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Skipping Breakfast is Associated with Shorter Sleep 
Duration in Medical Students 
Harsh Bhoopatkar,1  Shivani Sharma,2  Fiona Moir,3  Miriam Nakatsuji,4  Andy Wearn,5   Karen Falloon.6  

Abstract 
Background: Breakfast skipping is common in young adults, including medical students. Poor sleep quality is also common in medical 
students. Sleep quality and duration are important determinants of health and wellbeing. The aim of the study is to explore the novel 
association between medical students’ frequency of breakfast consumption with sleep quality and duration. Methods: Year 3 medical students 
completed a survey at the end of 2018. Data collection included demographic information, the Pittsburgh Sleep Quality Index (PSQI) and 
breakfast consumption in the month before their end-of-year clinical assessment. Results: The response rate for the survey was 76.6% 
(216/282). Forty-five percent of medical students skipped breakfast at least once in an average week and 56.9% of students had poor sleep 
quality (as defined by PSQI scores > 5). There was a statistically significant association between a higher frequency of breakfast skipping and 
shorter sleep duration (Kendall’s tau-b, P = 0.012). Regression analysis also showed that breakfast frequency had a statistically significant 
impact on sleep duration (P = 0.048). Conclusion: Breakfast skipping is common in medical students. Furthermore, breakfast skipping is 
significantly associated with a shorter sleep duration. This knowledge could empower medical students to optimize their routines for better 
sleep and general health. 
 
 

 

Introduction 
Breakfast is commonly believed to be “the most important meal 
of the day”;1 however, in the United States, 24-hour recall data 
from the National Health and Nutrition Examination Survey 
(NHANES) showed that 23.8% of young adults (20-39 years of 
age) consumed no foods/beverages, excluding water, at 
breakfast.2 Moreover, rates of skipping breakfast among medical 
students are reported to be even higher: 26.7% in Japan,3 41.7% 
and 23.5% for males and females, respectively, in China,4 60% in 
Saudi Arabia,5 and 72% in Ghana.6 
 
Good sleep quality and adequate sleep duration are important 
for the health of medical students as they impact memory,7, 8 
problem-solving,9 motor skills,10 emotional regulation,11 
psychological wellbeing,12, 13 and decrease the risk of adverse 
outcomes such as accidents.14 Poor sleep quality is more common 
in medical students as compared with other university students, 
and the general population.15-18 It has been proposed that this 
may be related to poor mental health, heavy workload, time-
demands of the programme, and financial pressures.19 However, 
less is known about the impact of eating patterns and meal 
frequency (which is modifiable) on sleep in medical students. 
 

Epidemiological,20, 21 interventional,3 chronobiological,22, 23 and 
endocrine evidence3 supports an association between breakfast 
skipping and short sleep duration. Firstly, large epidemiological 
studies have shown that skipping breakfast is associated with 
shorter sleep duration.20, 21 Secondly, an interventional study 
(randomised crossover-design) has shown that skipping 
breakfast is negatively associated with sleep duration.3  Thirdly, 
from a chronobiological perspective, it is known that our 
circadian clock has a role in activity, sleep, and food intake.22 In 
addition to our central clock (located in the suprachiasmatic 
nucleus), there are also peripheral clocks located in many parts of 
the body including the gastrointestinal system.23 Since peripheral 
clocks follow food cues, irregular eating patterns (such as 
skipping breakfast) can result in the desynchronisation of the 
peripheral clocks from the central clock which disrupt sleep-wake 
cycles.23 Finally, from an endocrine perspective, skipping  
breakfast (characterised as ‘nocturnal’ lifestyle) is associated with 
a decrease in the peak of melatonin (which induces and maintains 
sleep) and leptin (which helps to maintain sleep) at night as 
compared to taking breakfast (characterised as ‘diurnal’ lifestyle).3 
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There is limited consensus as to the definition of breakfast; 
however, it is proposed that for the basis of research, breakfast is 
defined as “…the first meal of the day that breaks the fast after 
the longest period of sleep and is consumed within 2 to 3 hours 
of waking…”.1 There is also no consensus as to the definition of 
breakfast skipping1; however, for the purposes of this paper, we 
define it as skipping breakfast at least one time per week.” We 
sought to explore the association between medical students’ 
frequency of breakfast consumption and sleep quality/duration. 
 

Methods 
Participants 
Participants were Year 3 undergraduate medical students from 
the University of Auckland, New Zealand, at the end of 2018. The 
students (n=282) were invited to complete a questionnaire 
directly after their end-of-year clinical assessment. Auckland has 
a six-year Medical Programme; Year 1 being a common health 
science year and Year 2 being the start of the formal MBChB. Year 
3 involves mostly campus-based teaching and learning, including 
clinical skills in a simulated environment such as a dedicated 
Clinical Skills Centre. 
 
Study Design 
Immediately after completion of an end-of-of year clinical 
assessment, a consent form and structured self-complete 
questionnaire were administered by a research assistant. 
Approval was obtained from the University of Auckland Human 
Participants Ethics Committee (UAHPEC; Reference Number 
022024). 
 
Measures 
The questionnaire comprised of demographic information (age, 
gender, ethnicity), sleep measures, and questions related to 
breakfast consumption. We asked: “In the past month, how many 
days in an average week did you usually have something for 
breakfast (food or nutritional drink/food replacement such as a 
smoothie)?”. We used the Pittsburgh Sleep Quality Index (PSQI), 
a validated sleep measure commonly used to measure sleep 
quality in medical students.12 The PSQI comprises of seven 
component scores for sleep quality, sleep onset latency, sleep 
duration, sleep efficiency, sleep disturbances, use of sleeping 
medication, and daytime dysfunction. These component scores 
are added to give an overall score (range 0-21) where higher 
scores indicate poorer sleep quality. The overall PSQI score is 
categorised into good sleep quality (0-5) and poor sleep quality 
(6-21).12 Sleep duration was categorised into < 6 hours (short 
sleep duration) and > 6 hours (based on thresholds for 
neurobehavioral dysfunction).10 
 
Statistical Analyses 
Descriptive statistics were used to report the frequency of 
breakfast consumption, sleep quality, and sleep duration. 
Frequency of breakfast consumption in an average week was 
categorised into ‘Breakfast Skippers’ (skipped breakfast at least 
once a week) and ‘Breakfast Eaters’ (ate breakfast every day). We 

also investigated the impact of the regularity of breakfast 
consumption; categorising students into a ‘Regular Breakfast 
Pattern’ (those who never ate breakfast or always ate breakfast) 
and ‘Irregular Breakfast Pattern’ (those who ate breakfast 1-6 
times a week). 
 
The measure of association used to study variables that were both 
discrete (for example, breakfast skippers/eaters and good/poor 
sleep quality) was Fisher’s Exact Test. The measure of association 
used to study the association between a discrete variable (for 
example, frequency of breakfast consumption) and a continuous 
variable (for example, sleep duration) was Kendall's tau-b. Ordinal 
regression was also undertaken to better understand the 
relationship between the dependent ordinal variable (frequency 
of breakfast consumption) and key independent ordinal variables 
(sleep duration [short/normal] and sleep quality [good/poor]). 
Goodness-of-fit statistics (Pearson Chi Square) was used to 
determine whether the model adequately describes the data. 
Data were analysed using IBM SPSS Statistics; Version 28. 
 

Results 
The response rate was 76.6% (216/282). The study population was 
predominantly made of individuals aged 20-24 years (84.3%), 
with smaller proportions in other age groups. Females make up 
56.5% of the sample. Ethnically, the majority are New Zealand 
European (53.7%), followed by Chinese (17.6%), Māori (14.8%), 
with other ethnicities making up the remainder. Detailed 
demographic data are shown in Table 1. 
 
Breakfast Consumption 
Forty five percent of students skipped breakfast at least once a 
week Table 2. Eight percent of students never ate breakfast on 
any day of the week. There was no significant association 
between breakfast skipping and gender (Fisher’s Exact Test, P = 
0.273 [2-sided]). 
 

Table 1. Age, Gender, and Ethnicity of Medical Students. 
 

Characteristic  n (%) 
Age (years) 
   15-19 
   20-24 
   25-29 
   30-34 
   35-39 

 
5 (2.3) 

182 (84.3) 
24 (11.1) 
4 (1.9) 
1 (0.4) 

Gender 
   Male 
   Female 
   Gender Diverse 

 
94 (43.5) 
122 (56.5) 

0 (0.0) 
Ethnicitya 

   New Zealand European 
   Māori 

   Pacific peoplesb 
   Chinese 
   Indian 
   Other 

 
116 (53.7) 
32 (14.8) 
15 (6.9) 
38 (17.6) 
18 (8.3) 
53 (24.5) 

 

Legend: a Some participants identified as more than one ethnic group; b 

Samoan, Cook Island Māori, Tongan. 
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Table 2. Frequency of Breakfast Consumption in an Average 
Week. 
 

Breakfast consumption 
(per week) Frequency (n) Percentage (%) 

No days 17 7.9 

1-2 days 19 8.8 

3-4 days 31 14.4 

5-6 days 29 13.5 

Everyday 119 55.3 

Total 215a 100.0 
 

Legend: a Data for breakfast consumption was missing for one student out of 
the 216 respondents. 
 
Sleep Duration 
In the month before the survey, 22.7% (49/216) of students slept 
≤ 6 hours per night, and the average sleep duration was 7.1 hours 
per night (median 7 hours per night, standard deviation 1.1 hours 
per night, range 7 hours per night [3 to 10 hours per night]). There 
was a statistically significant association between lower frequency 
of breakfast consumption and shorter sleep duration (Kendall's 
tau-b, P = 0.012). 
 
When looking at regularity, there was no statistically significant 
association between the Irregular Breakfast Pattern (ate breakfast 
1-6 times per week) as compared with Regular Breakfast Pattern 
(always ate or never ate breakfast) and short sleep duration 
(Kendall's tau-b, P = 0.619). 
 
Ordinal regression showed that for the frequency of breakfast 
consumption (dependent variable), there was a statistically 
significant result for sleep duration (P = 0.048). The value of the 
sleep duration coefficient was negative (-0.929), which suggests 
that if you are in the category “short sleep duration” (< 6.0 hours), 
you are more likely to have a lower frequency of breakfast 
consumption. Goodness-of-fit statistics confirmed that the 
regression model adequately describes the data (Pearson Chi-
Square, P = 0.949). 
 
Sleep Quality 
On average, in the month before their clinical assessment, 123 
out of 216 (56.9%) students reported poor sleep quality (PSQI > 
5). The PSQ1 range was 15 (1-16), mean 6.4, median 6. Figure 1 
is a scatter plot of PSQI and frequency of breakfast consumption. 
A higher proportion of Breakfast Skippers had poor quality of 
sleep (61/96 = 63.5%) as compared with Breakfast Eaters (62/119 
= 52.1%); however, there was no statistically significant 
association between Breakfast Skippers and poor sleep quality 
(Fisher’s Exact Test, P = 0.098 [2-sided]).  
 
When looking at regularity, there was no statistically significant 
association between the Irregular Breakfast Pattern (ate breakfast 
1-6 times per week) as compared with Regular Breakfast Pattern 
(always ate or never ate breakfast) and poor sleep quality (Fisher’s 
Exact Test, P = 0.116 [2-sided]). 

Figure 1. Scatter Plot of Sleep Quality and Frequency of Breakfast 
Consumption. 
 

 
 
 
Ordinal regression showed that for the frequency of breakfast 
consumption (dependent variable), the value of the sleep quality 
coefficient was positive (0.420), which suggests that if you are in 
the category “poor sleep quality” (PSQI > 5), you are more likely 
to have a lower frequency of breakfast consumption; however, 
this was not a statistically significant result (P = 0.331). Goodness-
of-fit statistics confirmed that the regression model adequately 
describes the data (Pearson Chi-Square, P = 0.949). 
 
Discussion 
To our knowledge, this is the first study that found a significant 
association between reduced frequency of breakfast 
consumption and shorter sleep duration in medical students. 
Given that the impact of sleep duration on health and wellbeing 
is documented in the literature, this finding has practical 
implications. Most importantly, the frequency of breakfast 
consumption is a modifiable habit. It is also important since the 
circadian rhythms can be entrained by the regularity of meals.23 
Furthermore, it has been shown that students’ own habits 
correlate with the frequency with which they promoted those 
habits to patients.24 Thus, setting up good habits of eating and 
sleep may lead to improving student health as well as promoting 
awareness of sleep habits and meal regularity to patients in the 
future. 
 
We found that approximately half of the participants reported 
skipping breakfast at least once a week. This is similar to what is 
reported in Saudi Arabia (60%)5 and falls somewhere in between 
the two extremes reported in the literature (26.7% in Japan3 and 
72% in Ghana).6 We also found that a higher proportion of 
Breakfast Skippers had poor quality of sleep as compared with 
Breakfast Eaters; however, this was not statistically significant. 
This finding is similar to an interventional study in young adults 
which showed that breakfast consumption tended to improve 
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perceived sleep quality (as compared with skipping breakfast), 
but this was also not statistically significant.25  
 
The key finding, based on correlation analysis, is that a lower 
frequency of breakfast consumption is significantly associated 
with a shorter sleep duration. Furthermore, regression analysis 
statistically confirmed that the frequency of breakfast 
consumption affects sleep duration, implying a functional 
relationship. There are large epidemiological studies,20, 21 
interventional studies,3 chronobiological evidence,23 and 
mechanistic endocrine evidence3 that support these findings.  
 
There are several proposed mechanisms that could explain why 
breakfast skipping impacts sleep duration in medical students. 
Firstly, skipping breakfast is associated with a ‘later’ chronotype 
(preference for later bed and wake times or “night owls”).26 Since 
wake times are constrained by academic and social commitments, 
later bedtimes probably lead to shorter sleep duration and may 
also lead to a later timing of evening meal/food, which could 
impact bed/sleeping time. Secondly, irregular eating times may 
produce chronodisruption (when the peripheral clocks 
desynchronise from the central clock) which can induce a 
disruption in the circadian system and affect sleep duration.23 
Chronodisruption is part of a vicious cycle impacting adipose 
tissue, organs of digestion, food components, genetic 
background, energy input and output, adaptive hyperlipogenesis, 
food intake control (leptin and ghrelin), and changes in hormones 
(insulin, corticoids).23 Furthermore, there is emerging research on 
the relationship between circadian rhythm and brain cognitive 
functions showing that chronodisruption affects attention, 
working memory, cognitive inhibition, and task switching.27 
Thirdly, breakfast skipping is associated with increased snacking 
of high-fat, high-sugar foods in the evening which also impacts 
sleep duration.25 Fourthly, there is growing evidence that 
breakfast may affect sleep through the brain-gut-microbiome 
axis (BGMA).28 Bacteria have shown to affect immune, hormonal, 
and neural responses, as well as the permeability of both the gut 
barrier and blood-brain barrier.28 One study found that total 
microbiome diversity was positively correlated with increased 
sleep efficiency and total sleep time and was negatively 
correlated with wake after sleep onset.28 Additionally, the 
macronutrient composition of the breakfast may also affect sleep 
given that there is a strong link between food, the gut 
microbiome, and health, as shown in the landmark PREDICT 1 
study.29   
 
Skipping breakfast has been shown to have an impact on health. 
A recent meta-analysis showed that skipping breakfast is 
associated with increased risk of heart disease and 
cardiometabolic risks such as obesity, hypertension, and diabetes, 
dyslipidaemia, and insulin resistance.30 Furthermore, a large 
prospective cohort study showed that breakfast skipping is 
associated with an increase in cardiovascular and all-cause 
mortality.31 There are several postulated mechanisms that may 
explain the increase in cardiovascular morbidity and mortality. 

Firstly, breakfast skipping is associated with a worse glycaemic 
control.26 Secondly, breakfast skipping is associated with 
disrupted cortisol rhythm due to a longer period of fasting which 
results in an increase in blood pressure.32 In contrast, taking 
breakfast has been shown to help lower blood pressure which 
may result in the prevention of the clogging of blood vessels, 
haemorrhage, and cardiovascular events.31 Thirdly, breakfast 
skipping in adolescents is associated with an unhealthy lifestyle 
such as consuming snacks, foods high in sugar, and fast foods as 
compared to those who regularly eat breakfast.33 Frequently 
eating fast foods is associated with endothelial dysfunction, 
inflammation, and cardiovascular disease.33 
 
Another argument against skipping breakfast is that a long 
overnight fasting period is associated with an increased risk of 
gallstones.34 A prospective study showed that a long overnight 
fast is one of the most important independent dietary risk factors 
for hospitalisation with gallstone disease.34 The mechanism for 
the increased risk of gallstones with long period of fasting is 
through reduced gallbladder motility and/or changes in bile 
composition.34 
 
The counter argument for the negative impact of breakfast 
skipping is the concept of intermittent fasting. The three most 
widely studied are daily time-restricted feeding (eating within a 
specified window), 5:2 intermittent fasting (fasting two days each 
week), and alternate day fasting.35 Preclinical studies and clinical 
trials have shown that intermittent fasting is associated with a 
broad range of benefits related to obesity, diabetes, 
cardiovascular disease, neurological disorders, and cancer; 
however, these studies have focused on overweight participants, 
so the generalisability, safety, and benefit to the general 
population are in question.35  
 
Time-restricted eating (TRE) is a specific protocol of intermittent 
fasting that is relevant to breakfast skipping because people find 
it culturally easier to skip breakfast than dinner.36 The TREAT 
randomised study showed no significant difference in self-
reported sleep measures with TRE (skipping breakfast [only 
eating from 12:00 PM until 8:00 PM]) as compared with eating 
three structured meals a day (eating breakfast [between 7:00 AM 
and 11:00 AM].36 As an attempt to investigate a potential pattern 
in those who practiced intermittent fasting, we also looked at the 
regularity of breakfast consumption. We found no significant 
association with either sleep duration or quality when we looked 
at the regularity of the breakfast eating pattern.  
 
Even though our study has a high response rate for this type of 
survey, there are several limitations. Firstly, our data were 
retrospective and are based on students’ recall over a period of 
one month. This may have resulted in self-reporting bias, more 
specifically, recall bias (where students responses depend on their 
ability to remember their eating and sleeping habits over the last 
month). Objective measures of sleep (for example actigraphy or 
polysomnography) were not undertaken. Secondly, the sleep 
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patterns in the month before the clinical assessment were 
reflective of an end-of-year assessment period. The stress 
associated with upcoming assessment could impact eating 
habits. Future research is required to investigate sleep patterns in 
a non-assessment period which would give a picture of breakfast 
and sleep patterns throughout the year. Thirdly, due to the 
quantitative nature of the data, we were not able to ascertain why 
some students chose not to eat breakfast at all (for example, lack 
of time, intentional intermittent fasting, food scarcity, nocturnal 
eating reducing morning hunger), eating less due to other health 
conditions (for example, depression), and other practicalities such 
as not having any food at home, lack of money, or poor 
organisation. Further studies with qualitative data are required to 
explore breakfast consumption (when and what is eaten) as it is a 
potentially modifiable factor which could improve sleep health. 
Additionally, we have not investigated and ruled out other 
explanations for the associations we found. Finally, given that the 
data were obtained from a single institution in New Zealand, 
wider extrapolation may not be possible. 
 
Future research ideas include (i) using objective measures of sleep 
quality, such as actigraphy or polysomnography to add to self-
reported data, (ii) collaborating with other institutions across 
different regions to improve the generalisability of results, (iii) 
conducting a controlled prospective study to add weight to the 
causality of the relationship between nutrition and sleep, (iv) 
determining the impact of social determinants such as family and 
children, (v) exploring the nuances of napping, and (vi) collecting 
data on other confounding factors that are relevant to medical 
students such as stress levels and workload. 
 
Going forward, it is also important to explore real-world practical 
and policy implications. Specific strategies include (i) educating 
students on the importance of breakfast on sleep and health; (ii) 
involving students in creative ways such as instituting a breakfast 
club; (iii) bringing breakfast to the students (if institutional 
funding is available); (iv) giving breakfast a second chance within 
their timetable (similar to how lunchtime is scheduled) given that 

many medical students do not have time in the morning, (v) 
inviting institutional staff to promote and model healthy 
behaviours. 
 
In conclusion, we found that approximately half of medical 
students skip breakfast at least once in an average week during 
an end-of-year assessment period. Importantly, we found a 
statistically significant functional association between a lower 
frequency of breakfast consumption and shorter sleep duration. 
Given the importance of sufficient sleep duration for wellbeing 
and performance, this knowledge could empower medical 
students to optimize their routines for better sleep and general 
health. 
 
Summary – Accelerating Translation 
Title: Skipping Breakfast is Associated with Shorter Sleep Duration in 
Medical Students 
Main problem to solve: Breakfast is commonly believed to be “the most 
important meal of the day”; however, it is common for medical students 
to skip breakfast. Skipping breakfast is associated with poor sleep. Good 
sleep quality and adequate sleep duration are important for the health of 
medical students; however, poor sleep quality is more common in medical 
students as compared with other university students and the general 
population. 
Aim of study: To explore the association between how often medical 
students eat breakfast and how well they sleep. 
Methodology: Year 3 medical students at the University of Auckland, New 
Zealand, completed a survey at the end of 2018. Data collection included 
information about students’ age, gender, ethnicity, the quality and 
duration of sleep, and breakfast consumption in the month before their 
end-of-year examinations. 
Results: Seventy-seven percent of the Year 3 students completed the 
survey. Forty-five percent of those medical students skipped breakfast at 
least once in an average week and 57% of students had poor sleep quality. 
There was a clear association between how often students ate breakfast 
and how long they slept.  
Conclusion: Approximately half of medical students skipped breakfast at 
least once in an average week. The more often medical students skipped 
breakfast, the fewer hours they slept. Given the importance of getting 
enough sleep for wellbeing and performance, this knowledge could help 
medical students to optimize their lifestyle for better sleep and general 
health.
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