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Abstract

Introduction: Omega-3 fatty acids are known to improve cardiovascular and metabolic outcomes. While studies have
suggested that omega-3 may also enhance sleep quality and regulate melatonin, the data on its efficacy for individuals with
poor sleep quality or related disorders must be more consistent. We aim to pave the way for future investigations, ultimately
contributing to the clinical management of sleep health.

Methods: 87 articles were retrieved from MEDLINE and Cochrane databases through a systematic search strategy, and
19 articles from 2002 to 2022 were included. Inclusion criteria encompassed randomized controlled trials (RCTs) and
observational studies focused on the impact omega-3 on outcomes related to sleep clinical parameters. Exclusion criteria
included preclinical studies and literature reviews.

Results: The review identified 19 eligible studies, consisting of 9 RCT5 and ten observational studies. The results displayed
a complex relationship between omega-3 supplementation and sleep quality, with some studies suggesting positive effects,
particularly in specific subpopulations. In contrast, others showed no significant impact or even negative effects on sleep.
Among the RCTs, 7 showed positive and promising results in favor of omega-3 supplementation for sleep quality, while
1 RCT indicated the need for further studies, and 1 RCT suggested no benefit of omega-3 on sleep quality. Among
observational studies, 7 reported positive and promising outcomes with omega-3 supplementation, 2 indicated no benefit in
improving sleep quality, and 1 suggested further studies.

Conclusion: Based on the available data, our systematic review found that omega-3 improved sleep quality in 74% of the
included clinical research; however, such evidence still needs to be conclusive due to high heterogeneity among study designs.
Therefore, well-designed clinical studies are required to confirm this conclusion.
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tive function, alertness, and attention (Lee et al., 2015;
Louca et al., 2014). Studies have also highlighted
that LC-PUFA enhances melatonin regulation and
helps sustain the structure of the neuronal membrane
(Catala, 2010; Zhang et al., 1998). Thus, investiga-
tors have analyzed the potential benefits of omega-3
supplementation on sleep clinical parameters.

Nonetheless, there is conflicting data on how
omega-3 can benefit populations suffering from poor
sleep quality or correlated disorders. Daily physio-
logical cycles, which are fundamental for the body’s
normal function, are regulated by sleep and circadian
rhythm. (Vasey et al., 2021). Sleep can be divided
into NREM and REM sleep, and NREM can be fur-
ther divided into three stages - N1, N2, and N3. The
cues the body follows to synchronize its thythm are
called zeitgeber, and there are two types: photic and
nonphotic. Omega-3 is believed to act as a nonphotic
zeitgeber by raising melatonin levels, a known en-
dogenous synchronizer (Checa-Ros & D’Marco, 2022).
Moreover, omega-3 has been shown to protect the
glymphatic system, which is essential to clean the
brain from neurotoxins (Ren et al., 2017).

In this mini-review, our objective is to comprehend
the current evidence in the literature regarding the
impact of omega-3 on sleep. Furthermore, we aim to
pave the way for future investigations, ultimately con-
tributing to the clinical management of sleep health.

Materials and Methods

This study follows the PRISMA guidelines for
reporting systematic reviews (Liberati et al., 2009).

Eligibility Criteria

The inclusion criteria were: (1) RCT or observational
studies (cohort, cross-sectional studies, surveys,
and unspecified studies); (2) oral ingestion of
omega-3 through regular diet or supplementation or
assessment of LC-PUFA plasma levels; and (3) sleep
quality or clinical parameters primary outcomes.
The exclusion criteria were (1) literature reviews,
(2) preclinical studies, and (3) gray literature. Our
population included patients regardless of baseline
covariates.

Information Sources and Selection process

This mini-review examined studies published from
the date of incorporation on databases up to Septem-
ber 1st, 2023, within the publication interval of 2002
to 2022. The search strategy is specified in Table 1.
Four reviewers independently screened the titles
and abstracts of papers obtained after running
the search strategy on MEDLINE (PubMed) and

Principles and Practice of Clinical Research (2023) 9; 4

Review

Cochrane Library. Publications that fulfilled the
inclusion criteria were included for screening.
Articles selected after two rounds of screening were
included for data extraction and quality assessment.

Data Collection and Items

A standardized data extraction process was designed
to retrieve information from each article, including
authorship, country, year of publication, study
design, number of participants and baseline char-
acteristics, measurement tools of the intervention
and control, primary and secondary outcomes, and
corresponding results. For randomized clinical
trials (RCT), parameters such as sampling method,
randomization strategy, blinding procedure, and
sample size calculation were also evaluated. The
extracted information was transcribed into an Excel
spreadsheet and verified by four additional authors.
The final version deleted duplicates, and a PRISMA
flow diagram was performed in Figure 1.

Risk of Bias Assessment

Paired reviewers assessed the risk of bias of included
RCTs using the revised version of the Cochrane Risk
of Bias (RoB 2.0) Tool (Higgins et al., 2016) and
the observational studies using the Risk Of Bias In
Non-randomized Studies - of Exposure (ROBINS-E)
tool (Higgins et al., 2023).

Results
Study Selection

Our study identified 87 articles (66 from MEDLINE
and 21 from Cochrane). All RCTs retrieved from
Cochrane were duplicates. Out of the 66 records
screened, 27 were found to be eligible for more de-
tailed review. Of the 27 studies, three were excluded
due to wrong exposure/intervention, four due to
wrong outcome, and one due to wrong design. Only
19 studies were included in the final review. Study
characteristics

Nine RCTs were included (Table 2). We had no
restrictions on participants’ characteristics, resulting
in a varied population, including neonates, children,
young adults, and pregnant women. All studies used
convenience sampling methods. Interventions in-
cluded omega-3 as external dietary supplements con-
taining either DHA or EPA - the two most important
forms of omega-3 fatty acids - except one in which
authors decided to administer omega-3 through fish
intake. Matched placebo compounds were used to
allow proper blinding in some of the studies with
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Figure 1: PRISMA flow diagram.
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Table 1: Search strategies.
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inactive compounds, except one that assessed the
supplement’s effect on sleep and pruritus and admin-
istered an active standard treatment. The remaining
placebo elements included corn oil or refined olive
oil. The duration of the RCTs varied from 12 weeks
to 12 months, and the frequency of administration
varied among them. Five studies used objective sleep
measures, such as actigraphy, pressure-sensitive mat-
tresses, and Sleep State Test. Four used question-
naires, such as the Child Sleep Habits Questionnaire,
Brief Infant Sleep Questionnaire, and sleep diaries,
to gather subjective data on sleep patterns. One of
the studies assessed infant sleep patterns after the
mother consumed a DHA-containing diet — all the
other studies measured sleep patterns from the sup-
plemented participants.

The studies which corresponded to observational
designs (Table 3) included cohort studies (n = 2),
cross-sectional studies (n = 4), surveys (n = 1) and
unspecified studies (n = 3). They mainly assessed the
dietary patterns using subjective sleep quality scales,
including self-reported questionnaires, previously
diagnosed sleep disorders, and other objective scales,
including the apnea-hypopnea index or objective
evaluations, such as those provided by actigraphy.
All participants in these studies were over 18 years
old except for two studies in which pregnant women
were the subjects of the intervention, and the out-
come was evaluated in the neonate, demonstrating
an adverse effect of the supplement on their future
sleep pattern (Sugimori et al., 2022, Cheruku et
al., 2022). Many studies proved no retrospective
significance between the intervention and improving
sleep quality (Zhang et al., 2022; Titus et al., 2017).
One of them even found omega three’s statistically
significant negative effect on sleep disorders (Lui et
al., 2021). The remaining studies showed an overall
positive association between omega-3 and sleep
behavior (Jansen et al., 2020, Murphy et al., 2021;
Christian et al., 2016; Jackson et al., 2020; Liu et al.,
2022).

Risk of Bias in Studies

According to Cochrane’s RoB 2.0, five clinical trials
have a low risk of bias, one has some concerns about
the risk of bias, and three have a high risk of bias.
Studies by (Judge et al., 2012), (Hansen et al., 2014),
and (Montgomery et al., 2014) raised some bias con-
cerns as no information about allocation concealment
was reported. Also, the studies by (Judge et al., 2012,
Hansen et al., 2014 and Pantan et al., 2021) were as-
sessed as having some bias concerns since we could
not find any protocols to compare them with the re-
ported results. Furthermore, the studies by (Hansen
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et al.,, 2014) and (Montgomery et al., 2014) did not
report any information about the blinding process,
raising some concerns of bias in the second domain
(Bias due to deviations from the intended interven-
tions); additionally, not all participants completed
the study of (Hansen et al., 2014) and handled such
attrition using an "As treated analysis," which raised
further concerns in the third domain (Bias due to
missing outcome data).

According to the ROBINS-E, two observational
studies have a low risk of bias, six studies have some
concerns about discrimination, and two studies have
a high risk of bias. All studies, except for (Christian
et al,, 2016) and (Jansen et al., 2020), have some
bias ranging from some concerns (six studies) to
very high (one study) in the fifth domain due to
inappropriate handling of missing data. The studies
by (Christian et al., 2016), (Luo et al., 2021), (Murphy
et al., 2021), (Sugimori et al., 2022), and (Zhang et
al., 2022) were assessed as some concerns of bias in
the third domain due to inappropriate selection of
participants into research. The studies by (Luo et
al., 2021), (Cheruku et al., 2022), (Liu et al., 2022),
and (Zhang et al., 2022) assessed some concerns of
bias and (Murphy et al., 2021) as a high-risk in the
sixth domain due to discrimination arising from the
outcome measurement. Figures 2 and 3 summarize
the risk of bias assessment.

Results of Individual Studies and Syntheses

A positive association between omega three and
most sleep parameters analyzed was observed
in most studies, as shown in Tables 2 and Table
3. However, we observed a negative relationship
between the supplement and total sleep disturbance
score in the pediatric population. When analyzing
neonates, differences between the supplements
and placebo were insignificant except in specific
subgroups, including males. The remaining adult
population shows overall homogeneous results.
Judge et al. showed significant differences in sleep
quality, including arousals, compared to placebo (on
D1 (P=0.006) and D2 (P=0.011). Other studies in
similar populations showed similar results regarding
sleep quality in subjective (Heydarbaki et al., 2021;
Yokoi et al., 2022) and objective study parameters
(Patan et al.,, 2021). Nevertheless, other authors
have observed discrepancies among the objective
parameters, like actigraphy, used to assess sleep
patterns after similar interventions (Hansen et al.,
2014), as seen in Table 2.
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B o EPArmd E:mw:“ ""2:0'3“1 "; ;;;":}\“‘;’P]i“ “‘“;“fd A significant diurnal varsarion in the pooled plasma
J;m"“" EUES :;E‘“Z‘“ B Observationdl . e T “:”;;‘“ ;“: s " :““ 2 ';rf"'"’g 2’ concentrations of bath fatty acids was detected. The Gming
staff an — 4 years Sl © resiction in meals or sleep hehavior with all mess being provided at comventional ames witn oL T T L T i
England  students restrictions or additional supplementation and normal sleep
carresponding nadir at 05:43,
patterns.
Compared with the first rertile, the ORs of very short sleep
— Sleep duration was based on the respondents’ answers to the and the corresponding 95% Cls for the second and the
Thgds T "21“' o - ot i bingg  elowing question: “How mach sleep do you unally petat  hird tersle of dictary ALAintake in males were 0618 (0512,
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long (29 b) slecp duration

very short slecp duration was negatively related to the
dictary intake of ALA

Table 3: Main characteristics of included observational studies.
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Discussion

This review investigated the effect of omega-3 sup-
plementation on sleep by summarizing the results
in the literature. Nineteen studies, among RCT and
observational studies, were analyzed with diverse
outcomes. Thirteen studies demonstrated positive
results for Omega-3 on sleep, 8 RCTs, and five obser-
vational studies. The other six studies indicate no or
even a negative effect.

In RCT studies, five used objective and subjective
sleep measures to gather information on sleep pat-
terns. Five studies employed a placebo-controlled
and blinded design, which could have helped reduce
the placebo effect and ensure more objective results,
even more so considering some of the measures were
self-reported.

Studies involved participants of different ages, in-
cluding one that evaluated infants in the first 48
postnatal hours, two that included children, three
that included adults, and one that considered older
adults. Further studies are necessary to corroborate
specific subpopulations with appropriate omega-3
targets.

Regarding interventions, five studies administered
DHA, while one combined DHA and EPA supple-
mentation. A different research administered a com-
bination of DHA and arachidonic acid (AA), an
omega-6 fatty acid. A contrasting approach was used
in one of the studies since investigators studied the
effects of consuming fatty fish, a natural source of
omega-3.

(Judge et al., 2012) suggests DHA intake during
pregnancy might benefit infant sleep patterns. (Mont-
gomery et al., 2014) in children aged 7-9 years, DHA
supplementation did not significantly affect subjec-
tive sleep measures but showed a positive effect on
objective criteria in a small subgroup. (Boone et al.,
2019) also showed positive results while analyzing
since they concluded toddlers born preterm did not
show significant differences in sleep patterns over-
all with DHA and AA supplementation, but there
were improvements in specific subgroups. These sub-
groups involved male children and children of care-
givers with depressive symptoms in the intervention
group. In (Heydarbaki et al., 2021), omega-3 supple-
mentation improved sleep quality in hemodialysis
patients. In the study by (Patan et al., 2021), DHA-
rich oil improved sleep efficiency and reduced sleep
latency in healthy adults (although participants re-
ported feeling less energetic). (Yokoi-Shimizu et al.,
2022) Also, positive results were found in older adults
since DHA and EPA supplementation improved sleep
quality in these individuals. This improvement might
be explained again by the effect omega-3 in increas-
ing the melatonin level in those patients and be par-
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ticularly important in the elderly since melatonin
levels decrease with age (Godfrey et al., 2022). In
(Hansen et al.’s 2014) study — which did not use sup-
plementation - fish consumption positively impacted
sleep and daily functioning in male forensic patients.

The study designs took into account confounders
such as age. (Kay et al., 2016) carried out the tri-
als with matching age, sex, and race. The statistical
analyses adjusted for age differences using linear
regression (Ebbesson S.O. et al., 2005) or propen-
sity scores (Bertisch et al., 2018). Normality was at-
tested using Kolmogorov Smirnov or Shapiro Wilks
test if parametric methods were used. Other studies
used non-parametric methods to compare baseline
characteristics, including age, sex, and race. How-
ever, the statistical power should have been reported.
Differences in baseline characteristics explain mixed
results. However, positive effects of omega-3 sup-
plementation on sleep quality, especially in specific
subgroups, were found. The significant heterogene-
ity of response to supplementation, especially in the
pediatric population, could be explained by the dif-
ference in outcome measurements, as the answer was
assessed using self-reported outcomes via question-
naires, diaries, or objective measures that could limit
the results’ pooling and generalizability.

Limitations we found in our mini-review include
the heterogeneous population and outcomes mea-
surements, jeopardizing statistical analysis of the re-
sults. Future research could benefit from focusing
on omega-3 regimens and specific population strata
that could take more advantage of supplementation,
such as those with a low omega-3 index. Future re-
search on omega-3 impact on sleep quality should
be designed as RCTs focused on determining effica-
cious regimens and exploring population groups that
possibly benefited from the intervention.

Conclusion

This literature review corroborates that the impact
of omega-3 on sleep still needs to be conclusive de-
spite several findings pointing towards the clinical
benefits of optimized ingestion of this compound.
Therefore, additional studies are warranted to inves-
tigate benefits further, clarify beneficiary populations,
and recommend regimens for potential clinical appli-
cation.
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