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ABSTRACT 

The current state of mental health in college students is a universal concern. Female college 

students are reporting more depression, anxiety, and stress symptoms than ever before. Physical 

activity and diet quality can positively influence mental health symptoms. Current research 

provides scarce evidence that examines the relationship of these health behaviors and outcomes 

in the Hispanic female population. The primary aim of this study is to examine the relationship 

between physical health behaviors and mental health outcomes in Hispanic female college 

students. This is a cross-sectional study using a self-report survey to collect data from 

approximately 109 Hispanic female college students through in-person recruitment and flyers 

placed on the university campus. Measures included the Dietary Quality Questionnaire, the 

International Physical Activity Questionnaire- Short Form, and the Depression, Anxiety, and 

Stress Scale. One-way analysis of variance tests and Pearson correlations were run to determine 

the relationship between mental health and physical activity and mental health and diet quality. 

We hypothesized that diet quality and physical activity would be negatively associated with 

depressive, anxiety, and stress symptoms. We hypothesized that there would be significant group 

level differences between low, moderate, and high depression, anxiety, and stress on diet quality 

and that there would be significant group level differences between low, moderate, and high 

physical activity on depressive, anxiety, and stress scores. Pearson’s correlations found diet 

quality was negatively associated with depressive, anxiety, and stress symptoms, but physical 

activity was not. We found that participants with better diet quality reported lower depressive, 

anxiety, and stress scores, but did not find physical activity group level differences with mental 



 

 

iii 

health symptoms. These findings implicate future research to develop and test nutritional 

programs that target depression, anxiety, and stress of college students, specifically Hispanic 

female college students.  
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INTRODUCTION 

Mental Health in College Students 

In 2019, there was an approximated 25% increase of people living with mental health 

disorders according to the World Health Organization (WHO)  (World Health Organization 

[WHO], 2022c). For college students, though, there has been a 50% increase in mental health 

symptoms according to the National Education Association (Flannery, 2023). 

College students, whose ages typically range from 18-23 years old, experience various 

challenges while pursuing their undergraduate degree. These challenges include financial, social, 

academic, and transitional stressors (Acharya et al., 2018). Many college students are living 

without the daily guidance of their parents for the first time, which introduces a multitude of 

unforeseen responsibilities that students must adapt to while simultaneously creating a new 

social network and maintaining good grades. The pressure for students to succeed in these 

different areas can take a toll on mental health at a particularly vulnerable age. Among college 

students, depression, anxiety, and stress-related disorders among the most frequently reported 

conditions (American College Health Association [ACHA], 2023). 

Depression is defined as persistent sadness and a lack of interest or pleasure in previously 

rewarding or enjoyable activities, and often interrupts sleep (WHO, n.d.-a). Research has shown 

that there is a strong relationship between depression and physical health issues, such as 

cardiovascular disease (WHO, n.d.-a). Depression not only has other mental and physical 

comorbidities, but those who experience depression are at increased risk for suicide, which also 

happens to be the fourth leading cause of death in 15 to 29-year-olds (WHO, 2023b). 

Additionally, women are more likely to have depression than men (WHO, 2023b). 
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Approximately 25% of college students with depression also report anxiety (ACHA, 

2023). Anxiety is a feeling of excessive fear and worry and behavioral disturbances (World 

Health Organization, 2022a). Anxiety symptoms include fatigue, sleep difficulty, body tension, 

inability to focus, and irritability (Munir & Takov, 2024). These chronic symptoms can lead to 

disturbances in social functioning, physical health, occupational performance, emotional 

regulation and other factors that impact quality of life (Wilmer et al., 2021).   

Feelings of stress are also common in college students. Psychological stress is defined as 

mental strain that is caused by any difficult situation (WHO, 2023a). Stress impacts brain 

function, specifically memory and cognition (McManus et al., 2020). Additionally, stress disrupts 

gastrointestinal function by altering appetite, increasing inflammation, and contributing to 

motility disturbances (Yaribeygi et al., 2017). This serves as a call to action to examine 

contributing factors that are influencing this alarming increase in mental health symptoms among 

college students. 

Physical Health Behaviors and Mental Health 

Nutrition. Nutrition is a key component of overall health. There is a growing body of 

evidence that points to nutrition playing a significant role in mental health (Stevens et al., 2018). 

Recent research found that “junk food,” categorized as candies, snacks, and highly processed 

foods, was associated with depressive and anxiety symptoms (Rossa-Roccor et al., 2021). This 

applies to college students because “junk foods” like instant, easy, and snack-filled meals are 

preferred by college students due to their busy schedules (Sogari et al., 2018). Not only are quick 

meals preferred, but they are also the most accessible; public universities have food 

environments that are full of fast-food franchises, convenience stores and machines that sell 
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unhealthy and sugary foods and drinks (Cleveland, 2023). Ulhaq et al. (2022) found that higher 

stress levels led students to overeat or eat fast foods. Therefore, if stress encourages fast food and 

junk food consumption, which negatively affects mental health, then it could be hypothesized 

that a well-balanced diet may be associated with better mental health.  

Physical Activity. Another component of overall health is physical activity (PA). PA is 

any movement that requires energy (WHO, 2022b). PA is known to have a positive impact on 

physical health, but the benefits go beyond the physical body. Research suggests that physical 

activity is negatively associated with stress, anxiety, and depressive symptoms (Catling et al., 

2022; Garett et al., 2017; Herbert et al., 2020; Welle & Graf, 2011). According to the Centers for 

Disease Control and Prevention (CDC), 46% of adults do not meet national guidelines for 

physical activity, and women are less likely to meet PA guidelines than men (Elgaddal et al., 

2022). Similar to CDC data, the National College Health Assessment (NCHA) reports less than 

half of college students meet PA guidelines. The repercussions of low PA include cardiovascular 

diseases, type 2 diabetes, increased risk of cancer, and depression (Park et al., 2020).  

Increased Susceptibility of Hispanic Female College Students 

A crucial part of health promotion involves identifying those who need help and what 

their specific needs are. Different groups of people require different means to address their 

specific needs. There is a gender disparity in mental health; therefore, identifying tools that are 

helpful for males may not have the same impact when utilized by females. Another layer of 

health disparities is ethnicity. Research suggests that minority status is associated with higher 

risk of depression (Kalibatseva et al., 2022). One study found that 34% of Hispanic college 

students report depression compared to 21% of non-Hispanic college students (Worthen et al., 
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2023). The present study seeks to examine both ethnic and gender gaps in mental health: 

Hispanic female mental health. Like mental health, there are gender and ethnic disparities in 

physical health behaviors like diet and PA. The CDC reports that Hispanic women are less likely 

to meet PA guidelines in comparison to non-Hispanic white women (Elgaddal et al., 2022). 

Compared to male counterparts, Hispanic female young adults consume less fruit and vegetables 

(Tam et al., 2017). Currently the literature is scarce on the impact of physical activity and diet 

quality on mental health outcomes in Hispanic female college students. This is cause for further 

research to better understand the impact that physical activity and diet quality have on the mental 

health outcomes of the Hispanic female college student population. 

Summary 

Research suggests that physical health behaviors like diet and PA are associated with 

mental health, more specifically depression, stress, and anxiety. Gender and ethnic disparities are 

present when it comes to mental health outcomes. With the sharp increase in mental health 

disorders over the past decade, especially in college students, there is a real need to develop tools 

to best care and possibly prevent these debilitating disorders. Part of developing effective tools 

requires a comprehensive understanding of mental health status and associated behaviors. This 

begins with gathering data on prevalence of mental health disorders and physical health 

behaviors in different groups of people to inform the development of resources that address the 

specific areas of growth that differ for unique groups of people. Research has looked at female 

college students and their mental health compared to male college students, but there has yet to 

be a study that specifically looks at Hispanic female college students’ physical behaviors and 

mental health outcomes. In order to best care for the Hispanic female college student population, 
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this study will gather prevalence data as well as test the relationship between physical health 

behaviors – specifically nutrition and PA – and mental health outcomes. 
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LITERATURE REVIEW 

Overview 

College students experience a critical transition period that includes both physical and 

psychological changes. At such a pivotal period in one’s life, college students may face many 

new challenges that take time to acclimate as they embark on their education journey. College 

students are exposed to a fast-paced learning environment where balancing habits and 

responsibilities is crucial to maintaining overall health, and especially their diet, physical, and 

mental health. The following sections will examine the literature related to college students’ diet 

quality and physical activity and highlight how these behaviors relate to mental health.  

College Student Mental Health 

Psychological distress (i.e., depression, anxiety, and stress) among college students has 

increased in the last five years from 2018 to 2023 (ACHA, 2018, 2023). The Covid-19 pandemic 

presented additional stressors which resulted in a significant increase in psychological distress 

among college students (Lopes & Nihei, 2021). In 2023, 76% of college students reported 

moderate to serious psychological distress (ACHA, 2023). From 2013 to 2021, college students 

screened for depression and anxiety has doubled, an increase of 135% and 110% respectively 

(Lipson et al., 2022). This is cause for concern as higher depressive, anxiety, and stress 

symptoms are associated with decreased academic performance (Awadalla et al., 2020; Frazier et 

al., 2019). There are global efforts being made to provide guidelines for institutions of higher 
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education to embed and increase health promotion on college campus worldwide like the 

Okanagan Charter (Okanagan Charter, 2015). 

Depressive Symptoms. Depression is a disorder diagnosed by the presence of multiple 

symptoms over a period of time, thus making feelings of depressive symptoms dangerous as it 

can lead to a future diagnosis (American Psychiatric Association, 2022). The prevalence rate of 

depression in college students ranges from 22% to 34% (Coakley et al., 2022; Kang et al., 2021; 

Rogowska et al., 2022). Depressive symptoms may negatively impact students’ academic 

performance (Awadalla et al., 2020; Wagner et al., 2022). Awadalla et al. (2020) found that in a 

sample of 404 university students, high levels of depressive symptoms were associated with 

lower grade point averages (GPA) and decreased academic satisfaction. Another study found that 

moderate depressive symptoms predicted delayed graduation two-fold and severe depressive 

symptoms predicted delayed graduation three-fold (Wagner et al., 2022). This highlights the 

relationship between depressive symptoms and academic performance. Academic success is 

highly valued; therefore, the pressure to succeed can contribute to depressive symptoms and 

depressive symptoms can lead to diminished academic performance (Awadalla et al., 2020). 

  Research suggests that there is a higher prevalence of depression in female college 

students than in their male counterparts (ACHA, 2023; Cheong et al., 2022; Kang et al., 2021; 

Rogowska et al., 2022). This gender disparity has repercussions that go beyond mental health 

symptomatology and diagnoses. In a global meta-analysis of multiple world mental health 

surveys, researchers found major depressive disorder predicted a higher rate of attrition in 

females college students (Auerbach et al., 2016). 
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Ethnic disparities are present in prevalence of depressive symptoms among college 

students, a cross-sectional study found that the prevalence of depressive symptoms were higher 

among Hispanic respondents than non-Hispanic respondents (Worthen et al., 2023). Findings are 

consistent with that of two other large cross-sectional study that found Hispanic students 

reported higher depressive symptoms than white, black, Asian, and multiracial counterparts 

(Eisenberg et al., 2013; Zvolensky et al., 2021). This may be due to many factors such as 

discrimination and worry (Worthen et al., 2023; Zvolensky et al., 2021).  

Anxiety Symptoms. Anxiety is defined as an emotion characterized by fear and worry 

about the impending future that leads to physiological symptoms (APA Dictionary of 

Psychology, 2018). Anxiety has an average age of onset that ranges from 15 to 21 years old. 

Anxiety symptoms may develop or worsen during college years due to responsibilities that arise 

when in college (de Lijster et al., 2017). Studies suggest that 50 to 85% of undergraduate 

students have moderate to severe anxiety symptoms (Amir Hamzah et al., 2019; de Sá Alves et 

al., 2021). Anxiety symptoms include difficulty making decisions, gastrointestinal disturbances, 

heart palpitations, irritability, shakiness, sleeping disturbances, and a sense of impending 

misfortune (WHO, 2023).  

While depression and anxiety are clinically distinct disorders, they are often cooccurring 

conditions in college students. The NCHA found that depression and anxiety, as cooccurring 

conditions, presented in 12% of male college students and 27% of female college students 

(ACHA, 2023). The NCHA is supported by other research that suggest anxiety and depression 

are often times cooccurring conditions (ACHA, 2023 and Coakley et al, 2022). 
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It is reasonable to expect that students experiencing sleeping disturbances, decision 

difficulty, and irritability may struggle with the strenuous workload that college life entails. For 

example, Awadalla et al. (2020) found that female college students with anxiety had lower GPAs 

than those who did not have anxiety. Coakley and colleagues (2022) found that basic need 

insecurities, like food and housing, were associated with anxiety in college students (Coakley et 

al., 2022). This is important as 50% of college students reported high food insecurity in the 

United States in 2023 (ACHA, 2023).  

In 2023, 40% of female college students reported being diagnosed with anxiety and 24% 

of male college students, illustrating a gap in the mental health of women and men (ACHA, 

2023). Gender disparity is not the only difference in anxiety prevalence. A post-lockdown study 

reported that Hispanic respondents reported a higher anxiety prevalence than non-Hispanic 

respondents (Khubchandani et al., 2021). A study conducted at a primarily Hispanic-serving 

university found that rates of anxiety were lower among non-Hispanic respondents than among 

Hispanic students (Ibarra-Mejia et al., 2023). Cano et al. (2016) found that ethnic discrimination 

and self-esteem were associated with anxiety symptoms in Hispanic students (Cano et al., 2016). 

The increase in anxiety symptomatology may be due to factors such as acculturation stress and 

anxiety sensitivity (Jardin et al., 2018). 

Stress Symptoms. With a constant stream of new information, continuous deadlines, and 

the pressure to meet all expectations, it is no surprise that college is a stressful time for 

undergraduates (Mofatteh, 2020). Reports indicate 76% of college students experience moderate 

to severe stress, and approximately 43% of students feel stress is an impediment to academic 

performance (ACHA, 2023). Mesghina et al. (2021) investigated the impact of the Covid-19 
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pandemic on the stress regulation of college students. They found that learning and mind 

wandering were significantly impacted by Covid-19 distress (Mesghina et al., 2021). This 

study’s findings are particularly important when considering stress in students today because the 

world is still recovering from the Covid-19 pandemic in 2020. Although many of the 

undergraduates who were in this study have graduated, current undergraduates include students 

who were in high school during the pandemic, and therefore may also have impacted stress 

regulation. One study at a university in Greece examined the mental health of college students 

three years after the pandemic and found that younger students were at higher risk for stress, 

anxiety, and depression (Kavvadas et al., 2023). These findings suggest that the current and 

upcoming generation of students are at particular risk for stress, anxiety, and depression due to 

their age and brain developmental stage at the time of the pandemic.  

Research suggests that female college students have higher perceived stress than males. 

For example, Graves et al. (2021) examined the gender difference between male and female 

college students and found that approximately 22% of female students reported severe stress, 

whereas only 7% of male college students reported severe stress (Graves et al., 2021). In a 

nationwide survey, 78% of female college students reported moderate to high levels of stress 

compared to 68% of male college students (ACHA, 2023). Gender disparity, however, is not the 

only difference in college stress. A study comparing stressors in white, non-Hispanic female 

college students and white, Hispanic female college students found that white, Hispanic students 

experience greater stressors than their counterparts, suggesting ethnic disparity among stress 

prevalence in college students (Holliday et al., 2016). Minority college students, Hispanic 

students for example, experience the same stressors as other college students, but they also 
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experience additional stressors like minority status stress (Arbona et al., 2018). A systematic 

review examining stressors in the Hispanic community identified seven stressors experienced by 

this community: discrimination, family culture conflict, acculturative stress, bicultural stress, 

intragroup rejection, immigration stress, and context of reception (McCord et al., 2019). The 

presence of higher stress levels in the Hispanic college students may be due to the additional 

stressors experienced by those in the Hispanic community. 

 Stress, like anxiety and depression, has been shown to negatively impact academic 

performance (Awadalla et al., 2020; Frazier et al., 2019). Frazier et al. (2019) studied nearly 

9000 students from 2-year and 4-year colleges to examine the impact of stress on college 

students’ life. Analyses revealed that those who reported stress had less coping self-efficacy, less 

resilience, and less social support than those who reported experiencing no stress (Frazier et al., 

2019). Additionally, those who reported stress that negatively impacted academic performance 

had the lowest GPAs when compared to those who reported no stress and those who reported 

stress that did not impact their academic performance (Frazier et al., 2019).  

Physical Health in College Students 

Physical health behaviors are practices that enhance or diminish one’s physical health 

such as diet and PA. Physical health behaviors develop all throughout life, but one study found 

that the decrease in PA is greatest in the transition from adolescence to young adulthood (Kwan 

et al., 2012). The findings of Kwan et al. (2012) are supported by two systematic reviews that 

establish a decline in PA from adolescence to young adulthood (Corder et al., 2019; Gropper et 

al., 2020). While physical health behaviors, as the name suggests, impact physical health like 

heart health and body composition, current research supports that physical health behaviors are 
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associated with mental health as well (WHO, 2022b). PA has been shown to decrease depressive 

and anxiety symptoms as well as mediate stress (Catling et al., 2022; Johnston et al., 2021; Tong 

et al., 2021; Yuan et al., 2022). As with most areas in life, there is not one component that 

determines mental health outcomes, but a combination of physical health behaviors that 

holistically impact mental health. So, while PA impacts mental health, diet quality does as well.  

Diet quality has been associated with anxiety, depression, and stress levels (Keck et al., 2020; 

Solomou et al., 2022).  

Diet Quality and Mental Health. Diet quality is defined as a “score” or assessment of the 

patterns and categories of food/beverage items that are consumed (Krebs-Smith et al., 2018). 

Diet quality can either protect against or increase the risk noncommunicable diseases like cancer, 

cardiovascular disease, hypertension, and type 2 diabetes (WHO, 2020). Due to the life changes 

experienced by college students, especially living without parental supervision and having new 

responsibility for one’s food intake, the diet of many college students change once they begin 

college (Small et al., 2013; Sogari et al., 2018; Stok et al., 2018).  

National guidelines for fruit and vegetable consumption are 1.5 to 2 cups and 2.5 to 3 

cups respectively (U.S. Department of Agriculture & U.S. Department of Health and Human 

Services, 2020). One study found that college students report meeting fruit and vegetable 

recommendations on less than half of the days of the week (Odum & Xu, 2019). In a longitudinal 

study, Small et al. (2013) found that the consumption of fruits and vegetables from the beginning 

of college to the end of college decreased by 14%. A systematic review examining college 

student diet quality found that the food environment of university campuses leads to decreased 

diet quality (X. Li et al., 2022). 
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 Evidence suggests that diet quality may be associated with psychological distress in 

female college students. Pacheco-Salles et al. (2022) examined the relationship between 

perceived stress and food intake in university students. Findings showed higher levels of 

perceived stress were associated with higher unhealthy food consumption and lower healthy food 

consumption (Pacheco Salles et al., 2022). In a systematic review of 68 articles, Solomou et al. 

(2022) found 20 articles had findings that suggest an inverse relationship between depression and 

diet quality. Eight studies had significant findings that suggest an inverse relationship between 

diet quality and anxiety (Solomou et al., 2022). Eight studies’ findings suggest an inverse 

relationship between diet quality and stress (Solomou et al., 2022). Researchers identified factors 

that influence diet being: the presence of fast food/prepared foods on campus, financial strain, 

lack of access to healthy foods, and lack of companionship during meals (Solomou et al., 2022). 

These findings are important because college students are at risk for unhealthy diets which 

research suggests could possibly exacerbate existing mental health disorders or contribute to the 

development of a new one.  

When it comes to gender gaps in diet quality, the literature is clear on one thing: 

regardless of gender, college student diet quality is poor (Alkazemi, 2019; X. Li et al., 2022). 

One study reports that female students ate more chips and sweets than male students, but male 

students ate more protein than female students (Alkazemi, 2019). As for ethnic differences in diet 

quality, the national average Healthy Eating Index HEI score for young adults is 57, whereas 

Landry et al. (2019) found that the average HEI score for Hispanic college freshmen was 

54.9±13.4 (U.S. Department of Agriculture et al., 2023). This suggests Hispanic college students 

have poorer diet quality than non-Hispanic college students, supported by the findings of Rupp et 
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al. (2022) that report Hispanic college students eat less fruits and vegetables than non-Hispanic 

counterparts (Rupp et al., 2022). Additionally, research suggests that younger Hispanic females 

have poorer diet quality than younger Hispanic males regarding fruit and vegetable intake (Tam 

et al., 2017). Furthermore, the Covid-19 pandemic had immense repercussions on the economy, 

but research suggests Hispanic families were hit at the greatest magnitude regarding 

unemployment; and therefore, dealt with great financial strain (Ramirez et al., 2023). As 

mentioned earlier, the effects of the Covid-19 pandemic are not stuck in 2020, but rather have 

altered life for nearly everyone. The financial strain that hit the Hispanic community during the 

pandemic may still be impacting families today, and in turn impacting Hispanic student diet 

quality since lower socioeconomic status impacts dietary choices (Merhout & Doyle, 2019). 

While the literature has examined Hispanic college student diet quality, the literature lacks a 

closer look at how diet quality may be impacting mental health outcomes in Hispanic female 

college students. 

Physical Activity and Mental Health. PA is defined as any movement that requires 

energy whether it be leisure activities or walking as a means to get from one place to another 

(Solomou et al., 2022). Current guidelines for adults 18-64 years old are 150-300 minutes of 

moderate PA or 75-150 minutes of vigorous PA along with at least two days of strength training 

(WHO 2022b). These guidelines are set to help adults attain the benefits that physical activity 

offer like the reduction of depressive and anxiety symptoms, management of cardiovascular 

diseases and diabetes, and enhancing learning and cognition (WHO, 2022b). Incorporating 

regular PA into everyday life can be challenging for undergraduate students due to lack of time, 
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finances, and places to exercise (Ferreira Silva et al., 2022). For reference, less than half of 

college students report meeting guidelines for physical activity (ACHA, 2023).  

An interventional study found that by implementing exercise, a decrease in depressive 

symptoms and perceived stress level occurred (Herbert et al., 2020). Another study found that 

those who took better care of their body, meaning regular exercise or an extracurricular sport, 

were significantly more likely to have a higher stress tolerance (Welle & Graf, 2011). Johnston et 

al. (2021) investigated the relationship between team sports and mental health in college students 

through an experimental study. Participants were split into two groups: the experimental group 

being students enrolled in a team sports class and a comparison group enrolled in an aerobic 

dance class (Johnston et al., 2021). Both groups saw decreased levels of depression, although the 

teams sports group saw a sharper decrease (Johnston et al., 2021). Additionally, Yuan et al. 

(2022) examined the impact of regular exercise on stress during the Covid-19 pandemic. Regular 

exercise habits were negatively associated with perceived academic stress (Yuan et al., 2022). 

Similarly, findings from longitudinal study that found exercise was effective for coping with 

stress in college freshmen (Garett et al., 2017). 

 Tong et al. (2021) explored the relationship between yoga, aerobic exercise, and stress. 

Results demonstrated both aerobic exercise and yoga decreased negative emotions, mindfulness, 

and self-compassion (Tong et al., 2021). The studies mentioned above focus on different 

intensities of PA and support the positive relationship between PA and psychological distress. 

  Considering gender differences, 40% of female college students report meeting PA 

guidelines in comparison to 55% of male college students (ACHA, 2023). Considering female 

college students specifically, Catling et al. (2020) found that higher stress levels and lower 
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exercise levels predicted higher anxiety levels. Differences between levels of PA do not stop at 

gender differences, there are differences in ethnicities as well. In one study that investigated the 

health of Hispanic college students exclusively, Karabulut et al. (2018), found that only 25% of 

females in the study were considered active (Karabulut et al., 2018). This is 15% less than what 

is reported nationally for all female college students. Furthermore, Magoc et al. (2016) 

investigated PA in Hispanic students and found that male students reported higher PA levels than 

female students (Magoc et al., 2016). This raises questions of how this PA difference may be 

impacting the wellbeing of female Hispanic college students who, as forementioned, experience 

greater stress and anxiety than their peers (Holliday et al., 2016; Ibarra-Mejia et al., 2023). Even 

so, the literature demonstrates the immense and measurable influence that physical activity has 

on improving mental well-being. However, to the best of our knowledge, there are no studies that 

look at PA and mental health in Hispanic female college students. 

Summary  

The literature demonstrates an alarming presence of psychological distress in college 

students including depression, anxiety, and stress. Female college students report higher levels of 

psychological disturbances than male counterparts. There are disparities that exist among racial 

and ethnic minority groups (i.e., Hispanics). Current research suggests a relationship between 

mental health and health behaviors like physical activity and diet quality. The habits that 

undergraduates adopt in their college years can influence long-term lifestyle changes, so the 

importance of identifying and encouraging healthy habits is essential for institutions and 

undergraduates.  
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There is limited research on these associations in female Hispanic college students. It is 

crucial to investigate the associations between physical health behaviors and mental health 

outcomes in female Hispanic college students because research suggests they are at higher risk 

for poor mental health outcomes and diet quality along with lower levels of PA. Having 

information on Hispanic female college students’ mental health and physical health behaviors 

allows universities and practitioners to cater their treatment for these students through targeted 

therapies and informed behavior guidelines. A public Southeastern University, the home of this 

research, has a diverse population including a large Hispanic population. This provides a unique 

opportunity to study a Hispanic female population and gain more insight into their mental health 

status as well as their physical activity levels and diet quality. Upon comparing the university 

NCHA to the national NCHA, it appears mental health and health behavior trends do not differ 

from national trends. The purpose of this study is to examine the relationship between 

physical health behaviors (i.e., physical activity and diet quality) and mental health (i.e., 

depression, anxiety, and stress) in female Hispanic undergraduate students.  
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AIMS AND HYPOTHESES 

The primary purpose of this study was to examine the relationship between physical 

health behaviors (i.e., physical activity and diet quality) and mental health (i.e., depression, 

anxiety, and stress) in female Hispanic undergraduate students.  

Primary Aims 

Hypothesis 1. Diet quality (a) and physical activity (b) will be negatively associated with 

depression, anxiety, and stress. 

Hypothesis 2. There will be significant group level differences between low, moderate, and high 

(a) depression, (b) anxiety, and (c) stress on diet quality. 

Hypothesis 3. There will be significant group level differences between low, moderate, and high 

physical activity on depression, anxiety, and stress. 
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METHODOLOGY 

Participants and Study Design 

A descriptive, cross-sectional study design was used to examine the relationship between 

physical health behaviors and mental health outcomes in Hispanic female college students. 

Participants were undergraduate college students enrolled in courses at a large metropolitan 

university in the Southeast United States. Recruitment occurred from July – December 2023. 

Individuals at least 18 years of age who self-identified as Hispanic and female were invited to 

participate in the study. Participants were recruited from posted flyers around the campus, in-

person classroom recruitment, and online announcements distributed by course instructors. 

Participants completed an online questionnaire disseminated via Qualtrics that was estimated to 

take 15 minutes to complete. Participants who completed all survey items were compensated 

with a $10 Amazon gift card for their time. An a priori power analysis was run using the 

bivariate correlation statistical test and determined that minimum sample size needed for this 

study was 193 participants. The sample includes a total of 232 who met eligibility requirements 

and participated in the survey, but the final sample includes 109 participants who completed the 

survey in its entirety. This study protocol was approved by the university’s IRB which can be 

seen in Appendix A. 

Measures 

The online survey consisted of three subparts with a total of 66 questions. The first part 

of the survey examined participants’ level of physical activity. The second part of the survey 
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measured diet quality, and the final section of the survey recorded mental health status by 

measuring depressive, anxiety, and stress symptoms. 

Diet Quality. The Dietary Quality Questionnaire (DQQ) was used to measure diet quality. 

The DQQ is a self-report, previous recall questionnaire that consists of 29 questions. The DQQ 

measures food group intake from the day before. The questions are all “Yes or No” where Yes is 

1 point and No is 0 points. The DQQ was developed to collect diet quality data on the population 

level more effectively than the commonly used 24-hour recall (Uyar et al., 2023). The DQQ has 

been validated for the female population in three different countries (Uyar et al., 2023). There are 

multiple different scoring strategies, but for the purpose of this study we used two: the Dietary 

Diversity Score (DDS) and the Global Dietary Recommendations (GDR). The DDS determines 

if one’s micronutrient intake is sufficient. The GDR determines if one’s diet meets global 

recommendations by subtracting the amount of “risky” foods as defined by the 

Noncommunicable Diseases-Risk (NCD-R) consumed, from the amount of protective foods as 

defined by Noncommunicable Diseases-Protect (NCD-P). A copy of the DQQ and scoring guide 

can be found in Appendix C. 

Dietary Diversity Score (DDS) 

The DDS has ten different food groups, some of which include more than one item from 

the DQQ. The total score range for the DDS was 0-10. If “Yes” was answered for any one of the 

items included in the food group, it was scored 1. If “No” was answered for all items in the food 

group, it was scored 0. A total score of 5 or more indicates sufficient micronutrient intake.  

Global Dietary Recommendations (GDR) 
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The GDR score range is 0-18 and is calculated by the following equation: NCD-P – 

NCD-R + 9. The NCD-P totals the number of food groups consumed that are considered health 

promoting according to the WHO. The score is 0-9 with a higher score meaning more 

consumption of those healthy foods, indicating better diet quality. The NCD-R totals the number 

of food groups consumed that the WHO suggests avoiding for health purposes. The score is 0-9 

with a higher score indicating higher consumption of these “risky” foods, indicating worse diet 

quality. A higher GDR score indicates a diet that meets global dietary recommendations. 

Physical Activity  

The International Physical Activity Questionnaire - Short Form (IPAQ-SF) was used to 

measure PA. The IPAQ-SF (See Appendix D for the entire IPAQ-SF) measures the amount of 

moderate and vigorous PA, amount of time spent walking, and amount of time spent sitting in the 

previous 7 days. For each level of activity, participants report the total days (0 to 7) and the 

average duration of PA each day in minutes. The questionnaire has been shown to have good 

reliability and validity (Dinger et al., 2006; Nascimento-Ferreira et al., 2022). The IPAQ-SF 

scoring is translated into metabolic equivalents (METs). METs are the amount of energy an 

activity requires when compared to the energy resting requires (Ainsworth et al., 2011). Total 

METs were calculated for each level of activity (i.e., vigorous, moderate, and walking) according 

to the IPAQ-SF Protocol and summed for a total METs score. Walking METs were calculated 

using the following equation: 3.3 x (walking minutes) x (days of walking). Moderate PA was 

calculated using the following equation 4.0 x (moderate activity minutes) x (days of moderate 

activity). Vigorous PA was calculated using the following equation: 8.0 x (minutes of vigorous 

activity) x (days of vigorous activity). During data cleaning, all bouts of activity greater than 180 
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minutes were truncated to 180 minutes due to unrealistic reports. Categories were created using 

total METs quartile cut points, low (METs ≤ 1378), moderate (1379 ≤ METs ≤ 2830), and high 

(2831 ≤ METs). The present study sample had a particularly high self-reported PA, thus cut 

points represent the quartile ranges.   

Mental Health. The Depression Anxiety Stress Scale (DASS-21) was used to measure 

psychological distress in the current study. The 21 item scale measures depressive (7 items), 

anxiety (7 items), and stress (7 items) symptoms. Participants were asked to indicate how often 

they experience statements using a 4-point Likert scale, 0 = never, 1 = sometimes, 2 = often, and 

3 = almost always. A copy of the DASS Severity Ratings can be found in Appendix B. Due to the 

small sample size of this study, researchers collapsed the five categories into three categories. 

Normal remained the same, but a new moderate group was made by combining the mild and 

moderate groups together, and a new severe group was made by combing the severe and 

extremely severe groups into one. Cronbach’s alpha of the DASS-21 suggests good reliability in 

college students for the depression scale (α = 0.91), anxiety scale (α = 0.84), and the stress scale 

(α = 0.90) (Amir Hamzah et al., 2019). In this study, the Cronbach’s alpha suggested good 

internal reliability in Hispanic female college students for the depression scale (α = 0.87), 

anxiety scale (α = 0.76), and the stress scale (α = 0.82).  

Statistical Analysis 

Descriptive characteristics were summarized using mean, standard deviation, and 

frequencies and screened for skewness, kurtosis, and outliers. Pearson correlations were used to 

examine associations between primary study variables. One-way analysis of variance (ANOVA) 

was conducted to examine group mean differences for each variable of interest. If significant 



 

 

23 

differences were detected between groups, a post-hoc Tukey’s honest significant difference 

(HSD) test was employed. Cronbach’s alpha was used to analyze the reliability of scales used 

and examine all tests of significance. Data analysis was undertaken using IBM SPSS® version 29 

(IBM Corp, Armonk, NY, USA). 
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RESULTS 

Participant Demographics 

Table 1 shows participant characteristics. The average age of participants in the final 

sample was 21.9 (± 2.9) years old with 42% reporting full-time employment. The mean total PA 

measured by the IPAQ-SF was 2,792 (± 2,608) METs. Measured by the DQQ, the mean DDS 

was 6.54 (± 2.0), a score above the cutoff for a diverse diet suggesting this sample had an 

adequately diverse diet. The mean GDR score was 9.32 (±2.8). Approximately 53% of the 

sample reported moderate to severe depressive symptoms, 70% moderate to severe anxiety 

symptoms, and 53% moderate to severe stress symptoms. 
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Table 1. Participant Characteristics and Demographics 

Employment Status (N=133) N (%) M (SD) 

Full-time 25 (42.1%)  

Part-time 52 (39.1%)  

Not Employed 25 (18.8%)  

Participant Age (N=121)   

Age  21.93 (2.87) 

Physical Activity (METS) (N=131)   

Vigorous PA   1362.52 (1687.08) 

Moderate PA  385.24 (655.19) 

Walking  1029.30 (1006.87) 

Total PA  2791.63 (2608.13) 

Diet Quality Indicators    

Dietary Diversity Score (DDS) (N=109)  6.54 (1.96) 

Global Dietary Recommendations (GDR) (N=111)  9.32 (2.80) 

Mental Health Indicators*   

Depression  6.02 (4.49) 

     Severe (11+) 21 (18%)  

     Moderate (5-10) 40 (35%)  

     Normal (0-4) 55 (47%)  

Anxiety  6.59 (4.25) 

     Severe (8+) 48 (41%)  

     Moderate (4-7) 33 (29%)  

     Normal (0-3) 35 (30%)  

Stress  8.41 (4.25) 

     Severe (13+) 25 (21%)  

     Moderate (8-12) 37 (32%)  

     Normal (0-7) 54 (47%)  
*Mental Health Indicators (N=113) 

Diet Quality and Mental Health 

The relationships between diet quality and mental health outcomes were examined. There 

were significant inverse relationships between the DDS and depression r([109]) = [-0.32], p = 

[<0.001] and the GDR and depression r([107]) = [-0.34], p = [<0.001]. There was a significant 
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inverse relationship between the DDS and stress r([109]) = [-0.27], p = [0.004]. There were also 

significant inverse relationships between the GDR and stress r([107]) = [-0.27], p = [0.005]  and 

anxiety r([107]) = [-0.25], p = [0.009]. See Table 2 for all correlations. 

Table 2. A correlational analysis between physical health behaviors and mental health correlates 

Variables 1 2 3 4 5 6 7 

1. DDS -       

2. GDR 0.48* -      

3. Total METs 0.17 0.25* -     

4. Depression -0.32* -0.34* -0.15 -    

5. Anxiety -0.16 -0.25* -0.17 0.67* -   

6. Stress -0.27* -0.27* -0.18 0.71* 0.78* -  

7. Age -0.09 0.04 -0.10 0.16 0.17 0.11 - 
NOTE: DDS= Dietary Diversity Score, GDR= Global Dietary Recommendations 

*Correlation is significant at the 0.01 level (2-tailed) 

Group mean differences between measures of mental health symptoms and diet quality 

were conducted. The one-way ANOVA found significant differences between DDS and levels of 

depressive symptoms [F(2,108) = 6.91, p = 0.002] and levels of stress symptoms [F(2,108) = 

4.07, p = 0.02]. The one-way ANOVA also found significant differences between GDR and 

levels of depressive symptoms [F(2,106) = 5.37, p = 0.006] and anxiety symptoms  [F(2,106) = 

4.94, p = 0.009]. Post-hoc tests indicate that there were significant differences between the 

severe depressive group DDS score and the moderate and normal depressive groups DDS scores 

and the severe depressive group GDR score and the normal depressive group GDR scores. Post-

hoc tests indicated significant differences between the severe anxiety group mean GDR score and 

the normal anxiety group mean GDR score. Lastly, post-hoc tests indicated that there were 

significant differences between the moderate stress group mean DDS score and the normal stress 

group mean DDS score. Table 3 includes the group means gathered from the Tukey’s HSD test. 
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Table 3. One-way ANOVA between diet quality correlates and mental health correlates (N=111) 

 Diet Quality Scores M (SD) 

Mental Health Correlate DDS GDR  

Depression 

Severe (11+) 5.1 (1.94)* 7.60 (2.14)* 

Moderate (5-10) 6.66 (1.91)* 9.19 (2.49) 

Normal (0-4) 6.94 (1.91)* 9.91 (2.97)* 

Anxiety 

Severe (8+) 6.07 (2.14) 8.36 (2.55)* 

Moderate (4-7) 6.69 (2.05) 9.38 (2.76) 

Normal (0-3) 6.97 (1.69) 10.30 (2.81)* 

Stress 

Severe (13+) 6.09 (1.98) 8.73 (2.37) 

Moderate (8-12) 5.97 (2.14)* 8.63 (2.38) 

Normal (0-7) 7.08 (1.81)* 9.88 (3.10) 
NOTE: DQQ= Dietary Quality Questionnaire, GDR= Global Dietary Recommendations 

*Significant at the 0.01 level (2-tailed) 

Physical Activity and Mental Health 

Pearson correlations were performed to evaluate the association between PA and mental 

health outcomes and found no significant associations (Table 2). Similarly, the one-way ANOVA 

did not identify any statistically significant group level differences between physical activity 

groups and mental health; however, trends are outlined in Table 4. In general, as group level of 

PA decreases, depressive and stress symptoms trend upwards. For anxiety, the moderate PA 

group reported less anxiety symptoms than those who have low levels of physical activity. 

However, those in the highly active group report higher anxiety symptoms than those who are 

moderately active.  
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Table 4. One-way ANOVA between physical activity groups and mental health correlates (N=113) 

  Mental Health Scores M(SD) 

Physical Activity n (%) Depression Anxiety Stress 

High 56 (43.1) 5.55 (4.38) 6.33 (4.17) 7.71 (3.95) 

Moderate 31 (23.8) 5.43 (4.04) 5.89 (4.76) 8.29 (4.90) 

Low 43 (33.1) 6.67 (4.80) 7.33 (4.08) 9.06 (4.06) 
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DISCUSSION 

Overview 

The purpose of this study was to examine the relationship between physical health 

behaviors (i.e., physical activity and diet quality) and mental health outcomes (i.e., depression, 

anxiety, and stress) in Hispanic female college students. We hypothesized that diet quality and 

physical activity would be negatively correlated with mental health symptoms (Hypothesis 1) 

and was partially supported by our findings. Our findings supported all of hypothesis 2 in that 

group level differences between mental health categories (i.e., normal depressive symptoms, 

moderate depressive symptoms, severe depressive symptoms, etc.) and diet quality were present. 

Lastly, we hypothesized that there would be significant group level differences between low, 

moderate, and high PA and mental health outcomes (Hypothesis 3); however, our findings did 

not support this hypothesis.  

Mental Health Outcomes in Hispanic Female College Students 

In this study, the prevalence of depressive symptoms among Hispanic female college 

students was 53%; whereas, a systematic review of depression in college students found that the 

prevalence of depressive symptoms is 33% (W. Li et al., 2022). This higher prevalence of 

depressive symptoms is corroborated in other research that suggest Hispanic females have a 

higher prevalence of depressive symptoms (Worthen et al., 2023). As for prevalence of anxiety 

symptoms (70%) in this study, our results differ from other studies that have reported anxiety 

symptom prevalence from 18% to 42% in a sample of Hispanic women (Cano et al., 2016; Ross 
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et al., 2019; Ryan et al., 2021). One possible explanation for the differences between the 

aforementioned studies is the inclusion of women older than college aged, whereas this study’s 

sample is strictly college-aged students, who experience academic stressors not experienced by 

non-students. The study by Cano et al. (2016), however, was conducted with a college-aged 

sample and still found a lower anxiety prevalence (42%) than this study (70%) (Cano et al., 

2016). A potential reason for the difference in anxiety symptom prevalence could be the fact that 

this present study was conducted in a post-Covid environment and anxiety symptoms have 

notably increased since the Covid pandemic especially in the Hispanic population (Ibarra-Mejia 

et al., 2023). Additionally, being on a college campus means interacting with many different 

people, and for Hispanic college students, this means they may encounter ethnic discrimination 

at times. Cano et al. (2016) found that ethnic discrimination was positively associated with 

anxiety symptoms suggesting that ethnic discrimination may contribute to this higher prevalence 

of anxiety (Cano et al., 2016).  

Lastly, 79% of the sample was reported moderate to severe stress symptoms. These 

findings are similar to the national average stress reported by female college students who report 

76% are moderately to severely stressed (ACHA, 2023). This is different from the findings of 

Holliday et al. (2016) that found Hispanic students are more stressed than their counterparts 

(Holliday et al., 2016). In the aftermath of the Covid-19 pandemic, it is possible that all college 

students are experiencing similar levels of stress due to impacted stress regulation during the 

pandemic that has long lasting effects (Kavvadas et al., 2023). 
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Diet Quality and Mental Health 

Diet Quality and Depression. In this study, as depressive symptoms increased, group 

mean diet quality decreased in both the DDS and GDR score suggesting that decreased 

depressive symptoms may be associated with higher diet quality. This finding aligns with the 

results of previous research, which suggests that a balanced diet may lower the risk of depressive 

symptoms (Selvaraj et al., 2022). Other research states that nutrient contents of higher diet 

quality, specifically vitamins, minerals, and pre- and probiotics, may lower risk of depression 

suggesting that a diverse diet may lower depression (Ekinci & Sanlier, 2023). Nutrients like 

vitamin B6, vitamin B12, and magnesium are inversely related to depression and are found in 

foods like dark leafy greens, whole grains, and fruits (Ekinci & Sanlier, 2023).  

Depression was the only mental health indicator that demonstrated significant 

relationships between the group mean differences in both the DDS and the GDR. The difference 

between the DDS and GDR is that the DDS includes only health-promoting food groups like 

dark leafy greens and fruits, whereas the GDR subtracts consumption of “risky” food groups 

from the health promoting food groups. Some of the foods considered “risky” are soft drinks, 

packaged ultra-processed salty snacks, and sweets. Baked sweets and soft drinks are considered 

“risky” because they contain large amounts of sugar which, when consumed in excess can 

increase the risk for cardiovascular disease, type 2 diabetes, and depression (Grases et al., 2019; 

Stanhope, 2016). When considering just the DDS, the lower diet quality scores of the severe 

depressive group demonstrates that those in this group are not consuming the healthful nutrients 

that lower the risk of depression compared to those in the moderate and normal depressive 

groups. On the other hand, the low GDR scores in the severe depressive group demonstrates that 
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those in this group may be consuming more “risky” foods than those in the moderate or normal 

depressive groups and thus may be at higher risk for depression. These findings are supported by 

research that found diets with high amounts of sugar are associated with a higher risk of 

depression due to increased oxidative stress during metabolism (Grases et al., 2019; Hu et al., 

2019). This study’s findings, along with the aforementioned studies, support Hypothesis 2A that 

there are group level differences between depressive classifications on diet quality. 

Considering the prevalence of depression on college campuses and the association 

between diet quality and depression, universities are unable to meet the food accessibility needs 

to obtain a diverse, nutrient-dense diet. In nearly every building at higher education institutions, 

there are vending machines filled with “risky” snacks and drinks like chips, candy, and sodas that 

are quick and easy food options for students passing through the building (Cleveland, 2023). 

Imagine the change that could be enacted by universities moving the money they put into 

vending machines into a shop with fresh, healthy snack alternatives readily available like apples, 

bananas, salads, and to-go veggie trays. This would benefit students both physically and mentally 

as many of those foods listed contain B vitamins, magnesium, and other nutrients that are 

suggested to be protective against depression (Ekinci & Sanlier, 2023).  

Diet Quality and Anxiety. In this study, it was revealed that those in the high anxiety 

group had lower mean GDR scores than those in the normal anxiety group, but no significant 

differences regarding the DDS. As discussed previously, the DDS includes only health-

promoting food groups, whereas the GDR includes both healthy food groups and “risky” food 

groups. Research shows that a diet high in fat and sugar is associated with higher anxiety, and 

inversely, consumption of more fruits and vegetables, healthy fats, and protein is associated with 
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lower anxiety (Aucoin et al., 2021). Additionally, Penaforte et al. (2019) found that college 

students with anxiety symptoms experience sugar cravings 2.71 times more than those without 

anxiety symptoms (Penaforte et al., 2019). It is possible that the mean GDR score was found 

significant, opposed to the DDS scores, because anxiety symptoms increase the risk of sugar 

cravings; therefore, those in the high anxiety group may indulge in more sugary foods than those 

in the low anxiety group and is thus reflected in their mean GDR score (Penaforte et al., 2019). 

This prevalence of anxiety and its relationship to diet quality reinforces the need for more 

nutritious food option availability on college campuses.  

Diet Quality and Stress. In this study, the moderately stressed group had a statistically 

significant lower group mean DDS score than those in the normal stress group. This study’s 

findings support Hypothesis 2C, that there are stress level group mean differences in diet quality. 

This is supported by other research that suggests stress is associated with poorer diet quality 

(Khaled et al., 2020; Schweren et al., 2021; Solomou et al., 2022). Specifically within the college 

student population, higher stress levels are positively correlated with unhealthy food 

consumption and negatively correlated with healthy food consumption (Pacheco Salles et al., 

2022). Factors like food accessibility, lack of companionship, and ample fast foods options are 

linked to unhealthy food consumption and may explain the relationship between stress and diet 

quality (Solomou et al., 2022).  

PA and Mental Health 

There were no significant associations between PA and mental health outcomes, 

incongruent with hypothesis 1B. Researchers believe this may be a result of a small sample size 

and self-report bias due to the utilization of self-report measures. The one-way ANOVA revealed 
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no statistically significant PA group mean differences and depressive, anxiety, and stress 

symptoms. Nonetheless, from the low to moderate PA group depressive, anxiety, and stress 

symptoms decreased. Interestingly, from the moderate to high PA group, depressive and anxiety 

symptoms increased, and with a greater difference in anxiety symptoms. 

 The lack of a statistically significant association between PA and depression was 

unexpected and conflicts with the majority of literature on the relationship between PA and 

depression. Research has found an inverse relationship between depression and PA (Johnston et 

al., 2021; Singh et al., 2023; Wanjau et al., 2023; Zhang et al., 2022). Controversially, the high 

PA group in this study had a slightly higher mean depressive score than those in the moderate PA 

group. While less common, research suggests that too much exercise may be linked to increased 

risk of depression (Weinstein et al., 2015). When discussing “too much exercise,” Weinstein et 

al. (2015) is referring to those who compulsively exercise. This is important to consider when 

thinking about those in the highly active group of this study because this sample had an 

unusually high level of reported PA. The average MET score of this sample was 2792 which is 

considered highly active according to the IPAQ-SF scoring guide (IPAQ, 2022). This could be a 

result of using self-reported measures. People tend to misreport on self-reported measures, and in 

this study, it could be that this sample overreported their PA. Additionally, the amount of walking 

is calculated into total METs, so it is possible that this college-aged population is getting a 

substantial amount of PA from walking all around their college campus. Nonetheless, 

considering this sample’s particularly high level of PA, those in the high PA group could 

potentially fall into the category of excessive or compulsive exercise because it would take a lot 

of dedication and time to attain the PA that those in the high PA group achieved. 
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Like the depressive mean scores, from the moderate to high PA group, the group mean 

anxiety score decreased, but with a greater difference than that of the depressive scores. These 

findings are supported by a large study that examined the dose responsiveness of PA and anxiety 

(Kim et al., 2020). Kim et al. (2020) found that for females the optimal METs for reducing 

anxiety are between 1800 ≤ METs < 3000. The odds ratio begins to trend upward after the range 

given above is surpassed. The high PA group in this study was defined as 2831 ≤ METs. 2831 

METs is simply the low end of the high PA group (33% of this sample) which insinuates that 

many of those in the high PA group are hitting over 3000 METs and may be increasing their risk 

of anxiety by surpassing 3000 METs per week. This may explain why there were higher anxiety 

scores in the high PA group compared to the moderate PA group. As mentioned above, some of 

the participants in the high PA group could potentially be compulsively exercising. Compulsive 

exercise has psychological components like negative perfectionism and affect, along with 

obsessive-compulsive behaviors, which Kim et al. (2020) deems as risk factors for developing 

anxiety symptoms. The dose-responsiveness of PA on anxiety may explain why those with too 

little (low PA group) or too much PA (high PA group) experience increased anxiety symptoms 

compared to those with moderate amounts of PA (moderate PA group).  

Mean stress scores were the only mental health outcome that exhibited a steady trend 

throughout each PA group. As group level of physical activity increased, group mean stress 

scores decreased with each PA increase. Previous research suggests that there is an inverse 

relationship between physical activity and stress (Herbert et al., 2020; Stults-Kolehmainen & 

Sinha, 2014; Tong et al., 2021; Wright et al., 2023). This study’s findings did not reach statistical 

significance, but this trend suggests that there are group mean differences between PA on stress 
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symptoms. While it is possible that significance was not found because of the small sample size, 

it is also possible that the reported PA levels were so high that the PA groups had relatively 

higher levels of PA overall and could have experienced the stress reduction benefits, just not to a 

statistically significant degree that differentiated the group means from one another. Future 

research in this population may benefit from using objective measures of PA (e.g., 

accelerometers) to investigate this relationship further.  

While this study’s results do not support any parts of hypothesis 3 about PA group level 

differences on mental health outcomes because all PA findings were statistically insignificant, 

this is contradictory to the vast majority of research. The majority of research suggests an inverse 

relationship between PA and mental health outcomes (Dong et al., 2022; Herbert et al., 2020; 

Johnston et al., 2021; Kim et al., 2020; W. Li et al., 2022; Singh et al., 2023; Wanjau et al., 2023; 

Wright et al., 2023).  

Summary 

Based on the findings of this study, there is a significant negative correlation between diet 

quality and mental health outcomes in Hispanic female college students. There appears to be 

significant group level differences between depressive, anxiety, and stress symptoms on diet 

quality. PA was not found to be significantly correlated with mental health outcomes nor were 

there significant group level difference between PA groups on depressive, anxiety, and stress 

symptoms. The prevalence of depressive, anxiety, and stress symptoms were higher in this 

Hispanic female population than that reported of other female students and older Hispanic 

women (ACHA 2023; Ross et al., 2019; Ryan et al., 2021). This may be because of factors such 

as lower diet quality (Tam et al., 2017). The findings of this study support previous research that 
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suggests a higher rate of mental health symptoms in Hispanic female college students. This study 

explored the relationship between diet and physical activity in this population. Further research 

to investigate tools to help alleviate and manage the increased risk for mental health 

symptomatology in the Hispanic female college student population is warranted, especially the 

development of tools that include education and support for healthy diets and moderate PA. 

These tools may incorporate outreach programs that focus on diet education and encourage PA as 

a relationship between these physical health behaviors and mental health outcomes has been 

established through this research and is well supported in past research. 

  



 

 

38 

CONCLUSION 

Summary 

 This study found a negative correlation between diet quality and depressive, anxiety, and 

stress symptoms (Table 2), supporting hypothesis 1A. This study did not find a statistically 

significant correlation between PA and depressive, anxiety, or stress symptoms, and therefore 

cannot support hypothesis 1B. Group mean differences were found between levels of depressive, 

anxiety, and stress symptoms and diet quality supporting hypothesis 2A, 2B, and 2C (Table 3). 

Hypothesis 3, PA group mean differences between depressive, anxiety, and stress symptoms, 

were not supported by this study’s findings. 

Limitations 

A limitation of this study is the nature of cross-sectional studies. Cross-sectional studies 

are only looking at one point in time; and therefore, this study does not have a comprehensive 

view of the physical and mental status of these participants over an extended period. 

Additionally, cross-sectional studies do not determine causal relationships between variables, but 

rather look at the association between variables. Another limitation of this study is its small 

sample size. This means that some associations or correlations may not have been statistically 

detected due to the study being underpowered (i.e., smaller sample size). Researchers aimed to 

reach the minimum sample size needed, but many participants started the study and did not 

complete it, potentially due to the length of survey and a lack of an incentive for the first four 

months of recruitment. Lastly, this study utilized self-reported measures. Utilizing self-report 

measures comes with self-report bias that include social desirability bias to recall bias, just to 
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name a few (Althubaiti, 2016). Future studies may want to bypass these biases due to self-

reported measures and utilize objective measures such as a clinical diagnosis from a licensed 

professional or a motion sensor tool that measures physical activity. 

 Despite its limitations of a small sample size, this study found statistically significant 

findings. Additionally, with low expenses we established a foundation for future longitudinal and 

cohort studies to examine effects of diet interventions in Hispanic female college students to 

alleviate mental health symptomatology using validated and reliable measures for our 

population. Arguably the greatest strength of this study is that this sample was solely Hispanic 

female college students and was able to look at the mental health outcomes and physical health 

behaviors of a population that little is known about. The literature review and findings of this 

study establishes a frame of reference for future researchers examining this population. 

Implications 

Considering the higher prevalence of depressive and anxiety symptoms in Hispanic 

female college students, universities need to implement support opportunities for these students. 

This support could be through peer support groups dedicated to Hispanic females as well as 

advertising university counseling resources to Hispanic student organizations to ensure students 

are aware of the support available. Cano et al. (2016) suggests that ethnic discrimination may be 

mediated through self-esteem; therefore, developers and leaders of Hispanic support groups and 

counselors of Hispanic students may focus on building self-esteem. 

Overall, each mental health outcome (i.e., depressive, anxiety, and stress symptoms) 

examined in this study was negatively correlated with diet quality (Table 1). These findings 

suggest a need for diet interventions on college campuses. Access to healthier options on campus 
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is one way to meet this need. Another way to meet this need is increased nutrition knowledge in 

college students. So much over the conversation around nutrition is focused on the physical 

health implications like hypertension, heart disease, and diabetes, and the relationship between 

diet and mental health is forsaken. Universities and government policies require a multitude of 

required classes for all undergraduate degrees such as writing courses, psychology courses, 

sociology courses, and statistic courses. However, nutrition courses are not always considered 

curriculum requirements. Knowledge allows people to make better informed decisions, and a 

required nutrition course would allow students to make better informed food choices. One 

nutrition education intervention study found that the nutrition education intervention resulted in 

decreased fat intake (Yahia et al., 2016). This is an example of the potential advantages of 

implementing a nutrition course into all degree requirements which include both physical and 

mental health benefits. A nutrition course could allow students to be both physically healthy in 

terms of cardiovascular health as well as alleviate mental health symptoms like depressive, 

anxiety, and stress symptoms as exhibited in this study. 

To gain further insight into the Hispanic female college student population, future 

researchers may implement a longitudinal study design to observe the physical health behaviors 

and mental health outcomes over an extended period of time. Researchers may want to use 

objective measures such as clinical diagnoses for mental health or wearable PA trackers for more 

precision with estimates. For now, however, this study suggests that Hispanic female college 

students are experiencing depressive, anxiety, and stress symptoms more than their gender and 

ethnic counterparts. Additionally, there were mental health group mean differences in diet quality 

suggesting that diet quality may factor that can help depressive, anxiety, and stress symptoms.  
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This study implicates researchers to evaluate the effectiveness of diet and/or PA interventions in 

alleviating mental health symptoms among this population. Additionally, this study demonstrates 

the need for universities and clinicians to carefully create effective treatment and therapy for 

Hispanic female college students. 
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DASS 21         NAME          DATE

Please read each statement and circle a number 0, 1, 2 or 3 which indicates how much the statement applied to you 
over the past week.  There are no right or wrong answers.  Do not spend too much time  on an y statement.
The ratin

g
 sc ale is as follows:

0  Did not apply to me at all - NEVER

1  Applied to me to some degree, or some of the tim

e

 - SOME TI ME S

2  Applied to me to a considerable degree, or a good part of tim

e

 - OF TEN

3  Applied to me very much, or most of the time  - AL MO S T ALWAYS 

N S O AA

1 I found it hard to wind down 0 1 2 3

2 I was aware of dryness of my mouth 0 1 2 3

3 I couldn’t seem to experience any positive feeling at all 0 1 2 3

4
I experienced breathing difficu l ty (eg , excessively rapid breathing, 
breathlessness in the absence of physical exertion )

0 1 2 3

5 I found it diffic

u

l t t o work up the initiative to do things 0 1 2 3

6 I tended to over-react to situation s 0 1 2 3

7 I experienced trembling (eg, in the hands) 0 1 2 3

8 I felt that I was using a lot of nervous energy 0 1 2 3

9
I was worried about situation s  in wh i ch I mi gh t panic and make a fool of 
myself

0 1 2 3

10 I felt that I had nothing to look forward to 0 1 2 3

11 I found myself getting  agi t ated 0 1 2 3

12 I found it diffic

u

l t t o relax 0 1 2 3

13 I felt down-hearted and blue 0 1 2 3

14
I was intolerant of anything that kept me from getting  on wi th wh a t I was 
doing

0 1 2 3

15 I felt I was close to panic 0 1 2 3

16 I was unable to become enthusiastic about  an ything 0 1 2 3

17 I felt I wasn’t worth much as a person 0 1 2 3

18 I felt that I was rather touchy 0 1 2 3

19
I was aware of the actio

n

 of  m y heart in the absence of physicalexertion  (eg , 
sense of heart rate increase, heart missing a beat)

0 1 2 3

20 I felt scared without any good reason 0 1 2 3

21 I felt that life was meaningless 0 1 2 3

 FOR OFFICE USE

D A S

TOTALS
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APPENDIX C 

DQQ 
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DIET QUALITY 
QUESTIONNAIRE (DQQ)

UNITED STATES

Read: Now I’d like to ask you some yes-or-no questions about foods and drinks that you consumed yesterday during the day or night, whether 

you had it at home or somewhere else.

First, I would like you to think about yesterday, from the time you woke up through the night. Think to yourself about the first thing you ate or 

drank after you woke up in the morning … Think about where you were when you had any food or drink in the middle of the day … Think about 

where you were when you had any evening meal … and any food or drink you may have had in the evening or late-night... and any other snacks 

or drinks you may have had between meals throughout the day or night.

I am interested in whether you had the food items I will mention even if they were combined with other foods.

Please listen to the list of foods and drinks, and if you ate or drank ANY ONE OF THEM, say yes.                                                               

Yesterday, did you eat any of the following foods:
(circle 

answer)

1 Bread, rice, pasta, tortilla, or cereal? YES or NO

2 Fresh corn, popcorn, oats, granola, brown rice, or quinoa? YES or NO

3 Potato? YES or NO

4 Beans, refried beans, peas, lentils, hummus, chickpeas, tofu, or lima beans? YES or NO

Yesterday, did you eat any of the following vegetables:

5 Carrots, orange squash, pumpkin, sweet potato, or red bell pepper? YES or NO

6.1 Broccoli, spinach, arugula, kale, collards, turnip greens, or mustard greens? YES or NO

7.1 Lettuce, tomatoes, green beans, celery, green peppers, cabbage, or cucumber? YES or NO

7.2 Zucchini, mushrooms, eggplant, cauliflower, okra, asparagus, or radish? YES or NO

Yesterday, did you eat any of the following fruits:

8 Cantaloupe, mango, papaya, apricots, or dried apricots? YES or NO

9 Orange, clementine, mandarin, tangerine, or grapefruit? YES or NO

10.1 Banana, apple, watermelon, grapes, avocado, berries, or cherries? YES or NO

10.2 Pineapple, pear, kiwi, plums, prunes, peaches, or nectarines? YES or NO

Yesterday, did you eat any of the following sweets:

11 Cakes, cookies, brownies, donuts, pastries, or pie? YES or NO

12 Candy, candy bars, chocolates, ice cream, popsicles, milkshake, or pudding? YES or NO

Yesterday, did you eat any of the following foods of animal origin:

13 Eggs? YES or NO

14 Cheese? YES or NO

15 Yogurt? YES or NO

16 Sausages, hot dogs, pepperoni, luncheon meat, ham, or bacon? YES or NO

17 Beef, hamburger, lamb, or venison? YES or NO

18 Pork? YES or NO

19 Chicken or turkey? YES or NO

20 Fish, tunafish, shrimp, or seafood? YES or NO

Yesterday, did you eat any of the following other foods:

21 Peanut butter, almond butter, peanuts, almonds, cashews, walnuts, pecans, or pistachios? YES or NO

22 Potato chips, Cheetos, Doritos, Fritos, or Pringles? YES or NO

23 Ramen noodle soup or other instant soup? YES or NO

24 French fries, onion rings, fried chicken, chicken nuggets, fish sticks, fish fry, or fried shrimp? YES or NO

Yesterday, did you have any of the following beverages:

25 Milk, including dairy milk on cereal or in lattes? YES or NO
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APPENDIX D 

IPAQ-SF 
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INTERNATIONAL PHYSICAL ACTIVITY QUESTIONNAIRE 
(August 2002) 

 
SHORT LAST 7 DAYS SELF-ADMINISTERED FORMAT 

 
 

FOR USE WITH YOUNG AND MIDDLE-AGED ADULTS (15-69 years) 
 

The International Physical Activity Questionnaires (IPAQ) comprises a set of 4 questionnaires. 

Long (5 activity domains asked independently) and short (4 generic items) versions for use by 

either telephone or self-administered methods are available. The purpose of the questionnaires 
is to provide common instruments that can be used to obtain internationally comparable data on 

health–related physical activity. 

 
Background on IPAQ 

The development of an international measure for physical activity commenced in Geneva in 

1998 and was followed by extensive reliability and validity testing undertaken across 12 
countries (14 sites) during 2000.  The final results suggest that these measures have 

acceptable measurement properties for use in many settings and in different languages, and are 

suitable for national population-based prevalence studies of participation in physical activity. 
 

Using IPAQ  

Use of the IPAQ instruments for monitoring and research purposes is encouraged. It is 
recommended that no changes be made to the order or wording of the questions as this will 

affect the psychometric properties of the instruments.  
 

Translation from English and Cultural Adaptation 

Translation from English is supported to facilitate worldwide use of IPAQ. Information on the 
availability of IPAQ in different languages can be obtained at  www.ipaq.ki.se. If a new 

translation is undertaken we highly recommend using the prescribed back translation methods 

available on the IPAQ website. If possible please consider making your translated version of 
IPAQ available to others by contributing it to the IPAQ website. Further details on translation 

and cultural adaptation can be downloaded from the website. 

 
Further Developments of IPAQ  

International collaboration on IPAQ is on-going and an International Physical Activity 

Prevalence Study is in progress. For further information see the IPAQ website.  
 

More Information 

More detailed information on the IPAQ process and the research methods used in the 
development of IPAQ instruments is available at www.ipaq.ki.se and Booth, M.L. (2000).  

Assessment of Physical Activity: An International Perspective.  Research Quarterly for Exercise 

and Sport, 71 (2): s114-20.  Other scientific publications and presentations on the use of IPAQ 
are summarized on the website. 
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INTERNATIONAL PHYSICAL ACTIVITY QUESTIONNAIRE 
 
We are interested in finding out about the kinds of physical activities that people do as 
part of their everyday lives.  The questions will ask you about the time you spent being 
physically active in the last 7 days.  Please answer each question even if you do not 
consider yourself to be an active person.  Please think about the activities you do at 
work, as part of your house and yard work, to get from place to place, and in your spare 
time for recreation, exercise or sport. 
 
Think about all the vigorous activities that you did in the last 7 days.  Vigorous 
physical activities refer to activities that take hard physical effort and make you breathe 
much harder than normal.  Think only about those physical activities that you did for at 
least 10 minutes at a time. 
 
1. During the last 7 days, on how many days did you do vigorous physical 

activities like heavy lifting, digging, aerobics, or fast bicycling?  
 

_____ days per week  
 

   No vigorous physical activities  Skip to question 3 
 

 
2. How much time did you usually spend doing vigorous physical activities on one 

of those days? 
 

_____ hours per day  

_____ minutes per day  

 
  Don’t know/Not sure  

 

 
Think about all the moderate activities that you did in the last 7 days.  Moderate 
activities refer to activities that take moderate physical effort and make you breathe 
somewhat harder than normal.  Think only about those physical activities that you did 
for at least 10 minutes at a time. 
 
 
3. During the last 7 days, on how many days did you do moderate physical 

activities like carrying light loads, bicycling at a regular pace, or doubles tennis?  
Do not include walking. 

 
_____ days per week 
 

   No moderate physical activities  Skip to question 5 
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4.        How much time did you usually spend doing moderate physical activities on one of 

those days? 
 

_____ hours per day 

_____ minutes per day 

 
  Don’t know/Not sure  

 
 

Think about the time you spent walking in the last 7 days.  This includes at work and at 
home, walking to travel from place to place, and any other walking that you have done solely 
for recreation, sport, exercise, or leisure. 
 
5. During the last 7 days, on how many days did you walk for at least 10 minutes at a 

time?   
 

_____ days per week 
  

   No walking     Skip to question 7 
 
 
6. How much time did you usually spend walking on one of those days? 
 

_____ hours per day 

_____ minutes per day  

 
  Don’t know/Not sure  
 

 
The last question is about the time you spent sitting on weekdays during the last 7 days.  
Include time spent at work, at home, while doing course work and during leisure time.  This 
may include time spent sitting at a desk, visiting friends, reading, or sitting or lying down to 
watch television. 
 

7. During the last 7 days, how much time did you spend sitting on a week day? 
 

_____ hours per day  

_____ minutes per day  

 
  Don’t know/Not sure  
 
 

This is the end of the questionnaire, thank you for participating.  



 

 

57 

 

LIST OF REFERENCES 

Acharya, L., Jin, L., & Collins, W. (2018). College life is stressful today – Emerging stressors 

and depressive symptoms in college students. Journal of American College Health, 66(7), 

655–664. https://doi.org/10.1080/07448481.2018.1451869 

Ainsworth, B. E., Haskell, W. L., Herrmann, S. D., Meckes, N., Bassett, D. R., Tudor-Locke, C., 

Greer, J. L., Vezina, J., Whitt-Glover, M. C., & Leon, A. S. (2011). 2011 Compendium of 

Physical Activities: A Second Update of Codes and MET Values. Medicine & Science in 

Sports & Exercise, 43(8), 1575–1581. https://doi.org/10.1249/MSS.0b013e31821ece12 

Alkazemi, D. (2019). Gender differences in weight status, dietary habits, and health attitudes 

among college students in Kuwait: A cross-sectional study. Nutrition and Health, 25(2), 

75–84. https://doi.org/10.1177/0260106018817410 

Althubaiti, A. (2016). Information bias in health research: Definition, pitfalls, and adjustment 

methods. Journal of Multidisciplinary Healthcare, 9, 211–217. 

https://doi.org/10.2147/JMDH.S104807 

American College Health Association. (2018). American College Health Association-National 

College Health Assessment II: Undergraduate student reference group executive 

summary spring 2018. American College Health Association. 

American College Health Association. (2023). American College Health Association-National 

College Health Assessment III: Undergraduate student reference group executive 

summary spring 2023. American College Health Association. 



 

 

58 

American Psychiatric Association. (2022). Diagnostic and statistical manual of mental health 

disorders (5th., text rev.). https://doi.org/10.1176/appi.books.9780890425787 

Amir Hamzah, N. S., Nik Farid, N. D., Yahya, A., Chin, C., Su, T. T., Lekhraj Rampal, S. R., & 

Dahlui, M. (2019). The Prevalence and Associated Factors of Depression, Anxiety and 

Stress of First Year Undergraduate Students in a Public Higher Learning Institution in 

Malaysia. Journal of Child and Family Studies, 28(12), 3545–3557. 

https://doi.org/10.1007/s10826-019-01537-y 

Arbona, C., Fan, W., & Olvera, N. (2018). College Stress, Minority Status Stress, Depression, 

Grades, and Persistence Intentions Among Hispanic Female Students: A Mediation 

Model. Hispanic Journal of Behavioral Sciences, 40(4), 414–430. 

https://doi.org/10.1177/0739986318799077 

Aucoin, M., LaChance, L., Naidoo, U., Remy, D., Shekdar, T., Sayar, N., Cardozo, V., Rawana, 

T., Chan, I., & Cooley, K. (2021). Diet and Anxiety: A Scoping Review. Nutrients, 

13(12), 4418. https://doi.org/10.3390/nu13124418 

Auerbach, R. P., Alonso, J., Axinn, W. G., Cuijpers, P., Ebert, D. D., Green, J. G., Hwang, I., 

Kessler, R. C., Liu, H., Mortier, P., Nock, M. K., Pinder-Amaker, S., Sampson, N. A., 

Aguilar-Gaxiola, S., Al-Hamzawi, A., Andrade, L. H., Benjet, C., Caldas-de-Almeida, J. 

M., Demyttenaere, K., … Bruffaerts, R. (2016). Mental disorders among college students 

in the World Health Organization World Mental Health Surveys. Psychological Medicine, 

46(14), 2955–2970. https://doi.org/10.1017/S0033291716001665 

Awadalla, S., Davies, E. B., & Glazebrook, C. (2020). A longitudinal cohort study to explore the 

relationship between depression, anxiety and academic performance among Emirati 



 

 

59 

university students. BMC Psychiatry, 20(1), N.PAG-N.PAG. 

https://doi.org/10.1186/s12888-020-02854-z 

Cano, M. Á., Castro, Y., de Dios, M. A., Schwartz, S. J., Lorenzo-Blanco, E. I., Roncancio, A. 

M., Martinez, M. J., Sheehan, D. M., Auf, R., Piña-Watson, B., Huynh, Q.-L., & 

Zamboanga, B. L. (2016). Associations of ethnic discrimination with symptoms of 

anxiety and depression among Hispanic emerging adults: A moderated mediation model: 

Anxiety, Stress & Coping. Anxiety, Stress & Coping, 29(6), 699–707. 

https://doi.org/10.1080/10615806.2016.1157170 

Catling, J., Michail, M., Lakhani, N., & Devine, R. (2022). Psychological and lifestyle predictors 

of mental health in higher education: How healthy are our students? The Journal of 

Mental Health Training, Education and Practice, 17(6), 562–571. 

https://doi.org/10.1108/JMHTEP-08-2021-0092 

Cheong, W. S., Degeras, K., Suliman, K. R., Selvaraju, M., & Subramaniam, K. (2022). The 

prevalence of depression among students in higher education institution: A repeated 

cross-sectional study. Journal of Public Mental Health, 21(4), 331–340. 

https://doi.org/10.1108/JPMH-12-2021-0152 

Cleveland, D. A. (2023). What’s to Eat and Drink on Campus? Public and Planetary Health, 

Public Higher Education, and the Public Good. Nutrients, 15(1), Article 1. 

https://doi.org/10.3390/nu15010196 

Coakley, K. E., Cargas, S., Walsh-Dilley, M., & Mechler, H. (2022). Basic Needs Insecurities 

Are Associated with Anxiety, Depression, and Poor Health Among University Students in 



 

 

60 

the State of New Mexico. Journal of Community Health, 47(3), 454–463. 

https://doi.org/10.1007/s10900-022-01073-9 

Corder, K., Winpenny, E., Love, R., Brown, H. E., White, M., & Sluijs, E. van. (2019). Change 

in physical activity from adolescence to early adulthood: A systematic review and meta-

analysis of longitudinal cohort studies. British Journal of Sports Medicine, 53(8), 496–

503. https://doi.org/10.1136/bjsports-2016-097330 

de Lijster, J. M., Dierckx, B., Utens, E. M. W. J., Verhulst, F. C., Zieldorff, C., Dieleman, G. C., 

& Legerstee, J. S. (2017). The Age of Onset of Anxiety Disorders. Canadian Journal of 

Psychiatry. Revue Canadienne de Psychiatrie, 62(4), 237–246. 

https://doi.org/10.1177/0706743716640757 

de Sá Alves, J. V., Paula, W. de, Netto, P. R. R., Godman, B., Nascimento, R. C. R. M. do, & 

Coura-Vital, W. (2021). Prevalence and factors associated with anxiety among university 

students of health sciences in Brazil: Findings and implications. Jornal Brasileiro de 

Psiquiatria, 70, 99–107. https://doi.org/10.1590/0047-2085000000322 

Dinger, M. K., Behrens, T. K., & Han, J. L. (2006). Validity and Reliability of the International 

Physical Activity Questionnaire in College Students. American Journal of Health 

Education, 37(6), 337–343. https://doi.org/10.1080/19325037.2006.10598924 

Dong, Z., Wang, P., Xin, X., Li, S., Wang, J., Zhao, J., & Wang, X. (2022). The relationship 

between physical activity and trait anxiety in college students: The mediating role of 

executive function. Frontiers in Human Neuroscience, 16. 

https://www.frontiersin.org/articles/10.3389/fnhum.2022.1009540 



 

 

61 

Eisenberg, D., Hunt, J., & Speer, N. (2013). Mental Health in American Colleges and 

Universities: Variation Across Student Subgroups and Across Campuses. Journal of 

Nervous & Mental Disease, 201(1), 60–67. 

https://doi.org/10.1097/NMD.0b013e31827ab077 

Ekinci, G. N., & Sanlier, N. (2023). The relationship between nutrition and depression in the life 

process: A mini-review. Experimental Gerontology, 172, 112072. 

https://doi.org/10.1016/j.exger.2022.112072 

Elgaddal, N., Kramarow, E., & Reuben, C. (2022). Physical Activity Among Adults Aged 18 and 

Over: United States, 2020. 443. 

Ferreira Silva, R. M., Mendonça, C. R., Azevedo, V. D., Raoof Memon, A., Noll, P. R. E. S., & 

Noll, M. (2022). Barriers to high school and university students’ physical activity: A 

systematic review. PLoS ONE, 17(4), e0265913. 

https://doi.org/10.1371/journal.pone.0265913 

Flannery, M. E. (2023, March 29). The Mental Health Crisis on College Campuses | NEA. 

https://www.nea.org/nea-today/all-news-articles/mental-health-crisis-college-campuses 

Frazier, P., Gabriel, A., Merians, A., & Lust, K. (2019). Understanding stress as an impediment to 

academic performance. Journal of American College Health, 67(6), 562–570. 

https://doi.org/10.1080/07448481.2018.1499649 

Garett, R., Liu, S., & Young, S. D. (2017). A longitudinal analysis of stress among incoming 

college freshmen. Journal of American College Health, 65(5), 331–338. 

https://doi.org/10.1080/07448481.2017.1312413 



 

 

62 

Grases, G., Colom, M. A., Sanchis, P., & Grases, F. (2019). Possible relation between 

consumption of different food groups and depression. BMC Psychology, 7(1), 14. 

https://doi.org/10.1186/s40359-019-0292-1 

Graves, B. S., Hall, M. E., Dias-Karch, C., Haischer, M. H., & Apter, C. (2021). Gender 

differences in perceived stress and coping among college students. PLOS ONE, 16(8), 

e0255634. https://doi.org/10.1371/journal.pone.0255634 

Gropper, H., John, J. M., Sudeck, G., & Thiel, A. (2020). The impact of life events and 

transitions on physical activity: A scoping review. PLoS ONE, 15(6), e0234794. 

https://doi.org/10.1371/journal.pone.0234794 

Herbert, C., Meixner, F., Wiebking, C., & Gilg, V. (2020). Regular Physical Activity, Short-Term 

Exercise, Mental Health, and Well-Being Among University Students: The Results of an 

Online and a Laboratory Study. Frontiers in Psychology, 11. 

https://www.frontiersin.org/articles/10.3389/fpsyg.2020.00509 

Holliday, R., Anderson, E., Williams, R., Bird, J., Matlock, A., Ali, S., Edmondson, C., Morris, 

E. E., Mullen, K., & Surís, A. (2016). A Pilot Examination of Differences in College 

Adjustment Stressors and Depression and Anxiety Symptoms Between White, Hispanic 

and White, Non-Hispanic Female College Students. Journal of Hispanic Higher 

Education, 15(3), 277–288. https://doi.org/10.1177/1538192715607331 

Hu, D., Cheng, L., & Jiang, W. (2019). Sugar-sweetened beverages consumption and the risk of 

depression: A meta-analysis of observational studies. Journal of Affective Disorders, 245, 

348–355. https://doi.org/10.1016/j.jad.2018.11.015 



 

 

63 

Ibarra-Mejia, G., Lusk, M., & Umucu, E. (2023). Mental Health Among College Students During 

the COVID-19 Pandemic at a Hispanic-Serving Institution. Health Promotion Practice, 

24(3), 455–464. https://doi.org/10.1177/15248399221092750 

IPAQ. (2022, September). https://sites.google.com/view/ipaq/home 

Jardin, C., Mayorga, N. A., Bakhshaie, J., Garey, L., Viana, A. G., Sharp, C., Cardoso, J. B., & 

Zvolensky, M. J. (2018). Clarifying the relation of acculturative stress and 

anxiety/depressive symptoms: The role of anxiety sensitivity among Hispanic college 

students: Cultural Diversity and Ethnic Minority Psychology. Cultural Diversity and 

Ethnic Minority Psychology, 24(2), 221–230. https://doi.org/10.1037/cdp0000175 

Johnston, S. A., Roskowski, C., He, Z., Kong, L., & Chen, W. (2021). Effects of team sports on 

anxiety, depression, perceived stress, and sleep quality in college students. Journal of 

American College Health, 69(7), 791–797. 

https://doi.org/10.1080/07448481.2019.1707836 

Kalibatseva, Z., Bathje, G. J., Wu, I. H. C., Bluestein, B. M., Leong, F. T. L., & Collins-Eaglin, J. 

(2022). Minority status, depression and suicidality among counseling center clients. 

Journal of American College Health, 70(1), 295–304. 

https://doi.org/10.1080/07448481.2020.1745810 

Kang, H. K., Rhodes, C., Rivers, E., Thornton, C. P., & Rodney, T. (2021). Prevalence of Mental 

Health Disorders Among Undergraduate University Students in the United States: A 

Review. Journal of Psychosocial Nursing and Mental Health Services, 59(2), 17–25. 

https://doi.org/10.3928/02793695-20201104-03 



 

 

64 

Karabulut, U. S., Romero, Z., Conatser, P., & Karabulut, M. (2018). Assessing 

Overweight/Obesity, Dietary Habits, and Physical Activity in Hispanic College Students. 

Exercise Medicine, 2. https://doi.org/10.26644/em.2018.005 

Kavvadas, D., Kavvada, A., Karachrysafi, S., Papaliagkas, V., Chatzidimitriou, M., & 

Papamitsou, T. (2023). Stress, Anxiety, and Depression Levels among University 

Students: Three Years from the Beginning of the Pandemic. Clinics & Practice, 13(3), 

596–609. https://doi.org/10.3390/clinpract13030054 

Keck, M. M., Vivier, H., Cassisi, J. E., Dvorak, R. D., Dunn, M. E., Neer, S. M., & Ross, E. J. 

(2020). Examining the Role of Anxiety and Depression in Dietary Choices among 

College Students. Nutrients, 12(7), Article 7. https://doi.org/10.3390/nu12072061 

Khaled, K., Tsofliou, F., Hundley, V., Helmreich, R., & Almilaji, O. (2020). Perceived stress and 

diet quality in women of reproductive age: A systematic review and meta-analysis. 

Nutrition Journal, 19(1), 92. https://doi.org/10.1186/s12937-020-00609-w 

Khubchandani, J., Sharma, S., Webb, F. J., Wiblishauser, M. J., & Bowman, S. L. (2021). Post-

lockdown depression and anxiety in the USA during the COVID-19 pandemic. Journal of 

Public Health (Oxford, England), fdaa250. https://doi.org/10.1093/pubmed/fdaa250 

Kim, S.-Y., Jeon, S.-W., Lee, M. Y., Shin, D.-W., Lim, W.-J., Shin, Y.-C., & Oh, K.-S. (2020). 

The Association between Physical Activity and Anxiety Symptoms for General Adult 

Populations: An Analysis of the Dose-Response Relationship. Psychiatry Investigation, 

17(1), 29–36. https://doi.org/10.30773/pi.2019.0078 

Krebs-Smith, S. M., Pannucci, T. E., Subar, A. F., Kirkpatrick, S. I., Lerman, J. L., Tooze, J. A., 

Wilson, M. M., & Reedy, J. (2018). Update of the Healthy Eating Index: HEI-2015. 



 

 

65 

Journal of the Academy of Nutrition and Dietetics, 118(9), 1591–1602. 

https://doi.org/10.1016/j.jand.2018.05.021 

Kwan, M. Y., Cairney, J., Faulkner, G. E., & Pullenayegum, E. E. (2012). Physical Activity and 

Other Health-Risk Behaviors During the Transition Into Early Adulthood: A Longitudinal 

Cohort Study. American Journal of Preventive Medicine, 42(1), 14–20. 

https://doi.org/10.1016/j.amepre.2011.08.026 

Li, W., Zhao, Z., Chen, D., Peng, Y., & Lu, Z. (2022). Prevalence and associated factors of 

depression and anxiety symptoms among college students: A systematic review and meta-

analysis. Journal of Child Psychology and Psychiatry, 63(11), 1222–1230. 

https://doi.org/10.1111/jcpp.13606 

Li, X., Braakhuis, A., Li, Z., & Roy, R. (2022). How Does the University Food Environment 

Impact Student Dietary Behaviors? A Systematic Review. Frontiers in Nutrition, 9, 

840818. https://doi.org/10.3389/fnut.2022.840818 

Lipson, S. K., Zhou, S., Abelson, S., Heinze, J., Jirsa, M., Morigney, J., Patterson, A., Singh, M., 

& Eisenberg, D. (2022). Trends in college student mental health and help-seeking by 

race/ethnicity: Findings from the national healthy minds study, 2013–2021. Journal of 

Affective Disorders, 306, 138–147. https://doi.org/10.1016/j.jad.2022.03.038 

Lopes, A. R., & Nihei, O. K. (2021). Depression, anxiety and stress symptoms in Brazilian 

university students during the COVID-19 pandemic: Predictors and association with life 

satisfaction, psychological well-being and coping strategies. PLOS ONE, 16(10), 

e0258493. https://doi.org/10.1371/journal.pone.0258493 



 

 

66 

Magoc, D., Tomaka, J., Shamaley, A. G., & Bridges, A. (2016). Gender Differences in Physical 

Activity and Related Beliefs Among Hispanic College Students. Hispanic Journal of 

Behavioral Sciences, 38(2), 279–290. https://doi.org/10.1177/0739986316637355 

McCord, A. L., Draucker, C. B., & Bigatti, S. (2019). Cultural Stressors and Depressive 

Symptoms in Latino/a Adolescents: An Integrative Review. Journal of the American 

Psychiatric Nurses Association, 25(1), 49–65. 

https://doi.org/10.1177/1078390318778885 

McManus, E., Talmi, D., Haroon, H. A., & Muhlert, N. (2020). The Effects of Psychosocial 

Stress on Memory and Cognitive Ability: A Meta-Analysis. Cold Spring Harbor 

Laboratory. https://doi.org/10.1101/2020.11.30.20240705 

Merhout, F., & Doyle, J. (2019). Socioeconomic Status and Diet Quality in College Students. 

Journal of Nutrition Education and Behavior, 51(9), 1107–1112. 

https://doi.org/10.1016/j.jneb.2019.06.021 

Mesghina, A., Wong, J. T., Davis, E. L., Lerner, B. S., Jackson-Green, B. J., & Richland, L. E. 

(2021). Distressed to Distracted: Examining Undergraduate Learning and Stress 

Regulation During the COVID-19 Pandemic. AERA Open, 7, 23328584211065721. 

https://doi.org/10.1177/23328584211065721 

Mofatteh, M. (2020). Risk factors associated with stress, anxiety, and depression among 

university undergraduate students. AIMS Public Health, 8(1), 36–65. 

https://doi.org/10.3934/publichealth.2021004 

Munir, S., & Takov, V. (2024). Generalized Anxiety Disorder. In StatPearls. StatPearls 

Publishing. http://www.ncbi.nlm.nih.gov/books/NBK441870/ 



 

 

67 

Nascimento-Ferreira, M. V., Rosa, A. C. A., Azevedo, J. C., Santos, A. R. de A., De Araujo-

Moura, K., & Ferreira, K. A. (2022). Psychometric Properties of the Online International 

Physical Activity Questionnaire in College Students. International Journal of 

Environmental Research and Public Health, 19(22), Article 22. 

https://doi.org/10.3390/ijerph192215380 

Odum, M., & Xu, L. (2019). Racial and sex differences of fruit and vegetable self-efficacy and 

intake among college students in a rural, southern location. Journal of American College 

Health, 67(8), 825–834. https://doi.org/10.1080/07448481.2018.1515752 

Okanagan Charter. (2015). 

Pacheco Salles, F. L., Maciel Ferreira, D., Bozi, P. da S., Furtado, M. A., Mai, J. F., de Souza, J. 

S. V., & Bufon, P. M. (2022). Evaluation of the Perception of Stress in University 

Students: Implications for Symptoms and Health Complaints and Nutritional Habits. 

Journal of Education, 202(3), 211–220. https://doi.org/10.1177/0022057420969427 

Park, J. H., Moon, J. H., Kim, H. J., Kong, M. H., & Oh, Y. H. (2020). Sedentary Lifestyle: 

Overview of Updated Evidence of Potential Health Risks. Korean Journal of Family 

Medicine, 41(6), 365–373. https://doi.org/10.4082/kjfm.20.0165 

Penaforte, F. R. de O., Minelli, M. C. S., Anastácio, L. R., & Japur, C. C. (2019). Anxiety 

symptoms and emotional eating are independently associated with sweet craving in 

young adults. Psychiatry Research, 271, 715–720. 

https://doi.org/10.1016/j.psychres.2018.11.070 

Ramirez, A., Rivera, D. B., Valadez, A. M., Mattis, S., & Cerezo, A. (2023). Examining Mental 

Health, Academic, and Economic Stressors During the COVID-19 Pandemic Among 



 

 

68 

Community College and 4-Year University Students. Community College Review, 51(3), 

463–478. https://doi.org/10.1177/00915521231163929 

Rogowska, A. M., Zmaczyńska-Witek, B., & Olejniczak, P. (2022). Depression and workaholism 

in undergraduates: Examining gender as a moderator. Journal of American College 

Health, 70(8), 2445–2453. https://doi.org/10.1080/07448481.2020.1865976 

Ross, J., Hua, S., Perreira, K. M., Hanna, D. B., Castañeda, S. F., Gallo, L. C., Penedo, F. J., 

Tarraf, W., Hernandez, R., Vega Potler, N., Talavera, G. A., Daviglus, M. L., Gonzalez, F., 

Kaplan, R. C., & Smoller-Wassertheil, S. (2019). Association between immigration status 

and anxiety, depression and use of anxiolytic and antidepressant medications in the 

Hispanic Community Health Study/Study of Latinos. Annals of Epidemiology, 37, 17-

23.e3. https://doi.org/10.1016/j.annepidem.2019.07.007 

Rossa-Roccor, V., Richardson, C. G., Murphy, R. A., & Gadermann, A. M. (2021). The 

association between diet and mental health and wellbeing in young adults within a 

biopsychosocial framework. PLoS ONE, 16(6), 1–19. 

https://doi.org/10.1371/journal.pone.0252358 

Rupp, K., Schnoll, R., & Zigmont, V. A. (2022). Differences in health behaviors related to 

overweight/obesity by race/ethnicity in a diverse urban commuter college. Journal of 

American College Health, 70(6), 1696–1703. 

https://doi.org/10.1080/07448481.2020.1818757 

Ryan, D., Tornberg-Belanger, S. N., Perez, G., Maurer, S., Price, C., Rao, D., Chan, K. C. G., & 

Ornelas, I. J. (2021). Stress, Social Support and their Relationship to Depression and 



 

 

69 

Anxiety among Latina Immigrant Women. Journal of Psychosomatic Research, 149, 

110588. https://doi.org/10.1016/j.jpsychores.2021.110588 

Schweren, L. J. S., Larsson, H., Vinke, P. C., Li, L., Kvalvik, L. G., Arias-Vasquez, A., Haavik, 

J., & Hartman, C. A. (2021). Diet quality, stress and common mental health problems: A 

cohort study of 121,008 adults. Clinical Nutrition (Edinburgh, Scotland), 40(3), 901–906. 

https://doi.org/10.1016/j.clnu.2020.06.016 

Selvaraj, R., Selvamani, T. Y., Zahra, A., Malla, J., Dhanoa, R. K., Venugopal, S., Shoukrie, S. I., 

Hamouda, R. K., & Hamid, P. (2022). Association Between Dietary Habits and 

Depression: A Systematic Review. Cureus, 14(12), e32359. 

https://doi.org/10.7759/cureus.32359 

Singh, B., Olds, T., Curtis, R., Dumuid, D., Virgara, R., Watson, A., Szeto, K., O’Connor, E., 

Ferguson, T., Eglitis, E., Miatke, A., Simpson, C. E., & Maher, C. (2023). Effectiveness 

of physical activity interventions for improving depression, anxiety and distress: An 

overview of systematic reviews. British Journal of Sports Medicine, 57(18), 1203–1209. 

https://doi.org/10.1136/bjsports-2022-106195 

Small, M., Bailey-Davis, L., Morgan, N., & Maggs, J. (2013). Changes in Eating and Physical 

Activity Behaviors Across Seven Semesters of College: Living On or Off Campus 

Matters. Health Education & Behavior, 40(4), 435–441. 

https://doi.org/10.1177/1090198112467801 

Sogari, G., Velez-Argumedo, C., Gómez, M. I., & Mora, C. (2018). College Students and Eating 

Habits: A Study Using An Ecological Model for Healthy Behavior. Nutrients, 10(12), 

1823. https://doi.org/10.3390/nu10121823 



 

 

70 

Solomou, S., Logue, J., Reilly, S., & Perez-Algorta, G. (2022). A systematic review of the 

association of diet quality with the mental health of university students: Implications in 

health education practice. Health Education Research, 38(1), 28–68. 

https://doi.org/10.1093/her/cyac035 

Stanhope, K. L. (2016). Sugar consumption, metabolic disease and obesity: The state of the 

controversy. Critical Reviews in Clinical Laboratory Sciences, 53(1), 52–67. 

https://doi.org/10.3109/10408363.2015.1084990 

Stevens, A. J., Rucklidge, J. J., & Kennedy, M. A. (2018). Epigenetics, nutrition and mental 

health. Is there a relationship? Nutritional Neuroscience, 21(9), 602–613. 

https://doi.org/10.1080/1028415X.2017.1331524 

Stok, F. M., Renner, B., Clarys, P., Lien, N., Lakerveld, J., & Deliens, T. (2018). Understanding 

Eating Behavior during the Transition from Adolescence to Young Adulthood: A 

Literature Review and Perspective on Future Research Directions. Nutrients, 10(6), 

Article 6. https://doi.org/10.3390/nu10060667 

Stults-Kolehmainen, M. A., & Sinha, R. (2014). The Effects of Stress on Physical Activity and 

Exercise. Sports Medicine, 44(1), 81–121. https://doi.org/10.1007/s40279-013-0090-5 

Tam, C., Janeke, E., Chan, O. L., Xi, E., Sarkissian-Pakachet, I., & Banchi, W. (2017). 

Similarities of fruit and vegetable consumption, lutein/zeaxanthin and lycopene intakes 

between Hispanic-American college students and their respective parents: A two 

generation and gender study. College Student Journal, 51(2), 260–278. 

Tong, J., Qi, X., He, Z., Chen, S., Pedersen, S. J., Cooley, P. D., Spencer-Rodgers, J., He, S., & 

Zhu, X. (2021). The immediate and durable effects of yoga and physical fitness exercises 



 

 

71 

on stress. Journal of American College Health, 69(6), 675–683. 

https://doi.org/10.1080/07448481.2019.1705840 

U.S. Department of Agriculture, Center for Nutrition Policy and Promotion, & Food and 

Nutrition Service. (2023). Average Health Eating Index-2020 Scores for the U.S. 

Population—Total Ages 2 and Older and by Age Groups, WWEIA, NHANES. 

U.S. Department of Agriculture & U.S. Department of Health and Human Services. (2020). 

Dietary Guidelines for Americans, 2020-2025 (9th ed.). 

Uyar, B. T. M., Talsma, E. F., Herforth, A. W., Trijsburg, L. E., Vogliano, C., Pastori, G., Bekele, 

T. H., Huong, L. T., & Brouwer, I. D. (2023). The DQQ is a Valid Tool to Collect 

Population-Level Food Group Consumption Data: A Study Among Women in Ethiopia, 

Vietnam, and Solomon Islands. The Journal of Nutrition, 153(1), 340–351. 

https://doi.org/10.1016/j.tjnut.2022.12.014 

Wagner, F., Wagner, R., Kolanisi, U., Makuapane, L., Masango, M., Gómez-Olivé, F., Wagner, 

R. G., Makuapane, L. P., & Gómez-Olivé, F. X. (2022). The relationship between 

depression symptoms and academic performance among first-year undergraduate 

students at a South African university: A cross-sectional study. BMC Public Health, 

22(1), 1–9. https://doi.org/10.1186/s12889-022-14517-7 

Wanjau, M. N., Möller, H., Haigh, F., Milat, A., Hayek, R., Lucas, P., & Veerman, J. L. (2023). 

Physical Activity and Depression and Anxiety Disorders: A Systematic Review of 

Reviews and Assessment of Causality. AJPM Focus, 2(2), 100074. 

https://doi.org/10.1016/j.focus.2023.100074 



 

 

72 

Weinstein, A., Maayan, G., & Weinstein, Y. (2015). A study on the relationship between 

compulsive exercise, depression and anxiety. Journal of Behavioral Addictions, 4(4), 

315–318. https://doi.org/10.1556/2006.4.2015.034 

Welle, P. D., & Graf, H. M. (2011). Effective Lifestyle Habits and Coping Strategies for Stress 

Tolerance Among College Students. American Journal of Health Education, 42(2), 96–

105. https://doi.org/10.1080/19325037.2011.10599177 

Wilmer, M. T., Anderson, K., & Reynolds, M. (2021). Correlates of Quality of Life in Anxiety 

Disorders: Review of Recent Research. Current Psychiatry Reports, 23(11), 77. 

https://doi.org/10.1007/s11920-021-01290-4 

World Health Organization. (n.d.). Depression. Retrieved January 15, 2024, from 

https://www.who.int/health-topics/depression 

World Health Organization. (2020). Healthy diet. https://www.who.int/news-room/fact-

sheets/detail/healthy-diet 

World Health Organization. (2022a). Mental disorders. https://www.who.int/news-room/fact-

sheets/detail/mental-disorders 

World Health Organization. (2022b). Physical activity. https://www.who.int/news-room/fact-

sheets/detail/physical-activity 

World Health Organization. (2022c). World mental health report (p. 39). 

World Health Organization. (2023a). Stress. https://www.who.int/news-room/questions-and-

answers/item/stress#:~:text=21%20February%202023%20%7C%20Q%26A,and%20thre

ats%20in%20our%20lives. 



 

 

73 

World Health Organization. (2023b, March 31). Depressive disorder (depression). 

https://www.who.int/news-room/fact-sheets/detail/depression 

Worthen, M., Menchaca, J., & Laine, M. (2023). An intersectional approach to understanding the 

correlates of depression in college students: Discrimination, social status, and identity. 

Journal of American College Health, 71(4), 1220–1231. 

https://doi.org/10.1080/07448481.2021.1926261 

Wright, L. J., Veldhuijzen van Zanten, J. J. C. S., & Williams, S. E. (2023). Examining the 

associations between physical activity, self-esteem, perceived stress, and internalizing 

symptoms among older adolescents. Journal of Adolescence, 95(6), 1274–1287. 

https://doi.org/10.1002/jad.12201 

Yahia, N., Brown, C. A., Rapley, M., & Chung, M. (2016). Level of nutrition knowledge and its 

association with fat consumption among college students. BMC Public Health, 16(1), 

1047. https://doi.org/10.1186/s12889-016-3728-z 

Yaribeygi, H., Panahi, Y., Sahraei, H., Johnston, T. P., & Sahebkar, A. (2017). The impact of 

stress on body function: A review. EXCLI Journal, 16, 1057–1072. 

https://doi.org/10.17179/excli2017-480 

Yuan, M.-Z., Chen, C.-C., Chen, I.-S., Yang, C.-C., & Hsu, C.-H. (2022). Research on the Impact 

of Regular Exercise Behavior of College Students on Academic Stress and Sleep Quality 

during the COVID-19 Pandemic. Healthcare, 10(12), Article 12. 

https://doi.org/10.3390/healthcare10122534 



 

 

74 

Zhang, J., Zheng, S., & Hu, Z. (2022). The Effect of Physical Exercise on Depression in College 

Students: The Chain Mediating Role of Self-Concept and Social Support. Frontiers in 

Psychology, 13, 841160. https://doi.org/10.3389/fpsyg.2022.841160 

Zvolensky, M. J., Kauffman, B. Y., Bogiaizian, D., Viana, A. G., Bakhshaie, J., & Peraza, N. 

(2021). Worry among Latinx college students: Relations to anxious arousal, social 

anxiety, general depression, and insomnia. Journal of American College Health, 69(5), 

529–536. https://doi.org/10.1080/07448481.2019.1686004 

  


	Examining the Relationship Between Physical Health Behaviors and Mental Health Outcomes in Female Hispanic College Students
	STARS Citation

	ABSTRACT
	LIST OF TABLES
	INTRODUCTION
	Mental Health in College Students
	Physical Health Behaviors and Mental Health
	Increased Susceptibility of Hispanic Female College Students
	Summary

	LITERATURE REVIEW
	Overview
	College Student Mental Health
	Physical Health in College Students
	Summary

	AIMS AND HYPOTHESES
	METHODOLOGY
	Participants and Study Design
	Measures
	Statistical Analysis

	RESULTS
	Participant Demographics
	Diet Quality and Mental Health
	Physical Activity and Mental Health

	DISCUSSION
	Overview
	Mental Health Outcomes in Hispanic Female College Students
	Diet Quality and Mental Health
	PA and Mental Health
	Summary

	CONCLUSION
	Summary
	Limitations
	Implications

	APPENDIX A
	IRB APPROVAL LETTER
	APPENDIX B
	DASS-21
	APPENDIX C
	DQQ
	APPENDIX D
	IPAQ-SF
	LIST OF REFERENCES

