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Abstract 

Sleep quality and its effects have become a public concern over the last few years. While the prevalence of sleep 
disorders was increasing, several studies have linked diet and physical activity as a cause of it. Indeed, many people 
complain about their sleeping problems without considering their lifestyle as a cause. This leads the efforts to focus 
on these principal factors and find their specific effect. The study aims to map out the research on the effect of nutri-
tion and physical activity on sleep quality. The literature search was conducted in electronic libraries and databases 
related to nutrition and medical literature – Google Scholar, PubMed, and ScienceDirect– using relevant selected key-
words. Article inclusion and selection were made by excluding duplicates, analyzing titles and abstracts, and review-
ing the articles’ full text. This review included 61 articles. This literature study reinforces the importance of researching 
sleep and the lifestyle contributors to poor sleep, such as physical activity and nutrition.
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Introduction
Sleep is a fundamental biological process for physi-
ological and biochemical functions in the human body, 
including immunity, metabolism, appetite regulation, 
emotional status, and cardiovascular and hormonal sys-
tems (Jyväkorpi et al. 2021). The body needs good qual-
ity and enough sleep, estimated to be 7–8  h minimum 
daily, to do all these essential functions. Sleep disorder 
is a condition with a high prevalence that damages the 
normal circadian rhythm, negatively impacting physi-
cal health and physiological well-being. Several types of 

sleep disorders are studied frequently, including obstruc-
tive sleep dyspnea and insomnia (Zhao et al. 2020).

Insomnia is the most widespread type of sleep disorder. 
It can be defined as difficulty in falling asleep or main-
taining sleep initiation. Most insomnia is considered 
a public health problem and can be a life threat (Sacks, 
et al. 2017). Lack of sleep in quality or quantity negatively 
impacts health, work performance, and quality of life 
(Pereira et al. 2020). It is believed that insomnia contrib-
utes to many adverse health complications; hypertension 
and diabetes mellitus (DM) are some of the many compli-
cations (Fernandez-Mendoza, et al. 2012; Vgontzas et al. 
2009).

The prevalence rates of sleep disorders in the Nether-
lands were studied and analyzed. The general sleep dis-
turbance (GSD) was 32.1%, whereas sleep insufficiency 
was 43.2%. The restless legs disorder and limb move-
ments during sleep rate were measured at 12.5%, insom-
nia at 8.2%, parasomnia at 6.1%, circadian rhythm sleep 
disorder at 5.3%, hypersomnolence at 5.9%, sleep-related 
breathing disorders at 7.1%, and the presence of two or 
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more concurrent sleep disorders was 12.2%. Also, sleep 
duration and onset time revealed relationships with GSD, 
respectively, with the 22:00–24:00 period and seven to 
eight maintaining optimal associates (Kerkhof 2017). 
Hypersomnia, or Excessive Daytime Sleepiness (EDS), 
is described as increased demand for sleep significantly 
during activities or situations requiring attentiveness. 
Excessive daytime sleepiness is an indicator of sleep dis-
order and an indicator of severe chronic health prob-
lems. Besides, it is associated with social consequences. 
Primary factors associated with EDS include Low activ-
ity levels, ageing, short sleep duration, obesity, sleep 
apnea, DM, depression, and others (Adama Melaku et al. 
2019). Obstructive sleep apnea (OSA) is a common but 
often unrecognized breath-related sleep disorder, and it 
is caused by pharyngeal collapse during sleep. Frequent 
awakenings characterized it waking headaches, night 
snoring, daytime sleepiness, and decreased cognitive per-
formance (Guilleminault and Zupancic 2009).

The most significant risk factor for OSA syndrome 
is obesity. In contrast, the disposition of fat reduces the 
dimension of the upper airway, decreases muscles’ activ-
ity, and the lunge volume reduced as a mechanical effect 
of obesity (Klykylo and Kay 2012). Many factors assist the 
human into slumber; nutrition is obtaining or providing 
the necessary food for growth, health, and all the physi-
ological processes (Zhao et al. 2020). It is considered one 
of the significant factors that help with sleep and play an 
essential role in regulating bodily functions, such as hor-
mones and neurotransmitters that seem essential in the 
human sleeping system. Epidemiological data show that 
the average night’s sleep has declined by about 20  min, 
based on progressively stressful life, working long hours, 
and watching TV at night. Alcohol is still used as a seda-
tive, but toleration is generated within three to seven 
days. Drinking alcohol late at night disturbs sleep qual-
ity, especially when alcohol is metabolized and left in the 
body. The association between alcohol, OSA, insomnia, 
and traffic accidents has been discussed. The study con-
firms a link between those alcohol-related deaths and 
deaths in both cases. The main effect of alcohol is the 
effect on sleep quality (Watson and Preedy 2020).

Melatonin is a hormone released from the pineal gland, 
usually at night. It has many roles in the human body, 
regulating circadian and sleep/wake cycles and enhanc-
ing sleep (Blask 2009). Melatonin can be found in many 
fruits (e.g., grapes and berries), vegetables (e.g., tomato), 
seeds (e.g., black and white mustard), cereals, and nuts 
(e.g., pistachio) (Meng, et al. 2017). However, magnesium 
is considered one of the critical elements in the human 
body that is believed to be a cofactor in several biochemi-
cal reactions. It has many benefits, such as ensuring 
sleep quality and regulating the human body’s circadian 

rhythm. Sleep quality can be affected by the diet’s food 
types, such as magnesium (Sanlier and Sabuncular 2020). 
Malnutrition and micronutrient deficiencies are risk fac-
tors for many negative consequences.

Caffeine has long been associated with a sleep disorder. 
Evidence has grown indicating the stimulating effect of 
caffeine and merely restoring normal functioning after 
abstinence from caffeine. Moreover, caffeine interrupts 
sleep, with sleep hygiene instructions calling for stop-
ping caffeine consumption before bed. However, caffeine 
response at bedtime is variable, and withdrawal may con-
fuse studies (Watson and Preedy 2020).

Physical activity (PA) is a well-known approach to 
relieving stress and improving mood and depression. 
It also proved that physically active people participate 
more in social activities (Stewart, et  al. 2003; Amaran-
tos et al. 2001). Sleep quality is proportional to PA; if one 
increases, the other follows. PA positively impacts sleep 
quality, as demonstrated in many studies. The American 
sleep disorders association has listed standard PA as a 
non-pharmacological cure to enhance sleep quality (Nor-
man et  al. 2000). Studies have shown that PA improve-
ment is an essential factor for sleep quality. Apart from 
many kinds of PA, what matters is that elevated fitness 
will decrease sleeping complications and improve sleep-
ing quality (Lee and Lin 2007). However, a low level of PA 
has been associated with insomnia and sleep-disordered 
breathing. People with obesity have behavioural prob-
lems such as low activity levels, which in turn affects 
sleeping quality and causes more complications in sleep 
(Vasquez et al. 2008; Paparrigopoulos et al. 2010).

This review aims to map out the existing literature on 
targeting the effect of nutrition and PA on sleep qual-
ity and examine if the studies consider the inter-rela-
tionships between PA and nutrition. This paper aims to 
review and illustrate this existing research in an inte-
grated manner, show gaps in the work done, and deter-
mine future research directions.

Methods
Search strategy
This review followed specified methodological methods 
for scoping reviews operating the framework proposed 
by Arskey and O’Malley for scoping reviews (Arksey and 
O’Malley 2005). The framework has five components, i.e., 
specifying the research question, specifying related stud-
ies, studies selection, charting data (collating, mapping, 
and summarizing), and reporting results. The protocol 
for this review has not been registered. The presented 
review was thoroughly researched through various data-
bases: Saudi Digital Library (SDL), PubMed, Google 
Scholar, ScienceDirect, and Harvard Medical School 
were the primary ones used to find recent articles about 
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sleep quality, nutrition, and PA and what links them 
together. The research was conducted electronically from 
February–March 2021.

The Boolean operators “AND” and “OR” for pub-
lished peer-reviewed studies were undertaken by three 
researchers (M.H.A, B.S.A. and M.S.A) within the elec-
tronic databases that were published between 2000–
2021. In determining the keywords related to the research 
question, the keywords used were “diet OR nutrition” 
AND “sleep quality OR sleeping disorders” AND “physi-
cal activity OR exercise.” Sentences such as physical activ-
ity AND nutrition, sleep AND nutrition, physical activity 
AND sleep, and all three dimensions were searched for 
relevant results.

Selection criteria
The criteria depended on selecting the articles included 
in the review: (1) they revolved around three main top-
ics (sleep quality, nutrition, and PA). (2) specific diets 
and behavioural changes were suggested as treatments. 
(3) it was focused on adults and older adults. (4) it was in 
English. (5) it was available in full text. Articles were only 
included if they fulfilled the inclusion criteria and were 
presented as an abstract or an article in the press.

Selection process
Three reviewers (M.H.A, B.S.A and M.S.A) indepen-
dently screened titles and abstracts and assessed full-
text articles to establish eligibility for inclusion. A fourth 
reviewer (N.W.A.) was consulted for discrepancies. 
The selected articles were exported and collected in the 
Mendeley Desktop (version 1.19.8) reference software to 
manage and resort to the articles as references. The con-
tent of all files would be at the level of relevance in the 
search. Then the information will be relied upon in the 
basic research.

Data extraction
The authors (N.A, N.A, M.A, B.A, M.A and O.G) agreed 
that the data would be extracted from the full text to be 
reviewed. Then it would be verified by them. The data 
were extracted to describe the main topics, the study 
design, aim, age group, intervention, PA, sleep, nutrition, 
and other primary outcomes.

Results and discussion
Initially, 175,767 records were found through databases, 
and three records were from other sources (Fig.  1). 
Only 413 records were retrieved, as their topics seemed 
appropriate to include in the review. After screening 
the records, 218 records were included, and 112 were 
only concerned with nutrition or PA or only sleep-
ing problems. Other articles needed the appropriate 

recommendations or solutions, while some were con-
cerned with different age groups. After that, 106 full-text 
articles were assessed for eligibility, and 45 were excluded 
because they only had nutrition, PA, and some needed 
further research. Finally, 61 articles were included in the 
review.

Of the 61 studies, 13 were cross-sectional studies, 11 
were randomized control trials, 4 were experimental 
studies, 5 were clinical trials, and the other 28 were stud-
ies and articles to collect general information concerning 
the three dimensions. Of the 61 studies, ten focused on 
sleep and sleep disorders, 37 focused on nutrition and its 
relation to sleep quality, 13 focused on PA and sleep qual-
ity, and one focused on the three dimensions altogether.

The extensive review results in an interrelated connec-
tion between sleep quality and diet, and sleep quality and 
PA was found by conducting the actual results found in 
many studies. Those studies reported that if the individu-
als followed a healthy diet, did the regular physical activ-
ity, and got enough sleep; it would help them avoid the 
risk of chronic conditions that may interrupt their sleep 
quality (Watson and Preedy 2020). Other studies showed 
that the quantity of food could affect sleep quality, but 
even the food in the diet had effects.

Sleep disorders
Several studies indicate that sleep patterns, such as short 
sleep periods (< 7  h) and long (> 9  h), can influence the 
risk of developing chronic disease (St-Onge et al. 2016a). 
Short sleep duration has become more scrutinized and 
associated with an increased risk of type 2 DM, obesity, 
and cardiovascular disease (St-Onge et  al. 2016b). Also, 
it impairs glucose metabolism, which increases the risk 
of type 2 DM (Arora et  al. 2015). Researchers found a 
possibility that a short sleep period might impede those 
body-rebuilding processes usually done during sleep and 
may lead to behavioural and biological risk factors for 
developing chronic disease (Broussard and Brady 2010). 
Biologically, sleep affects circulating levels of the hunger 
hormones that indicate hunger, leptin, and ghrelin. Ghre-
lin indicates hunger, while leptin indicates satiety. Sleep 
deprivation leads to high ghrelin levels and low levels of 
leptin. Accordingly, the hormonal imbalance of leptin 
and ghrelin might lead to overconsumption (Arora et al. 
2015; Broussard and Brady 2010). Adiponectin, a secre-
tory product of adipose tissue found at low levels in the 
plasma of obese individuals, is inversely associated with 
adolescent girls’ sleep duration. However, sleep depri-
vation causes neurons to be activated more in response 
to food stimuli, which increases the urge to search for 
food with a high amount of energy, especially those 
energy-dense foods rich in sugar and fat (Sacks, et  al. 
2017). Another pathway in which sleep disturbances and 
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deprivation are caused by metabolic dysregulation over 
the activation of the hypothalamic–pituitary–adrenal 
(HPA) axis; it liberates neuroendocrine parameters such 
as cortisol, resulting in increased glucose and insulin and 
decreased levels of adiponectin (Frank et al. 2017).

Short sleep duration shows additional irregular con-
suming habits, including energy-dense, smaller, and more 
frequent meals through irregular mealtime (Dashti et al. 
2015). Suggested behaviour includes more opportuni-
ties and time to eat, being psychologically stress-free, 
increased perceptiveness to dietary meals reward, unre-
stricted eating, more additional energy required to main-
tain extended alertness, and shifts in hunger hormones 
(Bartel et al. 2015). As a result, lack of sleep may stimu-
late extra energy intake by influencing consumer behav-
iour and nutritional composition. A well-established 
relationship exists between higher total energy, fat intake, 
and short sleep time. The relationship between overeat-
ing and sleep has also been well-examined and appears 
strong (Patel and Hu 2008).

Moreover, longer sleep duration is associated with an 
increased risk of type 2 DM, obesity, cardiovascular dis-
eases (CVD), depression, and chronic renal diseases in 
observational studies. In a cross-sectional study, sleep 
disturbances, such as sleep apnea, are also related to 
prolonged sleep duration. Indeed, coping with an infe-
rior quality of sleep and longer sleep duration is associ-
ated with increased cortisol activity in adolescents (Mrug 
et al. 2016). Evidence from prospective studies indicates 
that sleep period changes may increase the risk of CVD, 
type 2 DM, and metabolic syndrome mortality (Ferrie, 
et al. 2007; Song et al. 2016). Studies have also revealed 
that employees encounter regular changes in their work 
shifts; their sleep patterns cause a lack of physical activ-
ity, weight gain, sleep deprivation, increased cortisol pro-
duction, and increased inflammation (Frank et al. 2017).

In 2014, researchers conducted a cross-sectional study 
at King Abdul-Aziz Medical City to identify the associa-
tion between sleep duration and common health issues. 
The results show that 33.8% reported a short sleep period 

Fig. 1 PRISMA flow diagram
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of fewer than seven hours. The results show that 33.8% 
reported a short sleep period of fewer than seven hours 
in the nighttime. The short sleep period was higher 
in females than males (37.3% vs. 31.4%, p < 0.01). The 
most common health conditions reported were DM 
(20.8%), BMI of > 30  kg/m2 (39.1%), depression (4.3%), 
hypertension with (33.9%), asthma with (17.3%), COPD 
with (6.6%), and hyperlipidemia with (2.7%). DM was 
associated with sleep longer than 9  h per night (25.4%, 
p = 0.011) and hypertension (54.2%, p < 0.01) (Ahmed, 
et al. 2017).

Sleep duration of more or less than seven to eight hours 
a day is associated with DM, CVD, depression, obesity, 
work failure, car accidents, learning and memory issues, 
and an increased mortality rate (Sanlier and Sabuncu-
lar 2020). Foods and nutrients consumed before bed 
have a substantial effect on it. Assessing the relationship 
between sleep quality and nutrient intake is crucial to 
improve the nutritional factors that quickly affect sleep 
quality. Some researchers revealed that dietary modifica-
tion could lead to better sleep quality. Moreover, it has 
been proposed that macronutrients impact sleep quality 
and duration. Getting enough hours of sleep may lead 
to eating healthy choices. However, sleep quality is more 
important than quantity, indicating that good sleep is a 
prerequisite for better food consumption (Sanlier and 
Sabuncular 2020).

Recent epidemiological and cross-sectional stud-
ies showed an association between nutrition and sleep 
period. Nearly most studies have shown that unhealthy 
choices of foods are associated with shorter sleep periods 
and inconsistent sleep patterns (Sanlier and Sabuncular 
2020). Acceptable sleep periods have been completely 
associated with health-behavioural patterns such as com-
pliance with a healthy diet among children, adolescents, 
and adults. Whereas a negative association between 
short sleep periods and health-related behavioural pat-
terns (Quick, et al. 2014).

Macronutrients
The relationship between macronutrient and sleep dura-
tion have been reported in many previous studies; it is 
known that both meal timing and overall nutrient con-
tent affect sleep. Food eaten before bed is linked to sleep 
disturbances, and the effect of the macronutrient con-
tent in the diet on sleep quality is also evident (Arnulf, 
et  al. 2002; Yajima, et  al. 2014). Epidemiological studies 
reveal a positive relationship between food habits and 
sleep quality (Grandner et al. 2013; Santana 2012). A high 
intake of fat is related to sleep disturbances, and the Med-
iterranean diet is associated with fewer insomnia symp-
toms (St-Onge et al. 2016b). Furthermore, a randomized 
study about the relationship between a short sleep period 

and increased dietary intake was conducted on 30 par-
ticipants, 15 healthy women, and 15 healthy men. Their 
ages were between 30 to 49 years old; sleep was assessed 
for two weeks by sleep log and actigraphy, and the result 
showed that an increase in energy and fat intake caused a 
reduction in sleep duration (St-Onge, et al. 2011).

Poor sleep experience might be associated with irregu-
lar dietary patterns such as consuming energy-rich foods, 
fats, or refined carbohydrates that meet most energy 
requirements. They consume fewer vegetables and fruits 
but more snacks (Sanlier and Sabuncular 2020). Besides 
sleep duration, bedtime is closely related to food intake 
(Grandner et  al. 2013). Late sleepers have shorter sleep 
periods, significantly more dietary consumption, and 
fewer servings of vegetables at night. Regarding macro-
nutrients, people who are late to sleep consume more 
carbohydrates, fats, and protein at night. Both high 
and low carbohydrates diets might be associated with 
changes in sleep periods. The dietary changes in carbo-
hydrates also primarily affect rapid eye movement (REM) 
sleep (Afaghi et  al. 2007). A study of the effects of high 
carbohydrates diets low in fat or deficient in carbohy-
drates concerning slow-wave sleep in fourteen healthy 
men found that low carbohydrates diets could induce 
increases in slow-wave sleep in the short term (p < 0.05) 
and found similar changes in slow-wave sleep after sub-
jects ate a high carbohydrates diet (Yajima, et  al. 2014). 
After a high carbohydrate diet, slow-wave sleep dropped 
at the start of the sleep cycle, so the difference in sleep 
patterns between test meals during the entire sleep 
period (p < 0.01). The researchers report that this drop in 
sleep at the start of the sleep cycle is connected to carbo-
hydrate oxidation (Sanlier and Sabuncular 2020).

Accordingly, carbohydrate oxidation was found to 
be more elevated after consuming high-carbohydrate 
diets than after a high-fat diet, and carbohydrate oxida-
tion was found to be lower during slow-wave sleep and 
higher during REM sleep. Some researchers have shown 
that diets with high carbohydrates positively affect delay-
ing sleep, and researchers have found that a diet rich in 
carbohydrates leads to a shorter latency time than a con-
trolled diet. Furthermore, those diets high in protein had 
less wakefulness (Lindseth et  al. 2013). Several studies 
showed that subjects with short sleep duration get more 
additional calories from refined carbohydrates or fat 
(Grandner et  al. 2013). It is believed that after consum-
ing meals low in fat and high in carbohydrates, there is 
an upsurge in slow-wave sleep duration and a drop in the 
duration of sleep spent during the REM phase. In this 
study, drinks with a high level of carbohydrates raised 
the tendency to sleep duration compared to those with a 
low level of carbohydrates (Sanlier and Sabuncular 2020). 
The effect of some foods and drinks on sleep appears 
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due to their content and amount consumed. Foods that 
contain protein make it easier to fall asleep. Carbohy-
drates are responsible for a sense of ease and comfort by 
impacting the level of serotonin. Foods that affect tryp-
tophan availability are two of the most promising sleep-
inducing foods in synthesizing serotonin and melatonin. 
Melatonin synthesis is initiated through the synthesis 
of 5-hydroxy-tryptophan from tryptophan by trypto-
phan-5-hydroxylase. Then serotonin is synthesized from 
5-hydroxy-tryptophan by 5-hydroxy-tryptophan decar-
boxylase. Another study revealed a link between lack of 
sleep associated with eating energy-rich foods (for exam-
ple, foods high in fats and refined carbohydrates), insuffi-
cient consumption of vegetables and fruits, and irregular 
eating habits (Sanlier and Sabuncular 2020).

A cross-sectional study showed that dietary protein 
intake relates to sleep quality, period, and pattern. Pro-
tein intake has a positive association with sleep period, 
and those who consumed less protein have more insom-
nia episodes than those who consumed more (Zhou et al. 
2016). One study studied the effect of a diet consisting of 
high carbohydrates, fat, and protein compared to a con-
trol diet consumed daily for four days. The high protein 
diet lowered the number of awakenings compared to 
the control diet. The effect of macronutrients on sleep 
is demonstrated by tryptophan, the precursor to sero-
tonin and a sleep-inducing agent. High glycemic index 
carbohydrates can increase tryptophan turnover. So, 
foods with high glycemic indexes are expected to stimu-
late sleep by increasing tryptophan and serotonin levels 
in the brain. Different pathways metabolize tryptophan 
to serotonin, melatonin, and niacin in the brain. It is also 
known that sleep deprivation reduces inhibitory control, 
stimulates negative moods, and affects the hormones that 
regulate appetite (Sanlier and Sabuncular 2020).

A high glycemic index (GI) diet is linked to stroke, can-
cer, and some chronic diseases (Yu, et  al. 2016; Kabat, 
et  al. 2008; Barclay, et  al. 2008). Tryptophan competes 
with large natural amino acids in transport to the brain, 
so this change in the ratio may increase tryptophan in 
the brain. It is possible to notice the increase of serotonin 
levels in the brain after consuming carbohydrates; this 
mechanism explains the observations that a high-glyce-
mic-index diet aids the sleep cycle (Afaghi et  al. 2007). 
Also, it has been shown that diets with a high GI content 
stimulate inflammatory immune responses and lead to a 
rotation of the gut microbiome that may have an excel-
lent effect on sleep quality (Zhou et al. 2016).

The essential amino acid tryptophan has a direct and 
essential impact on brain neurotransmitters. It functions 
as a precursor to melatonin and serotonin, which means 
it has a connection to improving sleep quality and regu-
lating circadian rhythms, and it can be obtained from the 

diet (Lindseth and Murray 2016). Moreover, tryptophan 
intake in breakfast may be required for enhancing sleep 
initiation due to a high amount of serotonin-synthesized 
plasma melatonin in the pineal gland, which is synthe-
sized again in the pineal gland during the day after the 
breakfast is consumed for several hours (Watson and 
Preedy 2020).

A comparative study was conducted to assess the 
impact of tryptophan-enriched cereal intake on improv-
ing sleep and showed that it is a facilitating and effec-
tive tool to improve sleep (Bravo, et  al. 2013). Another 
study showed a modest but significant impact of trypto-
phan (p < 0.01) and niacin (p < 0.01) on sleep quality and 
insomnia (Verster et al. 2015). Although, an experimen-
tal study about the effect of light exposure and trypto-
phan-rich breakfast during the daytime on the secretion 
of melatonin at night was conducted on 40 males aged 
22–31 years old and lasted for five days and four nights. 
The results showed that bright light exposure and a tryp-
tophan-rich breakfast during the daytime encouraged 
melatonin secretion at night (Fukushige, et al. 2014).

Additionally, a study of 40 patients with insomnia 
who had received gamma-aminobutyric acid (GABA), 
which is a bioactive amino acid, for four weeks reported 
declined sleep latency and improved sleep efficacy. Glu-
tamine is a nonessential amino acid involved in GABA 
synthesis and is considered a sleep inducer. Tyrosine 
is also a nonessential amino acid; its metabolite is nor-
epinephrine. A study reported that 150  mg/kg of tyros-
ine supplementation following sleep enhances vigilance, 
working memory, and reasoning (Zhao et al. 2020). How-
ever, the association between tyrosine supplementation 
and sleep quality must be well studied. Two randomized 
controlled diet studies were conducted to evaluate the 
effect of a high-protein diet on sleep quality in obese and 
overweight adults revealing that excellent portion intake 
from protein enhances their sleep quality (p < 0.01) (Zhou 
et  al. 2016). On the contrary, another study conducted 
to assess the influence of a low-calorie, high-protein diet 
on OSA symptoms and severity in obese adults, which 
increases the protein intake while following a low-cal-
orie diet, showed no further positive impacts on OSA 
(p < 0.001) (Melo 2021).

Snacks rich in branched-chain amino acids (BCAA) 
are helpful for cirrhotic patients who do not have explicit 
encephalopathy but have sleep problems. BCAA sup-
plementation improves sleep trouble; amino acid sup-
plementation without BCAA-induced sleep disturbance. 
Neurosteroids, which have been proposed to be associ-
ated with hepatic encephalopathy, have been known to 
cause substantial sleep/wake cycle changes. BCAAs can 
work as psychotropic substances directly working on the 
central nervous system. OSA and restless legs syndrome 
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are also known as causes of sleep trouble in patients with 
chronic liver disease (Watson and Preedy 2020).

Dietary fat showed great importance in regulating the 
body system. Several studies have shown the effect of dif-
ferent kinds of fat on the sleep–wake cycle. It has been 
proven for the first time that a high-fat diet affects the 
circadian cycle among mice. The study was conducted on 
mice. Their objective was to show that alterations in diet 
affected the circadian clock. This study showed that mice 
on a high-fat diet had longer and higher activity levels, 
resulting in less sleep (Kohsaka, et al. 2007).

Similarly, a study on humans was conducted to deter-
mine whether there was an association between fat diet 
intake and sleep period. A study was conducted in 2002 
in Jiangsu, China, by collecting data through a national 
survey. It concluded that individuals with higher fat 
consumption had fewer hours to sleep (less than seven 
hours) and suffered decreased sleep duration (Shi et  al. 
2008). On the contrary, a study has shown that individu-
als who consumed a high-fat diet had better sleep qual-
ity. The study aimed to evaluate the relationship between 
serum fat on sleeping disturbances. A negative correla-
tion was found between the fat concentrations and the 
level of sleep disturbances (Irmisch et  al. 2007). Even 
though previous studies showed positive and negative 
results regarding fat consumption, they claimed no rela-
tion between fat content in food and sleep (Landström 
et al. 2000).

Saturated fatty acids (SFAs) have a particular effect on 
body weight and health conditions. It has been proven 
in many studies that SFAs are a risk factor for many dis-
eases, mainly cardiovascular disease (Sacks, et al. 2017). 
Consuming sugars and saturated fat have been associated 
with short sleep duration and fewer recovery and ad libi-
tum diets by the inpatient sleep interruption study (Frank 
et al. 2017). However, studies examining the relationship 
between SFAs and sleep quality are rare—a randomized 
clinical trial of patients with 26 normal body weight 
adults on a controlled diet. The study’s objective was to 
find the dietary patterns that affect sleep if sleep differs 
from a controlled diet. They discovered that SFAs with 
a low-fiber diet are associated with less restorative sleep 
(p < 0.05) (St-Onge et al. 2016a).

Cholesterol also affects sleep quality, as a study has 
shown that a high cholesterol-containing diet can cause 
non-restorative sleep (Grandner et  al. 2014). Although, 
more studies have shown that high and low cholesterol 
consumption can negatively affect the duration and qual-
ity of sleep (Santana 2012; Gangwisch, et al. 2010).

Polyunsaturated fatty acids (PUFA) have a good reputa-
tion for health in general, and it is known that omega-3 
PUFA helps prevent cardiovascular disease (Aung, et al. 
2018), and stroke (Saber, et  al. 2017). A previous study 

on hamsters examined the role of omega-3 regarding 
melatonin rhythms; the aim was to find the effect of an 
omega-3 PUFA deficit diet on melatonin levels. They 
concluded that deficiency in omega-3 PUFA caused a 
disturbance in sleep by affecting the melatonin rhythm 
(Lavialle, et al. 2008). Additionally, fatty acids have shown 
several effects on sleep quality. A clinical study about the 
association between fatty acids and sleep quality was con-
ducted on 63 obese patients (54 male and 9 female) aged 
18 to 65. The unsaturated fatty acid was positively cor-
related with total sleep time. The study showed a positive 
effect of omega-3 PUFA on sleep quality among obese 
individuals with OSA. This study aimed to determine the 
relationship between sleep quality and gluteal adipose 
tissue fatty acids. It resulted in a significant positive rela-
tion (p < 0.05) between omega-3 PUFA and sleep quality, 
REM sleep, and slow-wave sleep (Papandreou 2013).

On the other hand, a case report suggested the oppo-
site regarding omega-3 PUFA. The study claimed that 
high eicosapentaenoic acid (EPA) fish oil supplements 
are a possible cause of sleep disturbance in successfully 
depression-treated patients. Sleep disturbances were 
diminished once the supplements were stopped (Blan-
chard and McCarter 2015). Table  1 summarizes some 
studies with various methods in different age groups that 
were conducted to examine the relationship between 
sleep quality and energy intake.

Micronutrients
Micronutrient intake has additionally been suggested 
to affect sleep patterns (Frank et al. 2017). Vitamins and 
minerals affect the quality of sleep and are intercon-
nected to the effect on melatonin production. Exogenous 
melatonin is safe and beneficial in enhancing quality and 
sleep–wake cycles (Sanlier and Sabuncular 2020). Based 
on many studies, vitamin B12 and vitamin B12 (thiamine) 
have been consumed at higher levels in people who sleep 
regularly than those with insomnia. Besides, several well-
designed studies support valerian (A herb that is mostly 
used to treat sleeping disorders, especially insomnia) 
as an effective supplement for improving sleep patterns 
(Watson and Preedy 2020).

Pyridoxine deficiency is thought to increase the risk 
of mental disorders and disturb sleep. Vitamin B12 is 
also believed to affect the shortening of sleep duration, 
wakefulness rhythm, and sleep propensity’s circadian 
rhythm. Additionally, it is believed to reduce night-time 
leg cramps. Some minerals and vitamin deficiencies can 
disturb sleep (Sanlier and Sabuncular 2020).

The development of daytime neurocognitive impair-
ment may be related to Vitamin D deficiency. It may 
advance the risk of developing OSA by promoting 
chronic rhinitis, decreased airway pressure, and enlarged 
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adenoid tonsils. More research is required to determine 
the complex relationship between regular sleep duration 
and vitamin D (Watson and Preedy 2020).

A double-blind clinical trial study with 89 adult partici-
pants with sleep disorders, aged between 20–50-year-old, 
divided into two groups: intervention with 50 000-unit 
of vitamin D supplement and placebo. The study showed 
that vitamin D improved sleep quality and reduced sleep 
latency with (p < 0.05) instead of increasing sleep dura-
tion (Majid et  al. 2018). Moreover, vitamin C, found in 
citrus fruits and vegetables, protects the brain from the 
memory loss associated with sleep deprivation. Also, 
vitamin B6 (pyridoxine) is widely found in food items 
that act as an enzyme in hundreds of enzymatic reactions 
(Zhao et al. 2020).

Iron plays a significant role in many enzymatic pro-
cesses. An adequate amount of iron in the central nerv-
ous system is essential for dopamine receptors’ normal 
functioning, where tyrosine hydroxylase controls dopa-
mine synthesis. Iron and tetrahydrobiopterin are tyros-
ine hydroxylase cofactors. Also, iron is associated with 
the functions of opioid peptides, GABA, and serotonin 
(Partinen et al. 2014).

Several studies have reported that magnesium 
enhances melatonin secretion in the pineal gland by pro-
moting the N-acetyltransferase activity of serotonin as 
the central enzyme in melatonin synthesis, which can 
enhance sleep quality. Lack of vitamins such as B vita-
mins or minerals such as magnesium might negatively 
impact sleep. Physiologically, this relies on the synthesis 
impacts of melatonin and serotonin (Sanlier and Sabun-
cular 2020) (Table 2).

Physical activity
The impact of PA on sleep duration and quality stud-
ies conflicted on this subject. Some concluded that PA 
positively affected relieving stress and improved sleep 
quality (Hori et al. 2016). In contrast, other studies have 
concluded negative results (Choi and Sohng 2018). It is 
well known that PA affects sleep quality positively (Ben-
loucif, et  al. 2004). Most people reported sleeping bet-
ter if they did any activity during the day. Several studies 
have shown that people with medium to high PA levels 
had better sleep quality (Benloucif, et al. 2004; Yang et al. 
2012).

Moreover, A prospective open-label study has shown 
that there is evidence that daily walking was ben-
eficial in improving subjective sleep quality in both 
active and inactive individuals. This study’s samples 
were 490 healthy individuals; they were sectioned into 
two groups, 214 were active, and 276 were inactive. 

After four weeks of walking intervention, it was found 
that the Pittsburgh Sleep Quality Index (PSQI) had 
improved along with sleep duration and latency (Hori 
et al. 2016).

A study examined whether exercise training 
improved sleep quality for adults and older adults with 
sleeping disorders. The study targeted 305 adults over 
40 years old with sleeping disorders using self-reported 
PSQI or polysomnography. The study intervened with 
a formal aerobic or resistance training program. It was 
conducted significantly reduce sleep latency for the 
exercise group. However, the results did not differ in 
sleep efficiency, sleep disturbance, or daytime function-
ing (Yang et al. 2012).

Although, a prospective open-label study concern-
ing improving subjective sleep by walking intervention 
examined a sample of 490 healthy workers and divided 
them into two groups; 276 subjects without PA habits 
and 214 subjects with PA habits. A walking interven-
tion with a target of 10,000 steps every day for a month 
was completed. PSQI measurements were administered 
twice, before and after the study. The results showed 
that the walking intervention improved the subjects’ 
PSQI scores in both groups. It also improved sleep 
latency and duration (Hori et al. 2016).

More studies were interested in finding a posi-
tive effect on subjective and objective sleep quality. 
An experimental study aimed to observe the impact 
of a 12-month moderate to intense PA intervention 
on subjective and objective sleep quality. A sample of 
66 inactive participants aged 55 or older with mild to 
moderate sleeping problems was given a 12-month pro-
gram to increase their PA. The study improved some 
subjective and objective sleep dimensions. It resulted in 
less impaired PSQI global sleep quality scores (p = 0.01) 
(King, et al. 2008). However, a systematic study demon-
strated in 2019 showed no effect of PA on sleep quality 
or quantity, and the researchers studied the latest eight 
years of publications. They reviewed and analyzed the 
selected researchers systematically and concluded 14 
studies. Comparing the PA and sleep quality was based 
on moderate to vigorous PA levels. They found that 
some studies had a negative result with no effect of PA 
on sleep quality. They also concluded that PA could be 
a modifiable risk factor for improving sleep in further 
studies (Wang and Boros 2021).

Many studies have agreed upon the positive effect 
of PA on sleep quality. However, negative results still 
existed. A study has shown no noticeable effect of 
PA on sleep quality. A floor-seated exercise program 
(FSEP) was implemented on 77 older adult participants. 
Sleep quality had no significant effects (Choi and Sohng 
2018).
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Conclusions
Studies showcasing the association between nutrition, 
sleep quality, and PA have been discussed in this review. 
These associations were concerned with the positive 
and negative correlations that were regarded with those 
studies. Several studies examined the effect of macro- 
and micro-nutrients on sleep parameters. Some stud-
ies proved that there was a positive correlation between 
nutrient intake and quality of sleep.

Nutrients such as tryptophan-rich foods, antioxidants, 
melatonin, micronutrients, and fruits positively affect 
sleep quality. Moreover, the leading cause of sleep restric-
tion was excessive energy intake. Specifically, short sleep 
duration was mainly correlated with excessive energy 
intake of carbohydrates and fat. Nevertheless, to what 
extent diet can impact sleep remains to be seen. For this 
reason, some diet nutrients and models can be utilized as 
sleep modulators. More studies about the effect of eating 

Table 2 Shows studies that were conducted to assess and analyze the effect of macro- and micronutrients as interventions for sleep 
disorders

Study Design Participants Component Outcomes Reference

Laboratory sleep evaluation Young males low-fat / High-carbohydrate 
vs. high-fat / low-carbohy-
drate or balanced isocaloric 
diets

Less none-REM sleep (Phillips, et al. 1975)

Laboratory sleep evaluation Young males Low-glycemic-index vs. high-
glycemic-index meals

Sleep onset shortening (Afaghi et al. 2007)

Cross-sectional Adults High-fat intake Reduced sleep period (Shi et al. 2008)

A parallel, randomized, con-
trolled trial

Obese males and moderate 
to severe OSA

Liquid, very low-calorie diet 
pursued by gradual normal 
diet vs. usual diet

Improved OSA (Johansson, et al. 2009)

Randomized clinical trial, 
crossover intervention

In-patient normal BMI adults High-sugar intake, low-fiber, 
and high-saturated fat vs. 
ad libitum

Wakefulness and less restora-
tive sleep

(St-Onge et al. 2016a)

Clinical trial, double-blind Young adults High tryptophan diet vs. low 
tryptophan diet

Less level of sleepiness 
and sustained attention 
the next morning

(Markus et al. 2005)

Clinical trial, double-blind Elderly with insomnia 
in a long-term care

Diets supplement with zinc, 
magnesium, and melatonin 
vs. placebo

Improved sleep time 
and quality

(Rondanelli et al. 2011)

Cross-sectional Adults Deficiency in the following: 
selenium, vitamin B1, magne-
sium, phosphorus, iron, zinc, 
and folate

Short sleep period (Grandner et al. 2013)

Cross-sectional Adults Deficiency in the following: 
vitamin C, alpha-carotene, 
lycopene, vitamin D, calcium, 
and selenium

Difficulty to sleep and sleep 
maintenance

(Grandner et al. 2014)

Clinical trial Adults with sleep troubles Vitamin D supplement vs. 
placebo

Enhanced sleep period 
and quality

(Majid et al. 2018)

Randomized trial, double-
blinded

Adults High zinc food vs. astaxanthin 
zinc food or placebo sup-
plemented with astaxanthin 
oil and zinc-enriched yeast 
or placebo

Improved sleep quality (Saito et al. 2017)

Randomized trial, placebo-
controlled

Elderly Fermented milk drink vs. 
placebo

Improved sleep quality (Yamamura, et al. 2009)

Randomized trial Elderly with chronic insomnia Tart cherry juice drink vs. 
placebo

Decline in insomnia severity (Pigeon et al. 2010)

Laboratory sleep evaluation Adults and elderly Jerte Valley cherry cultivars Improved sleep time (Garrido, et al. 2010)

Self-controlled diet Adults with self-reported 
sleep disruption

Kiwi Improved sleep onset 
and quality

(Lin et al. 2011)

Randomized trial, placebo-
controlled

In-patient adult males Atlantic salmon vs. alterna-
tive meal, i.e., beef, chicken, 
and pork

Better functioning life (Hansen, et al. 2014)

Cross-sectional Adults and elderly Oily fish foods Improved sleep quality (Brutto et al. 2016)
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habits and the timing of meals should be conducted to 
understand the precise impact of nutrition on sleep 
quality.

In conclusion, the results were mainly positive in PA’s 
effect on sleep duration and sleep onset regarding physi-
cal activity. The relationship was as follows: wherever the 
exercise rate increased, the amount of sleep improved. 
However, some studies claimed that PA did not affect 
sleep enhancement. Those studies needed further inves-
tigation on their side.

Strengths and limitations
The primary strength comes from its focus on diet and 
PA as an intervention to enhance sleep quality by focus-
ing on diet and PA intervention rather than searching 
broadly for all sleep quality interventions to enhance 
(such as medication and other therapy). The lifestyle 
changes “nutrition and PA” generally have more long-
term benefits than the different solutions and minor or 
no side effects. It also benefits life quality, mental health, 
work performance, and social life. Moreover, no national 
study shows that the prevalence of sleep disorders in 
Saudi Arabia can be generalized. The limitations of this 
work were the focus on the studies that involved adults 
as samples. Besides, the BMI value was not considered in 
the studies’ inclusion and exclusion.

Suggestions for future research
The main gap found during the research process was the 
significant need for studies reporting the relationship 
between those three dimensions (nutrition, PA, and sleep 
quality). There was even no questionnaire conducted to 
assess the relationship between the dimensions. Moreo-
ver, there needed to be more clinical trials with restricted 
instructions and with accurate outcomes. This was a 
scoping review aimed at identifying the beadth and scope 
of research on the topic. It also opens new avenues for 
future research and may serve as a source of hypotheses 
for future quantitative research.

Abbreviations
BCAA   Branched-Chain Amino Acids
BMI   Body Mass Index
COPD  Chronic Obstructive Pulmonary Disease
CVD  Cardiovascular Diseases
DM  Diabetes Mellitus
EDS  Excessive Daytime Sleepiness
EPA  Eicosapentaenoic Acid
FSEP  Floor-Seated Exercise Program
GABA  Gamma-Aminobutyric Acid
GI  Glycemic Index
GSD  General Sleep Disturbance
HPA  Hypothalamic-Pituitary-Adrenal
OSA  Obstructive Sleep Apnea
PA  Physical Activity
PSQI  Pittsburgh Sleep Quality Index

PUFA  Polyunsaturated Fatty Acids
REM  Rapid Eye Movement
SDL  Saudi Digital Library
SFA  Saturated Fatty Acid
TEE  Total Energy Expenditure

Authors’ contributions
N.W.A designed the review and performed the literature analysis. N.W.A, 
N.A, M.H.A, B.S.A, and M.S.A wrote the manuscript. N.W.A and O.M.G critically 
revised the text and gave a substantial scientific contribution. N.W.A and 
O.M.G review and formatting. All authors have read and agreed to the pub-
lished version of the manuscript.

Funding
Not applicable.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 16 May 2023   Accepted: 28 September 2023

References
Adama Melaku Y, Reynolds AC, Gill TK, Appleton S, Adams R. Association 

between macronutrient intake and excessive daytime sleepiness: an iso-
caloric substitution analysis from the North West Adelaide health study. 
Nutrients. 2019;11(10):2374. https:// doi. org/ 10. 3390/ nu111 02374.

Afaghi A, O’Connor H, Chow CM. High-glycemic-index carbohydrate meals 
shorten sleep onset. Am J Clin Nutr. 2007;85(2):426. https:// doi. org/ 10. 
1093/ ajcn/ 85.2. 426.

Ahmed AE, et al. Prevalence of sleep duration among Saudi adults. Saudi Med 
J. 2017;38(3):276. https:// doi. org/ 10. 15537/ smj. 2017.3. 17101.

Amarantos E, Martinez A, Dwyer J. Nutrition and quality of life in older adults. J 
Gerontol A Biol Sci Med Sci. 2001;56:54. https:// doi. org/ 10. 1093/ gerona/ 
56. suppl_2. 54.

Arksey H, O’Malley L. Scoping studies: towards a methodological framework. 
Int J Soc Res Methodol. 2005;8(1):19. https:// doi. org/ 10. 1080/ 13645 57032 
00011 9616.

Arnulf I, et al. Mid-morning tryptophan depletion delays REM sleep onset in 
healthy subjects. Neuropsychopharmacology. 2002;27(5):843. https:// doi. 
org/ 10. 1016/ S0893- 133X(02) 00358-5.

Arora T, Choudhury S, Taheri S. The relationships among sleep, nutrition, and 
obesity. Curr Sleep Med Rep. 2015;1(4):218. https:// doi. org/ 10. 1007/ 
s40675- 015- 0030-z.

Aung T, et al. Associations of omega-3 fatty acid supplement use with 
cardiovascular disease risks meta-analysis of 10 trials involving 77 917 
individuals. JAMA Cardiol. 2018;3(3):225. https:// doi. org/ 10. 1001/ jamac 
ardio. 2017. 5205.

Barclay AW, et al. Glycemic index, glycemic load, and chronic disease risk - A 
metaanalysis of observational studies. Am J Clin Nutr. 2008;87(3):627. 
https:// doi. org/ 10. 1093/ ajcn/ 87.3. 627.

Bartel KA, Gradisar M, Williamson P. Protective and risk factors for adolescent 
sleep: a meta-analytic review. Sleep Med Rev. 2015;21:72. https:// doi. org/ 
10. 1016/j. smrv. 2014. 08. 002.

Benloucif S, et al. Morning or evening activity improves neuropsychologi-
cal performance and subjective sleep quality in older adults. Sleep. 
2004;27(8):1542. https:// doi. org/ 10. 1093/ sleep/ 27.8. 1542.

https://doi.org/10.3390/nu11102374
https://doi.org/10.1093/ajcn/85.2.426
https://doi.org/10.1093/ajcn/85.2.426
https://doi.org/10.15537/smj.2017.3.17101
https://doi.org/10.1093/gerona/56.suppl_2.54
https://doi.org/10.1093/gerona/56.suppl_2.54
https://doi.org/10.1080/1364557032000119616
https://doi.org/10.1080/1364557032000119616
https://doi.org/10.1016/S0893-133X(02)00358-5
https://doi.org/10.1016/S0893-133X(02)00358-5
https://doi.org/10.1007/s40675-015-0030-z
https://doi.org/10.1007/s40675-015-0030-z
https://doi.org/10.1001/jamacardio.2017.5205
https://doi.org/10.1001/jamacardio.2017.5205
https://doi.org/10.1093/ajcn/87.3.627
https://doi.org/10.1016/j.smrv.2014.08.002
https://doi.org/10.1016/j.smrv.2014.08.002
https://doi.org/10.1093/sleep/27.8.1542


Page 12 of 13Alruwaili et al. Sleep Science and Practice             (2023) 7:8 

Blanchard LB, McCarter GC. Insomnia and exacerbation of anxiety associated 
with high-EPA fish oil supplements after successful treatment of depres-
sion. Oxf Med Case Reports. 2015;3:2015. https:// doi. org/ 10. 1093/ omcr/ 
omv024.

Blask DE. Melatonin, sleep disturbance and cancer risk. Sleep Med Rev. 
2009;13(4):257. https:// doi. org/ 10. 1016/j. smrv. 2008. 07. 007.

Bravo R, et al. Tryptophan-enriched cereal intake improves nocturnal sleep, 
melatonin, serotonin, and total antioxidant capacity levels and mood in 
elderly humans. Age (omaha). 2013;35(4):1277. https:// doi. org/ 10. 1007/ 
s11357- 012- 9419-5.

Broussard J, Brady MJ. The impact of sleep disturbances on adipocyte 
function and lipid metabolism. Best Pract Res Clin Endocrinol Metab. 
2010;24(5):763. https:// doi. org/ 10. 1016/j. beem. 2010. 08. 007.

Chaput JP, McNeil J, Després JP, Bouchard C, Tremblay A. Short sleep duration 
is associated with greater alcohol consumption in adults. Appetite. 
2012;59(3):650. https:// doi. org/ 10. 1016/j. appet. 2012. 07. 012.

Choi MJ, Sohng KY. The effects of floor-seated exercise program on physical 
fitness, depression, and sleep in older adults: a cluster randomized 
controlled trial. Int J Gerontol. 2018;12(2):116. https:// doi. org/ 10. 1016/j. 
ijge. 2017. 06. 003.

Clifford LM, et al. The association between sleep duration and weight in 
treatment-seeking preschoolers with obesity. Sleep Med. 2012;13(8):1102. 
https:// doi. org/ 10. 1016/j. sleep. 2012. 06. 019.

Dashti HS, Scheer FAJL, Jacques PF, Lamon-Fava S, Ordovás JM. Short sleep 
duration and dietary intake: epidemiologic evidence, mechanisms, and 
health implications. Adv Nutr. 2015;6(6):648. https:// doi. org/ 10. 3945/ an. 
115. 008623.

de Melo CM, et al. One-month of a low-energy diet, with no additional effect 
of high-protein, reduces obstructive sleep apnea severity and improve 
metabolic parameters in obese males. Clin Nutr ESPEN. 2021;42:82. 
https:// doi. org/ 10. 1016/j. clnesp. 2020. 12. 028.

Del Brutto OH, Mera RM, Ha JE, Gillman J, Zambrano M, Castillo PR. Dietary 
fish intake and sleep quality: a population-based study. Sleep Med. 
2016;17:126. https:// doi. org/ 10. 1016/j. sleep. 2015. 09. 021.

Fernandez-Mendoza J, et al. Insomnia with objective short sleep duration 
and incident hypertension: the Penn State Cohort. Hypertension. 
2012;60(4):929. https:// doi. org/ 10. 1161/ HYPER TENSI ONAHA. 112. 193268.

Ferrie JE, et al. A prospective study of change in sleep duration: associations 
with mortality in the Whitehall II cohort. Sleep. 2007;30(12):1659. https:// 
doi. org/ 10. 1093/ sleep/ 30. 12. 1659.

Frank S, Gonzalez K, Lee-Ang L, Young MC, Tamez M, Mattei J. Diet and 
sleep physiology: public health and clinical implications. Front Neurol. 
2017;8:393. https:// doi. org/ 10. 3389/ fneur. 2017. 00393.

Fukushige H, et al. Effects of tryptophan-rich breakfast and light exposure 
during the daytime on melatonin secretion at night. J Physiol Anthropol. 
2014;33(1):33. https:// doi. org/ 10. 1186/ 1880- 6805- 33- 33.

Gangwisch JE, et al. Short sleep duration as a risk factor for hypercholester-
olemia: analyses of the national longitudinal study of adolescent health. 
Sleep. 2010;33(7):956. https:// doi. org/ 10. 1093/ sleep/ 33.7. 956.

Garrido M, et al. Jerte valley cherry-enriched diets improve nocturnal rest and 
increase 6-sulfatoxymelatonin and total antioxidant capacity in the urine 
of middle-aged and elderly humans. J Gerontol A Biolog Sci Med Sci. 
2010;65 A(9):909. https:// doi. org/ 10. 1093/ gerona/ glq099.

Grandner MA, Jackson N, Gerstner JR, Knutson KL. Dietary nutrients associated 
with short and long sleep duration. Data from a nationally representative 
sample. Appetite. 2013;64:71. https:// doi. org/ 10. 1016/j. appet. 2013. 01. 004.

Grandner MA, Jackson N, Gerstner JR, Knutson KL. Sleep symptoms associated 
with intake of specific dietary nutrients. J Sleep Res. 2014;23(1):22. https:// 
doi. org/ 10. 1111/ jsr. 12084.

Guilleminault C, Zupancic M. Obstructive sleep apnea syndrome. In: Sleep 
disorders medicine: basic science, technical considerations, and clinical 
aspects. 3rd ed. 2009. https:// doi. org/ 10. 1016/ B978-0- 7506- 7584-0. 
00024-0.

Hansen AL, et al. Fish consumption, sleep, daily functioning, and heart rate 
variability. J Clin Sleep Med. 2014;10(5):567. https:// doi. org/ 10. 5664/ jcsm. 
3714.

Hori H, Ikenouchi-Sugita A, Yoshimura R, Nakamura J. Does subjective sleep 
quality improve by a walking intervention? A real-world study in a Japa-
nese workplace. BMJ Open. 2016;6(10):e011055. https:// doi. org/ 10. 1136/ 
bmjop en- 2016- 011055.

Irmisch G, Schläfke D, Gierow W, Herpertz S, Richter J. Fatty acids and sleep 
in depressed inpatients. Prostaglandins Leukot Essent Fatty Acids. 
2007;76(1):1. https:// doi. org/ 10. 1016/j. plefa. 2006. 09. 001.

Johansson K, et al. Effect of a very low energy diet on moderate and severe 
obstructive sleep apnoea in obese men: a randomised controlled trial. 
BMJ. 2009;339(7734):b4609. https:// doi. org/ 10. 1136/ bmj. b4609.

Jyväkorpi SK, Urtamo A, Kivimäki M, Strandberg TE. Associations of sleep qual-
ity, quantity and nutrition in oldest-old men the Helsinki Businessmen 
Study (HBS). Eur Geriatr Med. 2021;12(1):117. https:// doi. org/ 10. 1007/ 
s41999- 020- 00421-z.

Kabat GC, et al. Dietary carbohydrate, glycemic index, and glycemic load 
in relation to colorectal cancer risk in the women’s health initiative. 
Cancer Causes Control. 2008;19(10):1291. https:// doi. org/ 10. 1007/ 
s10552- 008- 9200-3.

Kerkhof GA. Epidemiology of sleep and sleep disorders in The Netherlands. 
Sleep Med. 2017;30:229. https:// doi. org/ 10. 1016/j. sleep. 2016. 09. 015.

King AC, et al. Effects of moderate-intensity exercise on polysomnographic 
and subjective sleep quality in older adults with mild to moderate sleep 
complaints. J Gerontol A Biol Sci Med Sci. 2008;63(9):997. https:// doi. org/ 
10. 1093/ gerona/ 63.9. 997.

Klykylo WM, Kay J. Clinical child psychiatry. 3rd ed. 2012. https:// doi. org/ 10. 
1002/ 97811 19962 229.

Kohsaka A, et al. High-fat diet disrupts behavioral and molecular circadian 
rhythms in mice. Cell Metab. 2007;6(5):414. https:// doi. org/ 10. 1016/j. 
cmet. 2007. 09. 006.

Landström U, Knutsson A, Lennernäs M. Field studies on the effects of food 
content on wakefulness. Nutr Health. 2000;14(4):195. https:// doi. org/ 10. 
1177/ 02601 06000 01400 401.

Lavialle M, et al. An (n-3) polyunsaturated fatty acid-deficient diet disturbs 
daily locomotor activity, melatonin rhythm, and striatal dopamine in 
Syrian hamsters. J Nutr. 2008;138(9):1719. https:// doi. org/ 10. 1093/ jn/ 
138.9. 1719.

Lee AJY, Lin WH. Association between sleep quality and physical fitness in 
female young adults. J Sports Med Phys Fitness. 2007;47(4):462.

Lin HH, Tsai PS, Fang SC, Liu JF. Effect of kiwifruit consumption on sleep quality 
in adults with sleep problems. Asia Pac J Clin Nutr. 2011;20(2):169.

Lindseth G, Murray A. Dietary macronutrients and sleep. West J Nurs Res. 
2016;38(8):938. https:// doi. org/ 10. 1177/ 01939 45916 643712.

Lindseth G, Lindseth P, Thompson M. Nutritional effects on sleep. West J Nurs 
Res. 2013;35(4):497. https:// doi. org/ 10. 1177/ 01939 45911 416379.

Majid MS, Ahmad HS, Bizhan H, Hosein HZM, Mohammad A. The effect of vita-
min D supplement on the score and quality of sleep in 20–50 year-old 
people with sleep disorders compared with control group. Nutr Neurosci. 
2018;21(7):511. https:// doi. org/ 10. 1080/ 10284 15X. 2017. 13173 95.

Markus CR, Jonkman LM, Lammers JHCM, Deutz NEP, Messer MH, Rigtering N. 
Evening intake of α-lactalbumin increases plasma tryptophan availability 
and improves morning alertness and brain measures of attention. Am J 
Clin Nutr. 2005;81(5):1026. https:// doi. org/ 10. 1093/ ajcn/ 81.5. 1026.

Markwald RR, et al. Impact of insufficient sleep on total daily energy 
expenditure, food intake, and weight gain. Proc Natl Acad Sci U S A. 
2013;110(14):5695. https:// doi. org/ 10. 1073/ pnas. 12169 51110.

Meng X, et al. Dietary sources and bioactivities of melatonin. Nutrients. 
2017;9(4):367. https:// doi. org/ 10. 3390/ nu904 0367.

Mrug S, Tyson A, Turan B, Granger DA. Sleep problems predict cortisol reactiv-
ity to stress in urban adolescents. Physiol Behav. 2016;155:95. https:// doi. 
org/ 10. 1016/j. physb eh. 2015. 12. 003.

Nedeltcheva AV, Kilkus JM, Imperial J, Kasza K, Schoeller DA, Penev PD. Sleep 
curtailment is accompanied by increased intake of calories from snacks. 
Am J Clin Nutr. 2009;89(1):126. https:// doi. org/ 10. 3945/ ajcn. 2008. 26574.

Norman JF, Von Essen SG, Fuchs RH, McElligott M. Exercise training effect on 
obstructive sleep apnea syndrome. Sleep Res Online. 2000;3(3):121.

Papandreou C. Independent associations between fatty acids and sleep qual-
ity among obese patients with obstructive sleep apnoea syndrome. J 
Sleep Res. 2013;22(5):569. https:// doi. org/ 10. 1111/ jsr. 12043.

Paparrigopoulos T, Tzavara C, Theleritis C, Psarros C, Soldatos C, Tountas Y. 
Insomnia and its correlates in a representative sample of the Greek 
population. BMC Public Health. 2010;10:531. https:// doi. org/ 10. 1186/ 
1471- 2458- 10- 531.

Partinen M, Westermarck T, Atroshi F. Nutrition, sleep and sleep disorders – 
relations of some food constituents and sleep. In: Pharmacology and 

https://doi.org/10.1093/omcr/omv024
https://doi.org/10.1093/omcr/omv024
https://doi.org/10.1016/j.smrv.2008.07.007
https://doi.org/10.1007/s11357-012-9419-5
https://doi.org/10.1007/s11357-012-9419-5
https://doi.org/10.1016/j.beem.2010.08.007
https://doi.org/10.1016/j.appet.2012.07.012
https://doi.org/10.1016/j.ijge.2017.06.003
https://doi.org/10.1016/j.ijge.2017.06.003
https://doi.org/10.1016/j.sleep.2012.06.019
https://doi.org/10.3945/an.115.008623
https://doi.org/10.3945/an.115.008623
https://doi.org/10.1016/j.clnesp.2020.12.028
https://doi.org/10.1016/j.sleep.2015.09.021
https://doi.org/10.1161/HYPERTENSIONAHA.112.193268
https://doi.org/10.1093/sleep/30.12.1659
https://doi.org/10.1093/sleep/30.12.1659
https://doi.org/10.3389/fneur.2017.00393
https://doi.org/10.1186/1880-6805-33-33
https://doi.org/10.1093/sleep/33.7.956
https://doi.org/10.1093/gerona/glq099
https://doi.org/10.1016/j.appet.2013.01.004
https://doi.org/10.1111/jsr.12084
https://doi.org/10.1111/jsr.12084
https://doi.org/10.1016/B978-0-7506-7584-0.00024-0
https://doi.org/10.1016/B978-0-7506-7584-0.00024-0
https://doi.org/10.5664/jcsm.3714
https://doi.org/10.5664/jcsm.3714
https://doi.org/10.1136/bmjopen-2016-011055
https://doi.org/10.1136/bmjopen-2016-011055
https://doi.org/10.1016/j.plefa.2006.09.001
https://doi.org/10.1136/bmj.b4609
https://doi.org/10.1007/s41999-020-00421-z
https://doi.org/10.1007/s41999-020-00421-z
https://doi.org/10.1007/s10552-008-9200-3
https://doi.org/10.1007/s10552-008-9200-3
https://doi.org/10.1016/j.sleep.2016.09.015
https://doi.org/10.1093/gerona/63.9.997
https://doi.org/10.1093/gerona/63.9.997
https://doi.org/10.1002/9781119962229
https://doi.org/10.1002/9781119962229
https://doi.org/10.1016/j.cmet.2007.09.006
https://doi.org/10.1016/j.cmet.2007.09.006
https://doi.org/10.1177/026010600001400401
https://doi.org/10.1177/026010600001400401
https://doi.org/10.1093/jn/138.9.1719
https://doi.org/10.1093/jn/138.9.1719
https://doi.org/10.1177/0193945916643712
https://doi.org/10.1177/0193945911416379
https://doi.org/10.1080/1028415X.2017.1317395
https://doi.org/10.1093/ajcn/81.5.1026
https://doi.org/10.1073/pnas.1216951110
https://doi.org/10.3390/nu9040367
https://doi.org/10.1016/j.physbeh.2015.12.003
https://doi.org/10.1016/j.physbeh.2015.12.003
https://doi.org/10.3945/ajcn.2008.26574
https://doi.org/10.1111/jsr.12043
https://doi.org/10.1186/1471-2458-10-531
https://doi.org/10.1186/1471-2458-10-531


Page 13 of 13Alruwaili et al. Sleep Science and Practice             (2023) 7:8  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

nutritional intervention in the treatment of disease. 2014. https:// doi. org/ 
10. 5772/ 58345.

Patel SR, Hu FB. Short sleep duration and weight gain: a systematic review. 
Obesity. 2008;16(3):643. https:// doi. org/ 10. 1038/ oby. 2007. 118.

Pereira N, Naufel MF, Ribeiro EB, Tufik S, Hachul H. Influence of dietary sources 
of melatonin on sleep quality: a review. J Food Sci. 2020;85(1):5. https:// 
doi. org/ 10. 1111/ 1750- 3841. 14952.

Phillips F, et al. Isocaloric diet changes and electroencephalographic sleep. 
Lancet. 1975;306(7938):723. https:// doi. org/ 10. 1016/ S0140- 6736(75) 
90718-7.

Pigeon WR, Carr M, Gorman C, Perlis ML. Effects of a tart cherry juice beverage 
on the sleep of older adults with insomnia: a pilot study. J Med Food. 
2010;13(3):579. https:// doi. org/ 10. 1089/ jmf. 2009. 0096.

Quick V, et al. Eat, sleep, work, play: associations of weight status and health- 
related behaviors among young adult college students. Am J Health 
Promot. 2014;29(2):e64. https:// doi. org/ 10. 4278/ ajhp. 130327- QUAN- 130.

Rondanelli M, Opizzi A, Monteferrario F, Antoniello N, Manni R, Klersy C. The 
effect of melatonin, magnesium, and zinc on primary insomnia in long-
term care facility residents in Italy: a double-blind, placebo-controlled 
clinical trial. J Am Geriatr Soc. 2011;59(1):82. https:// doi. org/ 10. 1111/j. 
1532- 5415. 2010. 03232.x.

Saber H, et al. Omega-3 fatty acids and incident ischemic stroke and its 
atherothrombotic and cardioembolic subtypes in 3 US cohorts. Stroke. 
2017;48(10):2678. https:// doi. org/ 10. 1161/ STROK EAHA. 117. 018235.

Sacks FM, et al. Dietary fats and cardiovascular disease: a presidential advisory 
from the American Heart Association. Circulation. 2017;136(3):e1. https:// 
doi. org/ 10. 1161/ CIR. 00000 00000 000510.

Saito H, Cherasse Y, Suzuki R, Mitarai M, Ueda F, Urade Y. Zinc-rich oysters 
as well as zinc-yeast- and astaxanthin-enriched food improved sleep 
efficiency and sleep onset in a randomized controlled trial of healthy 
individuals. Mol Nutr Food Res. 2017;61(5):1600882. https:// doi. org/ 10. 
1002/ mnfr. 20160 0882.

Sanlier N, Sabuncular G. Relationship between nutrition and sleep qual-
ity, focusing on the melatonin biosynthesis. Sleep Biol Rhythms. 
2020;18(2):89. https:// doi. org/ 10. 1007/ s41105- 020- 00256-y.

Santana AA, et al. Sleep duration in elderly obese patients correlated nega-
tively with intake fatty. Lipids Health Dis. 2012;11:99. https:// doi. org/ 10. 
1186/ 1476- 511X- 11- 99.

Shi Z, McEvoy M, Luu J, Attia J. Dietary fat and sleep duration in Chinese men 
and women. Int J Obes. 1835;32(12):2008. https:// doi. org/ 10. 1038/ ijo. 
2008. 191.

Song Q, Liu X, Zhou W, Wang X, Wu S. Changes in sleep duration and 
risk of metabolic syndrome: the Kailuan prospective study. Sci Rep. 
2016;6:36861. https:// doi. org/ 10. 1038/ srep3 6861.

Spiegel K, Leproult R, L’Hermite-Balériaux M, Copinschi G, Penev PD, Van 
Cauter E. Leptin levels are dependent on sleep duration: relationships 
with sympathovagal balance, carbohydrate regulation, cortisol, and 
thyrotropin. J Clin Endocrinol Metab. 2004;89(11):5762. https:// doi. org/ 10. 
1210/ jc. 2004- 1003.

Stewart KJ, et al. Are fitness, activity, and fatness associated with health-
related quality of life and mood in older persons? J Cardiopulm Rehabil. 
2003;23(2):115. https:// doi. org/ 10. 1097/ 00008 483- 20030 3000- 00009.

St-Onge MP, et al. Short sleep duration increases energy intakes but does not 
change energy expenditure in normal-weight individuals. Am J Clin Nutr. 
2011;94(2):410. https:// doi. org/ 10. 3945/ ajcn. 111. 013904.

St-Onge MP, Roberts A, Shechter A, Choudhury AR. Fiber and saturated fat are 
associated with sleep arousals and slow wave sleep. J Clin Sleep Med. 
2016a;12(1):19. https:// doi. org/ 10. 5664/ jcsm. 5384.

St-Onge MP, Mikic A, Pietrolungo CE. Effects of diet on sleep quality. Adv Nutr. 
2016b;7(5):938. https:// doi. org/ 10. 3945/ an. 116. 012336.

Vasquez MM, Goodwin JL, Drescher AA, Smith TW, Quan SF. Associations of 
dietary intake and physical activity with sleep disordered breathing in the 
Apnea Positive Pressure Long-term Efficacy Study (APPLES). J Clin Sleep 
Med. 2008;4(5):411. https:// doi. org/ 10. 5664/ jcsm. 27274.

Verster J, Fernstrand A, Bury D, Roth T, Garssen J. The association of sleep qual-
ity and insomnia with dietary intake of tryptophan and niacin. Sleep Med. 
2015;16:S191. https:// doi. org/ 10. 1016/j. sleep. 2015. 02. 1388.

Vgontzas AN, Liao D, Pejovic S, Calhoun S, Karataraki M, Bixler EO. Insomnia 
with objective short sleep duration is associated with type 2 diabetes: a 
population-based study. Diabetes Care. 1980;32(11):2009. https:// doi. org/ 
10. 2337/ dc09- 0284.

Wang F, Boros S. The effect of physical activity on sleep quality: a systematic 
review. Eur J Physiother. 2021;23(1):11. https:// doi. org/ 10. 1080/ 21679 169. 
2019. 16233 14.

Watson RR, Preedy VR. Neurological modulation of sleep: mechanisms and 
function of sleep health. 2020. https:// doi. org/ 10. 1016/ C2018-0- 00689-1.

Weiss A, Xu F, Storfer-Isser A, Thomas A, Ievers-Landis CE, Redline S. The 
association of sleep duration with adolescents’ fat and carbohydrate 
consumption. Sleep. 2010;33(9):1201. https:// doi. org/ 10. 1093/ sleep/ 33.9. 
1201.

Yajima K, et al. Effects of nutrient composition of dinner on sleep architec-
ture and energy metabolism during sleep. J Nutr Sci Vitaminol (tokyo). 
2014;60(2):114. https:// doi. org/ 10. 3177/ jnsv. 60. 114.

Yamamura S, et al. The effect of Lactobacillus helveticus fermented milk 
on sleep and health perception in elderly subjects. Eur J Clin Nutr. 
2009;63(1):100. https:// doi. org/ 10. 1038/ sj. ejcn. 16028 98.

Yang PY, Ho KH, Chen HC, Chien MY. Exercise training improves sleep quality in 
middle-aged and older adults with sleep problems: a systematic review. 
J Physiother. 2012;58(3):157. https:// doi. org/ 10. 1016/ S1836- 9553(12) 
70106-6.

Yu D, et al. Dietary glycemic index, glycemic load, and refined carbohydrates 
are associated with risk of stroke: a prospective cohort study in urban 
Chinese women. Am J Clin Nutr. 2016;104(5):1345. https:// doi. org/ 10. 
3945/ ajcn. 115. 129379.

Zhao M, Tuo H, Wang S, Zhao L. The effects of dietary nutrition on sleep and 
sleep disorders. Mediators Inflamm. 2020;2020:3142874. https:// doi. org/ 
10. 1155/ 2020/ 31428 74.

Zhou J, Kim JE, Armstrong CLH, Chen N, Campbell WW. Higher-protein diets 
improve indexes of sleep in energy-restricted overweight and obese 
adults: results from 2 randomized controlled trials. Am J Clin Nutr. 
2016;103(3):766. https:// doi. org/ 10. 3945/ ajcn. 115. 124669.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.5772/58345
https://doi.org/10.5772/58345
https://doi.org/10.1038/oby.2007.118
https://doi.org/10.1111/1750-3841.14952
https://doi.org/10.1111/1750-3841.14952
https://doi.org/10.1016/S0140-6736(75)90718-7
https://doi.org/10.1016/S0140-6736(75)90718-7
https://doi.org/10.1089/jmf.2009.0096
https://doi.org/10.4278/ajhp.130327-QUAN-130
https://doi.org/10.1111/j.1532-5415.2010.03232.x
https://doi.org/10.1111/j.1532-5415.2010.03232.x
https://doi.org/10.1161/STROKEAHA.117.018235
https://doi.org/10.1161/CIR.0000000000000510
https://doi.org/10.1161/CIR.0000000000000510
https://doi.org/10.1002/mnfr.201600882
https://doi.org/10.1002/mnfr.201600882
https://doi.org/10.1007/s41105-020-00256-y
https://doi.org/10.1186/1476-511X-11-99
https://doi.org/10.1186/1476-511X-11-99
https://doi.org/10.1038/ijo.2008.191
https://doi.org/10.1038/ijo.2008.191
https://doi.org/10.1038/srep36861
https://doi.org/10.1210/jc.2004-1003
https://doi.org/10.1210/jc.2004-1003
https://doi.org/10.1097/00008483-200303000-00009
https://doi.org/10.3945/ajcn.111.013904
https://doi.org/10.5664/jcsm.5384
https://doi.org/10.3945/an.116.012336
https://doi.org/10.5664/jcsm.27274
https://doi.org/10.1016/j.sleep.2015.02.1388
https://doi.org/10.2337/dc09-0284
https://doi.org/10.2337/dc09-0284
https://doi.org/10.1080/21679169.2019.1623314
https://doi.org/10.1080/21679169.2019.1623314
https://doi.org/10.1016/C2018-0-00689-1
https://doi.org/10.1093/sleep/33.9.1201
https://doi.org/10.1093/sleep/33.9.1201
https://doi.org/10.3177/jnsv.60.114
https://doi.org/10.1038/sj.ejcn.1602898
https://doi.org/10.1016/S1836-9553(12)70106-6
https://doi.org/10.1016/S1836-9553(12)70106-6
https://doi.org/10.3945/ajcn.115.129379
https://doi.org/10.3945/ajcn.115.129379
https://doi.org/10.1155/2020/3142874
https://doi.org/10.1155/2020/3142874
https://doi.org/10.3945/ajcn.115.124669

	The effect of nutrition and physical activity on sleep quality among adults: a scoping review
	Abstract 
	Introduction
	Methods
	Search strategy
	Selection criteria
	Selection process
	Data extraction

	Results and discussion
	Sleep disorders
	Macronutrients
	Micronutrients
	Physical activity

	Conclusions
	Strengths and limitations
	Suggestions for future research

	References


