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Abstract: The aim of this study was to investigate the impact of the first year of medical school on the
relationship between nutritional knowledge and sleep. To achieve this, first-year medical students at
Wroclaw Medical University were invited to participate in the study during both the initial and final
months of their first academic year. The study included 570 students in the initial period and 705
in the latter. The research questionnaire comprised the KomPAN, assessing nutritional knowledge,
and the Pittsburgh Sleep Quality Index (PSQI), evaluating sleep quality. The majority of students
demonstrated at least sufficient nutritional knowledge, while approximately two-thirds of students
experienced poor sleep in both periods. Notably, sleep quality further deteriorated in the second
period (PSQI total score: 6.86 vs. 7.38, p = 0.0157). This change was influenced mainly by a decrease
in sleep duration and an increase in the use of sleep medications (both p < 0.0001). The significant
difference in overall sleep quality between different nutritional knowledge levels emerged only in the
second semester, where students with the highest nutritional knowledge slept the best, while those
with the lowest slept the worst (p = 0.0001). Crucially, in both periods, the use of sleep medications
was highest among individuals with insufficient nutritional knowledge. Throughout the academic
year, the usage increased for all except those with the highest nutritional knowledge, who exhibited
the best sleep (p < 0.0001). The escalating use of sleep medications among medical students warrants
greater attention, and leveraging the relationship between nutritional knowledge and sleep could
prove beneficial, as positive habits in one domain may positively influence the other.

Keywords: students; students’ knowledge; medical university education; diet; feeding behavior;
sleep quality; sleep duration; sleep aids; attitude to health; young adult

1. Introduction

The inaugural year of medical studies at a medical university represents a pivotal
juncture for students as they navigate the complexities of both academic and personal
adjustments [1]. This period is marked by a multifaceted array of challenges that extend
beyond the traditional boundaries of scholarly pursuits [2]. As students transition from
the familiarity of home to the independence of university life, a host of responsibilities
associated with solo living come to the fore [3]. The process of transition entails learners
autonomously crafting a new identity for themselves as students in higher education [4].
The newfound autonomy involves not only academic endeavors but also essential as-
pects of daily life, such as independent cooking [5], grocery shopping [6], and a potential
restructuring of financial arrangements [7].

Simultaneously, the academic demands of the first year of medical school are inherently
demanding, characterized by challenging coursework, an intensive study regimen, and
an academic calendar that may deviate from conventional schedules [8]. A study by
Shah et al. showed that the most common sources of stress among medical students
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were related to academic and psychosocial concerns. ‘High parental expectations’, the
‘frequency of examinations’, the ‘vastness of academic curriculum’, ‘sleeping difficulties’,
‘worrying about the future’, ‘loneliness’, ‘becoming a doctor’, and ‘performance in periodic
examinations’ emerged as the most frequently and severely encountered stressors [9].
Moreover, research indicates that first-year students report significantly lower levels of
social support [10]. These factors collectively influence the daily routines of students,
impacting both dietary habits and sleep patterns [11]. The need to strike a delicate balance
between academic commitments and personal well-being is further complicated by the
introduction of an adult social environment. This phase often signifies an increase in social
engagements, fostering new relationships, and adapting pre-existing connections with their
parents and families [12].

Within this period of transition, the role of maintaining healthy dietary habits and nu-
trition assumes heightened significance. Our study aimed to assess the extent of knowledge
regarding accurate nutritional principles and its potential impact on the dietary practices
and overall nutritional well-being of students [13]. The adoption of sound nutritional
practices is crucial, as it significantly contributes to the overall well-being [14] and academic
performance of students [15]. To illustrate, a well-balanced diet furnishes the consumer
with essential nutrients necessary for cognitive function and sustained concentration during
rigorous study sessions [16]. Furthermore, the cultivation of healthy eating habits supports
the physical and mental well-being essential for navigating the challenges inherent in the
demanding academic environment [17]. The positive impact of nutrition extends beyond
the academic realm, influencing aspects such as stress management, energy levels, and
overall resilience [18]. Given these considerations, fostering a commitment to a wholesome
diet emerges as a cornerstone in promoting the holistic health and success of students in
their inaugural year of medical studies.

In the context of students’ well-being during this transitional phase, the significance
of maintaining a healthy sleeping routine cannot be overstated. A robust sleep regimen is
a vital component of overall health, influencing the immune system and immunological
response [19]. Sleep loss, inadequate sleep duration, and other sleep disturbances have
been linked to heightened inflammation, impairing adaptive immunity [20]. The short-
term consequences of sleep disruption encompass somatic pain, emotional distress, mood
disorders, and memory deficits, while long-term repercussions may include hypertension,
cardiovascular disease, and weight-related disorders [21]. Notably, researchers have exten-
sively explored the sleep hygiene of medical students. Their findings reveal an increased
prevalence of sleep disturbances and a lower quality of sleep when compared to diverse
control groups [8,22]. The matter is of heightened concern, as sleep disorders have been
shown to exhibit a correlation with burnout among medical students [23]. Recognizing
the profound impact of sleep on various aspects of health, including cognitive function,
emotional well-being, and physical health, underscores the importance of fostering healthy
sleep habits as an integral component in supporting the comprehensive well-being and
success of students during their inaugural year of medical studies.

Within this evolving landscape, the amalgamation of academic rigor and the social
dimensions of early adulthood may contribute to heightened stress levels, exhaustion [10],
disruptions in sleep patterns [8], and modifications in dietary practices [5]. Rather than
delving into the extensively researched field of the relationship between stress levels and
sleep quality [24–28], we aimed to contribute insights into the less explored relationship
between nutritional knowledge and sleep quality, providing a nuanced perspective on the
well-being of these students.

The interplay between health-related habits is a subject of considerable interest in
the field of public health and medical research. Numerous studies have suggested a
reciprocal relationship among various health-related behaviors, where the adoption of
one positive habit may catalyze the improvement of others [29–32]. Investigating these
relationships is crucial for developing comprehensive strategies to enhance overall well-
being. One such aspect under scrutiny is the relationship between dietary habits and
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sleep quality [33]. Recognizing that health-related behaviors often intersect, our study
focuses on the examination of nutritional knowledge as a potential influencer on various
health habits, particularly its impact on the quality of sleep among medical students. This
exploration is rooted in the hypothesis that a well-informed nutritional approach may
extend its positive influence beyond dietary choices, potentially affecting sleep patterns
and overall sleep quality. By delving into these connections, we aim to contribute to a
nuanced understanding of the intricate dynamics among health-related behaviors, paving
the way for more targeted and holistic health interventions.

The objective of the present study is to investigate the quality levels of various sleep
domains relative to the level of nutritional knowledge, and how these relationships evolved
among students enrolled at Wroclaw Medical University during the course of their inaugu-
ral year of studies, a period recognized for its inherent stressors. The examination of these
particular factors assumes paramount importance within this specific cohort, given their
future roles in medical professions, necessitating a heightened resilience to stressors [34,35].
Moreover, the expectation for these individuals to advocate for healthier lifestyles among
their patients, coupled with the integral social role they perform [36,37], underscores the
significance of scrutinizing their own habits and coping mechanisms. Thus, it becomes im-
perative to monitor the varied habits and coping strategies employed by students pursuing
degrees in medical-related disciplines.

2. Materials and Methods
2.1. Study Design and Participants

The study was meticulously planned as a longitudinal examination involving first-
year students at Wroclaw Medical University. This design was chosen to facilitate a
robust comparison of observed changes over time. The overarching aim of the study
was to investigate the impact of medical studies on the relationship between nutritional
knowledge and sleep patterns.

To delve into this dynamic, data collection occurred during two distinct periods: the
initial month of the academic year (AY) in October 2022 and the concluding month of the
first year in June 2023. During these phases, students who engaged in mandatory physical
education (PE) classes were provided with links to fully anonymous surveys.

To ensure the broadest representation, invitations were extended to all students who
potentially met the inclusion criteria. This inclusivity aimed at capturing diverse perspec-
tives within the cohort.

A paramount aspect of the study design was the meticulous consideration of ethical
principles. All participants were informed of the study’s purpose, and their voluntary
participation was sought through a process of informed consent.

For a detailed overview of the data collection process and inclusion and exclusion
criteria, readers are referred to Figure 1.

2.2. Selection of Study Variables

Acknowledging the recognized inverse correlation between questionnaire length,
result reliability, and response rate [38,39], our study design deliberately adopts a concise
format, focusing exclusively on two aforementioned variables—nutritional knowledge
and sleep quality. This decision not only fortifies internal validity but also enhances the
interpretability of findings, potentially augmenting the utility of our research.

The choice of sleep quality is backed by its easy measurability and a role as a key
predictor of individual well-being and lifestyle choices [40]. The selection of nutritional
knowledge is grounded in its inherent adaptability to modification through diverse lifestyle
interventions. This adaptability is particularly noteworthy in the context of social inter-
ventions and educational initiatives, especially among medical students, who inherently
engage with dietary knowledge in their curriculum [41,42]. Other variables, such as stress
or social interactions, may also exert an influence on sleep quality; however, given the
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challenges associated with modifying them, any identified relationships may offer limited
utility in the context of social interventions.
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2.3. KomPAN

The KomPAN [43] is a comprehensive survey tool developed by the Polish Academy
of Sciences. It is used as a robust instrument for the evaluation of dietary habits and
nutrition beliefs in individuals.

A key segment of the questionnaire entails a single-choice nutrition beliefs test, en-
compassing 25 questions meticulously designed to probe the respondent’s comprehension
of food and nutrition. Respondents are presented with True/False/I’m not sure answer
options, with one point allocated for a correct response, while zero points are awarded for
an incorrect or uncertain reply. The resultant scores categorize the respondent’s knowledge
into three tiers: insufficient (0–8 points; 0–32%), sufficient (9–16 points; 36–64%), or good
(17–25 points; 68–100%).

To fortify the questionnaire’s integrity, three sets of validation questions are strate-
gically embedded to authenticate respondent reliability and facilitate the exclusion of
untrustworthy responses from subsequent analyses.

It is noteworthy that the KomPAN questionnaire on nutrition has undergone a rigorous
validation process, emerging as a dependable and valuable tool for researchers delving
into the intricate realms of dietary habits and nutrition beliefs among individuals [44].

2.4. The Pittsburgh Sleep Quality Index (PSQI)

The PSQI [45] is a comprehensive questionnaire comprising 19 self-rated inquiries
that pertain to the preceding 4-week period. This instrument meticulously assesses seven
distinct components pivotal to gauging the quality of sleep. Additionally, it includes
five questions intended for evaluation by a cohabitant, although these were excluded
from our analysis. This exclusion stems from their non-inclusion in the overall scoring
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methodology, coupled with the prevalence of solo sleeping among the majority of our
student participants.

Each component is assigned a score ranging from zero (indicating the absence of
any issue) to three (reflecting the most severe problem). The cumulative scores across
these components contribute to the determination of the total score, which spans from
0 (indicating optimal sleep quality) to 21 (indicating the most suboptimal sleep quality).
For our analysis, a threshold of more than five points in the Total Score was considered
indicative of poor sleep quality.

The specific components assessed by the PSQI include:

• Sleep duration (DURAT): Awarding zero points for achieving 7 or more hours of sleep.
• Sleep disturbances (DISTB): A scoring system dependent on the presence of distur-

bances affecting the continuity of night sleep, such as feeling too hot or too cold,
experiencing unsettling dreams, or discomfort in breathing.

• Sleep latency (LATEN): Allocating zero points for a latency period of less than 15 min
and three points for a latency exceeding 60 min.

• Daytime dysfunctions (DAYDYS): Scoring based on the frequency with which a lack
of nocturnal rest impacts daytime behavioral disruptions, such as eating habits or
participation in meetings.

• Habitual sleep efficiency (HSE): Scoring contingent on the ratio of actual hours of
sleep to the time spent in bed.

• Subjective sleep quality (SLPQUAL): Assigning a score based on the subjective evalua-
tion of sleep quality by the respondent.

• Use of sleep medication (MEDS): Scoring in relation to the frequency of sleep medica-
tion usage by the respondent.

This methodology affords a nuanced understanding of the multifaceted dimensions
of sleep quality, capturing both subjective and objective aspects for a comprehensive
evaluation.

The PSQI is a questionnaire with established validity and reliability, demonstrated
through research, including studies conducted within the Polish population [46].

2.5. Statistical Analysis

In this study, Microsoft Excel version 16.77 (Redmond, WA, USA) was utilized for
the cleansing, curation, and computation of raw data. Statistical analysis, including
the identification of significant relationships, was performed using Statistica 13 (Statsoft,
Kraków, Poland).

The data collected in the survey exhibited a non-normally distributed pattern, as
determined by the Shapiro–Wilk test. A descriptive analysis was employed, encompassing
frequency and percentage measures, for qualitative variables and the mean, median, and
interquartile range (IQR) were collected for PSQI outcomes. For the comparison of three or
more quantitative variables, the Kruskal–Wallis test was employed, and for the comparison
of two quantitative variables, the Mann–Whitney U test was used. Due to the complete
anonymization of data collection, conducting a dependent sample statistical test was
unfeasible. All analyses were performed at a significance level of p < 0.05.

3. Results

Table 1 presents the general characteristics of the study participants. The average age
of students in both periods was approximately 20 years. Similarly, at the beginning and end
of the academic year, around three-quarters of the participants were female. Participants
primarily resided in large cities. In both periods, individuals classified as underweight
constituted 10–15% of the population, as did those classified as overweight. The majority
of participants in both periods had sufficient nutritional knowledge, with individuals rated
as good comprising slightly more than a quarter of the participants. However, there was a
noticeable almost twofold increase in individuals with insufficient knowledge during the
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academic year. The quality of sleep was similar in both study periods, with approximately
35% of participants’ responses indicating poor sleep.

Table 1. Characteristics of study participants.

Variables Beginning of the AY,
N = 570 [IQR], (%)

End of the AY,
N = 705 [IQR], (%)

Age 19.7 [19.0–20.0] 20.0 [19.0–20.0]

Gender
Male 130 (22.8) 190 (27.0)

Female 440 (77.2) 515 (73.1)

Place of residence
Rural area 154 (27.0) 145 (20.6)

City <50,000 * 137 (24.0) 146 (20.7)
City 50,000–100,000 * 73 (12.8) 79 (11.2)

City 100,000+ * 206 (36.2) 335 (47.5)

Body Mass Index
Mean 21.7 [19.5–23.4] 21.6 [19.4–23.1]

Underweight 75 (13.2) 79 (11.2)
Normal weight 414 (72.6) 542 (76.9)

Overweight 81 (14.2) 84 (11.9)

Nutritional knowledge mark
Insufficient 49 (8.6) 138 (19.6)
Sufficient 361 (63.3) 385 (54.6)

Good 160 (28.1) 182 (25.8)

Sleep quality
Good 214 (37.5) 244 (34.6)
Poor 356 (62.5) 461 (65.4)

Note: N is the number of observations; * Number of inhabitants.

Table 2 presents the overall results of sleep quality components and their comparison
between the beginning and end of the academic year. It is noteworthy that the average
total sleep quality, both at the beginning and end of the academic year, can be characterized
as poor; however, it significantly worsened in the later period (p = 0.0157, Z = 2.424).
This change is attributed to a deterioration in sleep duration (p < 0.0001, Z = 7.169) and
the increased need for sleep medication (p < 0.0001, Z = 5.84). However, there was an
improvement in sleep latency over the academic year (p = 0.0063, Z = 2.786).

Table 2. Overall sleep quality between study intervals.

Beginning of the AY End of the AY

Mean Mdn IQR Mean Mdn IQR p-Value Z

TOTAL 6.86 6.0 4.0–9.0 7.38 7.0 5.0–10.0 0.0157 2.424
DURAT 0.45 0.0 0.0–1.0 0.79 1.0 0.0–1.0 <0.0001 7.169
DISTB 1.19 1.0 1.0–2.0 1.22 1.0 1.0–2.0 0.4041 0.956
LATEN 2.08 2.0 1.0–3.0 1.86 2.0 1.0–3.0 0.0063 2.786

DAYDYS 1.45 2.0 0.0–2.0 1.43 2.0 0.0–2.0 0.6801 0.433
HSE 0.45 0.0 0.0–1.0 0.53 0.0 0.0–1.0 0.5998 0.647

SLPQUAL 0.94 1.0 1.0–1.0 1.01 1.0 1.0–1.0 0.1089 1.831
MEDS 0.30 0.0 0.0–0.0 0.54 0.0 0.0–1.0 <0.0001 5.842

Note: TOTAL—total score, DURAT—sleep duration, DISTB—sleep disturbance, LATEN—sleep latency,
DAYDYS—daytime dysfunction, HSE—habitual sleep efficiency, SLPQUAL—sleep quality, MEDS—use of sleep-
ing medication. Significant p-values are presented in bold.

Table 3 presents the relationship between the results obtained in the nutrition beliefs
questionnaire, categorized by levels of knowledge, and specific components of sleep quality.
It is noteworthy that, at the beginning of the academic year, there was no significant
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correlation between nutritional knowledge and total sleep quality, represented by total
score. However, this correlation emerged in the second semester, where a higher level of
nutritional knowledge was associated with better total sleep quality (p = 0.0001, H = 19.732).
This change could be attributed to a decline in total sleep quality among individuals with
nutritional knowledge categorized as sufficient over the academic year, and therefore a
better stratification of outcomes (p = 0.0127, Z = −2.491).

Table 3. Differences between sleep quality and nutritional knowledge levels.

Beginning of the AY End of the AY Beginning vs. End

Mean Mdn IQR p-Value H Post
hoc Mean Mdn IQR p-Value H Post hoc p-Value Z

TOTAL
Insufficient 7.82 8.0 5.0–10.0 8.41 8.0 5.0–11.0 0.3026 −1.029
Sufficient 6.72 6.0 4.0–9.0 0.1105 4.405 N/S 7.43 7.0 5.0–10.0 0.0001 19.732 A > B > C 0.0127 −2.491

Good 6.89 6.0 4.0–9.0 6.49 6.0 4.0–9.0 0.3885 0.862

DURAT
Insufficient 0.65 0.0 0.0–1.0 0.80 1.0 0.0–1.0 0.3112 −1.011
Sufficient 0.46 0.0 0.0–1.0 0.1482 3.818 N/S 0.81 1.0 0.0–1.0 0.7988 0.449 N/S <0.0001 −5.834

Good 0.39 0.0 0.0–1.0 0.75 0.0 0.0–1.0 0.0001 −3.878

DISTB
Insufficient 1.33 1.0 1.0–2.0 1.51 2.0 1.0–2.0 0.0997 −1.645
Sufficient 1.20 1.0 1.0–2.0 0.0261 7.295 N/S 1.19 1.0 1.0–2.0 <0.0001 40.276 A > B, C 0.9566 0.054

Good 1.12 1.0 1.0–1.0 1.05 1.0 1.0–1.0 0.2314 1.196

LATEN
Insufficient 2.06 2.0 1.0–3.0 2.00 2.00 1.0–3.0 0.7128 0.367
Sufficient 2.06 2.0 1.0–3.0 0.8013 0.443 N/S 1.92 2.0 1.0–3.0 0.0876 4.870 N/S 0.1596 1.406

Good 2.13 2.0 1.0–3.0 1.64 1.0 0.0–3.0 0.0015 3.167

DAYDYS
Insufficient 1.49 2.0 1.0–2.0 1.30 1.0 0.0–2.0 0.2683 1.105
Sufficient 1.42 2.0 0.0–2.0 0.5655 1.140 N/S 1.49 2.0 0.0–2.0 0.1724 3.516 N/S 0.3973 −0.901

Good 1.53 2.0 1.0–2.0 1.39 2.0 0.0–2.0 0.2371 1.182

HSE
Insufficient 0.61 0.0 0.0–1.0 0.78 0.0 0.0–1.0 0.3564 −0.921
Sufficient 0.44 0.0 0.0–1.0 0.6181 0.962 N/S 0.53 0.0 0.0–1.0 0.0001 19.691 A > C 0.2785 −1.084

Good 0.44 0.0 0.0–1.0 0.32 0.0 0.0–0.0 0.0289 2.184

SLPQUAL
Insufficient 1.06 1.0 1.0–1.0 1.04 1.0 1.0–2.0 0.8932 0.133
Sufficient 0.92 1.0 1.0–1.0 0.4918 1.420 N/S 1.01 1.0 1.0–1.0 0.9139 0.180 N/S 0.1289 −1.518

Good 0.94 1.0 1.0–1.0 1.00 1.0 1.0–1.0 0.2952 −1.046

MEDS
Insufficient 0.61 0.0 0.0–1.0 0.97 1.0 0.0–2.0 0.0229 −2.274
Sufficient 0.23 0.0 0.0–0.0 0.0006 14.830 A > B 0.49 0.0 0.0–1.0 <0.0001 50.293 A > B, C <0.0001 −4.930

Good 0.35 0.0 0.0–0.0 0.33 0.0 0.0–0.0 0.9586 −0.051

Note: TOTAL—total score, DURAT—sleep duration, DISTB—sleep disturbance, LATEN—sleep latency,
DAYDYS—daytime dysfunction, HSE—habitual sleep efficiency, SLPQUAL—sleep quality, MEDS—use of sleep-
ing medication; A—insufficient, B—sufficient, C—good; N/S—not significant. Significant p-values are presented
in bold.

In the analysis of sleep quality components, it is observed that the duration of sleep
significantly deteriorated over the study period in the sufficient and good knowledge
groups, while the decline in the insufficient group was statistically insignificant. Regarding
sleep disturbance, there were significant differences based on nutritional knowledge in
both periods, with the disparity between these groups significantly widening at the end of
the academic year. Individuals with insufficient knowledge were particularly susceptible to
disruptions in sleep continuity. Sleep latency was not influenced by nutritional knowledge
in either period, but individuals with a good rating exhibited a significant improvement in
this indicator over the academic year (p = 0.0015, Z = 3.167). Daytime dysfunctions due to
sleepiness and subjective sleep quality were independent of nutritional knowledge in both
periods and remained unchanged across all groups over the study period. Sleep efficiency
was unaffected by nutritional knowledge at the beginning of the academic year; however,
this difference became apparent during the course of the study. Individuals with insufficient
knowledge had significantly lower sleep efficiency than those with a good rating at the end
of academic year. Furthermore, individuals with good nutritional knowledge showed a
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significant improvement in sleep efficiency over the academic year, potentially attributable
to a noteworthy enhancement in sleep latency within this group.

Regarding the use of sleep medication, individuals with insufficient nutritional knowl-
edge exhibited a higher frequency of such needs compared to those with sufficient knowl-
edge over the academic year. By the end of the academic year, individuals with an insuf-
ficient rating similarly represented a group with an increased need for sleep medication.
Furthermore, across all groups except those with a good rating, there was an augmented
demand for such measures.

4. Discussion
4.1. Anthropometric Data

This study sought to assess the correlation between the nutritional knowledge and
sleep quality of students enrolled at Wroclaw Medical University at the onset and conclusion
of their inaugural year of studies. Wroclaw, an urban center with a resident population
exceeding 100,000, accommodates students, some of whom commute from rural areas. The
research cohort predominantly comprised women, mirroring the higher representation of
female students in medical universities [47].

Regarding the analysis of Body Mass Index (BMI), during both temporal periods,
the prevalence of participants categorized as overweight (BMI < 25) or underweight
(BMI > 18.5) ranged between 10 and 15%, with the rate of abnormal BMI constituting
approximately one-quarter of the respondents. Similar results were obtained in a longitudi-
nal study on Polish nursing students between 2019 and 2021 (23.44% of abnormal BMI on
average) [48]. The outcome of our study demonstrates a favorable result in comparison to
various studies conducted across diverse populations, such as in Poland (36.3%) [49] and
Spain (30.3%) [50]. Conversely, an earlier study in 2022, involving a similar, smaller sample
of medical students from Wroclaw, revealed an abnormal BMI rate of 17.5%, representing
a notably better outcome [51]. It is pertinent to note, however, that BMI, while widely
utilized, may not consistently provide an accurate assessment of excessive body fat. This
limitation arises from its inability to differentiate between fat and fat-free mass, including
muscles and bones [52]. Consequently, certain students may have been misclassified as
overweight when, in actuality, they possessed an athletic build with an appropriate weight.

4.2. Sleep Quality

The aim of this study was to evaluate the sleep quality of students at the beginning
and end of the academic year. A consistent and healthy sleep routine is considered essential
for overall well-being, as disturbances in sleep patterns have been associated with various
issues such as inflammation, memory problems, and somatic pain [19]. In the long term,
these disturbances may contribute to an increased risk of cardiovascular diseases [20].
Participants in the study were asked to rate their sleep quality in different categories, with
higher scores indicating poorer sleep quality.

It is pertinent to observe that the mean total sleep quality, at both periods of the
academic year, can be described as suboptimal, with 62.5% of respondents at the beginning
and 65.4% at the end of the academic year having a poor quality of sleep; additionally,
there was a notable decline in overall sleep quality, shortened sleep duration, and an
increased prevalence of sleep medication utilization towards the end of the academic year.
Nonetheless, the seemingly contradictory improved outcomes in sleep latency observed at
the end of the academic year may also be associated with a reduction in the available time
for sleep due to heightened academic demands. The increased fatigue resulting from the
substantial volume of study hours may exert additional pressure on students to expedite
the process of falling asleep in an effort to maximize the duration of sleep within the
constrained time frame. The results were similar to an Indian study, which found that
64.38% of first-year students were found to have poor sleep quality [53].

Additionally, a 2020 meta-analysis examining sleep quality among medical students
revealed a consolidated prevalence of 52.7% for poor sleep quality. Across continents,
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suboptimal sleep quality exhibited the highest occurrence in Europe, succeeded by the
Americas, Africa, Asia, and Oceania [54]. Furthermore, a distinct study indicated that
statistically significant likelihoods of “very bad” subjective sleep quality were exclusively
observed among students in their initial academic years [55]. These findings align with
similar studies, such as that conducted among Greek medical students, where more than
half of the participants (52.4%) perceived their sleep quality as poor [56], as well as a Polish
study on medical university students, with 52% of them having a poor sleep quality in
2021 [57]. Moreover, a multinational study encompassing medical students reported poor
sleep quality in 73.5% of participants, representing an even more alarming prevalence [58].
A parallel trend emerged in a substantial study involving middle-aged healthcare workers,
where the average total PSQI score, while still concerning, was lower than that observed
among students in our study, suggesting sleep disturbances among medical professionals
as well (6.64 compared to 7.38) [59]. Furthermore, an investigation within an elderly
adult population yielded a total PSQI score indicative of poor sleep quality (5.69), yet
comparatively better than the scores observed in our study [60]. However, the outcomes
of our investigation exhibit a notably inferior profile when compared with the findings of
the study conducted in Mexico, where only 24% of first-year medical students disclosed
encountering sleep-related challenges within the week preceding the survey [61].

A noteworthy comparability to the findings in our study was revealed in a 2022 meta-
analysis on a population of cancer patients [62]. The total sleep quality scores reported were
7.11 before the initiation of treatment, 8.31 during treatment, and 7.10 after the completion
of treatment. Additionally, another meta-analysis focusing on sleep quality among nursing
staff demonstrated results akin to ours, indicating a total PSQI score of 7.13 [63]. These
congruent findings across diverse populations underline the universality of sleep-related
challenges and emphasize the relevance of addressing sleep health across various health-
care settings. However, research on the general population indicates significantly more
favorable outcomes. A 2017 German study reported a mean PSQI score of 5.0 for all age
groups, with only 36% of individuals perceiving their sleep as of poor quality [64]. Similarly,
a general population-based study conducted in China in 2017 revealed poor sleep quality
in only 26.6% of participants [65]. Additionally, multiple logistic regression analysis identi-
fied factors such as female gender, older age, higher education levels, unmarried status,
rural residence, cigarette smoking, and alcohol consumption as associated with insomnia.
These findings underscore the concerning disparity between our study’s outcomes and the
comparatively better sleep quality observed in the general population, highlighting the
need for targeted interventions to address sleep health issues among medical students.

The observed deterioration in sleep quality, shortened sleep duration, and increased
utilization of sleep medication among our cohort of medical university students towards
the end of the academic year is a concerning trend that warrants careful consideration.
Several potential factors may contribute to these adverse changes. The rigorous academic
demands, including a high volume of coursework and examinations, may adversely impact
sleep patterns [66]. Studies have shown that anxiety and stress may contribute to the
exacerbation of overall sleep quality, shortened sleep duration, and increased reliance
on sleeping medication [67]. Lifestyle factors, such as heightened caffeine intake [68] or
increased screen time [69], may also play a role in compromising sleep hygiene. With
medical students exhibiting an elevated consumption of caffeine [70] and increased screen
time [71] during examination periods, this can be another factor contributing to their poorer
sleep quality at the end of the first year of medical education.

4.3. Nutritional Knowledge

Our study discerned that more than 80% of the participants exhibited sufficient or
good nutritional knowledge. As nutritional knowledge is recognized to impact dietary
habits [72,73], these habits of medical students play a pivotal role in their overall well-being
and academic performance [74]. Proper nutrition is integral to cognitive function [75]
and sustained attention [76], both of which are imperative for the rigorous learning de-
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mands inherent in medical curricula. Furthermore, the prevalence of stress among medical
students is well-documented [77,78], and dietary choices can significantly impact stress
levels [79,80]. A well-balanced diet, rich in essential nutrients, has been associated with
stress resilience [81] and the mitigation of adverse psychological effects [82]. Given the mul-
tifaceted challenges encountered during medical training, including long hours of study
and the transitional difficulties of first-year students, the role of nutrition in bolstering
physical and mental resilience becomes paramount. As such, fostering and promoting
good dietary habits among medical students is not merely a matter of personal health but
an essential component of optimizing their capacity to excel academically and navigate the
stresses inherent in their educational journey [83,84].

In a 2019 study involving medical-related students in Poland, comparable findings
were observed, indicating a marginally lower level of nutritional knowledge, with an
insufficient level of 18.7%, sufficient at 68.2%, and good at 13.1% [85]. A subsequent
Polish study conducted in October 2020 amid the COVID-19 pandemic reported even
more unfavorable outcomes, revealing an insufficient nutritional knowledge level of 21%,
sufficient at 61.5%, and good at 17.5% [86]. Furthermore, an investigation focusing on first-
year physical education students in Warsaw unveiled notably poorer levels of nutritional
knowledge, with an insufficient level of 37%, satisfactory at 59.3%, and good at 3.7% [87].
It is noteworthy that research indicates an ongoing insufficiency in the nutrition education
provided to medical students [88]. Additionally, in a cross-sectional study conducted in
2017, a strong, statistically significant inverse correlation was identified between BMI and
the percentage of correct responses pertaining to nutritional knowledge [89]. Consequently,
it is discerned that a noteworthy proportion, constituting one-quarter of participants
exhibiting abnormal BMI, may have exerted an influence on the inadequacy observed in
nutritional knowledge.

A distinctive observation in our findings was the notable increase, as the academic
year progressed, in the percentage of students categorized as having insufficient nutritional
knowledge—a result warranting scrutiny. One plausible interpretation is connected with
the fact that there is simply an increased number of participants in the second period—more
individuals completed the survey, therefore individuals who are academically less proficient
and initially less inclined to participate may have refrained from involvement in the first
assessment, indicating a characteristic lack of interest. Consequently, it is conceivable
that this subgroup, displaying an initial hesitancy to engage, may exhibit lower academic
performance due to their disinterest and, consequently, possess insufficient nutritional
knowledge, which presented itself during the survey at the end of the year.

However, this trend may be a reflection of the escalation of academic demands, partic-
ularly evident during examination periods at the end of the academic year, which poses a
notable challenge to the dietary habits of first-year medical students. A study conducted
in 2019 supports this trend, indicating that, during the examination period, there was a
decline in diet quality [90]. This decline was evidenced by a lower general diet quality
index, reduced intake of fruits and vegetables, increased consumption of fast food, and
heightened challenges in maintaining a healthy diet. Moreover, the heightened stress levels
associated with rigorous study schedules may foster an inclination towards unhealthy
dietary choices [91]. Concurrently, the increased reliance on caffeine for its stimulant effects
during prolonged study sessions may compound the situation by contributing to disrupted
sleep patterns and irregular eating habits [70]. Caffeine, while temporarily alleviating
fatigue, can subsequently lead to increased levels of stress and anxiety [68]. The deleterious
effects of stress, compounded by the cumulative impact of academic pressures, may engen-
der unhealthy coping mechanisms, such as binge eating or opting for nutritionally deficient
food options for the sake of convenience and emotional regulation [92]. As stress becomes
a pervasive element of academic life, its influence on dietary decisions and the adoption of
unhealthy coping mechanisms [93] underscores the need for targeted interventions and
support mechanisms to mitigate the potential negative impact on the well-being of medical
students [94]. Addressing stress management strategies and fostering healthier coping
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mechanisms can contribute to promoting more resilient and balanced dietary habits amidst
the academic challenges faced by these students [95].

4.4. Differences between Sleep Quality and Nutritional Knowledge Levels

The primary objective of our study was to explore the correlation between dietary
habits and sleep quality among students enrolled in a medical university at the beginning
and the end of an academic year. Despite different levels of nutritional knowledge, a
uniform observation emerged: all groups exhibited a poor total quality of sleep. However,
a distinctive trend materialized by the end of the academic year, wherein students char-
acterized by insufficient nutritional knowledge manifested the most compromised sleep
quality, while those with good nutritional knowledge demonstrated a notably superior
quality of sleep in comparison to their counterparts. Additionally, statistically significant
distinctions were noted, elucidating that students possessing insufficient nutritional knowl-
edge reported the highest level of sleep disturbance, exhibited the lowest habitual sleep
efficiency, and presented an elevated frequency in the utilization of sleep medication.

Our findings are consistent with previous research on the general population. A 2021
systematic review reported an association between the consumption of healthy foods and
improved sleep quality, while a higher intake of processed and free-sugar rich foods was
linked to poorer sleep features [96]. Furthermore, a study conducted in 2022 on Spanish
university students unveiled significant findings, identifying that possessing a dietary
regimen necessitating modification, particularly one characterized as unhealthy, emerged
as a predictive factor for diminished sleep quality [97].

The discernible decline in sleep quality among students with insufficient nutritional
knowledge by the culmination of the academic year beckons an investigation into the
possible interconnections between dietary habits and compromised sleep. One plausible
explanation may be that inadequate nutritional knowledge may lead to less optimal dietary
choices, potentially impacting sleep patterns [98]. A deficiency in understanding the
nutritional requirements for fostering good sleep hygiene could result in suboptimal food
selections that influence aspects such as melatonin production [99] or the regulation of
sleep-inducing neurotransmitters [33]. Moreover, certain dietary components, such as
the consumption of caffeine or stimulants close to bedtime, may contribute to increased
restlessness during sleep, impacting the overall continuity and quality of rest [100]. The
lower habitual sleep efficiency among the group with insufficient nutritional knowledge
suggests that dietary habits could indeed play a role in the effectiveness of sleep. Certain
food choices and their timing may influence the body’s ability to transition through sleep
cycles smoothly [101]. For instance, the consumption of heavy or rich foods close to bedtime
may lead to indigestion and discomfort, potentially disrupting the normal sleep architecture
and resulting in reduced sleep efficiency. Additionally, it is probable that individuals
with suboptimal dietary habits may experience challenges in naturally regulating sleep,
necessitating the reliance on sleep medications to address persistent sleep difficulties [102].
The connection between dietary choices, sleep disturbances, and the subsequent need for
sleep medications underscores the intricate relationship between nutritional knowledge,
dietary behaviors, and the multifaceted nature of sleep outcomes.

Our investigation revealed a noteworthy escalation in the utilization of sleep-inducing
medications, with a statistically significant difference observed. Notably, as the academic
year concluded, there was a substantial increase in the requirement for sleep medications.
This trend was particularly pronounced in cohorts characterized by suboptimal nutritional
knowledge, both at the beginning and the end of the academic year. In 2019, a study
identified a robust and statistically significant correlation between favorable dietary habits
and reduced utilization of sleep medication [103]. This phenomenon may be attributed to
the propensity of individuals possessing enhanced nutritional knowledge and healthier
dietary habits to exhibit a reduced reliance on sleep medication and manifest superior stress
coping mechanisms [104]. Such individuals ostensibly maintain a heightened standard
of sleep hygiene, contributing to their diminished reliance on sleep medications. It is
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noteworthy that, in any studied group, the utilization of sleep medication remained higher
than in the aforementioned general population studies: in Germany the score was 0.14 and
in China it was 0.11, while in our study it progressed from 0.30 to 0.54 by the end of the
academic year [64,65].

Furthermore, a comprehensive nationwide study conducted in Japan in 2019 demon-
strated a higher prevalence of sleep disturbances associated with less healthy dietary
behaviors [105]. This finding aligns with our study’s results, wherein individuals with
insufficient nutritional knowledge exhibited more pronounced sleep disturbances, with
the disparities between knowledge groups becoming more evident by the conclusion of
the academic year. Additionally, the findings of another 2019 study indicate that less than
10% of students manage to achieve 8 h of sleep before final exams [106]. This aligns with
our study’s results, where the observed decline in sleep duration towards the end of the
academic year corresponds with the heightened stress levels typically experienced during
this period. It is noteworthy that respondents characterized by insufficient nutritional
knowledge did not demonstrate significant changes, implying a persistently suboptimal
sleep duration throughout the year.

Conversely, the substantial enhancement in sleep quality observed among students
with good nutritional knowledge implies that well-informed dietary practices may posi-
tively contribute to overall sleep health. A diet rich in sleep-promoting nutrients, such as
tryptophan [107], magnesium [108], and complex carbohydrates [109], could potentially
influence the regulation of sleep–wake cycles and improve the overall quality of sleep. Ad-
ditionally, informed dietary choices may mitigate factors contributing to sleep disturbances,
such as excessive caffeine intake or the consumption of stimulating foods close to bedtime.
Nevertheless, it is salient to observe that possessing proficient nutritional knowledge did
not suffice for medical students to attain a good quality of sleep, which is an alarming
outcome warranting further investigation.

4.5. Other Possibly Influential Factors

The investigation into the dynamics influencing the sleep quality and nutritional
knowledge of first-year medical students necessitates a comprehensive consideration
of various determinants within the academic, social, and psychological domains. The
onerous demands inherent in the academic curriculum, coupled with the rigorous workload,
impart a significant stressor upon these students, potentially manifesting in disrupted sleep
patterns [110]. Additionally, the pervasive influence of social pressures, encompassing the
imperative to adhere to academic expectations and establish interpersonal connections, may
contribute to a heightened psychological strain [111]. The amalgamation of these stressors
may engender compromised mental health, thereby affecting both the quality of sleep and
nutritional habits [112]. Culturally embedded expectations [113,114], individual coping
mechanisms [115–117], and familial influences [118] represent a subset of variables that
may exert substantial influence on the holistic well-being of these students. It is essential
to acknowledge that, due to the nature of the statistical analysis employed, the influence
of confounding variables was minimized. However, it is plausible that some factors not
considered in this study may still correlate with nutritional knowledge and independently
affect sleep, contributing to the multifaceted nature of the challenges faced by first-year
medical students.

4.6. Future Implications

The outcomes of this study underscore the critical need for policy interventions to
enhance the well-being of medical students, with a focus on the interplay between dietary
habits and sleep quality. Policymakers should consider allocating funding for the develop-
ment and implementation of educational programs within medical curricula that integrate
comprehensive knowledge about nutrition, mental health, and stress management. These
programs could empower students to make healthier dietary choices and equip them with
effective stress-coping mechanisms. Additionally, establishing dedicated wellness faculties
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or support services within medical universities could provide holistic support to students,
addressing not only nutritional education but also mental health and work–life balance.
Furthermore, there is a clear need for further research exploring specific dietary factors
influencing sleep quality, allowing for evidence-based guidelines tailored to the unique
challenges faced by medical students. Longitudinal studies could provide insights into
the dynamic nature of these associations over the course of medical education. A collab-
orative effort of policymakers and educational institutions may help foster a supportive
environment that promotes the overall well-being of medical students.

4.7. Limitations of the Study

While this study offers valuable insights, it is imperative to acknowledge its inherent
limitations. The research cohort, comprising students solely from Wroclaw Medical Uni-
versity, represents a specific subset of the population, limiting the generalizability of the
findings to a broader societal context. Another constraint stems from the online survey
methodology, introducing the possibility of participant misinterpretations of questions,
despite efforts by researchers to provide clear instructions. Consequently, the behavioral
characteristics under scrutiny should not be extrapolated to the wider adult population.
Furthermore, despite the longitudinal nature of the study, there is a slight variation in the
study sample between the two examined periods. Consequently, the precise comparison of
participants in both periods through a dependent test is unattainable, due to the complete
anonymization of data collection. A more comprehensive insight into lifestyle dynamics
and their implications could be attained through a longitudinal study design with partial
anonymization, enabling the use of dependent sample statistics. The study’s scope, limited
to nutritional knowledge and sleep quality, may constrain the comprehensive understand-
ing of determinants, as significant factors including academic stress, social pressures, and
overall mental health remain unexplored, thereby potentially limiting the interpretation
and applicability of the findings. It is recommended that future research endeavors encom-
pass a more diverse and extensive participant pool to augment the applicability and depth
of the findings presented in this paper.

5. Conclusions

This study investigated the link between nutritional knowledge and sleep quality
in first-year students at Wroclaw Medical University at the beginning and the end of the
academic year. Analysis of BMI revealed a prevalence of abnormal BMI in around one-
quarter of the participants, with favorable outcomes compared to existing research. Despite
the recognized importance of a consistent and healthy sleep routine, the results indicated
poor sleep quality at both time points, with a notable decline by the end of the academic
year. The prevalence of poor sleep quality aligns with global studies on medical students,
indicating a concerning trend. Factors contributing to the observed deterioration include
rigorous academic demands, final examinations, heightened stress, and potential lifestyle
factors like increased caffeine intake and screen time. Our study revealed that over 80% of
participants demonstrated sufficient or good nutritional knowledge. Notably, an increase
in students with insufficient nutritional knowledge as the academic year progressed may
be attributed to heightened academic demands, especially during examination periods,
impacting the dietary habits of first-year medical students. Elevated stress levels during
intense study schedules may lead to unhealthy dietary choices, amplified by increased
caffeine intake. Unhealthy coping mechanisms, like binge eating, may further compound
the impact of stress. Addressing stress management strategies and fostering healthier
coping mechanisms are crucial to supporting the well-being of medical students facing the
challenges of their academic journey. While all groups demonstrated poor sleep quality,
students with insufficient nutritional knowledge showed a significant decline in sleep
quality by the year’s end. This suggests a potential connection between suboptimal dietary
choices and compromised sleep. Conversely, students with good nutritional knowledge
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exhibited improved sleep quality, emphasizing the positive impact of informed dietary
practices; however, they still did not obtain a good quality of sleep.

Author Contributions: Conceptualization, A.A.K. and B.B.A.; methodology, A.A.K.; validation,
A.A.K. and B.B.A.; formal analysis, B.B.A.; investigation, A.A.K. and B.B.A.; resources, A.A.K. and
B.B.A.; writing—original draft preparation, B.B.A., Z.K. and S.M.; writing—review and editing, B.B.A.
and A.A.K.; visualization, B.B.A.; supervision, A.A.K. and B.B.A.; project administration, B.B.A. All
authors have read and agreed to the published version of the manuscript.

Funding: This research received no funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and was approved by Ethics Committee of the Wroclaw Medical University (No. KB-
251/2020, approval date: 17 March 2020).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The datasets used and analyzed during the current study are available
from the corresponding author upon reasonable request. The data are not publicly available due to to
the inclusion of information that could compromise the privacy of research participants.

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. Puthran, R.; Zhang, M.W.B.; Tam, W.W.; Ho, R.C. Prevalence of Depression amongst Medical Students: A Meta-Analysis. Med.

Educ. 2016, 50, 456–468. [CrossRef]
2. Sanagavarapu, P.; Abraham, J.; Taylor, E. Development and Validation of a Scale to Measure First Year Students’ Transitional

Challenges, Wellbeing, Help-Seeking, and Adjustments in an Australian University. High Educ. 2019, 77, 695–715. [CrossRef]
3. Bernier, A.; Larose, S.; Whipple, N. Leaving Home for College: A Potentially Stressful Event for Adolescents with Preoccupied

Attachment Patterns. Attach. Hum. Dev. 2005, 7, 171–185. [CrossRef] [PubMed]
4. Briggs, A.R.J.; Clark, J.; Hall, I. Building Bridges: Understanding Student Transition to University. Qual. High. Educ. 2012, 18,

3–21. [CrossRef]
5. Vila-Martí, A.; Elío, I.; Sumalla-Cano, S. Eating Behavior during First-Year College Students, Including Eating Disorders—

RUVIC-RUNEAT-TCA Project. Protocol of an Observational Multicentric Study. Int. J. Environ. Res. Public Health 2021, 18, 9457.
[CrossRef]

6. Examination of Grocery Shopping Skills among College Students—ProQuest. Available online: https://www.proquest.com/
openview/0cd74078e17d4cd4374786f8242bbb32/1?pq-origsite=gscholar&cbl=18750&diss=y (accessed on 16 December 2023).

7. Shim, S.; Barber, B.L.; Card, N.A.; Xiao, J.J.; Serido, J. Financial Socialization of First-Year College Students: The Roles of Parents,
Work, and Education. J. Youth Adolesc. 2010, 39, 1457–1470. [CrossRef]

8. Azad, M.C.; Fraser, K.; Rumana, N.; Abdullah, A.F.; Shahana, N.; Hanly, P.J.; Turin, T.C. Sleep Disturbances among Medical
Students: A Global Perspective. J. Clin. Sleep Med. 2015, 11, 69–74. [CrossRef]

9. Shah, M.; Hasan, S.; Malik, S.; Sreeramareddy, C.T. Perceived Stress, Sources and Severity of Stress among Medical Undergraduates
in a Pakistani Medical School. BMC Med. Educ. 2010, 10, 2. [CrossRef]

10. Harrison, P.L.; Shaddox, L.M.; Garvan, C.W.; Behar-Horenstein, L.S. Wellness Among Dental Students: An Institutional Study. J.
Dent. Educ. 2016, 80, 1119–1125. [CrossRef]

11. Ludy, M.-J.; Tan, S.-Y.; Leone, R.J.; Morgan, A.L.; Tucker, R.M. Weight Gain in First-Semester University Students: Positive Sleep
and Diet Practices Associated with Protective Effects. Physiol. Behav. 2018, 194, 132–136. [CrossRef]

12. Mudhovozi, P. Social and Academic Adjustment of First-Year University Students. J. Soc. Sci. 2012, 33, 251–259. [CrossRef]
13. López-Hernández, L.; Martínez-Arnau, F.M.; Pérez-Ros, P.; Drehmer, E.; Pablos, A. Improved Nutritional Knowledge in the

Obese Adult Population Modifies Eating Habits and Serum and Anthropometric Markers. Nutrients 2020, 12, 3355. [CrossRef]
14. López-Olivares, M.; Mohatar-Barba, M.; Fernández-Gómez, E.; Enrique-Mirón, C. Mediterranean Diet and the Emotional

Well-Being of Students of the Campus of Melilla (University of Granada). Nutrients 2020, 12, 1826. [CrossRef] [PubMed]
15. Burrows, T.; Goldman, S.; Pursey, K.; Lim, R. Is There an Association between Dietary Intake and Academic Achievement: A

Systematic Review. J. Hum. Nutr. Diet. 2017, 30, 117–140. [CrossRef]
16. Reichelt, A.C.; Westbrook, R.F.; Morris, M.J. Editorial: Impact of Diet on Learning, Memory and Cognition. Front. Behav. Neurosci.

2017, 11, 96. [CrossRef] [PubMed]
17. Schnettler, B.; Miranda, H.; Lobos, G.; Orellana, L.; Sepúlveda, J.; Denegri, M.; Etchebarne, S.; Mora, M.; Grunert, K.G. Eating

Habits and Subjective Well-Being. A Typology of Students in Chilean State Universities. Appetite 2015, 89, 203–214. [CrossRef]
18. Bremner, J.D.; Moazzami, K.; Wittbrodt, M.T.; Nye, J.A.; Lima, B.B.; Gillespie, C.F.; Rapaport, M.H.; Pearce, B.D.; Shah, A.J.;

Vaccarino, V. Diet, Stress and Mental Health. Nutrients 2020, 12, 2428. [CrossRef]

https://doi.org/10.1111/medu.12962
https://doi.org/10.1007/s10734-018-0298-2
https://doi.org/10.1080/14616730500147565
https://www.ncbi.nlm.nih.gov/pubmed/16096192
https://doi.org/10.1080/13538322.2011.614468
https://doi.org/10.3390/ijerph18189457
https://www.proquest.com/openview/0cd74078e17d4cd4374786f8242bbb32/1?pq-origsite=gscholar&cbl=18750&diss=y
https://www.proquest.com/openview/0cd74078e17d4cd4374786f8242bbb32/1?pq-origsite=gscholar&cbl=18750&diss=y
https://doi.org/10.1007/s10964-009-9432-x
https://doi.org/10.5664/jcsm.4370
https://doi.org/10.1186/1472-6920-10-2
https://doi.org/10.1002/j.0022-0337.2016.80.9.tb06194.x
https://doi.org/10.1016/j.physbeh.2018.05.009
https://doi.org/10.1080/09718923.2012.11893103
https://doi.org/10.3390/nu12113355
https://doi.org/10.3390/nu12061826
https://www.ncbi.nlm.nih.gov/pubmed/32575368
https://doi.org/10.1111/jhn.12407
https://doi.org/10.3389/fnbeh.2017.00096
https://www.ncbi.nlm.nih.gov/pubmed/28579950
https://doi.org/10.1016/j.appet.2015.02.008
https://doi.org/10.3390/nu12082428


Nutrients 2024, 16, 278 15 of 18

19. Silva, E.d.S.M.e.; Ono, B.H.V.S.; Souza, J.C. Sleep and Immunity in Times of COVID-19. Rev. Assoc. Med. Bras. 2020, 66, 143–147.
[CrossRef]

20. Irwin, M.R. Why Sleep Is Important for Health: A Psychoneuroimmunology Perspective. Annu. Rev. Psychol. 2015, 66, 143–172.
[CrossRef]

21. Medic, G.; Wille, M.; Hemels, M.E. Short- and Long-Term Health Consequences of Sleep Disruption. NSS 2017, 9, 151–161.
[CrossRef]

22. Brick, C.A.; Seely, D.L.; Palermo, T.M. Association Between Sleep Hygiene and Sleep Quality in Medical Students. Behav. Sleep
Med. 2010, 8, 113–121. [CrossRef] [PubMed]

23. Pagnin, D.; de Queiroz, V.; Carvalho, Y.T.M.S.; Dutra, A.S.S.; Amaral, M.B.; Queiroz, T.T. The Relation Between Burnout and Sleep
Disorders in Medical Students. Acad. Psychiatry 2014, 38, 438–444. [CrossRef]

24. Rebello, C.R.; Kallingappa, P.B.; Hegde, P.G. Assessment of Perceived Stress and Association with Sleep Quality and Attributed
Stressors among 1st-Year Medical Students: A Cross-Sectional Study from Karwar, Karnataka, India. Tzu Chi Med. J. 2018, 30,
221–226. [CrossRef]

25. Alotaibi, A.D.; Alosaimi, F.M.; Alajlan, A.A.; Bin Abdulrahman, K.A. The Relationship between Sleep Quality, Stress, and
Academic Performance among Medical Students. J. Fam. Community Med. 2020, 27, 23–28. [CrossRef] [PubMed]

26. Safhi, M.A.; Alafif, R.A.; Alamoudi, N.M.; Alamoudi, M.M.; Alghamdi, W.A.; Albishri, S.F.; Rizk, H. The Association of Stress
with Sleep Quality among Medical Students at King Abdulaziz University. J. Fam. Med. Prim. Care 2020, 9, 1662–1667. [CrossRef]
[PubMed]
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