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Abstract

:

Background: Stress and depression are common mental health concerns among college students. Factors related to weight status and stigma are associated with poor mental health outcomes. We sought to describe the prevalence of weight dissatisfaction in relation to stress and depression among college students (n = 551). Methods: A cross-sectional study was conducted via a convenient sample between December 2020 and February 2021. Mean differences in the Perceived Stress Scale-10 scores and Center for Epidemiologic Studies Depression Scale scores were examined using a one-way analysis of variance. Associations between stress, depression, and weight dissatisfaction were measured by logistic regression. Results: Weight dissatisfied (75.1%) students had significantly higher mean depression scores compared to weight satisfied. The weight dissatisfied students were 1.05 times more likely to be depressed compared to those who were weight satisfied. Significant mean differences in stress and/or depression were found for weight dissatisfied students by gender, race, parental status, marital status, residence, and U.S. citizenship. Weight dissatisfaction was higher than that reported in the literature, possibly due to the influence of social isolation during the COVID-19 pandemic. Conclusions: Strategies to reduce the prevalence of weight dissatisfaction for improved mental health should be explored, particularly efforts to reduce weight stigmatization and expand access to mental health care.
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1. Introduction


College students experienced new challenges to overcome with the onset of the COVID-19 pandemic inclusive of isolation, fears of disease diagnosis, and online education to name a few [1,2]. Consequently, college student’s perceived stress and depressive symptoms were impacted due to COVID-19 [3,4]. Nationally represented data shows the mean BMI placed college students in the overweight category, whereas of the Fall 2020 semester, the mean BMI was 25.30, which might be reflective of the impact of the COVID-19 pandemic [5]. Studies have shown that during this time college students’ emotional eating was associated with increased perceived stress levels [6]. In addition, due to the COVID-19 pandemic, research has shown that 65% increased snacking and ate in response to the sight and smell of food, and 52% increased eating in response to stress [7]. Additionally, college students reported their eating changed during COVID-19 by eating more convenience foods and cheaper higher processed foods [8]; as a result, college students were gaining more weight during the course of the COVID-19 pandemic [9]. Research among college students has shown that changes in eating habits might lead to increased levels of stress [10]. Studies have shown that experiencing higher levels of stress might lead to more depressive symptoms among college students [11]. Last, college students face pressures of achieving academic success, which might potentially impact their eating habits and increase their levels of stress [12,13,14].



According to the American College Health National College Health Assessment [ACHA], currently, 34.3% of college students are overweight or obese with a mean body mass index (BMI) at 24.86 [15]. Recent studies have shown that college students having moderate to high perceived stress were associated with emotional eating and a lack of self-regulation of personal eating [16]. Increased emotional eating, in particular, has been associated with higher perceived stress among students of color [17]. Gender differences have shown that female students are more likely to have higher levels of perceived stress compared to male students [18]. Additionally, college student diets lacking frequent consumption of fruits and vegetables have been associated with higher perceived stress and depressive symptoms [19,20,21]. Similarly, college students who have higher perceived stress were more likely to have diets high in fats and increased fast-food consumption [21,22]. Though the links between dietary patterns and mental health outcomes are clear, it is less clear how weight dissatisfaction may contribute to poor mental health outcomes.



Nationally, close to half of college students reported that they are currently trying to lose weight [15]. A recent study of adults that were dissatisfied with their body showed they were more likely to be overweight compared to normal weight [23]. A nationally representative sample of U.S. adults found 67% to be body dissatisfied [24]. Body image has been defined as thoughts, feelings, and emotions related to an individual’s body shape, size, and attractiveness [25]. Whereas, body dissatisfaction relates to how we look, happiness or lack thereof regarding specific parts of the body, and possessing a feeling of being overweight [26]. Studies have shown that college students with higher BMIs had greater body weight dissatisfaction [27]. Similarly, it has been shown that college students overall have a high rate of body image dissatisfaction, despite lower reported overweight and obesity compared to the adult general population [28]. Specifically, female students are more likely to express body image dissatisfaction as well as a desire to be thinner compared to male students [29]. However, male students who practiced weight suppression and had greater overall mean BMI reported higher body dissatisfaction over a six-month time period, which contrasted with female students [30]. At the same time, female students overall experienced greater body dissatisfaction compared to male students [30]. Studies have shown that having a lower body image and body dissatisfaction might potentially impact college students’ overall mental health and, more specifically, self-esteem and self-confidence [28]. Intervention studies that have linked the impact of body satisfaction on mental health have shown that both can be improved among college students through increased exercise and physical activity [31]. Along the same lines, body dissatisfaction has increased the risk of disordered eating among college females [32]. Research has shown that college students that have eating disorders are more likely to be currently experiencing depressive symptoms [33]. Despite losing weight because of an eating disorder, students might still remain dissatisfied with their bodies [34].



Since the onset of COVID-19, understanding the mental health of college students has been at the forefront, more specifically, perceived stress [35,36] and depression [37,38,39,40]. Perceived stress has been quantified using the PSS-10 among college students based on eating behaviors [41,42], anxiety and sleep [43], levels of food insecurity [44], exercise [45], smartphone addiction [46], physical activity and sleep [47], online learning [48], and diet and emotional eating [49] among undocumented students [50] and student-athletes [51]. Depression has been quantified among college students using the CES-D based on physical activity level [52], levels of social support and internet addiction [53], levels of sleep variability [54], levels of smartphone addiction [55], levels of social media addiction [56], and among students with ADHD [57], athletes [58], and nursing students [59].



A sizeable amount of literature has focused on body (dis)satisfaction and body image, but to a lesser degree weight (dis)satisfaction among college students. More specifically, the impact of weight (dis)satisfaction on college students’ perceived stress and depression. The purpose of this study was to describe the differences in weight satisfaction and dissatisfaction on (1) perceived stress and (2) depression experienced among a sample of midwestern college students.




2. Materials and Methods


2.1. Participant Recruitment


A convenience sample of enrolled students completed a self-administered online survey created via Qualtrics. Data collection spanned 2 months starting on 11 December 2020 and continuing until 12 February 2021. Six separate anonymous individual survey links were created and shared via email to various programs across campus to increase student responses. First, the survey was advertised in the daily university newsletter sent to all students and faculty with an active university email address. Also, the survey was sent to four different programs (Public Health, Exercise Science, Nutrition, and Sports Psychology) in the Principal Investigator’s home department. The survey was also sent to the Principal Investigator’s school inclusive of six other programs: Early Childhood Education, Elementary Education, Special Education, Secondary Education, Educational Leadership, and Psychology. No participant incentives were offered. Overall, a total of 607 students started the survey. The resulting Excel datasheets from the six individual survey links were combined into one final dataset. The final dataset was cleaned and non-respondents were removed. A total of 56 students were removed from the final analysis due to incomplete responses. Overall, n = 551 completed the survey. The study was approved by Southern Illinois University–Edwardsville Institutional Review Board protocol #1009.




2.2. Data Analysis


The data were analyzed using JMP Pro 16.2 (SAS Institute., Cary, NC, USA, 1989–2021) software. Sociodemographic variables included: gender (male/female), ethnicity (Hispanic/non-Hispanic), race (white vs. non-white) and (Asian, African-American, White, and multi-racial), parent of a child, first-generation student, current classification (undergraduate/graduate), current enrollment status (full-time/part-time), online/distance education student, current employment status (employed/unemployed), hours worked per week, current residence (on-campus/at home/off-campus), and U.S. citizenship. Student respondents self-reported height, current weight, and weight gained during college. Self-reported weight was reported in pounds (lbs). Height was reported in feet (ft) and inches and was converted to inches. BMI was calculated within the dataset using the equation 703 × (lbs/[in2]). Differences in mean PSS-10, mean CES-D scores, mean BMI, and sociodemographic variables were examined using one-way analysis of variance (ANOVA). Significance was established at the p < 0.05 level for all statistical tests. Mean PSS-10, CES-D, and BMI were reported with standard deviations [SD] (i.e., PSS-10 ± SD; CES-D ± SD; BMI ± SD). The association between mental health and weight dissatisfaction was measured with binary logistic regression models. Crude models measured the association between stress and weight dissatisfaction and between depression and weight dissatisfaction. Adjusted models controlled for sociodemographic variables. Goodness of fit was measured with the Hosmer-Lemeshow test, and multicollinearity was assessed.




2.3. Measures


2.3.1. Perceived Stress Scale (PSS-10)


The 10-item Perceived Stress Scale (PSS-10) was used to measure levels of stress among the student respondents. The PSS-10 has shown an internal consistency of α = 0.91 measuring perceived stress among college students during COVID-19 [60]. Students were asked to respond to the following items (within the last month) using a five-point Likert scale (never, almost never, sometimes, fairly often, and very often) and were scored from 0–4 respectively:




	
How often have you been upset because of something that happened unexpectedly?



	
How often have you felt that you were unable to control the important things in your life?



	
How often have you felt nervous and “stressed”?



	
How often have you felt confident about your ability to handle your personal problems?



	
How often have you felt that things were going your way?



	
How often have you found that you could not cope with all the things that you had to do?



	
How often have you been able to control irritations in your life?



	
How often have you felt that you were on top of things?



	
How often have you been angered because of things that were outside of your control?



	
How often have you felt difficulties were piling up so high that you could not overcome them?








The responses per question were added together in the final dataset to provide a cumulative score for each individual student respondent. Respondents that did not complete all 10 items were not included in the final analysis. Scores for the Perceived Stress Scale from 0–13 are considered low stress, 14–26 are considered moderate stress, and 27–40 are considered high stress. Internal consistency for PSS-10 was α = 0.73.




2.3.2. Depression


The Center for Epidemiologic Studies Depression Scale (CES-D), is a 20-item validated scale that measures risk for clinical depression [61]. The CES-D has shown an internal consistency of α = 0.79 measuring the risk for clinical depression among college students during COVID-19 [52]. Students were asked to respond to the following items (during the past week) using a four-point Likert scale (rarely [less than one day], some or a little of the time [1–2 days], occasionally or a moderate amount of time [3–4 days], and most or all of the time [5–7 days]) and were scored from 0–3, respectively. The responses per question were added together in the final dataset to provide a cumulative score for each individual student respondent. Respondents that did not complete all 20 items were not included in the final analysis. Total scoring for CES-D ranges from 0 to 60. Studies have designated that scores above 16 for CES-D might be suggestive of increased risk for clinical depression [61]. Internal consistency for CES-D was α = 0.82.




2.3.3. Weight Satisfaction


Weight satisfaction was measured using one item, “how satisfied are you with your weight since COVID-19”? Respondents had a five-point Likert scale of options to choose from (very satisfied, satisfied, somewhat satisfied, dissatisfied, and very dissatisfied). For the purposes of analysis, participant responses for this item were dichotomized into satisfied and dissatisfied. The responses very satisfied, satisfied, and somewhat satisfied were combined as “satisfied”. The responses dissatisfied and very dissatisfied were combined as “dissatisfied”. Chi-square analyses (X2) were performed between the socio-demographic variables and weight satisfaction, and they were reported with odds ratios (OR) and 95% confidence intervals (CI). Independent samples t-tests were performed for the continuous PSS-10, CES-D, and BMI scores and weight satisfaction, (means ± SD) with 95% CI. Binary logic regression models were run to determine potential relationships between the predictor variables perceived stress, depression, and the binary response variable of weight satisfied/weight dissatisfied. Other binary logic regression models were run adding categorical predictor variables to the previously described model inclusive of gender, race, parents of children, first-generation students, student classification, current enrollment status, enrollment in online classes, marital status, current employment status, current residence, and U.S. citizenship.






3. Results


3.1. Participant Characteristics


Most students reported being dissatisfied with their weight (75.1%, n = 413) compared to those that were weight satisfied (24.9%, n = 137). See Table 1 for differences in participant characteristics by weight satisfaction. The mean perceived stress score for all students was 23.72 ± 3.74. Most students (75.6%, n = 403) reported being weight dissatisfied with a mean perceived stress score of 24.02 ± 3.76. Weight satisfied (24.4%, n = 132) students had a mean perceived stress score of 22.80 ± 3.56. Weight-dissatisfied students were found to have significantly higher perceived stress scores compared to weight-satisfied students [t(532) = 20.41; p < 0.0001 *]. See Table 2 for differences in mean perceived stress based on sociodemographics and weight satisfaction.



Students reported on 20 different items from the CES-D scale. The mean depression score for all students was 25.13 ± 8.43. Most students (75.4%, n = 402) reported being weight dissatisfied with a mean depression score of 26.06 ± 8.52. Weight satisfied (24.6%, n = 131) students had a mean depression score of 22.27 ± 7.51. Weight-dissatisfied students were found to have significantly higher depression scores compared to weight-satisfied students [t(532) = 8.35; p < 0.01 *]. See Table 3 for differences in mean depression scores based on sociodemographics and weight satisfaction.



A binary logistic regression model tested the probability of a student being dissatisfied with their weight as a function of perceived stress. After adjusting for sociodemographic characteristics and depression, no association remained between perceived stress and weight dissatisfaction (Table 4).



A binary logistic regression model tested the probability of a student being dissatisfied with their weight as a function of perceived stress and depression. There was no association between perceived stress and weight dissatisfaction [OR = 1.04; 95%(CI) = 0.98–1.11; p = 0.22]. There was a statistically significant association between depression and weight dissatisfaction; from low to high, for every 1 unit increase in depression, the odds of being weight dissatisfied increased 1.05 times [OR = 1.05; 95%(CI) = 1.01–1.08].



Most students were female (84.1%, n = 456). Female students were significantly more likely to be weight dissatisfied compared to male students (p < 0.001 *). Females had significantly higher overall mean perceived stress scores compared to males (24.00 ± 3.54 vs. 22.32 ± 4.45; p < 0.0001 *). See Table 2 for differences in mean perceived stress scores based on gender and weight satisfaction. Females had higher overall mean depression scores compared to males but this was not statistically significant (25.29 ± 8.35 vs. 23.56 ± 8.92). See Table 3 for differences in mean depression scores based on gender and weight satisfaction.



A binary logistic regression model tested the probability of a student being dissatisfied with their weight as a function of perceived stress, depression, and gender. Both the crude and adjusted models were significant. The crude model found female students were 0.48 times as likely to be weight dissatisfied compared to males [OR = 0.48; 95%(CI) = 0.30–0.77], whereas in the adjusted model, female students were 2.07 times more likely to be weight dissatisfied compared to males [OR = 2.07; 95%(CI) = 1.23–3.48] (Table 5).



A majority of students identified as white (79.1%, n = 436). Other students that are non-white identified as African American (12.0%, n = 66), multi-racial (4.7%, n = 26), and Asian (4.2%, n = 23). White students were 1.14 times more likely compared to non-white students to be weight dissatisfied [OR = 1.14; 95%(CI) = 0.70–1.85; p = 0.59]. See Table 2 for differences in mean perceived stress scores based on race and weight satisfaction. See Table 3 for differences in mean depression scores based on race, ethnicity, and weight satisfaction. There were no statistically significant differences in perceived stress and depression scores based on ethnicity and weight satisfaction (p > 0.05).



A binary logistic regression model tested the probability of a student being dissatisfied with their weight as a function of perceived stress, depression, and race. Neither the crude nor the adjusted models were found to be significant (Table 5).



Most students were not parents of children (87.8%, n = 484). Students that were not parents had significantly higher overall mean perceived stress scores compared to students that had children (23.88 ± 3.77 vs. 22.63 ± 3.36; p = 0.01 *). See Table 2 for differences in mean perceived stress scores based on being parents of children and weight satisfaction. Students that were not parents had higher overall mean depression scores compared to students that had children (25.35 ± 8.39 vs. 23.60 ± 8.65). See Table 3 for differences in mean depression scores based on being parents of children and weight satisfaction. There were no statistically significant differences in depression scores based on being parents of children and weight satisfaction (p > 0.05).



A binary logistic regression model tested the probability of a student being dissatisfied with their weight as a function of perceived stress, depression, and parents of children. Both the crude and adjusted models were significant. The crude model found parents were 2.39 times more likely to be weight dissatisfied compared to nonparents [OR = 2.39; 95%(CI) = 1.15–4.95], whereas in the adjusted model, nonparents were 0.36 times as likely to be weight dissatisfied compared to parents [OR = 0.36; 95%(CI) = 0.17–0.77] (Table 5).



A majority of students were not first-generation college students (64.0%, n = 352). First-generation college students were significantly more likely to be weight dissatisfied compared to non-first-generation college students (p < 0.0001 *). A binary logistic regression model tested the probability of a student being dissatisfied with their weight as a function of perceived stress, depression, and first-generation college students. Both the crude and adjusted models were significant. The crude model found first-generation college students were 0.49 times as likely to be weight dissatisfied compared to males [OR = 0.49; 95%(CI) = 0.32–0.76], whereas in the adjusted model first-generation college students were found to be 1.92 times more likely compared to non-first-generation students to be weight dissatisfied. [OR = 1.92; 95%(CI) = 1.22–3.03].



First-generation college students had higher overall mean perceived stress scores (23.86 ± 4.02 vs. 23.64 ± 3.59) and depression scores (25.88 ± 8.86 vs. 24.65 ± 8.13) compared to non-first-generation college students. See Table 2 and Table 3 for differences in mean perceived stress and depression scores based on being a first-generation college student and weight satisfaction. There were no statistically significant differences in perceived stress and depression scores based on being a first-generation college student and weight satisfaction (p > 0.05).



A near-even split of student respondents was found between undergraduate (49.9%, n = 275) and graduate students (50.1%, n = 276). Undergraduate students had significantly higher overall perceived stress scores to graduate students (25.92 ± 8.64 vs. 24.37 ± 8.18; p = 0.03 *). See Table 2 for differences in mean perceived stress scores between undergraduate/graduate students and weight satisfaction. Undergraduate students had higher overall depression scores to graduate students (24.02 ± 3.78 vs. 23.44 ± 3.69). See Table 3 for mean CES-D scores between undergraduate/graduate students and weight satisfaction. There were no significant differences in mean depression scores between undergraduate/graduate students and weight satisfaction.



A binary logistic regression model tested the probability of a student being dissatisfied with their weight as a function of perceived stress, depression, and classification. There was no association between undergraduate classification and weight dissatisfaction for the crude or the adjusted models (Table 5).



Most students were currently enrolled full-time (85.8%, n = 472). Full-time students had higher overall mean perceived stress scores compared to part-time students (23.80 ± 3.75 vs. 23.21 ± 3.71). There was no association between full-time status and weight dissatisfaction [OR = 0.88; 95%(CI) = 0.51–1.54; p = 0.66]. Full-time students had higher overall mean depression scores compared to part-time students (25.33 ± 8.40 vs. 23.87 ± 8.62). See Table 2 and Table 3 for mean perceived stress scores and depression scores based on current enrollment status and weight satisfaction. There were no statistically significant differences in perceived stress and depression scores based on current enrollment status and weight satisfaction (p > 0.05).



A binary logistic regression model tested the probability of a student being dissatisfied with their weight as a function of perceived stress, depression, and enrollment status. There was no association between enrollment status and weight dissatisfaction for either the crude or the adjusted models (Table 5).



Most students were enrolled in online classes (60.7%, n = 333). Online students had higher overall mean perceived stress scores (23.81 ± 3.78 vs. 23.58 ± 3.71) and depression scores compared to on-campus students (25.46 ± 8.42 vs. 24.63 ± 8.40). See Table 2 and Table 3 for mean perceived stress scores and depression scores based on being enrolled in online courses and weight satisfaction. There were no statistically significant differences in perceived stress and depression scores based on being enrolled in online courses and weight satisfaction (p > 0.05).



A binary logistic regression model tested the probability of a student being dissatisfied with their weight as a function of perceived stress, depression, and enrollment in online classes. Neither the crude nor the adjusted models were found to be significant (Table 5).



A majority of students were single (82.7%, n = 454). Single students had significantly higher overall perceived stress scores compared to married students (23.89 ± 3.80 vs. 22.89 ± 3.39; p = 0.02 *). See Table 2 for differences in mean perceived stress scores relationship status and weight satisfaction. Single students had higher overall depression scores to graduate students (25.39 ± 8.40 vs. 24.02 ± 8.52). See Table 3 for mean depression scores between undergraduate/graduate students and weight satisfaction. There were no significant differences in mean depression scores based on relationship status and weight satisfaction (p > 0.05).



A binary logistic regression model tested the probability of a student being dissatisfied with their weight as a function of perceived stress, depression, and marital status. There was no association between marital status and weight dissatisfaction for either the crude or the adjusted models (Table 5).



A majority of students were employed (75.8%, n = 417). Employed students worked a mean of 26.72 ± 12.52 h per week. Weight-dissatisfied students worked significantly more hours per week compared to weight-satisfied students (27.60 ± 12.40 vs. 24.20 ± 12.58; t(376) = 5.43; p = 0.02 *). Employed students had higher overall mean perceived stress scores compared to unemployed students (23.74 ± 3.70 vs. 23.67 ± 3.89). Unemployed students had higher overall mean depression scores compared to employed students (25.55 ± 8.54 vs. 24.99 ± 8.41). See Table 2 and Table 3 for mean perceived stress scores and depression scores based on employment status and weight satisfaction. There were no statistically significant differences in perceived stress and depression scores based on current employment status and weight satisfaction (p > 0.05). A binary logistic regression model tested the probability of a student being dissatisfied with their weight as a function of perceived stress, depression, and employment status. There was no association between employment status and weight dissatisfaction for either the crude or the adjusted models (Table 5).



Most students lived off-campus (90.2%, n = 494). For the off-campus students, (47.4%, n= 260) lived in apartments, and (42.7%, n = 234) lived at home. Students that lived in off-campus apartments had significantly higher perceived stress scores compared to those that lived at home and on campus (24.21 ± 3.74 vs. 23.40 ± 3.58 vs. 22.87 ± 4.17; p = 0.01 *). See Table 2 for differences in mean perceived stress scores based on current residence and weight satisfaction. Students that lived in off-campus apartments had significantly higher depression scores compared to those that lived on-campus and at home (26.20 ± 8.65 vs. 25.57 ± 7.18 vs. 23.88 ± 8.35; p = 0.01 *). See Table 3 for differences in mean depression scores based on current residence and weight satisfaction. A binary logistic regression model tested the probability of a student being dissatisfied with their weight as a function of perceived stress, depression, and current residence. There was no association between marital status and weight dissatisfaction for either the crude or the adjusted models (Table 5).



Most students reported as U.S. citizens (91.6%, n = 504). U.S. citizens were found to have significantly higher overall mean perceived stress scores compared to non-U.S. citizens (23.90 ± 3.64 vs. 21.87 ± 4.30; p < 0.0001 *). See Table 2 for differences in mean perceived stress scores based on U.S. citizenship and weight satisfaction. U.S. citizens were found to have significantly higher overall mean depression scores compared to non-U.S. citizens (25.48 ± 8.33 vs. 21.31 ± 8.69; p = 0.001 *). See Table 3 for differences in mean depression scores based on U.S. citizenship and weight satisfaction. A binary logistic regression model tested the probability of a student being dissatisfied with their weight as a function of perceived stress, depression, and U.S. citizenship. There was no association between U.S. citizenship and weight dissatisfaction for either the crude or the adjusted models (Table 5).




3.2. BMI, Weight Gain, Current Weight by Weight Satisfaction


The mean BMI for students was 27.10 ± 7.20. There were significant differences in BMI [t(540) = 54.46; p < 0.0001 *]. Students that were dissatisfied with their weight had a significantly higher BMI compared to those that were satisfied with their weight (28.36 ± 7.58 vs. 23.34 ± 4.04). Students reported they gained a mean of 16.39 ± 18.08 pounds since starting college. There were significant differences in weight gained in college [t(488) = 20.50; p < 0.0001 *]. Students that were dissatisfied with their weight reportedly gained significantly more weight from when they started college compared to those that were satisfied with their weight (18.44 ± 16.94 pounds vs. 9.95 ± 20.07 pounds). There were significant differences by current weight in college [t(540) = 32.05; p < 0.0001 *]. The mean current weight for students was 166.08 ± 46.64 pounds. There were significant differences in current weight in college [t(540) = 32.05; p < 0.0001 *]. Students that were dissatisfied with their weight had significantly higher current weight compared to those that were satisfied with their weight (172.48 ± 49.24 vs. 147.03 ± 30.96).




3.3. Student Education Outcomes


Students responded to five different items related to their mental health and education. Most students reported they felt isolated during the COVID-19 pandemic (77.9%, n = 422), had adequate support from family/friends during COVID-19 (76.6%, n = 415), found it difficult to be motivated to attend class and/or complete all coursework due to the COVID-19 pandemic (71.5%, n = 387), and did not miss class and/or any assignments due to their mental health as a result of the COVID-19 pandemic (62.2%, n = 337). Other responses include students who had a change in student status as a result of COVID-19 [i.e., withdrawn from classes; full-time to part-time] (11.3%, n = 61). Significant differences were found based on weight satisfaction. Students that were dissatisfied with their weight were significantly more likely to report finding it difficult to be motivated to attend class and/or complete all coursework due to the COVID-19 pandemic compared to those students that were satisfied with their weight [78.8% vs. 21.2%, X2(1) = 9.63; OR = 1.91; 95%(CI) = 1.27–2.90; p < 0.01 *]. Students that were dissatisfied with their weight were significantly more likely to report missing a class and/or any assignments due to their mental health as a result of the COVID-19 pandemic [82.0% vs. 18.0%, X2(1) = 8.00; OR = 1.84; 95%(CI) = 1.20–2.82; p < 0.01 *]. Students that were dissatisfied with their weight were significantly more likely to report they felt isolated during the COVID-19 pandemic [77.3% vs. 22.7%, X2(1) = 4.20; OR = 1.59; 95%(CI) = 1.02–2.49; p = 0.04 *]. No other significant differences were found (p > 0.05).





4. Discussion


The prevalence of weight dissatisfaction was much higher in the study sample (75.1%) compared to reports from previous studies. A study of community college students found 41.7% of surveyed students were dissatisfied with their weight [62], and international studies reported a prevalence of weight dissatisfaction among 38.3% of undergraduates in India [63] and 47.2% of adolescents in Turkey [64]. Though cultural differences make it difficult to compare U.S. college students to international settings, both domestic and international studies consistently report that females are significantly more likely to be weight dissatisfied compared with their male counterparts [62,64]. It is possible that experiencing the COVID-19 pandemic influenced the particularly high weight dissatisfaction in the study sample. A recent study of college students from the southeastern U.S. found that 67.1% of students reported increased concerns about weight and body shape since the start of the pandemic [9].



Weight dissatisfaction was significantly associated with both BMI and depression, where weight-dissatisfied students were more likely to have a higher BMI and were more likely to have higher depression scores compared to weight-satisfied students. In Turkey, each unit increase in BMI resulted in a 7.5% increase in depression levels among young adults [65], and among U.S. young adolescent females, weight satisfaction was significantly correlated with depressive symptoms [66]. The relationship between depression and weight dissatisfaction remained after controlling for stress and sociodemographic characteristics, suggesting that depression and weight dissatisfaction are independently associated. Though not measured in the present study, weight stigma likely contributes to the association between weight dissatisfaction and depression. Experiencing weight stigma was found to be associated with weight dissatisfaction and with depression and anxiety [67,68,69,70].



Overall, depression appears to be more strongly associated with weight dissatisfaction compared to perceived stress. After adjusting for depression and sociodemographic characteristics, there was no association between perceived stress and weight dissatisfaction, whereas the association between depression and weight dissatisfaction persisted after adjustment.



Those who were first-generation college students were more likely to be weight dissatisfied and had higher PSS-10 and depression scores compared with non-first-generation students. Among students seeking services at a university counseling center, first-generation students were significantly more likely to experience distress related to academics and finances [71]. However, other studies have found weak to no associations between first-generation status and depression [71,72].



Depression scores by race significantly differed between weight-satisfied and weight-dissatisfied students. For all race categories, weight-dissatisfied students had higher depression scores. Among weight-dissatisfied students, those who identified as Multiracial had the highest depression scores, followed by white, Asian, and African American students. Weight dissatisfaction has been found to vary by race among U.S. adolescents from the upper Midwest region [73]. It has previously been reported that African American students, particularly African American women, report body dissatisfaction less frequently than their white counterparts; however, African American female students who were more enculturated reported body dissatisfaction at levels closer to white female students in the Midwest [74]. Thus, body dissatisfaction is likely more tied to prevailing cultural beliefs and norms rather than racial categories themselves. The influence of U.S. culture may also be evident in the differences in depression and stress reported by students who were U.S. citizens compared to those who were not citizens. For both depression and stress, U.S. citizen students reported higher scores for both weight-satisfied and weight-dissatisfied students.




5. Conclusions


A high prevalence of weight dissatisfaction was found in this sample of midwestern college students. Those who were weight dissatisfied scored higher on both stress and depression scales across multiple variables. Depression was independently associated with weight dissatisfaction. Further descriptive and analytic studies are recommended to better understand the potential moderating role of U.S. culture (enculturation) on associations between body dissatisfaction and mental health outcomes and to determine whether differences exist by region. Additionally, strategies to reduce the prevalence of weight dissatisfaction for improved mental health should be explored, particularly efforts to reduce experiences of weight stigmatization and expanding access to mental health care.



Limitations


Though the results presented demonstrate important patterns in relationships between weight dissatisfaction and mental health, results should be interpreted to understand a few limitations. Convenience sampling may reduce generalizability to other populations. Additionally, the cross-sectional nature of the study does not allow for assessments of causality; it is unknown whether mental health preceded feelings of weight (dis)satisfaction or whether mental health outcomes are a consequence of weight dissatisfaction. The relationships between physical health, mental health, and body perceptions operate within complex pathways. Future analytic studies should develop and measure other potentially mediating and moderating variables under a directed acyclic graph or causal diagram) framework, particularly variables related to experiences of weight stigma and sources of weight messaging.
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Table 1. Participant Characteristics of Midwestern College Students by Weight Satisfaction (n = 551).






Table 1. Participant Characteristics of Midwestern College Students by Weight Satisfaction (n = 551).
















	Variable
	WS (n)
	WS (%)
	WD (n)
	WD (%)
	X2
	95% CI
	OR
	p





	Gender
	
	
	
	
	
	
	
	



	Male
	34
	25.0
	52
	12.9
	11.18
	1.39–3.67
	2.26
	<0.001 *



	Female
	102
	75.0
	352
	87.1
	
	
	
	



	Race
	
	
	
	
	
	
	
	



	Non-White
	33
	24.3
	88
	21.3
	0.52
	0.75–1.87
	1.18
	0.47



	White
	103
	75.7
	325
	78.7
	
	
	
	



	Parent of child (<18 years old)
	
	
	
	
	
	
	
	



	Yes
	9
	6.6
	58
	14.0
	5.37
	0.21–0.89
	0.43
	0.02 *



	No
	128
	93.4
	355
	86.0
	
	
	
	



	First-generation student
	
	
	
	
	
	
	
	



	Yes
	33
	24.1
	164
	39.8
	11.04
	1.34–3.23
	2.08
	<0.001 *



	No
	104
	75.9
	248
	60.2
	
	
	
	



	Classification
	
	
	
	
	
	
	
	



	Undergraduate
	72
	52.6
	202
	48.9
	0.55
	0.79–1.70
	1.16
	0.45



	Graduate
	65
	47.4
	211
	51.1
	
	
	
	



	Enrollment status
	
	
	
	
	
	
	
	



	Full-time
	115
	83.9
	356
	86.4
	0.51
	0.48–1.40
	0.82
	0.47



	Part-time
	22
	16.1
	56
	13.6
	
	
	
	



	Online student
	
	
	
	
	
	
	
	



	Yes
	75
	55.1
	155
	37.6
	2.24
	0.91–2.00
	1.35
	0.13



	No
	61
	44.9
	257
	62.4
	
	
	
	



	Married
	
	
	
	
	
	
	
	



	Yes
	18
	13.2
	77
	18.6
	2.09
	0.38–1.16
	0.67
	0.15



	No
	118
	86.8
	336
	81.4
	
	
	
	



	Employed
	
	
	
	
	
	
	
	



	Yes
	105
	76.6
	312
	75.5
	0.07
	0.67–1.67
	1.06
	0.79



	No
	32
	23.4
	101
	24.5
	
	
	
	



	Campus residence
	
	
	
	
	
	
	
	



	On-campus
	17
	12.5
	37
	9.0
	2.17
	0.89–3.20
	1.69
	0.39



	Off-campus
	119
	87.5
	375
	91.0
	
	
	
	



	US Citizen
	
	
	
	
	
	
	
	



	Yes
	121
	88.3
	383
	92.7
	2.17
	0.39–0.41
	1.94
	0.40



	No
	16
	11.7
	30
	7.3
	
	
	
	







p < 0.05 *, WS = Weight satisfied, WD = Weight dissatisfied.













[image: Table] 





Table 2. Perceived Stress Scores of Midwestern College Students by Weight Satisfaction (n = 551).
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	Variable
	WS (Mean ± SD)
	WD (Mean ± SD)
	F
	95% CI
	p





	Gender
	
	
	
	
	



	Male
	21.50 ± 4.39
	22.83 ± 4.46
	14.47
	21.35–23.29
	<0.0001 *



	Female
	23.21 ± 3.17
	24.22 ± 3.62
	
	23.66–24.32
	



	Race
	
	
	
	
	



	Asian
	21.38 ± 3.34
	21.52 ± 4.47
	3.23
	19.61–22.89
	0.01 *



	African American
	23.53 ± 3.56
	23.84 ± 3.81
	
	22.86–24.72
	



	White
	22.63 ± 3.52
	24.20 ± 3.64
	
	23.47–24.17
	



	Multi-racial
	25.57 ± 3.41
	24.41 ± 3.84
	
	23.19–26.31
	



	Parent of a child (<18 years old)
	
	
	
	
	



	Yes
	23.44 ± 2.07
	22.50 ± 3.51
	6.62
	21.81–23.45
	0.01 *



	No
	22.76 ± 3.64
	24.28 ± 3.74
	
	23.53–24.21
	



	First-generation student
	
	
	
	
	



	Yes
	22.63 ± 3.90
	24.11 ± 4.01
	0.42
	23.26–24.41
	0.52



	No
	22.86 ± 3.46
	23.96 ± 3.60
	
	23.26–24.02
	



	Classification
	
	
	
	
	



	Undergraduate
	22.88 ± 4.04
	24.41 ± 3.61
	3.14
	23.55–24.48
	0.08



	Graduate
	22.72 ± 2.98
	23.66 ± 3.86
	
	22.99–23.87
	



	Enrollment status
	
	
	
	
	



	Full-time
	22.94 ± 3.63
	22.14 ± 3.17
	1.70
	23.45–24.14
	0.19



	Part-time
	24.08 ± 3.75
	23.63 ± 3.85
	
	22.37–24.04
	



	Online student
	
	
	
	
	



	Yes
	22.87 ± 3.67
	24.08 ± 3.78
	0.50
	23.39–24.23
	0.48



	No
	22.69 ± 3.48
	23.93 ± 3.75
	
	23.06–24.06
	



	Married
	
	
	
	
	



	Yes
	22.11 ± 2.42
	23.08 ± 3.57
	5.57
	22.20–23.59
	0.02 *



	No
	22.88 ± 3.71
	24.24 ± 3.77
	
	23.53–24.24
	



	Employed
	
	
	
	
	



	Yes
	22.59 ± 3.42
	24.12 ± 3.72
	0.03
	23.37–24.09
	0.85



	No
	23.48 ± 3.94
	23.73 ± 3.89
	
	22.99–24.34
	



	Campus residence
	
	
	
	
	



	On-campus
	22.06 ± 2.88
	23.24 ± 3.91
	4.38
	21.73–24.01
	0.01 *



	Living at home
	22.88 ± 3.40
	23.55 ± 3.63
	
	22.94–23.87
	



	Off-campus
	23.00 ± 3.35
	24.61 ± 3.79
	
	23.73–24.66
	



	US Citizen
	
	
	
	
	



	Yes
	23.06 ± 3.41
	24.16 ± 3.68
	12.86
	23.58–24.22
	0.0001 *



	No
	20.94 ± 4.12
	22.35 ± 4.37
	
	20.48–23.00
	







p < 0.05 *, WS = Weight satisfied, WD = Weight dissatisfied.
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Table 3. Depression Scores of Midwestern College Students by Weight Satisfaction (n = 551).
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	Variable
	WS (Mean ± SD)
	WD (Mean ± SD)
	F
	95% CI
	p





	Gender
	
	
	
	
	



	Male
	21.58 ± 7.06
	24.90 ± 9.82
	2.90
	21.60–25.52
	0.09



	Female
	22.37 ± 7.61
	26.11 ± 8.37
	
	24.46–26.02
	



	Race
	
	
	
	
	



	Asian
	17.50 ± 5.61
	25.26 ± 8.26
	4.17
	19.20–25.57
	<0.01 *



	African American
	21.88 ± 5.93
	23.21 ± 7.75
	
	20.94–24.59
	



	White
	22.54 ± 7.67
	26.30 ± 8.47
	
	24.59–26.22
	



	Multi-racial
	25.57 ± 9.27
	28.89 ± 9.16
	
	24.19–31.73
	



	Parent of child (<18 years old)
	
	
	
	
	



	Yes
	20.67 ± 6.27
	24.05 ± 3.51
	2.53
	21.49–25.71
	0.11



	No
	22.39 ± 7.60
	26.39 ± 8.41
	
	24.56–26.08
	



	First-generation student
	
	
	
	
	



	Yes
	23.58 ± 7.89
	26.35 ± 8.99
	2.61
	24.55–27.07
	0.10



	No
	21.83 ± 7.37
	25.80 ± 8.15
	
	23.79–25.52
	



	Classification
	
	
	
	
	



	Undergraduate
	22.70 ± 8.34
	27.04 ± 8.48
	4.58
	24.87–26.98
	0.03 *



	Graduate
	21.59 ± 6.46
	25.15 ± 8.47
	
	23.34–25.29
	



	Enrollment status
	
	
	
	
	



	Full-time
	22.40 ± 7.72
	26.25 ± 8.40
	2.00
	24.53–26.08
	0.16



	Part-time
	21.59 ± 6.46
	24.77 ± 9.23
	
	21.93–25.82
	



	Online student
	
	
	
	
	



	Yes
	22.54 ± 7.29
	26.28 ± 8.55
	1.22
	24.53–26.39
	0.27



	No
	22.10 ± 7.78
	25.63 ± 8.45
	
	23.44–25.70
	



	Married
	
	
	
	
	



	Yes
	22.44 ± 7.59
	22.30 ± 7.53
	2.04
	22.28–25.77
	0.15



	No
	24.39 ± 8.73
	26.44 ± 8.43
	
	24.57–26.15
	



	Employed
	
	
	
	
	



	Yes
	21.93 ± 7.33
	25.99 ± 8.50
	0.43
	24.14–25.78
	0.51



	No
	23.35 ± 8.09
	26.26 ± 8.60
	
	24.06–27.05
	



	Campus residence
	
	
	
	
	



	On-campus
	25.06 ± 9.19
	25.81 ± 6.18
	4.67
	23.61–27.53
	0.01 *



	Living at home
	21.37 ± 7.72
	24.60 ± 8.40
	
	22.78–24.97
	



	Off-campus
	22.27 ± 6.80
	27.49 ± 8.82
	
	25.08–27.23
	



	US Citizen
	
	
	
	
	



	Yes
	23.03 ± 7.50
	26.23 ± 8.44
	10.24
	24.74–26.22
	0.001 *



	No
	16.75 ± 4.95
	23.83 ± 9.34
	
	18.38–23.49
	







p < 0.05 *, WS = Weight satisfied, WD = Weight dissatisfied.













[image: Table] 





Table 4. Binary Logistic Regression Results of Mental Health and Weight Dissatisfaction (n = 551).
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	Variable
	Crude OR (95% CI)
	Adjusted OR (95% CI)





	Perceived Stress
	1.09 * (1.04, 1.15)
	1.03 (0.96, 1.11)



	Depression
	1.06 * (1.03, 1.09)
	1.05 * (1.01, 1.08)







p < 0.05 *; Adjusted for gender, race, parental status, first-generation student status, current classification, enrollment status, marital status, employment status, and U.S. citizenship status.
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Table 5. Binary Logistic Regression Results of Sociodemographic Variables and Weight Dissatisfaction (n = 551).
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	Variable
	Crude OR (95% CI)
	Adjusted OR (95% CI)





	Female Gender
	0.48 * (0.30, 0.77)
	2.07 * (1.23, 3.48)



	White Race
	0.90 (0.57, 1.42)
	1.14 (0.70, 1.85)



	Parent of Child
	2.39 * (1.15, 4.95)
	0.36 * (0.17, 0.77)



	Not First Generation
	0.49 * (0.32, 0.76)
	1.92 * (1.22, 3.03)



	Graduate Student
	0.83 (0.57, 1.22)
	1.29 (0.86, 1.94)



	Full Time Student
	1.11 (0.66, 1.89)
	0.88 (0.51, 1.54)



	Online Student
	0.70 (0.47, 1.03)
	1.39 (0.92, 2.09)



	Married
	1.57 (0.91, 2.73)
	0.60 (0.34, 1.07)



	Unemployed
	0.99 (0.78, 1.25)
	1.00 (0.62, 1.61)



	Live at Home
	0.74 (0.39, 1.40)
	1.75 (0.90, 3.45)



	Live Off Campus
	1.16 (0.77, 1.76)
	1.33 (0.69, 2.57)



	U.S. Citizen
	0.68 (0.36, 1.27)
	1.39 (0.71, 2.72)







p < 0.05 *; Adjusted for perceived stress and depression.
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