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Abstract

This study investigated whether students who scored high in Food Insecurity, would have higher
levels of Perceived Stress and lower Sleep Quality. Additionally, this study sought to clarify
different types of stressors and their individual contribution to Sleep Quality Risk and Subjective
Mental Health. The sample consisted of 65 female undergraduate students at a university in
London, Ontario. A Kendall’s tau-b correlation analysis revealed a significant positive
correlation between Food Insecurity and Sleep Quality Risk. A significant positive correlation
was also found a significant, positive relationship between Food Insecurity and Perceived Stress.
Additionally, a significant negative relationship was revealed between Perceived Stress and
Subjective Mental Health and a significant negative relationship was also revealed between
Sleep Quality Risk and Subjective Mental Health. Furthermore, a significant, positive
relationship was found between levels of Stress in all five categories (Academic, Personal,
Family, Financial & Future) and Perceived Stress. Lastly, Sleep Quality Risk was significantly,
positively associated with levels of Stress in the Academic, Personal and Family Stress
categories. Together, these findings suggests that there are many and complex relationships
between Food Insecurity, Perceived Stress, Sleep Quality Risk, and Subjective Mental Health
among female undergraduate students.

Keywords: food insecurity, perceived stress, sleep quality risk, subjective mental health,

undergraduate
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Exploring Food Insecurity and Its Relationships to Perceived Stress and Sleep
Quality in Female Undergraduate Students

Food Insecurity is defined as insufficient and inconsistent access to appropriate amounts
of food that prevents leading a healthy and active lifestyle (Hines et al., 2021; Ryan et al., 2022).
Food Insecurity is an ongoing threat to many Canadians as Food Insecurity negatively influences
multiple aspects of life such as well-being, education, work, and general health (Health Canada,
2007). Importantly, Food Insecurity may be on the rise in Canada. Previous research has
established that the rise of cost of living is the most likely predictor of Food Insecurity (Sriram &
Tarasuk, 2016; Pirrie et al., 2020) and the most recent Statistics Canada numbers from 2022
show that consumer inflation reached a drastic 6.8% annual increase in April 2022 (Statistics
Canada, 2022). This extreme rise in inflation has increased the general cost of living and nearly 3
in 4 Canadians report challenges in meeting day-to-day expenses including transportation,
housing, clothing, and food (Statistics Canada, 2022). When asked, 43% of Canadians reported
that they were most affected by the rise of food prices, which rose by 9.7%. This has been
increasing the need, since June of 2020, for Canadians to access community organizations to
obtain meals or food (Statistics Canada, 2022). Currently, 20% of Canadians report that they will
be very likely or somewhat likely to use community food organizations in the next 6 months and
young Canadians aged 15-29 are twice as likely to be concerned about their ability to afford the
cost of living (Statistics Canada, 2022).

Within the general definition of Food Insecurity; as limited or uncertain availability of
nutritionally adequate and safe foods, there are four different classifications of Food Insecurity
based on severity. The first classification includes households that do not experience Food

Insecurity and demonstrate no limitations in food access or availability (Statistics Canada, 2019).
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These households are classified as food secure (Statistics Canada, 2019). The second
classification is marginal food insecurity, considered to be the least severe type of Food
Insecurity. This classification includes households that show some worry about running out of
food and/or limited food selection due to financial restraint. The third classification of Food
Insecurity is moderate food insecurity which involves reduced quantity and quality of food. The
last and most critical degree of Food Insecurity is severe Food Insecurity which involves a
significant reduction of food intake and disrupted eating patterns (Statistics Canada, 2019; Li et
al., 2023).

In 2018, prior to the COVID-19 pandemic, 16.8% of all Canadians faced Food Insecurity
(Statistics Canada, 2023). In the spring of 2020, during the early months of the COVID-19
pandemic, 14.6% Canadians reported Food Insecurity of some level. In the fall of 2020, at the
height of the COVID-19 pandemic, 9.6% or 1 in 10 Canadians reported experiencing Food
Insecurity of some level. While these statistics suggest a drop in food insecurity, these numbers
reflect increased government assistance and increased funding to food banks and other
organizations in order to offset increases in the number of people experiencing Food Insecurity
over the course of the COVID-19 pandemic (Polsky, & Garriguet, 2022). The most recent
Canadian statistics available indicate that in 2021, 18.4% of all Canadians across all 10 provinces
faced food insecurity. (Statistics Canada, 2023).

One group that is especially vulnerable to Food Insecurity are young adults between the
ages of 18 and 24. Young adults are especially vulnerable to Food Insecurity as they experience
pivotal transitions psychologically, socially, and economically (PHAC, 2014; Bhawra et al.,
2021). Prior to the COVID-19 pandemic, in 2018, 19.1% of the young adult Canadian population

faced Food Insecurity (Statistics Canada, 2023). However, during the COVID-19 pandemic in
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2019 and 2020, Food Insecurity decreased to 17.8% and 18% respectfully. The most recent
statistics available indicate that in 2021, 19.8% of young adult Canadians faced food insecurity; a
similar rate to Food Insecurity prior to the onset of the COVID-19 pandemic (Statistics Canada,
2023).

Further, young adults, especially those who are university or college students, are at a
higher risk of experiencing Food Insecurity than the general population and are more likely to
experience Food Insecurity towards the end of each academic semester (El Zein et al., 2018; El
Zein et al., 2019). Indeed, some research suggests that Food Insecurity may be experienced by
approximately one-third to one-half of post-secondary students (Bruening et al., 2017). In
addition, food insecure college students are likely to be food insecure throughout adulthood and
this is especially true when the students were economically/financially independent from their
parents while in college (Leung et al., 2021). The high occurrence of Food Insecurity in post-
secondary students highlights the need to investigate Food Insecurity experiences in Brescia
University students.

The research surrounding gender differences in the occurrence of Food Insecurity is
conflicting. Research evaluating the occurrence of Food Insecurity has highlighted a clear gender
gap. For example, Jung et. al., 2017 conducted a meta-analysis of 153 articles and demonstrated
that women are significantly more likely to report food insecurity. It was also shown that
households with women as their head of household, were especially vulnerable to experiencing
Food Insecurity in comparison to households headed by men. (Jung et al., 2017). Other research
has also shown that females are more likely to experience Food Insecurity than males, especially
females who are minorities (Walker et al., 2021). In addition, in a New Zealand based study,

researchers examined Food Insecurity among those who are 15 years old or older (n=18,950).
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They found that 19 % of females demonstrated food insecurity, while 12% of males
demonstrated food insecurity (Carter et al., 2010). Based on these data points, researchers were
able to conclude that females were more likely to experience Food Insecurity in comparison to
their male counterparts (Carter et al., 2010). Given the increased likelihood of Food Insecurity in
women, it is especially important to assess the prevalence of Food Insecurity at Brescia
university college, Canada’s only women’s only university.

Food Insecurity may influence overall physical well-being and is related to a range of
unfavorable health outcomes (Ryan et al., 2022). In adults, Food Insecurity is associated with a
higher risk of obesity and being overweight, as well as a higher risk of type 2 diabetes (Hampton,
2007). Those who experience Food Insecurity are at a higher risk of hypertension, which is
elevated blood pressure, as well as an increased risk of developing a cardiovascular disease (Liu
& Eicher-Miller, 2021). In addition, those who face Food Insecurity are at a much higher risk of
having chronic mental health problems (Tarasuk et al., 2022). Food Insecurity is also associated
with infectious diseases such as HIV; in addition to weaker suppression of HIV virals (Bekele et
al., 2018). Lastly, Adult Canadians experiencing high levels of Food Insecurity are at much
higher risk of premature mortality (Men et al., 2020).

As Food Insecurity is associated with various physical health outcomes, there is also an
influx of research that examines various relationships between Food Insecurity and mental health
outcomes. Research indicates that Food Insecurity is associated with increased levels of anxiety,
depression, and stress (Bruening et al., 2017; Chilton & Booth, 2007). In one study, researchers
were able to identify and examine high or severe levels of Food Insecurity among six mental
health outcomes: major depressive states within the last year, depressive thought within the last

month, anxiety, affective disorders, suicidal ideations, as well as self-reported status of mental
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health (Jessiman-Perreault, 2017; Nagata et al., 2019). Researchers found that severe levels of
Food Insecurity are associated with a higher risk of reporting having any of the six mental health
outcomes previously mentioned. Researchers hypothesized that this association between Food
Insecurity and mental health outcomes could be explained by the highly stressful nature of Food
Insecurity (Jessiman-Perreault, 2017).

Other research has shown that food insecure adolescents are at a higher risk of showing
symptoms of depression, suicidal thoughts and ideations, substance abuse issues, and dysthymia
(Poole-Di Salvo et al., 2016). Moreover, adolescents who are aware of the Food Insecurity in
their households often experience depression and anxiety (McRell et al., 2022).

In addition to being related to poorer physical health, mental health, stress levels and
sleep quality; Food Insecurity also impacts students’ academic performance (Bruening et al.
2018; Maroto, 2013). Students with sleeping disorders are at a higher risk of having poorer
academic performance (Gaultney, 2010). Also, students who are food insecure were also more
stressed, depressed, anxious, and paid less attention in class (Smith, 2022). In addition, different
durations of Food Insecurity influence academic performance differently. The academic
performance of those who experience acute Food Insecurity might not be as strongly hindered as
those with more chronic cases of Food Insecurity (Woerden et al., 2019). This means that those
who face longer periods of time facing food insecurity, are more likely to face problems in
relation to their education. It is therefore important to examine the experience of Food Insecurity
of the young adult population of Brescia University students.

Importantly, the health outcomes of Food Insecurity in university students are more
noticeable (Bruening et al., 2018). Food insecure young adults in a college in the US

demonstrated increased feelings of anguish, perceived need for assistance, loneliness, and
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engaging in self-injurious behavior (Oh et al., 2022). College and university students
experiencing Food Insecurity show more depressed mood than their peers who are not food
insecure (Bruening et al., 2018). One of the adverse health outcomes is that is very prominent
among college and university students experiencing Food Insecurity is the heightened experience
of stress (Bruening et al., 2018; Chilton & Booth, 2007). Researchers observed that university
students with concurrent Food Insecurity are two times more at risk of being under stress
(Bruening et al., 2018). Researchers also reported higher levels of Food Insecurity among
students towards the end of the fall and winter semesters, a time when Perceived Stress due to
final exams and assignments is also high suggesting the possibility of a bidirectional relationship
between Food Insecurity and mental well-being. (Bruening et al., 2018). This implies that just as
Food Insecurity contributes to the creation of mental health problems among young adults,
mental health problems such as depression might actually lead younger adults to become food
insecure (Nagata et al., 2019).

There are also associations between gender differences and mental well-being outcomes.
For example, women present major depressive symptoms and post-traumatic stress disorders
more commonly than men (Bangasser et al., 2018). Female college students are at a higher risk
of reporting high levels of Perceived Stress (Graves et al., 2021). One study examined Perceived
Stress among female and male medical students and found female students reported higher levels
of Perceived Stress (Worley et al., 2019). In addition, female medical students were found to
have increased levels of personal distress, burnout, as well as emotional exhaustions while their
male peers did not (Worley et al., 2019). Given these potential important relationships, it is
important to further explore the relationship between Food Insecurity and mental well-being in

female undergraduate students.
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Not only is Food Insecurity associated with stress, but it is also associated with poorer
sleep quality (Alhasan et al., 2023). College students who are experiencing Food Insecurity were
found to have poorer sleep quality (Ding et al., 2015; Smith, 2022). One study examined sleep
quality by looking at sleep duration, complaints, and latency and were able to find significant
relationships to Food Insecurity (Ding et al., 2015). Women with low food security were found
to be sleeping less, whereas men did not show this link. However, other researchers found that
men with Food Insecurity took longer times to fall asleep while women did not (Ding et al.,
2015). Another study examining young adults’ sleep outcomes found that Food Insecurity is
associated with problems with falling asleep and staying asleep (Nagata et al., 2019). Another
study examined a sample of undergraduate students (n=237) and reported significant impacts on
sleep in students experiencing food insecurity. These students had trouble falling asleep, staying
asleep, or sleeping too much (Payne-Sturges et al., 2018). Some research suggests that reducing
Food Insecurity improves sleep and subsequently improves aspects of mental and physical health
(Martinez et al., 2022).

The current study will examine the relationships between Food Insecurity and Mental
health outcomes in first-year female undergraduate students at Brescia University College in post
the pandemic of COVID-19. Levels of Food Insecurity at Brescia University College were not
well understood and characterizing the prevalence, and gradient of Food Insecurity might help
provide an indication of the occurrence of Food Insecurity at an all-women’s university. In
addition to levels of food insecurity, students’ Perceived Stress levels and sleep quality will also
be assessed in this study. The relationships among food insecurity, Perceived Stress, and sleep

quality will be explored.
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It is hypothesized that higher levels of Food Insecurity will be significantly, positively
related to measures of Perceived Stress. It is also hypothesized that higher levels of Food
Insecurity will be significantly, negatively related to sleep quality. This study is important for
evaluating the experience of Food Insecurity in first-year female university students and
examining the potential influences of these experiences on mental well-being.

Method

This study involved an online survey delivered through Qualtrics (Appendix A) that
contained questions assembled from multiple questionnaires to examine food insecurity, stress,
and sleep quality.

Participants

The study included 76 participants recruited from the Brescia University College student
pool. Participants were recruited to participate in research studies as part of their PSY 1015B
course, through information provided in the course outline and through announcements made by
the instructor in class. Any students enrolled in PSY1015B Sec 530 or PSY1015B Sec 531
during the 2023-24 academic year at Brescia University College were eligible to take part in this
study. Those who are not enrolled in these classes, were not eligible to take part in this study and
therefore were excluded from participating. Participants were asked to self-determine their
eligibility to participate.

Materials

Demographic Questions

Participants were asked to respond to up to 27 demographic questions that were designed
to gather data on personal characteristics such as age, gender, and economic situation. These

factors have been identified in prior research as relating to food insecurity and mental well-being
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(Carter et al., 2010). Self-identified race and ethnocultural origins of participants were also
collected according to current Health Canada standards (Canadian Institute for Health
Information, 2022; Statistics Canada, 2020). Participants also responded to additional
sociodemographic questions such as income, level of education, and citizenship status; to further
understand factors that are related to food insecurity, perceived stress, and sleep quality in female
undergraduates.

Pittsburgh Sleep Quality Index (PSQI)

Participants then completed 18 questions about their sleep quality, using the Pittsburgh
Sleep Quality Index (PSQI; Buysse et al., 1989). Questions target 7 categories regarding sleep:
quality, duration, latency, habitual sleep efficiency, disturbances, daytime dysfunction, and any
use of sleeping medication. Fourteen questions from the PSQI are answered using a 4-point
Likert scale that ranges from “Not during the last month” to “Three or more times a week”. An
example of this type of question from the PSQI is “During the past month, how often have you
had trouble sleeping because you feel too cold?”. In addition, the PSQI includes 4 questions that
are answered with very short open-ended responses such as “During the past month, what time
have you usually gone to bed at night?”.

Perceived Stress Scale (PSS)

Next, participants answered 14 questions about their perceived stress level, using the
Perceived Stress Scale (PSS; Cohen et al., 1983). This assessment uses a five-point Likert scale
ranging from “Never” to “very often” as participants answer questions about their perceived
stress such as, “In the last month, how often have you felt that things were going your way?”. In
addition, participants were asked to list their top 3 stressors as well as rate the extent to which

they experience general stressors such as academic and family stress. An additional question
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asked participants to describe the general nature of their mental health in order to measure their
subjective mental health (Polsky & Gilmour, 2020).

Food Insecurity Questionnaire

Finally, participants completed questions about their experiences with food insecurity.
First, participants completed the adult scale of the Household Food Security Survey Module
(HFSSM; Health Canada, 2004). This is a three-stage survey, and participants progress through
stages based on their responses, completing up to 10 questions. An example question is “You
and other household members couldn’t afford to eat balanced meals. In the past 12 months was
that often true, sometimes true, or never true?”. In addition, participants completed 3 additional
questions including what barriers they face to access food, if they access meal support services,
and if they follow a specific diet for health, cultural or religious purposes.
Procedure

In order to participate in this study, participants were required to log in to a Brescia
SONA account where they were able to see the Study Description of this study (Appendix B)
and other studies. If they were interested in participating, they selected this study. After making
their selection, participants were automatically and anonymously redirected to the Qualtrics
website. This is an entirely virtual process, and the study could be conducted from any place with
dependable internet connection at any time that might suit them best.

Once the participants started the survey on Qualtrics, they were presented with a Letter of
Information and Informed Consent (Appendix C), and participants chose “Yes” or “No” to
provide consent after they reach the bottom of the LOI-C. Participants also needed to click the

“Next” button in order to confirm their consent to participate. Participants were then presented
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with the demographic questions, the PSQI, PSS and top 3 stressor question, and the HFSSM and
food insecurity questions (Appendix A).

This survey was composed of up to 84 questions and did not take longer than 30 minutes
to be completed. As soon as participants completed the survey, they were presented with the
Debriefing Form (Appendix D) which thanked them for participating and provided them with
information about the study as well as resources in the local community to improve their access
to food as well as mental health resources.

Results

Before any data analyses were conducted, the data from participants whose survey
completion duration was more than 3 times the mean completion duration (i.e. > completion
duration longer than 13315.94s) were excluded. In addition, data from participants who
identified their gender as different than ‘female’ were excluded. This resulted in the exclusion on
an additional 2 participants leaving a total of 65 participants (n=65).

Characterizing Food Insecurity, Perceived Stress, and Subjective Mental Health

The first aim of this study was to characterize the experience of food insecurity in Brescia
University students in addition to characterizing their experience of Perceived Stress, and
Subjective Mental Health.

Figure 1 displays the percentage of participants in each of the four categories of Food
Insecurity including Food Secure, Marginally Food Insecure, Moderately Food Insecure, and
Severely Food Insecure. The majority of our sample fell into the Food Secure category (78%)
with the remaining 22% of the sample reporting some degree of Food Insecurity
Figure 1

Levels of Food Insecurity
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Figure 1. Level of Food Insecurity
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Note. This figure demonstrates the percentage of participants reporting the different levels of
food insecurity experienced by Brescia University College students. 78% of the sample fell into
the Food Secure category with the remaining 22% of the sample reporting some degree of Food
Insecurity

A linear regression analysis was conducted to assess possible contributions of
demographic variables including Age, Size of Economic Family, Program, Racial Background,
Aboriginal Status, Citizenship Status, Domestic or International Student, Living Location,
Family-Owned Dwelling, Income, Highest Level of Education of Self, Mother, and Father to the
occurrence of Food Insecurity. This analysis yielded a significant model, ' (47, 17) =2.86, p =
0.01, R2=.89. Of the demographic variables, the significant predictors of Food Insecurity were
Age (f =-0.45, p =.03) Fathers’ Highest Level of Education (f =-1.58, p =.04).

Perceived Stress levels were reported as M = 33.4, SD = 6.03. Perceived Stress levels

were compared with data obtained from different groups of participants collected during the
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2020-21 and 2022-23 school years, through a one-way ANOVA test. Figure 2 displays current
Perceived Stress levels (2023-24) compared to those 2020-21 and 2022-23.
Figure 2

Levels of Perceived Stress Across Years

Figure 2. Perceived Stress Across Different
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Note. Height of bars indicate mean of Perceived Stress. Error bars represent SEM. Perceived
Stress differed in Brescia University College students across multiple years. *p < .001;
significantly different from 2020-21. # p = .002 significantly different from 2022-23.

A one-way ANOVA with between-subjects factor of Year (3 levels: 2020-21, 2022-23, &
2023-24) was conducted to probe for differences in levels of Perceived Stress across years. The
ANOVA revealed that there were significant differences in Perceived Stress levels among the
years, F' (2, 234) = 45.40, p < .001, n? = 0.28. Tukey’s Post Hoc tests indicated that participants
reported significantly higher Perceived Stress levels in 2023-24 than in 2022-23 (p =.002) and
then in 2020-21 (p <.001). Participants also reported higher Perceived Stress levels in 2022-23

than in 2020-21 (p <.001).
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Levels of Stress in 5 different categories (Academic, Personal, Family, Financial &
Future) were also collected. The mean level of Stress experienced in each of the 5 categories is
shown in Figure 3.

Figure 3

Level of Stress Experienced in Different Categories of Stress

Figure 3. Levels of Stress for 5 Types of Stressors
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Note. Height of bars indicate means. Error bars represent SEM. Levels of Stress differed
significantly among the 5 types of stressors.. *p < .001 significantly different from Academic
Stress. # p < .001 significantly different from Personal Stress. @ p < .001 significantly different
from Family Stress.! p =.0006 significantly different from Financial Stress.

As shown in Figure 3, the highest levels of Stress were reported in the categories of
Academic and Future Stress. Levels of Stress experienced in each category were reported as
Academic M = 3.08, SD = .84; Personal M= 2.58, SD = 1.00; Family M= 2.05, SD = 1.08;

Financial M =2.29, SD = 1.17; Future M= 2.82, SD = 1.01. In order to determine if there were
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statistically significant differences among the levels of reported Stress in each category, a
repeated measures ANOVA with within subjects’ factors of Stress Category (5 levels: Academic,
Personal, Family, Financial, and Future) was conducted. The ANOVA revealed that there were

significant differences in Stress levels among the different types of stressors, F (4, 256) = 15.10,

<001, 7%= 11.

Tukey’s Post Hoc tests indicated that participants were significantly more stressed in
some stressors more than other. Tukey’s Post hoc comparisons revealed that Academic Stress
was significantly higher that Personal Stress, Family Stress, and Financial Stress (p’s < .001).
Personal Stress was found be significantly higher than Family Stress (p <.001) and Future Stress
was significantly higher than Family (p < .001) and Financial Stress (p = .006).

Subjective Mental Health was reported as M = 1.17, SD = .84. Figure 4 displays the
percentage of the sample falling into each of the 5 categories of Subjective Mental Health
including Poor, Fair, Good, Very Good, and Excellent. 23.1% of the sample reported having
“Poor” Subjective Mental Health, 41.5% of the sample reported having “Fair” Subjective Mental
Health, 30.8% reported “Good” Subjective Mental Health, 4.6% reported “very good” Subjective
Mental Health, and 0% reported “Excellent” Subjective Mental Health. This is shown in Figure

4,
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Figure 4

Subjective Mental Health

Figure 4. Level of Subjective Mental Health
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Note. This figure demonstrates the percentage of participants reporting the different levels of
Subjective Mental Health experienced by Brescia University College students. 23% of
participants reported having poor Subjective Mental Health, while 77% of participants reported
having some degree of “positive” Subjective Mental Health.
Relationship Among Food Insecurity and Sleep Quality Risk

The relationship between participants’ level of Food Insecurity and their Sleep Quality

Risk was evaluated using Kendal’s Tau correlational analyses.
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However, contrary to our hypothesis, there was no significant correlation found between

food insecurity and Sleep Quality Risk » (65) =. 02, p = .86.

Further correlational analysis was conducted to probe for relationships among Food

Insecurity and the seven individual components of the Sleep Quality Risk index. This analysis

yielded a significant, positive correlation between Food Insecurity and Subjective Sleep Quality.

As Food Insecurity increases, so does poorer Subjective Sleep Quality (See Table 2).

Table 2

Relationships among Food Insecurity and Individual Components of Sleep Quality Risk Index

Subjective | Sleep Sleep Sleep Sleep Use of Daytime
Sleep Latency | Duration | Efficiency | Disturbance Sleep Dysfunction
Quality Medication
Food r=.24 r=.07 | r=-05| r=-13 r=.06 r=-.16 r=.10
Insecurity |  p=.04 p=351 | p=.66 p=_.15 p=. 61 p=.16 p=.34

Note. Correlations among Food Insecurity and the seven individual components of Sleep Quality

Risk. Table demonstrates a lack of significant correlations.

Relationships among Food Insecurity, Sleep Quality Risk, Perceived Stress

To probe for possible relationships among Food Insecurity, Sleep Quality Risk, and

Perceived Stress, a Kendall’s tau-b correlational analysis was conducted. This analysis revealed a

significant, positive relationship between Food Insecurity and Perceived Stress, » (65) = .23, p =

.03. As Food Insecurity increased, so did Perceived Stress. A trend toward a significant, positive

relationship was found between Perceived Stress and Sleep Quality Risk was found, r (65) = .18,

p = .05. However, the correlational analyses revealed no significant relationship between Sleep

Quality Risk and Food Insecurity.
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Given these significant correlations, a linear regression analysis was performed to see if

Food Insecurity was predictive of Perceived Stress. A significant portion of the variance in

Perceived Stress scores, 7%, was accounted for by Food Insecurity score, R?= 07, F(1,63)=
4.47, p = .04. Therefore, a participant’s Food Insecurity score was a significant predictor of their
Perceived Stress score. A linear regression analysis was also performed to see if Sleep Quality

Risk was predictive of Perceived Stress. A portion of the variance in Perceived Stress scores,

7%, was accounted for by their Sleep Quality Risk score, R2 =.07, F (1,63)=4.78, p = .04.
Therefore, a participant’s Sleep Quality Risk score was a significant predictor of their Perceived
Stress score.
Relationship Among Food Insecurity, Sleep Quality Risk, Perceived Stress, and Subjective
Mental Health

A Kendall’s Tau correlational analysis was conducted to explore possible relationships
among Subjective Mental Health, Perceived Stress, and Food Insecurity. A significant negative
relationship was revealed between Perceived Stress and Subjective Mental Health, » (63) = -.52,
p<.001. . A significant negative relationship was also revealed between Sleep Quality Risk and
Subjective Mental Health, » (63) = -.29, p=.004. As Sleep Quality becomes worse, so does
Subjective Mental Health. No significant relationship was found between Food Insecurity and
Subjective Mental Health, » (63) = -. 20, p = .09.

As discussed earlier, Food Insecurity and Sleep Quality Risk significantly predict 18% of
the variance in Perceived Stress.

Given the significant correlations, a linear regression analysis was also performed to

examine whether Sleep Quality Risk, or Perceived Stress significantly predicted Subjective
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Mental Health. This regression analysis yielded a statistically significant model R2= 43, F (2,

62) =23.30, p=<.001. The R 2 value  of 0.43 associated with this model indicates that
together Sleep Quality Risk, and Perceived Stress accounted for 43% of the variance in
Subjective Mental Health. Perceived Stress was found to significantly predict Subjective Mental
Health (B =-.57, p <.001). Sleep Quality Risk trended toward significantly predicting Subjective
Mental Health (B = -.20, p = .04).
Relationships of Reported Levels of Stress Among Stressors and Perceived Stress

A Kendall’s Tau correlational analysis was conducted to explore the relationships
between levels of stress in different categories and Perceived Stress. As shown in Figure 3, A
significant, positive relationship was found between levels of Stress in all five categories and
Perceived Stress. These significant correlations were found to be. Academic Stress » (63) = .36, p
<.001. Personal Stress r (63) = .30, p = .002. Family Stress » (63) = .26, p =.0047 Financial stress
r(63) = .22, p =.02. And finally Future Stress » (63) = .23, p = .02. As level of Stress in each
category increased, so did Perceived Stress.

Given these significant correlations, a linear regression analysis was performed to explore

whether Academic, Personal, Family, Financial or Future Stress significantly predict Perceived
Stress. The results of the analysis revealed a statistically significant model, R2 = 31, F(5,59) =

5.30, p =<.001. The R 2 Value of 0.31 associated with this model indicates that together stress
experienced in the 5 categories accounted for 31% of variance in Perceived Stress. It was found
that Academic Stress significantly predicted Perceived Stress (B = .35, p = 007). No other
categories of stress significantly predicted Perceived Stress

Relationships Among Levels of Stress in Different Categories, Sleep Quality Risk and

Subjective Mental Health
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A correlational analyses using Kendall’s tau-b was conducted to examine the
relationships among Stress levels in different categories, Sleep Quality Risk and Subjective
Mental Health. The results of this analysis are displayed in Table 3. Sleep Quality Risk was
significantly, positively associated with levels of Stress in the Academic, Personal and Family
Stress categories. As Stress in these categories increases, Sleep Quality Risk decreases.
Subjective Mental Health was significantly, negatively associated with levels of Stress in the
Academic, Personal, and Family, Stress categories. Future Stress trended toward a significant,
negative association with Subjective Mental Health. As Stress in these categories increases,
Subjective Mental Health decreases.

Table 3

Relationships among Stress Levels to 5 Types of Stressors, Sleep Quality Risk and Subjective

Mental Health
Sleep Quality Risk Subjective Mental
Health
Academic Stress r=.29%%* r=-26*
p=.004 p=.02
Personal Stress r=28%%* r=-36%*%*
p=.004 p<.001
Family Stress r=21% r=-30%**
p=.03 p=.005
Financial Stress r=.07 r=-.16
p=45 p=.13
Future Stress r=.08 r=-.21




Food Insecurity, Stress, & Sleep 23

p=.43 p=.06

Note. This table demonstrates the relationships between Stressors, Sleep Quality Risk, and
Subjective Mental Health among female undergraduate students. Financial Stress is not
significantly correlated with Sleep Quality Risk nor Subjective Mental Health.
T p < .05 **p < .01, ***p< 001

Given these significant correlations, a linear regression analysis was performed to explore

whether Academic, Personal, or Family Stress significantly predict Sleep Quality Risk. The
results of the analysis revealed a statistically significant model, R?= 20, F(3,61)=5.19,p=

.003. The R 2 value of 0.20 associated with this model indicates that together Academic,
Personal, and Family Stress accounted for 20% of variance in Sleep Quality Risk. It was found
that Academic Stress significantly predicted Sleep Quality Risk (f = .29, p =.02). Personal
Stress also significantly predicted Sleep Quality Risk (8 = .26, p =.04).

A separate linear regression analysis was also performed to explore whether Academic,

Personal, Family, or Future Stress significantly predict Subjective Mental Health. The results of

the analysis revealed a statistically significant model, R?= .26, F (4, 60)=5.31, p<.001. The R

2 yalue of 0.28 associated with this model indicates that together Academic, Personal, Family

and Future Stress accounted for 28% of variance in Subjective Mental Health. It was found that
Personal Stress significantly predicted Subjective Mental Health (f = -.30, p = .02). No other

significant predictors were found.
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Discussion

Summary of Results

The first aim of this study was to characterize the experience of food insecurity as well as
explore the relationships among Food Insecurity, Stress and Subjective Mental Health in female
Brescia University students. In terms of Food Insecurity, the majority of our sample fell into the
Food Secure category (78%) with the remaining 22% of the sample reporting some degree of
Food Insecurity. Further, Age and Father’s Education Levels were identified as significant
predictors. This highlighted Parental socioeconomic status and student’s Age on Food Security.
It was then found that Perceived Stress varied across academic years, with students in the 2023-
24 reporting the highest levels of Perceived Stress. Explorations of Stressors revealed that
Academic and Future stressors had higher levels of Stress compared to Personal, Family, and
Financial Stress. This demonstrated the significance of Academic-related pressures on students’
overall levels of Perceived Stress. Measures of Subjective Mental Health reviled that a
significant portion of the participants have Poor Mental Health. Examining the connections
between Food Insecurity, Perceived Stress, Sleep Quality Risk, and Subjective Mental Health
has several significant findings. While no significant correlation was found between Food
Insecurity and Sleep Quality Risk, we found a positive correlational relationship between Food
Insecurity and Perceived Stress. Seep Quality Risk was significantly correlated with Subjective
Sleep Quality, which is one component of 7 from the Sleep Quality Risk Index.

Food Insecurity

As previously explained, Food insecurity is an insufficient and inconsistent access to
appropriate amounts of food that prevents leading a healthy and active lifestyle (Hines et al.,

2021; Ryan et al., 2022). Post-secondary Canadian students are especially susceptible to
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experiencing food insecurity (Maynard et al., 2018). In a Canadian based study, Maynard and
colleagues found that of their sample (n=14; range 19 — 25 years old) 7% of participants reported
marginal food insecurity, 42% experienced moderate food insecurity and 25% of participants
experienced severe food insecurity. Data by Maynard et al. (2018) show higher levels of food
insecurity in post-secondary students than shown in our data and in other data. Our sample
(n=65; range 18 — 24 years old) showed 15% of participants reported experiencing marginal food
insecurity, 1% of participants reported moderate food insecurity, 6% of participants were
severely food insecure, while the rest of the sample (78%) was food secure. Similarly, Tarasuk et
al. (2018) reported the prevalence of household food insecurity in a very large study sample (n
=80932; range 18 — 64 years old) was 12.1%, with 3.7% marginally food insecure, 5.2%
moderately food insecure, and 3.1% severely food insecure. Tarasuk et al. (2023) reported the
prevalence of household food insecurity in adolescents (n =8416, range 12 — 17 years old) was
21%. The difference among studies suggests that Food Insecurity varies among different age
groups in Canada and requires further study to fully understand the experience of Food
Insecurity in Canada’s post-secondary and young adult populations.

Predictor of Food Insecurity — Fathers’ Education & Age

In prior research, financial difficulties were the most common predictive factor of Food
Insecurity, as finances and income can limit access to food (Burley & Awed, 2015).
We were not able to find this relationship demonstrated within our sample. In our sample,
Fathers’ Highest Level of Education and Age significantly negatively predicted food insecurity.
As Fathers’ Highest Level of Education and Age increased, reports of food insecurity decreased.
We speculate that education level of students’ father likely reflect financial stability of the family

since educational attainment predicts financial stability and long-term earnings (e.g. Tamborini
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et al., 2015). This current study also found Age as a significant negative predictor of Food
Insecurity. This indicates that as Age increases, Food Insecurity decreases. The existing literature
on the relationship between food insecurity and age is mixed and inconsistent (Eicher-Miller &
Zhao, 2018). It has been suggested, through limited research, that the relationship between Food
Insecurity and Age is complex and not well understood; and depends on multiple factors such as
Health and socio-economic factors (Eicher-Miller & Zhao, 2018). The absence of other
significant predictors of Food Insecurity in the current study may be due to our small sample size
(n=65).

Food Insecurity and Sleep Quality Risk

The current study did fully support the hypothesis that Food insecurity would be
significantly related to poor sleep. No significant relationship was food between reported levels
of Food Insecurity and overall risk for poor Sleep Quality. However, this study did find a
significant relationship between reported levels of Food Insecurity and Subjective Sleep Quality,
whereas Food Insecurity increases, Subjective Sleep Quality decreased. These data contrast.

Prior research has also found a relationship between reported Food Insecurity poor sleep
quality where undergraduate students reporting Food Insecurity a have poorer sleep Quality
(Ding et al., 2015; Smith, 2022). Other research has also demonstrated similar findings. One
Study found that Participants with higher rates of Food Insecurity report sleeping less, have a
poorer sleep efficiency, and poorer Subjective Sleep Quality overall (Troxel et al., 2020). Other
research has found the same relationship where Food Insecurity was a significant predictor of
Sleep Quality Risk; categorizing it as a public health problem that is often overlooked (Wang,
2021).

Perceived Stress
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On average, female Brescia University College students were significantly more stress in
2023-24 than in previous years. One may speculate that this increase in reported Perceived Stress
could be attributed to Brescia’s closure as an institution. However, in the current study,
participants were asked to rate the level of stress experienced in each of 5 categories of Stress
(Academic Stress, Personal Stress, Family Stress, Financial Stress, and Future Stress); Academic
Stress was the most significant predictor of Perceived Stress among Brescia students, followed
by Personal Stress and Future Stress. Academic Stress being the most Predictive of Perceived
Stress is consistent with other findings, where one study reported that students in general have
higher levels of stress when compared to the general population (Ebrahim, 2016). Similarly,
Academic pressures were found to be a significant predictor to increased rates of Perceived
Stress among nursing students (Luo & Wang, 2009).

Increased levels of stress in female Brescia students may also result from other factors
including the long-term consequences of the COVID-19 pandemic. For example, one study
found that students developed Stress almost 1 year after the pandemic has begun (Marcén-
Roman et al., 2021). Further, being female as well as being a student in their last year student,
were found to be significant predictors of Perceived Stress (Marcén-Roman et al., 2021).
Another research article concluded that COVID-19 exacerbated concerns of mental health
disorders and intensified levels of Perceived Stress in the post- COVID era (Dave et al., 2024).
Importantly, the long-term effects of the COVID-19 Pandemic are still not fully understood and
there needs to be furthered research conducted to address this gap.

Food Insecurity was also found to be a significant predictor of Perceived Stress, such that
when Food Insecurity levels increase, so will levels of Perceived Stresses. This finding is

consistent with our hypothesis and is consistent with other findings in the literature, where higher
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levels of Food Insecurity and Perceived Stress were found in Syrian refugees in Canada
(Zangiabadi et al., 2024). Moreover, students who are Food Insecure are far more Stressed and
paid less attention in class, contributing more to Perceived Academic Stress (Smith, 2022).

We were able to conclude that food insecurity significantly predicted Perceived Stress.
This means that as Food insecurity levels Increase, so will their scores of Perceived Stress.
Researchers observed that university students with concurrent Food Insecurity are two times
more at risk of being under stress (Broening et al., 2018).

Research suggests that the relationship between Food Insecurity and Perceived Stress is
bidirectional (Bruening et al., 2018). Undergraduate students, such as those of Brescia’s who
experience Food Insecurity are two times more at risk of being under Stress (Bruening et al.,
2018). At the same time, undergraduate students report higher levels of Food Insecurity towards
the ends of the Academic Semester; a time that Perceived Stress is increased (Bruening et al.,
2018). Some research suggests that Food Insecurity is highly associated with Mental Illness, and
elevated levels of Stress exacerbate the risk of developing Mental Health disorders.

Individuals who report experiencing Food Insecurity face a heightened susceptibility to
Mental Health Disorders (Martin et al., 2016). This elevated vulnerability is particularly
amplified in environments characterized by elevated stress levels (Martin et al., 2016). This
suggests that not only does Food Insecurity play a role in increasing the risk of Mental Health
issues in young adults, but Mental Health problems like depression could also push a young adult
into experiencing Food Insecurity (Nagata et al., 2019).

Additionally, Sleep Quality Risk was also found to be a trending towards being a
significant predictor of Perceived Stress but was not statistically significant. Thus, the current

findings do not align with prior research where researchers demonstrated that poorer sleep
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quality was a significant predictor of Perceived Stress in medical students (Almojali et al., 2017).
The lack of this significant finding in the current study again highlights the need for a larger
sample to capture the relationship between Perceived Stress and Sleep Quality Risk that has been
demonstrated in prior research.

Subjective Mental Health

In this current study, Food Insecurity was not significantly related to Subjective Mental
Health. These findings are not consistent with the existing literature on the topic of Food
Insecurity and Subjective Mental Health. There is an abundance of literature demonstrating how
Food Insecurity is a significant predictor of Subjective Mental Health; those with levels of Food
Insecurity are at a greater risk of having long term Mental Health issues (Tarasuk et al., 2022).
One study asked participants to self-report their levels of Mental Health and found that there was
a higher risk of reporting Mental Health Outcomes as Food Insecurity levels increased
(Jessiman-Perreault, 2017). Prior research also has well established that Food Insecurity is
associated with increased levels of anxiety, depression, and stress (Bruening et al., 2017; Chilton
& Booth, 2007).

Our study failed to identify the lack of a significant relationship between Food Insecurity
and Subjective Mental Health likely again reflects a sample size that was too small or may be
due to the fact that this study’s tool to measure Subjective Mental Health was a singular
question. This single question may not have been the most comprehensive tool to capture
participant’s actual levels of Subjective Mental Health.

Sleep Quality Risk trended toward significantly predicting Subjective Mental Health but
was not significant. The findings of this study are not consistent with previous research as

research has shown a relationship between various Mental Health outcomes and Sleep Quality
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Risk. One study found a significant correlation between Sleep Quality, Anxiety, and Depression;
where Anxiety and Depression increase as Sleep Quality decreases (Ahammed et al., 2021).
Other research studies have found similar relationships, Nursing students demonstrate a negative
correlation between Depression and Sleep Quality (Augner, 2011; Mayers et al., 2009). This
current study has failed to show this significance, but it was trending towards significance. This
is indication that our sample size (n=65) was not large enough to capture this variance.

This study found that Perceived Stress significantly predicted Subjective Mental Health, as
perceived stress increased, an individual’s rating of their mental health decreased. This aligns
with prior research in the field, undergraduate students who are under any level of Perceived
Stress have an increased risk of having Mental Health problems (Holland, 2016). This pattern is
also shown in Canadian undergraduate students as Stress has been shown to negatively affect
their Mental Health (Ontario University & College Health Association [OUCHA], 2009).
Undergraduate students who experience Perceived Stress are at risk of burnout, fatigue lead
burnout, and mood disturbances; all of which can be grouped into the Mental Health umbrella
(Salanova et al., 2009). Research has demonstrated that the relationship between Mental Health
and Perceived Stress is bidirectional; as in having Mental Health Problems generates Stress and
vice versa (Lavoie & Douglas, 2012).

In this current study, Subjective Mental Health was significantly, negatively associated
with levels of Personal Stress. One study looked at Medical Students' experience of Personal
Stress and Academic Stress and how they could be a predictor of Depression (O’Reilly et al.,
2014). Researchers found Academic Stress and Personal Stress both significantly predicted
Depression; with Academic Stress being far more significant (O’Reilly et al., 2014). In this

study, only Personal Stress was a significant predictor of Subjective Mental Health.
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The Difference Between Subjective Mental Health and Perceived Stress

Interestingly, this study highlighted an apparent distinction between Subjective Mental
Health and Perceived Stress as they seem to be different constructs. In the current study, while
these constructs are significantly related, such that as perceived stress increases, ratings of
subjective mental health go down, these two constructs are clearly predicted by different factors.
Perceived stress is significantly predicted by higher levels of food insecurity, poorer sleep quality
and higher academic stress. Subjective mental health, however, is only significantly predicted by
levels of personal stress.

Implications

This study has important implications. First, it is important to note that Brescia
University College is closing at the end of the 2023/24 academic year; this data would have been
useful if Brescia was not shutting down forever as it would have provided them with a better
understanding on what Food insecurity actually looks like on their campus. However, these
results are still relevant as they are a good indication of Food Insecurity in female undergraduate
students. Another implication of this study is the need to develop intervention to tackle students’
Stress levels; especially the three most reported stressors (i.e. Academic, Personal, and Family
Stress) that is because Perceived Stress is a predictor of Food Insecurity. An Additional
implication is to develop interventions and programs that tackle student’s Mental Health as
Perceived Stress predicts Subjective Mental Health in female undergraduate students.
Limitations

While this study provides a valuable insight into the relationships between Food
Insecurity, Perceived Stress, Sleep Quality Index, and Subjective Mental Health, there are

limitations. First, the study was conducted in a Women’s only University, and limits the
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generalizability of the findings to other student populations or demographic groups.
Additionally, we had a small sample size and likely limited our statical power identify weaker
effects. An addition limitation is specific to the Subjective Mental Health Measure which was
made of a singular question “In general, how would you describe your mental health”. This
singular question is not a very comprehensive tool for depicting the Subjective Mental Health of
our Participants. Additional research employing a larger and more diverse sample size is needed
to explore all possible relationships among Food Insecurity, Perceived Stress, Sleep Quality
Index, and Subjective Mental Health. Subjective Mental Health should be looked at through
more comprehensive tools such as the Psychological Well-Being Scale.

Conclusions of Discussion

In conclusion, this study demonstrated significant associations between Food Insecurity,
Perceived Stress, Sleep Quality, and Subjective Mental Health among female undergraduate
students. As we hypothesized Food Insecurity was found to be a significant predictor of
Perceived Stress. This means that as Food Insecurity levels increase, so will levels of Perceived
Stress. However, contrary to what we hypothesized there was limited significant relationships
between Food Insecurity and poor Sleep Quality. Importantly, we also identified that female
undergraduate students are reporting higher perceived stress levels than during the 2020-21 and
2022-23 academic years. The areas of highest stress for female undergraduate students were
Academic Stress, Personal Stress, and Future stress. Higher Academic Stress significantly
predicted higher Perceived Stress while higher Personal Stress significantly predicted lower
Subjective Mental Health. This study provides preliminary characterization of food insecurity at
an all-women’s university and provides areas important to target to reduce Perceived Stress and

improve Subjective Mental Health in female undergraduate students.



Food Insecurity, Stress, & Sleep 33

References

Ahammed, B., Jahan, N., Seddeque, A., Hossain, M. T., Khan, B., Mamun, M. A., & Islam, M. N.
(2021). Exploring the association between mental health and subjective sleep quality during the

covid-19 pandemic among bangladeshi university students. Heliyon, 7(5).

Almojali, A. L., Almalki, S. A., Alothman, A. S., Masuadi, E. M., & Alageel, M. K. (2017). The
prevalence and association of stress with sleep quality among medical students. Journal of

Epidemiology and Global Health, 7(3), 169—174. https://doi.org/10.1016/].jegh.2017.04.005

Augner, C. (2011). Associations of subjective sleep quality with depression score, anxiety, physical
symptoms and sleep onset latency in young students. Central European journal of public

health, 19(2), 115-117.

Bangasser, D. A., Eck, S. R., Telenson, A. M., & Salvatore, M. (2018). Sex differences in stress
regulation of arousal and cognition. Physiology & Behavior, 187, 42-50.
https://doi.org/10.1016/j.physbeh.2017.09.025

Bekele, T., Globerman, J., Watson, J., Jose-Boebridge, M., Kennedy, R., Hambly, K., Anema, A., Hogg,
R. S., & Rourke, S. B. (2018). Prevalence and predictors of food insecurity among people living
with HIV affiliated with AIDS service organizations in Ontario, Canada. AIDS Care, 30(5), 663—
671. https://doi.org/10.1080/09540121.2017.1394435

Bhawra, J., Kirkpatrick, S. 1., & Hammond, D. (2021). Food insecurity among Canadian youth and
young adults: insights from the Canada Food Study. Canadian Journal of Public Health, 112(4),
663—675. https://doi.org/10.17269/s41997-020-00469-1

Broening, M., van Worden, 1., Todd, M., & Laska, M. N. (2018). Hungry to learn: the prevalence and

effects of food insecurity on health behaviors and outcomes over time among a diverse sample of



Food Insecurity, Stress, & Sleep 34

university freshmen. The International Journal of Behavioral Nutrition and Physical Activity,

15(1), 9-9. https://doi.org/10.1186/s12966-018-0647-7

Bruening, M., Argo, K., Payne-Sturges, D., & Laska, M. N. (2017). The Struggle Is Real: A Systematic
Review of Food Insecurity on Postsecondary Education Campuses. Journal of the Academy of
Nutrition and Dietetics, 117(11), 1767-1791. https://doi.org/10.1016/j.jand.2017.05.022

Bruening, M., van Woerden, 1., Todd, M., & Laska, M. N. (2018). Hungry to learn: the prevalence and
effects of food insecurity on health behaviors and outcomes over time among a diverse sample of

university freshmen. The International Journal of Behavioral Nutrition and Physical Activity,

15(1), 9-9. https://doi.org/10.1186/s12966-018-0647-7

Burley, G., & Awed, A. (2015). The impact of student debt. Ottawa, ON: Canadian Federation of

Students. Retrieved from http://cfs-fcee.ca.proxy1.lib.uwo.ca/resources/policy-papers-and-

submissions/

Buysse, Reynolds, C. F., Monk, T. H., Berman, S. R., & Kupfer, D. J. (1989). The Pittsburgh sleep
quality index: A new instrument for psychiatric practice and research. Psychiatry Research,

28(2), 193-213. https://doi.org/10.1016/0165-1781(89)90047-4

Carter, K. N., Lanumata, T., Kruse, K., & Gorton, D. (2010). What are the determinants of food
insecurity in New Zealand and does this differ for males and females? Australian and New
Zealand Journal of Public Health, 34(6), 602—608. https://doi.org/10.1111/j.1753-

6405.2010.00615.x

Chilton, M., & Booth, S. (2007). Hunger of the body and hunger of the mind: african american women’s
perceptions of food insecurity, health, and violence. Journal of Nutrition Education and

Behavior, 39(3), 116-125. https://doi.org/10.1016/j.jneb.2006.11.005



Food Insecurity, Stress, & Sleep 35

Cohen, Kamarck, T., & Mermelstein, R. (1983). A global measure of perceived stress. Journal of Health

and Social Behavior, 24(4), 385-396. https://doi.org/10.2307/2136404

Dave, S., Jaffe, M., & O'Shea, D. (2024). Navigating college campuses: The impact of stress on mental
health and substance uses in the post COVID-19 era. Current Problems in Pediatric and

Adolescent Health Care, 101585.

De Souza, L., Benedito-Silva, A. A., Pires, M. L. N., Poyares, D., Tufik, S., & Calil, H. M. (2003).
Further validation of actigraphy for sleep studies. Sleep, 26(1), 81-85.

Ding, M., Keiley, M. K., Garza, K. B., Duffy, P. A., & Zizza, C. A. (2015). Food insecurity is associated
with poor sleep outcomes among us adults1-3. The Journal of Nutrition, 145(3), 615-621.
https://doi.org/10.3945/jn.114.199919

Ding, M., Keiley, M. K., Garza, K. B., Duffy, P. A., & Zizza, C. A. (2015). Food insecurity is associated
with poor sleep outcomes among us adults1-3. The Journal of Nutrition, 145(3), 615-621.

https://doi.org/10.3945/in.114.199919

Durand-Bush, N., McNeill, K., Harding, M., & Dobransky, J. (2015). Investigating stress, psychological
well-being, mental health functioning, and self-regulation capacity among university
undergraduate students: is this population optimally functioning? Canadian Journal of

Counselling and Psychotherapy, 49(3), 253+. https://link-gale-

com.proxyl.lib.uwo.ca/apps/doc/A557426020/AONE?u=lond95336&sid=bookmark-

AONE&xid=7f8f9894

Ebrahim, M. (2016). Perceived academic stress and its association with students’

characteristics. Journal of Applied Medical Sciences, 5(4), 1-15.



Food Insecurity, Stress, & Sleep 36

Eicher-Miller, H. A., & Zhao, Y. (2018). Evidence for the age-specific relationship of food insecurity
and key dietary outcomes among US children and adolescents. Nutrition Research

Reviews, 31(1), 98-113. doi:10.1017/S0954422417000245

El Zein, Mathews, A. E., House, L., & Shelnutt, K. P. (2018). Why are hungry college students not
seeking help? Predictors of and barriers to using an on-campus food pantry. Nutrients, 10(9),
1163—. https://doi.org/10.3390/nul10091163

El Zein, A., Shelnutt, K. P., Colby, S., Vilaro, M. J., Zhou, W., Greene, G., Olfert, M. D., Riggsbee, K.,
Morrell, J. S., & Mathews, A. E. (2019). Prevalence and correlates of food insecurity among
U.S. college students: a multi-institutional study. BMC Public Health, 19(1), 660—660.
https://doi.org/10.1186/s12889-019-6943-6

Gaultney. (2010). The prevalence of sleep disorders in college students: impact on academic
performance. Journal Of American College Health, 59(2), 91-97.
https://doi.org/10.1080/07448481.2010.483708

Graves, 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), €0255634—e0255634.

https://doi.org/10.1371/journal.pone.0255634

Hampton, T. (2007). Food insecurity harms health, well-being of millions in the united states. JAMA:
The Journal of the American Medical Association, 298(16), 1851-1853.

https://doi.org/10.1001/jama.298.16.1851

Health Canada. 2007. Canadian Community Health Survey, Cycle 2.2, Nutrition (2004)—Income-
related Household Food Security in Canada. Ottawa, ON: Office of Nutrition Policy and

Promotion, Health Products and Food Branch, Health Canada. No. 4696.



Food Insecurity, Stress, & Sleep 37

Hines,C., Markowitz, A. J., & Johnson, A. D. (2021). Food insecurity: what are its effects, why, and
what can policy do about it? Policy Insights From The Behavioral And Brain Sciences, 8(2),

127-135. https://doi.org/10.1177/23727322211032250

Holland, D. (2016). College Student Stress And Mental Health: Examination of stigmatic views on

mental health counseling. Michigan Sociological Review, 30, 16—43.

Jessiman-Perreault, G., & Mclntyre, L. (2017). The household food insecurity gradient and potential
reductions in adverse population mental health outcomes in Canadian adults. SSM - Population
Health, 3(C), 464—472. https://doi.org/10.1016/j.ssmph.2017.05.013

Jessiman-Perreault, G., & Mclntyre, L. (2017). The household food insecurity gradient and potential
reductions in adverse population mental health outcomes in Canadian adults. SSM - Population

Health, 3(C), 464—472. https://doi.org/10.1016/j.ssmph.2017.05.013

Jung, N. M., de Bairros, F. S., Pattussi, M. P., Pauli, S., & Neutzling, M. B. (2017). Gender differences
in the prevalence of household food insecurity: a systematic review and meta-analysis. Public

Health Nutrition, 20(5), 902-916. https://doi.org/10.1017/S1368980016002925

Lavoie, J. A. A., & Douglas, K. S. (2012). The perceived stress scale: evaluating configural, metric and
scalar invariance across mental health status and gender. Journal of Psychopathology and

Behavioral Assessment, 34(1), 48-57. https://doi.org/10.1007/s10862-011-9266-1

Leung, C. W., Insolera, N., Cohen, A. J., & Wolfson, J. A. (2021). The long-term effect of food
insecurity during college on future food insecurity. American Journal of Preventive Medicine,

61(6), 923-926. https://doi.org/10.1016/j.amepre.2021.05.038



Food Insecurity, Stress, & Sleep 38

Li T, Fafard St-Germain AA, Tarasuk V. (2023) Household food insecurity in Canada, 2022. Toronto:
Research to identify policy options to reduce food insecurity (PROOF). Retrieved

from https://proof.utoronto.ca/

Liu, Y., & Eicher-Miller, H. A. (2021). Food insecurity and cardiovascular disease risk. Current

Atherosclerosis Reports, 23(6), 24-24. https://doi.org/10.1007/s11883-021-00923-6

Luo, Y., & Wang, H. (2009). Correlation research on psychological health impact on nursing students
against stress, coping way and social support. Nurse Education Today, 29(1), 5-8.

https://doi.org/10.1016/1.nedt.2008.05.019

Marcén-Roman, Y., Gash-Gallen, A., Vela Martin de la Moat, 1. I., Alatau, E., Gomez-Soria, 1., &
Rodriguez-Roca, B. (2021). Stress perceived by university health sciences students, 1 year after
COVID-19 pandemic. International journal of environmental research and public

health, 18(10), 5233.

Martin, M. S., Maddocks, E., Chen, Y., Gilman, S. E., & Colman, 1. (2016). Food insecurity and mental
illness: disproportionate impacts in the context of perceived stress and social isolation. Public

health, 132, 86-91.

Mayers, A. G., Grabau, E. A., Campbell, C., & Baldwin, D. S. (2009). Subjective sleep, depression and
anxiety: inter-relationships in a non-clinical sample. Human Psychopharmacology: Clinical and

Experimental, 24(6), 495-501.

Maynard, M., Meyer, S. B., Perlman, C. M., & Kirkpatrick, S. I. (2018). Experiences of food insecurity
among undergraduate students: "you can't starve yourself through school". Canadian Journal of

Higher Education, 48(2), 130+. https://link-gale-




Food Insecurity, Stress, & Sleep 39

com.proxyl.lib.uwo.ca/apps/doc/A556230270/AONE?u=lond95336&sid=bookmark-

AONE&x1d=e48ef100

McRell,A., Fram, M. S., & Frongillo, E. A. (2022). Adolescent-reported household food insecurity and
adolescents’ poor mental and physical health and food insufficiency in kenya. current
developments in nutrition, 6(8), nzacl17-nzacl17.

Nagata, J. M., Palar, K., Gooding, H. C., Garber, A. K., Whittle, H. J., Bibbins-Domingo, K., & Weiser,
S. D. (2019). Food insecurity is associated with poorer mental health and sleep outcomes in
young adults. Journal of Adolescent Health, 65(6), 805—811.

https://doi.org/10.1016/j.jadohealth.2019.08.010

O’Reilly, E., McNeill, K. G., Mavor, K. 1., & Anderson, K. (2014). Looking beyond personal stressors:
an examination of how academic stressors contribute to depression in Australian graduate

medical students. Teaching and learning in medicine, 26(1), 56-63.

Oh, H., Smith, L., Jacob, L., Du, J., Shin, J. ., Zhou, S., & Koyanagi, A. (2022). Food insecurity and
mental health among young adult college students in the United States. Journal of Affective

Disorders, 303, 359-363. https://doi.org/10.1016/j.jad.2022.02.009

Ontario University & College Health Association. (2009). Towards a comprehensive mental health
strategy: the crucial role of colleges and universities as partners. Retrieved from

http://www.oucha. ca/pdf/mental health/2009 12 OUCHA _ Mental Health Report.pdf

Payne-Sturges, D. C., Tjaden, A., Caldeira, K. M., Vincent, K. B., & Arria, A. M. (2018). Student

hunger on campus: food insecurity among college students and implications for academic



Food Insecurity, Stress, & Sleep 40

institutions. American Journal of Health Promotion, 32(2), 349-354.
https://doi.org/10.1177/0890117117719620

Pirrie, M., Harrison, L., Angeles, R., Marzanek, F., Ziesmann, A., & Agarwal, G. (2020). Poverty and
food insecurity of older adults living in social housing in Ontario: a cross-sectional study. BMC
Public Health, 20(1), 1320—-1320. https://doi.org/10.1186/s12889-020-09437-3

Polsky, & Garriguet, D. (2022). Household food insecurity in Canada early in the COVID-19 pandemic.

Health Reports, 33(2), 15-26. https://doi.org/10.25318/82-003-x202200200002-eng

Polsky, J. Y., & Gilmour, H. (2020). Food insecurity and mental health during the COVID-19

pandemic. Health Reports, 31(12), 3—11. https://doi.org/10.25318/82-003-x202001200001-eng

Poole-Di Salvo, E. Silver, E. J., & Stein, R. E. K. (2016). Household food insecurity and mental health
problems among adolescents: what do parents report? academic pediatrics, 16(1), 90-96.

https://doi.org/10.1016/j.acap.2015.08.005

Ryan, R. A., Murphy, B., Deerling, A. L., Lal, S., Parekh, N., & Biunial, J. D. (2022). Food insecurity,
associated health behaviors, and academic performance among urban university undergraduate
students. Journal of Nutrition Education and Behavior, 54(3), 269-275.

https://doi.org/10.1016/1.j1neb.2021.08.008

Ryan, R. A., Murphy, B., Deierlein, A. L., Lal, S., Parekh, N., & Bihuniak, J. D. (2022). Food
insecurity, associated health behaviors, and academic performance among urban university
undergraduate students. Journal of Nutrition Education and Behavior, 54(3), 269-275.

https://doi.org/10.1016/j.jneb.2021.08.008



Food Insecurity, Stress, & Sleep 41

Salanova, M., Schaufeli, W., Martinez, 1., & Breso, E. (2009). How obstacles and facilitators predict
academic performance: The mediating role of study burnout and engagement. Anxiety, Stress, &

Coping, 23, 53-70.

Schwartz, S. J., Beyers W., Luyckx, K., Soenens B., Zamboanga, B. L., Forthun, L. F., ... Waterman, A.
S. (2011). Examining the light and dark sides of emerging adults' identity: A study of identity
status differences in positive and negative psychosocial functioning. Journal of Youth and

Adolescence, 40, 839-859. d0i:10.1007/s10964-010-9606-6

Smith, K. (2022). Food insecurity as a longitudinal predictor of diet, sleep, mental health and college
academics. [Master’s Thesis, Penn State University].
https://etda.libraries.psu.edu/catalog/21438kxs782

Sriram, U., & Tarasuk, V. (2016). Economic predictors of household food insecurity in canadian
metropolitan areas. Journal of Hunger & Environmental Nutrition, 11(1), 1-13.
https://doi.org/10.1080/19320248.2015.1045670

Statistics Canada. (2019). Classification of household food insecurity level.

https://www23.statcan.gc.ca/imdb/p3VD.pl?Function=getVD&TVD=490995& CVD=490995&C

LV=0&MLV=1&D=1#shr-pg0

Statistics Canada. (2022). Rising prices are affecting the ability to meet day-to-day expenses for most
Canadians. https://www150.statcan.gc.ca/nl/en/daily-quotidien/220609/dq220609a-
eng.pdf?st=KArpCGck

Statistics Canada. (2023). Food insecurity by selected demographic characteristics (Table. 13-10-0835-
01). https://doi.org/10.25318/1310083501-eng

Tamborini, Christopher R., ChangHwan Kim, and Arthur Sakamoto. 2015. “Education and



Food Insecurity, Stress, & Sleep 42

lifetime earnings in the united states.” Demography 52:1383—407. http://link.springer.

com/10.1007/513524-015-0407-0.

Tarasuk V, Li T, Fafard St-Germain AA. (2022) Household food insecurity in Canada, 2021. Toronto:
Research to identify policy options to reduce food insecurity (PROOF). Retrieved from

https://proof.utoronto.ca/

Tarasuk, V., Cheng, J., Gundersen, C., de Oliveira, C., & Kurdyak, P. (2018). The relation between food
insecurity and mental health care service utilization in Ontario. The Canadian Journal of

Psychiatry, 63(8), 557-569.

Troxel, W. M., Haas, A., Ghosh-Dastidar, B., Richardson, A. S., Hale, L., Buysse, D. J., Buman, M. P,
Kurka, J., & Dubowitz, T. (2020). Food insecurity is associated with objectively measured sleep
problems. Behavioral Sleep Medicine, 18(6), 719-729.

https://doi.org/10.1080/15402002.2019.1669605

Troxel, W. M., Haas, A., Ghosh-Dastidar, B., Richardson, A. S., Hale, L., Buysse, D. J., ... & Dubowitz,
T. (2020). Food insecurity is associated with objectively measured sleep problems. Behavioral
sleep medicine, 18(6), 719-729.

Walker, R. J., Garacci, E., Dawson, A. Z., Williams, J. S., Ozieh, M., & Egede, L. E. (2021). Trends in
food insecurity in the United States from 2011-2017: Disparities by age, sex, Race/ethnicity, and
income. Population Health Management, 24(4), 496-501.
https://doi.org/10.1089/pop.2020.0123

Wang, Q. (2021). Food insecurity and sleep disturbance among 223,561 adolescents: a multi-country

analysis of cross-sectional surveys. Frontiers in Public Health, 9, 693544.



Food Insecurity, Stress, & Sleep 43

Woerden, 1., Hruschka, D., & Bruening, M. (2019). Food insecurity negatively impacts academic

performance. Journal of Public Affairs, 19(3). https://doi.org/10.1002/pa.1864

Zangiabadi, S., Alghalyini, B., Zoubi, F., & Tamim, H. (2024). Effect of food insecurity on depression,
anxiety, and stress among resettled Syrian refugees in Ontario. PLOS Global Public Health, 4(3),

e0002571.



	Exploring Food Insecurity and Its Relationships to Perceived Stress and Sleep Quality in Female Undergraduate Students
	Recommended Citation

	Thesis_Western_Scholarships

