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Introduction

Research continually points to a cyclical relationship between 
nutrition status and mental health [1-5]. For many individuals, 
severe and chronic psychological distress leads to poor lifestyle 
choices and consequent decreased quality of life [6,7]. Often, 
this can be exemplified through nutrition behaviors such as 
a lack in adequate fruits, vegetables, whole grains, and lean 
proteins, all necessary components of a balanced diet to promote 
health [8]. In fact, numerous studies reveal a consistent trend  

 
of higher diet quality relating to better mental health outcomes 
as well as decreased diet quality associated with poorer mental 
health outcomes [9-11]. Without a proper understanding of 
the interrelated nature of nutrition status and mental health, 
populations are left susceptible to various debilitating and chronic 
diseases. The Center for Disease Control (CDC) specifically warns 
against poor nutrition outcomes that can manifest from and into 
mental health issues involving overweight and obesity, heart 
disease, stroke, type 2 diabetes, and cancer [12].
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Moreover, hyper-scheduled and highly pressured college 
athletes often have a greater predisposition to both nutrition and 
mental health issues than the general population [13] leaving 
them at an increased risk for numerous health complications 
that can evolve into chronic conditions. To help student-athletes 
succeed, institutions support their athletes with a network of 
professionals including coaches, trainers, and other staff to 
optimize performance. However, the relationship between mental 
health and diet quality are not emphasized nearly to the same 
degree as training, competition, and recovery [14,15]. In fact, the 
National Collegiate Athletic Association (NCAA) only requires 
a medical doctor and athletic trainer be on staff with limited 
support in place regarding the relationship between dietary and 
mental health [16]. As a result, collegiate athletes are left with 
complications impacting their lifelong health that may never 
receive proper care [17,18].

Unfortunately, college student-athletes are a population 
whose wellbeing is overlooked because of the stereotypical 
expectation to push through adversity but whose health can 
end up compromised as a result [19,20]. Due to the competitive 
nature of the NCAA, student-athletes have become conditioned to 
withhold signs of weakness that naturally arise from the stressors 
that accompany academic, athletic, and social pressures [21]. 
Consequently, student-athletes are more at-risk to underreport 
mental health concerns and underutilize counseling services. 
The lack of concern for mental health issues can then manifest to 
impact physical health even more than outright athletic injuries 
[22]. Considering the immense, multifaceted strains placed on 
student-athletes, the group is pinpointed as a high-risk population 
for both nutritional and mental health issues that needs much 
greater attention [23].

Exhaustion from high levels of competitive pressure for 
college athletes often leads to health risks including insufficient 
sleep, poor eating habits, severe fatigue [24] digestive issues, 
heightened anxiety, and more. Over time, this depleted state 
of wellbeing can result in severe physical issues such as heart 
disease, obesity, substance misuse, and eating disorders. Specific 
to women’s sports, stress-related nutrition status is a growing 
area of concern as an increased number of athletes are developing 
insufficient bone health, amenorrhea, and other complications 
because of psychological struggles that evolve into physical 
consequences [25]. Additionally, the stigmatization society 
places on college-aged women and their bodies [26] particularly 
in the realm of aesthetic sports where body ideals exist [27,28] 
can heighten the aggressive cycle of stress and worsened health 
outcomes [29].

Female College Athletes

Female collegiate athletes are pushed to maintain a top-tier 
level of athleticism where they must sustain a fine balance between 
peak fitness and optimal health. Different from men, women have 
unique signs and symptoms of imbalanced health that can show 

up due to the impact stress has on their physiology. Physical, 
tangible examples of these health manifestations can include 
menstrual irregularities, loss of bone density, iron deficiency, 
impaired hydration status, shifts in body fat percentages, eating 
disorders, and Relative Energy Deficiency Syndrome (RED-S) 
[30]. Studies indicate that as many as half of all female athletes 
in aesthetic sports present with these symptoms. Evidently, the 
demands of collegiate athletics places both women’s bodies and 
minds under immense levels of stress making it challenging to 
maintain homeostatic balance.

In fact, recent use of the NCAA’s Growth, Opportunities, 
Aspirations, and Learning of Students survey demonstrates that 
27.3% of collegiate athletes report clinically significant symptoms 
of mental health complications with depression and anxiety 
rates higher among females compared to males [31]. Given the 
strong connection between diet and mental health, along with 
the specific demands of collegiate athletics that impact diet and 
mental health, understanding the relationship between these two 
factors could help improve the overall health of female collegiate 
athletes and inform decisions regarding necessary medical staff 
inclusions for NCAA medical teams. However, several studies 
have pointed out the need for greater understanding and support 
regarding mental health and nutrition for the female college 
athlete population [32,33].

To the best of our knowledge, no review has explored the body 
of literature on the topic of nutrition and mental health outcomes 
for female college athletes. It is hypothesized that an extensive 
literature review will reveal a strong association between the two 
factors. Highlighting this relationship will be critical for advocacy 
efforts aimed at additional support for female student-athletes in 
the areas of nutrition and mental health to help improve their diet, 
performance, and overall health.

Materials and Methods

The search included a review of articles published up to 
January 30, 2023. PubMed was the database used to identify 
relevant research. Within the database, we combined keywords 
of: (nutrition OR “diet quality” OR diet OR food) AND (mental 
health OR mental wellbeing OR depression OR anxiety OR “eating 
disorder” OR “disordered eating”) AND (athletes OR athletics 
OR sports). To identify applicable literature, only studies that 
involved female athletes were included, excluding research 
relating to males from the review unless the differences between 
genders were assessed. Additionally, the population had to 
involve student-athletes who are, will soon be, or have been on a 
team roster for a NCAA program, regardless of the division [34]. 
Finally, studies with a purpose to understand the complex nature 
of mental health and nutrition status were included and all other 
topics excluded.

Results

The results of the preliminary search totaled 3,272 articles. An 
initial identification was performed by screening titles, abstracts, 
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and key words which excluded 3,253, leaving 19 articles. The 
eligibility of the 19 studies was assessed via thorough review of 
the full-text articles. Exclusions were made for 15 articles based 
on: 12 not pertaining to nutrition and mental health, two not 
concerning female college athletes, and one case study. Finally, 

four papers (Figure 1) met the specific inclusion criteria to be 
included in this review (Table 1). Next, synthesis, analysis, and 
presentation will be delivered in a thematic manner on recurring 
topics from the literature.

Figure 1: Summary Flowchart of Literature Review.

Dietary Patterns and Mental Health Status

Emerging evidence utilizes dietary pattern analysis to assess 
the relationship between diet and disease. The pattern analysis 
approach is intended to characterize a broader view of overall 
diet composition as compared to individualized foods or nutrients 
[35]. It is hypothesized that this method of diet analysis may be 
more predictive of diseases or risks of diseases because a diet is 
comprised of a combination of foods and nutrients, i.e., dietary 
patterns, as opposed to a singular source [36]. These eating 
patterns can be grouped according to either a priori criteria 
or empirically and further evaluated a posteriori. Two of the 
articles assessed for the present review consider the relationship 
between dietary patterns and mental health outcomes. In a 2021 
study by de Souza et al., 183 prospective NCAA student athletes 
were assessed to examine how health behaviors including eating, 
sleeping, substance use, sexual, and aggressive behaviors impact 
mental health functioning.

Collegiate athletes completed a 150-item health behavior 
survey that covered the co-occurring health behaviors. Specific to 
eating behaviors, participants responded to three items regarding 
meals, eight items on types of food, five on hydration, and five on 
attention to nutrition to establish a posteriori pattern. Regarding 
mental health, The Brief Symptom Inventory-18 (BSI-18) assessed 
the severity of psychological distress including depression, 
anxiety, and somatization. Additionally, the 4-item Perceived 
Stress Scale (PSS) was used to gauge levels of stress.

Partial least squares modeling was applied to assess the 
simultaneous relationships between health behaviors, dietary 
patterns, and mental health functioning between male and female 
athletes. Latent variable research findings demonstrate attention 
to nutrition, unhealthy dietary habits, and lower alcohol use 
are significantly related to higher psychological distress among 
female athletes (p = .002). This study therefore reveals that 
female college athletes have specific links between heightened 
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psychological distress and poorer dietary patterns. Contrast 
to their male counterparts, female college athletes were found 
to have greater mental health issues due to a large presence of 
eating disorders, depression, and body or weight dissatisfaction. 

At the same time, however, female student-athletes were found 
to receive and maintain higher levels of nutrition knowledge 
compared to males. 

Table 1: Summary Table of Articles Demonstrating Nutrition and Mental Health Outcomes for Female College Athletes.

Title (Author) Population Test Main Outcomes Significance

Associations among omega-3 
fatty acid status, anxiety, and 
mental toughness in female 

collegiate athletes (Wilson P, 
Madrigal L., 2017) [2]

54 female 
Division I NCAA 

athletes

Fatty acid blood 
measure; food fre-

quency questionnaire 
(FFQ); Beck Anxiety 

Inventory (BAI); Sport 
Anxiety Scale (SAS-2); 

Mental Toughness 
Scale (MTS)

Blood levels of PUFAs, EPAs, and 
DHAs negatively correlated with 

BAI scores; dietary intakes of EPA 
and DHA negatively correlated 

with BAI scores; blood DHA 
positively correlated with MTS; 

neither blood nor dietary fatty ac-
ids correlated with SAS-2 scores.

Blood and dietary omega-3 
fatty acid levels are associated 
with general but not sport-spe-
cific anxiety in female college 
athletes during the off-season.

Diet quality and mental health 
status among D1 female 

collegiate athletes during the 
Covid-19 pandemic (Chris-
tensen N. et al., 2021) [3]

77 female 
Division I NCAA 

athletes

Depression Anxiety 
and Stress Scale 
(DASS-21); Ath-

lete Psychological 
Strain Questionnaire 
(APSQ); COVID Stress 

Scales (CSS); Diet 
History Questionnaire 

(DHQ-III)

Healthy Eating Index (HEI) scores 
were higher for athletes with 

poorer mental health; HEI scores 
were positively associated with 
stress, performance concerns, 

CSS components of danger, con-
tamination, and traumatic stress.

Improved diet quality is asso-
ciated with poor mental health 

in female college athletes.

Increased vitamin D intake may 
reduce psychological anxiety 

and the incidence of menstrual 
irregularities in female athletes 

(Miyamoto M, Hanatani Y, 
Shibuya K, 2022) [4]

107 female 
athletes (41 

college-level; 66 
international-lev-

el)

Dietary intake analy-
sis via meal recording, 

dietitian review, 
and Japan National 

Nutrient Database or 
nutrition facts panels; 
Body mass and body 
fat percentage using 

home scales; State and 
Trait Anxiety Invento-
ry (STAI); Menstrual 

cycle tracking and 
reporting via paper/

pen/calendar

Higher levels of vitamin D associ-
ated with decreased mental anxi-
ety and incidence of menstrual ir-
regularities; participants also had 
normal BMI, BF%, and sufficient 

levels of calories, macronutrients, 
and micronutrients.

Vitamin D may effectively 
reduce mental anxiety and 
menstrual irregularities for 

female college and professional 
athletes.

Patterns of health behaviors 
affecting mental health in colle-
giate athletes (de Souza, N et al., 

2021) [5]

183 prospective 
Division I NCAA 
athletes (54.6% 

male, 45.4% 
female)

150-item health 
behavior survey 

covering eating and 
hydration, fatigue 

and sleeping habits, 
aggressive behaviors, 
sexual behaviors, and 
substance use behav-
iors; Brief Symptom 
Inventory-18 (BSI-

18); 4-item Perceived 
Stress Scale (PSS)

No significant differences be-
tween mental health outcomes 
for males and females; females 

had higher healthy factor scores 
and total attention to nutrition 
score; higher psychological dis-
tress associated with unhealthy 

dietary habits, reduced attention 
to nutrition, and less frequent 

alcohol use among females.

Attention to nutrition, un-
healthy dietary habits, and 
lower alcohol use is related 
to psychological distress in 

female college athletes.

Healthier dietary patterns based on this nutrition knowledge 
are typically thought to serve as an indicator for improved self-
perception, overall health, and decreased mental health issues, 
however, the opposite was found to be true in this research. 
Additionally, counter to study expectations, more frequent 
alcohol consumption was correlated with social connectedness 
which may assist in mediating psychological distress. Due to 
the observational design of this study, causal relationships are 

challenging to determine because of the presence of residual 
confounding. Furthermore, the research took place among 
student-athletes at a single university prior to their enrollment 
in the athletic programs. Nevertheless, the observations of this 
study promote the necessity for further research on dietary 
patterns as an objective measure for mental health outcomes 
among female college athletes. The results also allude to the need 
for supplementary support and assist in laying the foundation 
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for the integration of an interprofessional approach within NCAA 
programs to leverage the skills of medical experts in the areas of 
diet quality and mental health. 

Based on the high prevalence of disordered eating patterns 
and mental distress demonstrated in research, Christensen et 
al. sought to examine the association between diet quality and 
mental health for female college athletes. 77 female collegiate 
athletes were recruited to the study to complete three online 
questionnaires including the Athlete Psychological Strain 
Questionnaire (APSQ), Depression Anxiety and Stress Scale 
(DASS-21), and COVID Stress Scales (CSS). The DASS-21 was 
utilized to assess levels of depression, anxiety, and stress 
with subcategories relevant to each. The APSQ was used to 
specifically target the athlete population by asking questions 
pertaining to issues such as sport pressures or injury. The CSS 
was included to understand the impact of Covid-19 on stress 
through measures such as danger, socioeconomic consequences, 
traumatic stress, and contamination. The questionnaires were 
designed to be scored as either a total number and/or subscale 
values to represent the corresponding level of mental health, 
with high scores representing a greater level of distress for 
each. Additionally, the Diet History Questionnaire (DHQ-III) was 
included to gauge the diet quality of the subjects by using a food 
frequency questionnaire of the last month with corresponding 
portion sizes. From the DHQ-III a priori Healthy Eating Index 
(HEI) scores were established for the athletes.

Study outcomes found that there were significant differences 
between the HEI with the DASS-21 (p = .015), the APSQ related 
to performance concerns (p = .048), and the CSS pertaining to 
traumatic stress (p = .003). Unexpectedly, study participants who 
reported poorer mental health in the questionnaires consistently 
had higher HEI scores. These results suggest that higher dietary 
quality or enhanced dietary pattern analysis is associated with 
elevated levels of stress for female collegiate athletes. Though 
this outcome is counter to the study hypothesis, Christensen et 
al. suggest the issues of food-body relationships, response bias, 
impact of Covid-19, presence of research staff during study, length 
of questionnaires, and limited sample size to be possible reasons 
to explain this outcome.

In addition to the potential limitations the authors list, it is 
also worth considering the cross-sectional design of this study. 
While the researchers assess the demographics and key variables 
for the female student athletes, there is no appropriate analysis 
that effectively adjusts for potential covariates. Therefore, 
while the outcomes of the study suggest an inverse relationship 
between healthy dietary patterns and psychological distress, the 
results should be interpreted with caution of potential residual 
confounding. Still, the conclusions point to future initiatives to 
assist female college athletes in establishing well-rounded health 

through nutrition education to optimize mental health outcomes.

Individualized Nutrient Intake and Mental Health 
Status 

The evaluation of individualized nutrient intakes enables 
researchers to draw conclusions about specific dietary 
components impact on human health status [37]. Different 
from dietary pattern analysis, nutrient intake measures assess 
the relationship of macronutrient or micronutrient interaction 
on health by attempting to isolate singular nutrients, not the 
combination of multiple food sources. Two studies included in 
this review pertain to the relationship between individualized 
nutrient intake and mental health status in female college athletes. 
Omega-3 polyunsaturated fatty acids (PUFAs) are a specific 
dietary component that have been identified to assist in modifying 
anxiety, and a 2017 study by Wilson and Madrigal assessed the 
associations of omega-3 PUFA levels and psychological measures 
for female college athletes.

The study included 54 female Division I NCAA athletes of 
various collegiate sports who had their dietary and serum fatty 
acid levels measured. Food frequency questionnaires were utilized 
to estimate subject’s consumption of foods rich in omega-3 PUFAs 
over the last six months. Additionally, intake of any omega-3 PUFA 
containing supplements was assessed. Whole dried blood spots 
measured included alpha-linolenic acid (ALA), eicosapentaenoic 
acid (EPA), docosahexaenoic acid (DHA), and docosapentaenoic 
acid (DPA). A sum of EPA and DHA was quantified, represented 
as the HS-Omega-3 Index. Omega-6 PUFAs linoleic acid (LA) and 
arachidonic acid (AA) were also included. Next, the Beck Anxiety 
Inventory (BAI), 15-item Sport Anxiety Scale-2 (SAS-2), and 11-
item Mental Toughness Scale (MTS) were delivered. The BAI was 
used to assess general anxiety, the SAS-2 to evaluate sport-specific 
anxiety, and MTS to evaluate resiliency and perseverance related 
to competition and training.

The results of the study demonstrated that higher levels of 
dietary EPA (p = .007) and DHA (p = .02) were correlated with 
lower BAI scores. Furthermore, increased HS-Omega-3 Index 
(p = .02), EPA (p = .003), and DHA (p = .02) levels were also 
associated with lower BAI scores. DPA was the only blood PUFA 
associated with MTS scores (p = .049) where greater blood levels 
were protective for mental health. Interestingly, none of the 
fatty acid levels were significantly correlated with SAS-2 scores. 
Overall, the study suggests that both blood and dietary omega-3 
PUFAs specifically in the forms of EPA, DHA, and DPA likely have 
protective effects against anxiety for female college athletes. As 
a population prone to high levels of mental distress, the support 
of the study’s hypothesis is helpful for healthcare professionals 
working with female college athletes to make suggestions for 
foods rich in omega-3 PUFAS such as fatty fish, walnuts, or 
supplementation of EPA, ALA, and DHA according to the study’s 
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median findings for protective PUFA levels over six months at 31 
mg EPA, 49 mg ALA, and 49 mg DHA.

However, the association of sport-specific anxiety was 
not significant in the study and might be due to the research 
occurring during the off-season or with athletes who are well-
conditioned to competition anxiety. Though these outcomes are 
beneficial for NCAA programs to consider with the inclusion of an 
interprofessional approach, the ability to make causal inferences 
is challenging. While fatty acid consumption is apt to a balanced 
diet and therefore improved mental functioning, the study fails to 
consider other dietary, behavioral, and lifestyle factors that may 
serve as covariates and skew the results. Similarly, Miyamoto et 
al. looked at the effect that dietary intake of vitamin D has on 
psychological anxiety and menstrual function. Prior research 
demonstrates that vitamin D deficiency has been tied to major 
depression, premenstrual mood symptoms, and mood and 
cognitive disorders among women and older adults. As such, this 
study aimed at understanding the multifaceted relationship of 
the nutrient intake and mental health outcomes for 107 female 
athletes, 41 collegiate track and field, and 66 international rowers. 

Participants tracked their intake through meal recording 
including pictures of meals, analysis by dietitians, and the Japan 
National Nutrient Database or other product-specific nutrition 
fact panels. Average intakes of the athletes including calories, 
macronutrients, and micronutrients were determined as well as 
body mass, body fat percentage, and menstrual cycles. Additionally, 
mental wellbeing was measured via the State and Trait Anxiety 
Inventory (STAI). The mean dietary intake levels were 2,487.6 
calories, 108.5 g protein, 321.1 g carbohydrates, 12.4 mg iron, 
786.2 mg calcium, and 8.8 ug vitamin D. The female athletes had 
normal body mass indexes and body fat percentages. Outcomes of 
the STAI demonstrated that 75 female athletes exhibited mental 
anxiety. Through a generalized linear mixed model (GLMM), a 
significant association was found among menstrual irregularities, 
vitamin D intake, and anxiety (p = .049). As a result, the research 
concludes that vitamin D consumption of 8.8 ug or greater may be 
effective to reduce mental anxiety and decrease the incidence of 
menstrual irregularities for female athletes at the collegiate and 
professional level.

Though the outcomes are influential for medical professionals 
working with female college athletes to consider when 
associating nutrient intake to mental health status, the study does 
not comment on the various other components of the women’s 
diets that may influence these health outcomes. For example, the 
researchers conclude that the vitamin D was the most effective 
component to mitigate mental distress and regulate menstrual 
function while other existing literature points to iron as an 
effective nutrient. This could pose an argument as to why dietary 
patterns provide a more holistic view of nutrition status based 
on interactions of multiple nutrients in the diet. Ultimately, there 

are limited details of the results and analysis provided. Therefore, 
future longitudinal studies that assess both dietary and blood 
levels may be beneficial to better understand the impact of vitamin 
D on mental health status. The study does, however, point to the 
importance of vitamin D in a well-rounded dietary approach that 
will require education from interprofessional medical teams for 
female student athletes to see advantageous improvements in 
their overall health. 

Discussion

This review of current literature provides evidence of 
associations between diet quality and mental health outcomes 
in female college athletes and understanding this association 
has the potential to improve the overall health and wellbeing for 
the population. Notably, de Souza et al. revealed that attention 
to nutrition, unhealthy dietary habits, and lower alcohol 
consumption increase psychological distress for the population. 
Because student-athletes are more likely to withhold signs of 
mental illness and women are more prone to disordered eating, 
body or weight dissatisfaction, and body image stressors, 
support in the areas of nutrition and mental health are crucial. 
As Christensen et al. found, this strict focus on food, body, and 
weight concerns could explain why female college athletes report 
with improved HEI scores that are in turn associated with higher 
levels of mental distress. Together, both dietary pattern studies 
point to the need for an interprofessional approach comprised 
of healthcare professionals such as registered dietitians and 
psychologists or licensed counselors/therapists to address the 
significant relationship that exists between eating patterns 
and mental health status. Ideally, the inclusion of best practices 
through greater resources can be established to educate and 
improve the lifelong health of female college athletes.

Individualized nutrient intake studies also demonstrate 
relationships between healthy dietary practices and improved 
mental health. Wilson and Madrigal uncovered the preventative 
effects of both dietary and serum omega-3 PUFA status on mental 
health outcomes, pointing to the inclusion of foods rich in EPA, 
ALA, and DHA or the use of supplements to improve anxiety for 
female college athletes. Furthermore, Miyamoto et al. found that 
vitamin D is protective against both mental and physical health for 
female college athletes. As such, it is suggestive that food sources 
high in vitamin D such as egg yolks, fatty fish, fortified beverages, 
or the use of supplementation may be advantageous to alleviate 
anxiety. Again, assistance from professionals on the NCAA sports 
medicine teams will be vital to assist with the dissemination of 
the education to assist in reaping long-term outcomes. While the 
results of the literature included in this review provide important 
insights for advances in the field, it is worth noting how prospective 
studies could strengthen the argument for an interprofessional 
team among the female college athlete population. Suggestions for 
future research involve the development of randomized control 
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trials to effectively assess discrete relationships among diet and 
mental health outcomes.

At the very least, more rigorous observational research 
designs that control residual confounding should be implemented, 
a key limiting factor in the literature reviewed. Larger sample 
sizes and longer study timelines will also be helpful in effectively 
identifying conclusions in either research design. Nevertheless, 
the results of the studies included in this review are helpful to 
provide suggestions for the governing NCAA body to consider in 
initiating better care for female student athletes’ total health. The 
evidence makes an overarching call to action for the inclusion of 
an interprofessional medical team, with specific consideration to 
registered dietitians and psychologists or licensed counselors/
therapists, who have been formally trained on the education 
and counseling needed for routine interactions with female 
college athletes. If female collegiate athletes are better supported 
regarding their diet and mental health, it is evident that their 
improved health can make lasting impacts for their lifelong health.
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