	
−0.137

	
−0.018

	
−0.015

	
−0.020

	
−0.040

	
−0.014




	
p

	
0.005 **

	
0.001 **

	
0.004 **

	
0.000 ***

	
0.031 *

	
0.608

	
0.662

	
0.579

	
0.256

	
0.684








Abbreviations: * indicates a significant difference; * p < 0.05; ** p < 0.01; *** p < 0.001. BMI, body mass index; s, Spearman’s rank correlation coefficient; IES-2, Intuitive Eating Scale; UPE, unconditional permission to eat; EPR, eating for physical rather than emotional reasons; RHSC, reliance on hunger and satiety cues; B–FCC, body–food choice congruence.













 





Table 4. Correlations between age, body mass index, total water, classified beverage consumptions, and MEQ-30 subscale scores with total scores according to sex.






Table 4. Correlations between age, body mass index, total water, classified beverage consumptions, and MEQ-30 subscale scores with total scores according to sex.





	

	

	
Males

	
Females




	

	

	
MEQ

	
DH

	
EE

	
EC

	
MF

	
ED

	
CN

	
IF

	
MEQ

	
DH

	
EE

	
EC

	
MF

	
ED

	
CN

	
IF






	
Age (years)

	
s

	
−0.133

	
−0.109

	
−0.178

	
0.028

	
0.019

	
0.070

	
0.133

	
−0.280

	
−0.082

	
−0.025

	
−0.017

	
−0.063

	
−0.275

	
−0.222

	
−0.231

	
−0.052




	
p

	
0.037 *

	
0.002 **

	
0.000 ***

	
0.432

	
0.583

	
0.046 *

	
0.000 ***

	
0.000 ***

	
0.020 *

	
0.691

	
0.795

	
0.327

	
0.000 ***

	
0.000 ***

	
0.000 ***

	
0.413




	
BMI (kg/m2)

	
s

	
0.095

	
0.270

	
0.208

	
0.271

	
−0.116

	
−0.131

	
0.251

	
0.040

	
0.237

	
0.049

	
0.157

	
0.187

	
−0.081

	
−0.153

	
0.048

	
0.03