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Abstract 
Introduction: This study compared stress and eating behaviors of two independent 
samples of college students before and after declaration of the COVID-19 pandemic 
to understand pandemic-related changes in these health-related behaviors. 
Methods: This was a non-experimental comparative study using a between-subjects 
design. Two independent groups were invited to the laboratory for a single visit to 
measure eating behaviors and stress indicators. Four validated instruments were used 
in this study: The Weight and Lifestyle Inventory questionnaire, Mindfulness Eating 
Questionnaire, Three-Factor Eating Questionnaire (TFEQ), and the Perceived Stress 
Scale (PSS). Independent t-tests and two-way ANOVA were used to compare 
participants who were tested prior to the COVID-19 pandemic declaration and after. 
Results: N=151 (n=81 male, n=70 female) participants completed testing in the pre-
COVID group, and a separate group, N=79, completed testing in the post-COVID 
group (n=40 male and n=26 female). There was a significant difference in TFEQ-

uncontrolled eating between groups by sex (F(1,207)=4.73, p =.031, ƞ2=.022). There 
were differences between the pre-COVID and post-COVID groups (F(1,204)=5.64, 

p 019, ƞ2=.027) and between sexes (F(1,204)=16.84, p <0.001, ƞ2=.076) on the 
TFEQ-emotional eating. The post-COVID group reported higher levels of eating 
when stressed, depressed/upset, anxious, and when alone compared to the pre-
COVID group (all p <.05). There were sex differences in eating when stressed, 
depressed/upset, anxious, and when alone (all p <.05). PSS scores were significantly 
higher in the post-COVID group (p =.003). Females (20.4±5.4) reported higher stress 
than males (17.8±6.3) (p =.003). 
Conclusions: College students assessed after the pandemic declaration showed 
higher stress levels and emotional eating scores. Female college students reported 
higher stress and emotional eating levels than males. 
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Introduction 
The World Health Organization (WHO) designated the severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2), responsible for the COVID-19 pandemic, 
as a global health emergency on January 30, 20201. Numerous health organizations, 

including the US Centers for Disease Control and Prevention2 and the WHO1, issued safety guidelines to minimize 
exposure to and transmission of the virus. Measures such as social distancing, self-quarantine, and widespread closures 
were implemented to flatten the epidemic curve. The objective was to alleviate the strain on the healthcare system and 
reduce the impact on morbidity and mortality rates3. However, these safety measures provoked changes in eating 
behaviors worldwide4. 
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Due to the absence of social services such as restaurants and school cafeterias, individuals were forced to eat all their 
meals at home. Additionally, real or perceived threats of food insecurity started to rise across the globe5. Consequently, 
these and other pandemic factors provoked weight gain in a large percentage of the population6. Some of the most 
often reported causes of COVID-19 pandemic weight gain were increased snacking frequency and emotional eating7. 
 
Furthermore, psychological factors like anxiety and stress can influence food choices8. Specifically, stress can contribute 
to hyperphagia, binge eating, and a shift in the types of food consumed9,10. Reports indicated increased anxiety, stress, 
and depression during the COVID-19 pandemic11. Undesirable changes in eating behaviors may also arise from 
boredom-induced eating. Boredom, stress, anxiety, and depression can contribute to emotional eating and weight 
gain11,12. Whether or not females experienced more significant changes in eating behaviors during the COVID-19 
pandemic is inconclusive7. 
  
Some data suggest that younger, college-aged adults may have been more likely to eat more junk food13 and increase 
overall appetite14 more than the older population during the COVID-19 pandemic. Altered eating behaviors in college-
aged adults are troublesome, as some data suggest that eating behaviors developed and maintained during college are 
likely to be maintained throughout adulthood15,16. Prior data have shown a relationship between stress and weight gain 
in college students during the pandemic17,18. Additionally, past literature has shown elevated stress and emotional eating 
levels after the pandemic19,20. However, to the author's knowledge, no studies have compared college students' stress 
levels and eating behaviors across independent samples before and after the pandemic. While longitudinal studies 
tracking the same individuals would be ideal, the unexpected nature of the pandemic made such prospective data 
collection difficult. Comparing independent samples from the same population and setting provides valuable insights 
into population-level shifts in eating behaviors and stress responses during this unprecedented disruption. This 
approach allows us to understand how the pandemic may have altered the baseline characteristics of college students, 
which may be valuable information for understanding its impact on campus health services. Thus, the purpose of this 
non-experimental comparative study is to compare stress and eating behaviors between two independent groups of 
college students, one assessed before the declaration of the COVID-19 pandemic and a separate group assessed 
following the declaration of the COVID-19 pandemic. A secondary outcome is determining whether sex differences 
exist in emotional eating among college students.  
 
Methods 
The study's methodology was quantitative, and the research design was a non-experimental comparative study using a 
between-subjects design. The primary analysis was made using a two-way between-subjects design ANOVA, with the 
main comparisons being eating behaviors between independent groups before and after the pandemic declaration, 
between sexes, and possible time*sex interactions. The study was conducted at a large private university in the 
southwestern United States. Pre-COVID data collection ended January 30, 2020 (WHO pandemic declaration date), 
and post-COVID data collection occurred from August 2020 to May 2021, after the region's peak infection period 
(June-July 2020) and following establishment of university safety protocols. 
 
All procedures were approved by the Institutional Review Board at the host university and were conducted following 
the Declaration of Helsinki for human studies of the World Medical Association21. Students were recruited through 
referrals from the university student health clinic and campus advertisements. The American College of Sports 
Medicine has recognized the host University as an "Exercise is Medicine" campus. The student health clinic asks about 
physical activity behaviors as part of this initiative. It refers interested students who want advice on an exercise program 
to participate in health assessments with university student fitness specialists. Data from these laboratory visits were 
then categorized based on whether testing occurred before or after the COVID-19 pandemic declaration on January 
30, 20201. Pre-COVID data were collected between January 2019 and January 30, 2020. Post-COVID data collection 
took place between August 2020 and May 2021, following the establishment and implementation of university 
protocols for safe in-person research. All post-COVID laboratory visits adhered to university-approved safety 
protocols, including the wearing of masks, maintaining physical distancing when possible, implementing enhanced 
sanitization procedures, and screening participants for COVID-19 symptoms before laboratory entry. 
 
Participants 
The data collected for the current study were obtained from testing initially designed to examine cardiovascular 
markers. Thus, the inclusion and exclusion criteria reflect variables that would impact vascular measurements. 
Therefore, healthy, nonsmoking young men and women aged 18-30 years were recruited from the campus using the 
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aforementioned method. Biological sex was assessed via self-report on the demographic questionnaire, where 
participants indicated either "male" or "female". While it is recognized that sex and gender are distinct constructs, with 
sex referring to biological characteristics and gender referring to socially constructed roles and identities, the current 
study collected only biological sex data as it was initially designed for cardiovascular measurements, where biological 
sex differences are relevant. Subjects were excluded if they had known cardiovascular, pulmonary, renal, or peripheral 
vascular disease or metabolic disease or had symptoms suggestive of these diseases. Pregnant women and current 
smokers were excluded from the study.  
 
Protocol 
All participants completed a single laboratory visit, during which all data collection occurred. During this visit, 
participants first provided informed consent. They then completed all questionnaires in the laboratory setting. Four 
instruments were used in this study: The Weight and Lifestyle Inventory questionnaire, the Mindfulness Eating 
Questionnaire, the Three Factor Eating Questionnaire, and the Perceived Stress Scale. The measure of college eating 
behaviors was The Weight and Lifestyle Inventory (WALI) questionnaire22. The WALI asks questions about subjects' 
weight history, family weight history, pregnancy history, tobacco (current smokers were excluded from the study), 
alcohol use, eating habits/patterns, and medical history. The survey asked participants to report the level to which they 
believed certain psychological states and behaviors contributed to their weight gain. Participants were asked to report 
on an ordinal scale, with "1" being assigned to "does not contribute at all" up to "5," "contributes the greatest amount." 
These items were analyzed individually as designed in the original WALI instrument. 
 
Mindfulness was measured using the Mindfulness Eating Questionnaire (MEQ)23. The MEQ evaluates five distinct 
domains of mindful eating: disinhibition (8 items), awareness (7 items), external cues (6 items), emotional response (4 
items), and distraction (3 items). Higher scores indicate greater mindful eating behavior; however, no clinically 
established cut-off values have been determined for this instrument. Emotional eating was calculated using the 
emotional eating domain of the Three Factor Eating Questionnaire (TFEQ)24. The TFEQ consists of 18 items 
measuring three distinct domains of eating behavior: emotional eating (3 items), cognitive restraint (6 items), and 
uncontrolled eating (9 items). While no universal cut-off values have been established, scores exceeding 50 are 
frequently considered elevated in clinical and research settings. Lastly, stress was measured using the perceived stress 
scale (PSS)25. Normative data indicate mean scores of 12.1 for males and 13.7 for females, though these values may 
vary across different demographics. These categorizations facilitate the interpretation of stress levels in both clinical 
and research contexts.  
 
Body mass to the nearest 0.01 kg and stature to the nearest 0.1 cm were measured as described in the Anthropometric 
Standardization Reference Manual26. Height was measured with the subject standing barefoot using a stadiometer (Tree 
LS-PS 500). The digital scale attached to the stadiometer measured body weight with minimal clothing. Waist and hip 
circumferences were determined while the subject stood with a Gulick II 150 cm anthropometric tape (model 67020) 
and reported to the nearest 0.1 cm. Waist circumference was measured with the anthropometric tape parallel to the 
floor and immediately above the iliac crest, with readings taken at the end of a normal exhalation27. Hip circumference 
was assessed at the level of the most substantial protrusion of the buttocks26.  
 
Body Composition was determined via whole-body air displacement plethysmography (BOD POD, COSMED). BOD 
POD is valid when compared to underwater weighing28. Participants were asked to wear a bathing suit or tight-fitting 
shorts and remove their shirts and jewelry to test. They were weighed again using the scale associated with the BOD 
POD device. They were then asked to place a silicone swim cap (Aegend) on their heads to cover their hair and sit in 
the BOD POD for two measurements of 50 seconds each. A third measurement was taken if the first two 
measurements differed by more than 150 mL.   
 
Statistical Analysis 
Statistical analyses were performed using SPSS version 28 (IBM, Chicago, IL, USA). Data are expressed as means ± 
standard deviation unless otherwise specified. A P value < .05 was considered statistically significant. All participants 
with missing data were removed from the analysis. Nine participants in the sample (n = 5 pre-COVID, n = 4 post-
covid) were removed due to incomplete data. Missing data represented less than 4% of the total sample. These 
participants had substantial missing data (>50% of items) on one or more questionnaires, making imputation 
inappropriate. The distribution of missing data was similar between the two groups, and analysis of available 
demographic data showed no significant differences between participants with complete versus incomplete data. Given 
the small percentage of missing data and its random distribution across groups, complete case analysis was deemed 
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appropriate. However, we acknowledge that deleting cases with missing data could introduce minimal bias in our 
results. All ordinal/Likert data were treated as continuous29,30. An independent t-test determined demographic group 
differences between the pre-pandemic and post-pandemic samples. Before testing for differences between the two 
groups, sex differences were analyzed using an independent t-test with all participants. A univariate two-way between-
subjects ANOVA was then used to determine group differences between participants assessed pre-pandemic and post-
pandemic declarations and any sex differences in WALI, MEQ, TFEQ, and PSS outcomes. The two-way between-
subjects ANOVA was also used to determine if there were group * sex interactions. Prior to conducting statistical 
analyses, all variables were examined for outliers using boxplot analysis. Extreme outliers, defined as values exceeding 
three interquartile ranges beyond the first and third quartiles, were identified and removed from the respective analyses. 
One extreme outlier was identified and removed from the MEQ awareness subscale (pre-pandemic group), and one 
extreme outlier was identified and removed from the TFEQ emotional eating subscale (pre-pandemic group). The 
Perceived Stress Scale showed no extreme outliers. This approach maintained the integrity of each individual analysis 
while preserving the maximum available data for each measure. A Bonferroni correction was applied to adjust for 
multiple comparisons across the various outcome measures. Significant interactions were interpreted through 
examination of cell means and graphical representations rather than formal simple effects analyses. 
 
Results  
One hundred and fifty-one (n = 81 males, n = 70 females) participants completed pre-covid testing, and 79 (n = 40 
males and n = 26 females) completed the post-covid testing. All variables were examined for normality and outliers 
prior to analysis. All variables met assumptions for parametric testing. Table 1 shows no group differences in age, BMI, 
height, weight, bodyfat%, waist-to-hip ratio, or VO2peak (all p > .05).  
 
Table 1: Pre and post-COVID participant descriptive. 

  Pre-Covid Post-Covid P - Value 
Age (years) 20.9 ± 3.4 20.6 ± 3.4 0.436 
BMI (kg/m2) 25.3 ± 4.4 25.7 ± 4.5 0.435 
Weight (kg) 75.1 ± 13.6 76.6 ± 15.7 0.482 
Height (cm) 171.7 ± 9.5 172.1 ± 10.5 0.772 
Body fat (%) 21.9 ± 10.7 21.5 ± 10.4 0.787 
Waist-to-hip ratio .82 ± .09 .84 ± .07 0.131 
VO2peak (mL.kg.-1min-1) 35.0 ± 9.1 37.5 ± 10.6 0.074 

       Data are Means ± SD 
 
Anthropometric Comparison Between Groups 
No significant differences were found between pre-COVID and post-COVID groups for any anthropometric or 

fitness measures (Table 1). Age, BMI, weight, height, body fat percentage, waist-to-hip ratio, and VO₂peak were 
statistically equivalent between groups (all p > .05). These findings indicate that despite differences in reported eating 
behaviors and stress levels, the two groups were anthropometrically similar, suggesting that any observed differences 
in eating behavior measures reflect psychological and behavioral responses rather than physiological changes that 
manifested in measurable body composition differences. 
 
Mindfulness Eating Questionnaire  
When combining both groups of participants (pre- and post-COVID), there were sex differences in outcomes of MEQ 

disinhibition (F(1,213) = 4.42, p = .037, ƞ2 = .020) such that females reported significantly higher disinhibition (2.84 
± .54) than males (2.63 ± .59). There were also sex differences for MEQ-Emotional eating (F(1,213) = 4.52, p = .035, 

ƞ2 = .021) such that males reported significantly higher (3.27 ± .65) scores than females (3.13 ± .62). Table 2 details 
the pre-post COVID outcomes overall and by sex. There were no significant differences between pre- and post-
COVID groups on MEQ awareness (p = .283), MEQ-distraction (p = .217), MEQ-disinhibition (p = .454), MEQ-
emotional eating (p = .229), MEQ-external cues (p = .858), or MEQ-total score (p = .274). Similarly, there were no 
significant pre- and post-COVID group × sex interactions for any MEQ outcome (all p > .05). 
 
TFEQ. No statistical differences were found between pre- and post-COVID groups on TFEQ-cognitive restraint (p 
= .234) and TFEQ-uncontrolled eating (p = .277). There were no statistical sex differences in TFEQ-cognitive restraint 
(p = .122) or TFEQ-uncontrolled eating (p = .465). There were no pre- and post-COVID group * sex interactions on 
TFEQ-cognitive restraint (p = .257) or TFEQ emotional eating (p = .873). There was a statistically significant pre- and 
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post-COVID group * sex interaction on TFEQ-uncontrolled eating (F(1,207) = 4.73, p = .031, ƞ2 = .022). As shown 
in Figure 1A, while males showed minimal change in uncontrolled eating scores between pre- and post-COVID periods 
(approximately 2-point difference), females demonstrated a more pronounced increase (approximately 8-point 

difference on the 0-100 scale). This small effect size (ƞ2 = .022) suggests that while statistically significant, the practical 
impact may be modest. For emotional eating (Figure 1B), both sexes showed increases post-COVID, with females 
consistently scoring 10-15 points higher than males across both time periods. The medium effect size for sex 

differences (ƞ2 = .076) indicates this is a meaningful distinction with potential clinical relevance. 
 
Table 2. Mindfulness Eating Questionnaire (MEQ). 

MEQ Subscale Group Pre - Covid Post - COVID Mean Difference p-value 

     Awareness      Overall 2.35 ± .045 2.44 ± .070 0.089 p = .283 

      Males 2.35 ± .061 2.29 ± .087 -0.059 p = .600 

      Females 2.36 ± .066 2.59 ± .108 0.237 p = .050 

     Distraction      Overall 2.99 ± .580 2.89 ± .590 -0.100 p = .217 

      Males 2.94 ± .067 2.91 ± .095 -0.027 p = .819 

      Females 3.03 ± .071 2.79 ± .117 -0.236 p = .088 

     Disinhibition      Overall 2.75 ± .590 2.70 ± .530 -0.050 p = .454 

      Males 2.63 ± .066 2.64 ± .094 0.004 p = .970 

      Females 2.88 ± .064 2.75 ± .106 -0.133 p = .284 

     Emotional eating      Overall 3.28 ± .630 3.17 ± .650 -0.110 p = .229 

      Males 3.27 ± .073 3.27 ± .104 0.009 p = .944 

      Females 3.21 ± .073 2.94 ± .119 -0.269 p = .057 

     External Cues      Overall 2.37 ± .580 2.35 ± .540 -0.020 p = .858 

      Males 2.38 ± .063 2.37 ± .090 -0.014 p = .901 

      Females 2.40 ± .071 2.44 ± .166 0.045 p = .742 

     Total Score      Overall 2.75 ± .300 2.69 ± .290 -0.060 p = .274 

      Males 2.71 ± .033 2.70 ± .048 -0.013 p = .826 

       Females 2.79 ± .036 2.70 ± .059 -0.086    p = .217  

Data are Means ± SD 
 

 
Figure 1: Figure 1A (TFEQ-Uncontrolled Eating) and 1B (Emotional Eating). TFEQ comparison pre and post 
pandemic declaration by sex. Error bars represent 95% CI. *Represents statistically significant at p < .05. Horizontal 
arrow represents pre-post COVID difference, vertical arrow represents sex differences, and crossing arrow represents 
interaction effect.  
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Eating Behaviors that contribute to weight gain 
When participants were asked to report the level to which they believed the following behaviors contributed to their 
weight gain, there were no significant differences between groups, sex differences, or group * sex interactions on 
"eating when happy," "eating in response to sight or smell," "eating because the good taste of the food," "overeating 
at dinner," "eating too much food," "continuing to eat be because I do not feel full after a meal," "eating because I feel 
physically hungry," "eating when angry," "eating when bored," "eating when tired," "overeating at lunch," "snacking 
after dinner" (all p > .05). There were no statistically significant differences between pre- and post-COVID group on 
"eating because I crave certain foods" (p = .527) and "overeating at breakfast" (p = .643). There were no statistically 
significant sex differences in "eating because I cannot stop once I have begun" (p = .780). There was also no statistically 
significant pre- and post-COVID group * sex interaction on "eating because I cannot stop once I have begun" (p = 
.915), "eating because I crave certain foods" (p = .335), "eating when stressed" (p = .472), "eating when I am 
depressed/upset" (p = .831), "eating when anxious" (p = .839), "eating when alone" (p = .460), "overeating at breakfast" 
(p = .953). 
 
Figure 2 shows statistically significant differences between pre-COVID and post-COVID groups on multiple eating 

behaviors: eating because unable to stop once begun (F(1,202) = 4.06, p = .045, ƞ2 = .020), eating when stressed 

(F(1,200) = 9.61, p = .002, ƞ2 = .046), eating when depressed/upset (F(1,200) = 12.00, p < .001, ƞ2 = .057), eating 

when anxious (F(1,198) = 15.06, p < .001, ƞ2 = .071), and eating when alone (F(1,200) = 13.26, p < .001, ƞ2 = .062). 
The most substantial pandemic effects were for eating when anxious and eating when alone, with medium effect sizes 
indicating post-COVID students rated these behaviors approximately 1 point higher on the 5-point scale—shifting 
from 'contributes slightly' to 'contributes moderately' to weight gain. Significant sex differences also emerged, with 
females reporting higher scores than males across multiple behaviors, most notably for eating when stressed (F(1,200) 

= 24.71, p <.001, ƞ2 = .110), where females consistently rated this behavior 0.8-1.0 points higher. This large effect size 
for sex differences, combined with the medium effects for pandemic-related changes, suggests that emotional eating 
patterns have practical significance, warranting targeted interventions, particularly for female students who showed 
vulnerability to both baseline differences and pandemic-related increases. 
 

 
Figure 2: Figure 2A, 2B, 2C, 2D, 2E, DF. Eating behaviors comparison pre and during pandemic and by sex. Error 
bars represent 95% CI. *Represents statistically significant at p < .05. Horizontal arrow represents pre-post COVID 
difference and vertical arrow represents sex differences.  
 
PSS. Figure 3 demonstrates a statistically significant 2.4-point increase in PSS scores from pre-COVID (18.2 ± 6.2) to 

post-COVID (20.6 ± 5.2) groups (F(1,207) = 9.24, p = .003, ƞ2 = .043). This change represents a 13% increase in 
perceived stress, shifting students from the middle of the 'moderate stress' range (14-26) toward its upper boundary, 
approaching the 'high stress' threshold (≥27). The small-to-medium effect size suggests this elevation has practical 

significance for student well-being. Additionally, a significant sex difference emerged (F(1,207) = 8.87, p = .003, ƞ2 = 
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.041), with females reporting stress scores 2.6 points higher than males (20.4 ± 5.4 vs. 17.8 ± 6.3). Notably, female 
students in the post-COVID period approached the high stress category, while males remained in the mid-moderate 
range. There was no group × sex interaction (p = .671), indicating that both sexes experienced similar pandemic-
related stress increases. These findings suggest that post-pandemic students, particularly females, may require enhanced 
stress management support, as their stress levels exceed normative values for this age group (typical means: 12.1 for 
males, 13.7 for females). 

 
Figure 3: Stress score comparison pre- and during pandemic and by sex. Error bars represent 95% CI. *Represents 
statistically significant at p < .05. Horizontal arrow represents pre-post COVID difference, and vertical arrow 
represents sex differences. 

 
Discussion 
The main finding of this study is that college students assessed after the COVID-19 pandemic showed significantly 
higher stress levels than those assessed before the pandemic, with PSS scores increasing from moderate (18.2) to 
approaching high levels (20.6). This difference in perceived stress between groups was accompanied by notable 
differences in eating behaviors, particularly those driven by emotional responses. The study found that emotional and 
stress-related eating behaviors were higher in the post-pandemic group than in the pre-pandemic group. In contrast, 
behaviors in response to physical hunger cues were similar across groups. There were no significant differences 
between groups in "eating in response to sight or smell," "eating because of good taste," "eating too much food," 
"continuing to eat because I do not feel full," or "eating because I feel physically hungry." 
 
No statistically significant differences in cognitive restraint were found between the groups. While cognitive restraint, 
as measured by the TFEQ, captures a broader pattern of controlled eating behaviors, it encompasses both flexible and 
rigid control strategies31. Flexible control involves a more balanced, graduated approach to eating regulation, whereas 
rigid control involves a more dichotomous, all-or-nothing approach. The lack of difference in cognitive restraint, 
coupled with higher emotional eating in the post-COVID group, suggests that the observed differences in eating 
behaviors between the two time periods were primarily driven by emotional responses rather than alterations in dietary 
control strategies. This pattern aligns with previous research showing that emotional eating can occur independently 
of an individual's level of cognitive restraint32. 
 
Biological sex differences emerged as a significant factor in our findings. Our study found statistically significant sex 
differences in measurements of emotional eating, with females reporting higher levels of stress and emotional eating 
than males. Prior research has shown that the female sex was a risk factor for COVID-specific anxiety33,34. This sex 
difference in anxiety response aligns with broader pandemic-related mental health findings, where women consistently 
reported higher levels of anxiety, depression, and stress symptoms35. A systematic review found that women were more 
vulnerable to pandemic-related psychological distress, potentially due to increased domestic responsibilities and 
economic stressors during lockdown periods36. The current sample, however, consisted of college students who likely 
do not have domestic responsibilities different from those of males. Thus, further research will be needed to determine 
why female college students experience higher stress levels than males.  
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These results indicate higher emotional and uncontrolled eating behaviors in the post-pandemic group, though these 
changes were not accompanied by significant differences in anthropometric measures between groups (Table 1). 
Several factors may explain this apparent paradox. First, the cross-sectional nature of the current study captured only 
a snapshot of body composition at different time points with different individuals, rather than tracking changes within 
the same persons over time. The post-COVID assessments occurred 8-15 months after the pandemic declaration, 
potentially allowing time for initial weight changes to stabilize or reverse as students adapted to new routines. 
 
Second, compensatory behaviors not measured in the current study may have offset increased emotional eating 

episodes. The post-COVID group showed higher VO₂peak values (though not statistically significant, p = .074), 
suggesting possible increases in physical activity that could counterbalance additional caloric intake from emotional 
eating. Additionally, while emotional eating frequency may have increased, portion sizes, total caloric intake, and meal 
frequency were not directly measured. Students may have experienced more emotional eating episodes without 
necessarily increasing overall energy intake if regular meals were skipped or reduced due to pandemic-related changes 
in campus dining access or financial constraints. 
 
It's also important to note that these findings reflect participants' perceptions of eating behaviors that contribute to 
weight gain, rather than documented weight changes. The WALI questionnaire asks participants to rate contributing 
factors regardless of whether they have experienced actual weight gain. Therefore, these results may reflect heightened 
awareness of potentially problematic eating behaviors during the post-pandemic period, rather than necessarily 
indicating actual weight gain or changes in eating frequency. Future research could explore factor analysis of the WALI 
weight gain attribution items to develop theoretically-driven subscales (e.g., emotional versus situational eating cues). 
While the current study maintained the individual item analysis approach consistent with the original WALI design, 
clustering these items into meaningful subscales could enhance interpretability and reduce multiple comparison issues 
in future studies. 
 
The effect sizes (η2) in the findings merit attention. The strongest effects were observed in sex differences for 
emotional eating (η2 = .076) and eating when stressed (η2 = .110), representing medium effect sizes. The differences 
between the pre-COVID and post-COVID groups showed smaller but significant effects, particularly for eating when 
anxious (η2 = .071) and eating when alone (η2 = .062). These effect sizes suggest that while the differences were 
statistically significant, their practical significance may be moderate. These findings have important implications for 
university mental health services and student support systems. Universities should consider implementing: Stress 
management programs specifically targeting emotional eating, sex-specific interventions addressing different stress 
responses, regular mental health screening during major disruptions, and development of resilience-building programs. 
These findings align with prior literature that found that the COVID-19 pandemic increased levels of emotional 
eating37. Umano et al. conducted a longitudinal study in children that compared eating behaviors before and during the 
pandemic38. They found that lockdown measures triggered certain eating behaviors that were suggestive of emotional 
and mindless eating. The current study adds to this by showing differences in eating behaviors between groups of 
college-aged participants assessed before and after the pandemic declaration. 
 
The activations of the hypothalamic-pituitary-adrenal axis can influence emotional eating development in response to 
both short-term and long-term stress39,40. This activation affects the brain's reward and motivation system and the 
pathways responsible for controlling impulses. The current study corroborates past research that shows the COVID-
19 pandemic was associated with increased stress and levels of emotional eating among adults37. The increased stress 
levels might provoke this increase in undesired emotional response to food, as prior research has shown that higher 
perceived stress predicts a higher incidence of emotional eating41.   
 
A key limitation to this study is its between-subjects design. Rather than measuring the same individuals before and 
after the pandemic (a within-subjects design), two independent groups of college students assessed at different time 
points were compared. This approach significantly limits the ability to make causal inferences about the pandemic's 
direct impact on individuals' eating behaviors and stress levels. While obtaining longitudinal data from the same 
students pre- and post-pandemic was not feasible due to the unexpected nature of the pandemic, this design introduces 
potential confounding variables that could explain the observed differences beyond the pandemic's impact. 
 
An additional significant limitation is the potential selection bias inherent in the recruitment method. Participants were 
recruited through voluntary campus fitness programs and health assessments. This recruitment approach may have 
systematically excluded students experiencing higher stress levels or those less willing to participate in in-person 
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assessments, particularly during the post-pandemic period when health concerns were heightened. Students struggling 
with pandemic-related mental health challenges, financial stress, or social isolation may have been less likely to 
voluntarily engage with campus fitness services. This selection bias could result in an underestimation of the true 
differences in stress and emotional eating behaviors between the pre- and post-pandemic periods, as the study sample 
may represent a relatively resilient subset of the college population. Although pre- and post-groups showed similar 
demographic and anthropometric characteristics (Table 1), other unmeasured variables such as family history, prior 
mental health status, living situations, and academic stress could have influenced the findings. Future research using 
within-subjects designs would provide more substantial evidence for pandemic-related changes in eating behaviors and 
stress. Additionally, the post-COVID sample timing varied, with some participants measured within weeks of the 
pandemic declaration while others were measured several months after, potentially introducing temporal effects in 
post-pandemic group responses. COVID-19 exposure or impact on individual participants, and factors such as 
socioeconomic status, access to healthy food options, social isolation, fear, and sleep were not measured. However, all 
of these could influence eating behaviors42. 
 
The exclusion of smokers and individuals with pre-existing health conditions, while necessary for the original 
cardiovascular measurements, limits the generalizability of our findings. Smoking status and pre-existing conditions 
may influence both stress responses and eating behaviors, particularly since smoking is often used as a stress 
management tool and specific health conditions require dietary modifications. Therefore, these results may not fully 
represent the broader college-aged population, where smoking rates are approximately 8%, and chronic health 
conditions affect about 15% of students43. Another significant limitation is that the only biological sex, not gender 
identity was measured. While significant differences between males and females in stress and eating behaviors were 
found, it cannot be determined whether these differences stem from biological factors, gender-related psychosocial 
influences, or their interaction. The relationship between stress, eating behaviors, and gender identity may be 
particularly relevant during periods of social disruption like the pandemic. Future studies should include sex and gender 
measures to better understand their distinct contributions to stress responses and eating behaviors. 
 
Conclusion  
In conclusion, this study highlights differences in stress levels and emotional eating behaviors between college students 
assessed before and after the COVID-19 pandemic declaration. Emotional eating appears to be significantly higher in 
the post-pandemic group, particularly in response to stress and negative emotions. Sex-specific responses to pandemic-
induced stressors were also evident, with females reporting higher levels of stress and emotional eating than males 
across both periods. These findings have implications for understanding and addressing emotional eating patterns 
among college students, especially in the context of the COVID-19 pandemic and its potential long-term effects on 
eating behaviors and mental well-being. Future longitudinal research is needed to establish better causal relationships 
between pandemic-related stressors and changes in eating behaviors within the same individuals over time. 
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