NICOLAUS COPERNICUS
UNIVERSITY
IN TORUN

SADOWSKA, Aleksandra, SLIWA-TYTKO, Patrycja, WELKIER, Aleksandra, MISKIEWICZ, Joanna, DUDEK,
Aleksandra, PIETRUSINSKA, Patrycja, MODER, Jakub, SOBINSKI, Adam, DZIEWIERZ, Anna, and
KWASNIEWSKA, Paula. Omega-3 Supplementation in Athletes: Impact on Performance, Recovery After Physical
Exercise and Effects on Injury Recovery — Systematic Review. Quality in Sport. 2026;54:69892. elSSN 2450-3118.
https://doi.org/10.12775/QS.2026.54.69892

The journal has been awarded 20 points in the parametric evaluation by the Ministry of Higher Education and Science of Poland. This is according to the Annex to the announcement of the Minister of Higher
Education and Science dated 05.01.2024, No. 32553. The journal has a Unique Identifier: 201398. Scientific disciplines assigned: Economics and Finance (Field of Social Sciences); Management and Quality Sciences
(Field of Social Sciences).

Punkty Ministerialne z 2019 - rok 20 p 0 ik do i Ministra i ‘Wyzszego i Nauki z dnia 05.01.2024 Lp. 32553. Posiada Unikatowy Identyfikator Czasopisma: 201398.
Przypisane dyscypliny naukowe: Ekonomia i finanse (Dziedzina nauk sp ); Nauki o zar iu i jakosci (Dziedzina nauk spolecznych). © The Authors 2026.

This article is published with open access under the License Open Journal Systems of Nicolaus Copernicus University in Torun, Poland. Open Access: This article is distributed under the terms of the Creative
Commons Attribution Noncommercial License, which permits any noncommercial use, distribution, and reproduction in any medium, prowded the original author(s) and source are credited. This is an open access
article licensed under the terms of the Creative Commons Attribution Non-commercial Share Alike License (http://creati 1Mons.org by- /4.0/), which permits unrestricted, non-commercial use,
distribution, and reproduction in any medium, provided the work is properly cited.

The authors declare that there is no conflict of interest regarding the publication of this paper.

Received: 16.03.2026. Revised: 22.03.2026. Accepted: 28.03.2026. Published: 2.04.2026.

Omega-3 Supplementation in Athletes: Impact on Performance, Recovery After
Physical Exercise and Effects on Injury Recovery — Systematic Review

Aleksandra Sadowska [AS]

J. Mikulicz-Radecki University Clinical Hospital in Wroctaw: Wroctaw, PL
Borowska 213, 50-556 Wroctaw

https://orcid.org/0009-0006-6458-1264

e-mail: a.sadowska006@gmail.com


https://apcz.umk.pl/QS/index
https://doi.org/10.12775/QS.2026.54.69892
https://orcid.org/0009-0006-6458-1264
mailto:a.sadowska006@gmail.com

Patrycja Sliwa-Tytko [PS]

Medical University of Lublin: Lublin, Poland, PL
Aleje Ractawickie 1, 20-059 Lublin
https://orcid.org/0009-0005-5417-4924

e-mail: sliwa.pat@gmail.com

Aleksandra Welkier [AW]

Corten Dental Sp. z o.0.

ul. Cybernetyki 19B, 02-677 Warszawa
https://orcid.org/0000-0003-3552-6726
e-mail: a.piasecka99@wp.pl

Joanna Miskiewicz [JM]

Wojewodzki Szpital Zespolony w Kielcach,
ul. Grunwaldzka 45, 25-736 Kielce, Poland
https://orcid.org/0009-0002-3300-940X

e-mail: miskiewiczj1l0@gmail.com

Aleksandra Dudek [AD]

Szpital Uniwersytecki nr 2 im. Jana Biziela w Bydgoszczy,
ul. Kornela Ujejskiego 75, 85-168 Bydgoszcz, PL
https://orcid.org/0009-0000-2547-3574

e-mail: aleksandra.d2501@gmail.com

Patrycja Pietrusinska [PP]

The Silesian Academy of Medical Sciences
Mickiewicza 29 str. 40-085 Katowice
https://orcid.org/0009-0008-0722-4396

e-mail: pietrusinskapatrycja@gmail.com


https://orcid.org/0009-0005-5417-4924
mailto:sliwa.pat@gmail.com
https://orcid.org/0000-0003-3552-6726
mailto:a.piasecka99@wp.pl
https://orcid.org/0009-0002-3300-940X
mailto:miskiewiczj10@gmail.com
https://orcid.org/0009-0000-2547-3574
mailto:aleksandra.d2501@gmail.com
https://orcid.org/0009-0008-0722-4396
mailto:pietrusinskapatrycja@gmail.com

Jakub Moder [JM]

Warszawski Szpital potudniowy,

ul. Rotmistrza Witolda Pileckiego 99, 02-781 Warszawa
https://orcid.org/0009-0006-7747-6623

e-mail: jmoder42@gmail.com

Adam Sobinski [AS]

District Health Care Center in Leczyca: Leczyca, PL
Zachodnia 6, 99 - 100 Leczyca
https://orcid.org/0009-0003-3063-5621

e-mail: a.sobinski25@gmail.com

Anna Dziewierz [AD]
Mazowieckie Centrum Stomatologii Sp. z 0.0.
https://orcid.org/0009-0006-5632-0427

e-mail: anna.dziewierz98@gmail.com

Paula Kwasniewska [PK]

Szpakmed Kochlowice

ul. Radoszowska 163, 41-707 Ruda Slaska
https://orcid.org/0009-0007-2576-7573

e-mail: kwasniewska.paula@gmail.com

ABSTRACT

Introduction. The process of recovering from strenuous physical activity is a concern for
various groups, ranging from elite athletes to recreationally active individuals. High-force or
unfamiliar eccentric exercise routines can cause significant damage to muscle fibers, often
leading to soreness, inflammation, and a temporary decline in performance. Given these
challenges, there is a growing interest in nutritional strategies, including omega-3
supplementation, to mitigate the adverse effects of intense training and facilitate faster recovery.
Purpose of the work. The aim of this article was to conduct a systematic review, characterize
the effects of supplementation, and explore the practical benefits of omega-3 supplementation

for athletes in terms of muscle performance, recovery, and brain and cardiovascular health. This
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review synthesizes findings from recent studies to provide insights into the benefits, impact on
performance, recovery, effects on injury recovery and potential limitations of omega-3
supplementation for athletes.

Materials and methods. A systematic search was conducted in PubMed, Scopus, and Web of
Science for articles published between January 2010 and December 2024. Keywords included
"omega-3 supplementation,” "athletic performance,” “sports recovery,” and "injury recovery."
Eligible studies included randomized controlled trials (RCTs), observational studies, and meta-
analyses that focused on omega-3 supplementation in healthy athletes.

Results. Several studies have examined the potential ergogenic effects of omega-3 fatty acids.
Key findings include endurance, muscle strength and power, reaction time, and cognitive
function. Importantly, the evidence consistently supports the role of omega-3 fatty acids in
recovery from injury, especially in reducing inflammation. Most studies used doses of 2 to 4
grams of EPA and DHA combined daily. Benefits were typically seen after 4 to 12 weeks of
ongoing supplementation.

Keywords: Omega-3 acid supplementation; docosahexaenoic acid (DHA); eicosapentaenoic

acid (EPA); athletes; recovery after injury

Introduction

Omega-3 fatty acids are essential polyunsaturated fats with well-documented health benefits,
including anti-inflammatory and cardioprotective effects. They are primarily found in fatty fish,
such as salmon and mackerel, as well as in algae and some plant-based sources like flaxseed.
The two most bioactive components of omega-3s, eicosapentaenoic acid (EPA) and
docosahexaenoic acid (DHA), play critical roles in modulating inflammation, supporting brain
function, and maintaining cell membrane integrity. (1) The process of recovering from
strenuous physical activity is a concern for various groups, ranging from elite athletes to
recreationally active individuals. High-force or unfamiliar eccentric exercise routines can cause
significant damage to muscle fibers, often leading to soreness, inflammation, and a temporary
decline in performance. (2)Athletes are exposed to intense physical activity, which can cause
oxidative stress, inflammation, and tissue damage. These factors often lead to muscle soreness,
impaired recovery, and an increased risk of injuries. Therefore, dietary interventions that can
mitigate these effects are of great interest to the athletic community. (3) Omega-3

supplementation has garnered attention due to its potential to reduce exercise-induced



inflammation and improve recovery times. Studies have suggested that omega-3 fatty acids may
help attenuate muscle damage, reduce joint pain, and enhance overall recovery from training
sessions or sports-related injuries. Based on the current state of knowledge figure 1 shows the
most significant impacts of EPA and DHA in athletes. (figure 1.) Furthermore, there is growing
interest in whether omega-3 supplementation can directly enhance athletic performance by
improving endurance, strength, and cognitive function. There remains variability in study
outcomes, possibly due to differences in supplementation protocols, dosages, and study
populations. This review aims to synthesize the available evidence, evaluate the practical
implications for athletes, and highlight areas where further research is needed to clarify the role

of omega-3 supplementation in sports nutrition.(1,4,5)
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Figure 1. The most important effects of EPA and DHA in athletes based on the current state

of knowledge.

EPA and DHA's Impacts and underlying factors

1. Impact on Inflammatory Response

Through their lengthy carbon chains, high levels of unsaturation, and double bonds adjacent to
the third carbon atom from the methyl end, EPA and DHA exhibit special physical and
biological characteristics. This is perhaps most evident in the anti-inflammatory effects of EPA
and DHA, which include reduced production of bioactive oxylipins and inhibition of NFxB
(nuclear factor kappa-light-chain-enhancer of activated B cells) activation, resulting in reduced

expression of NFkB target genes encoding a number of proteins involved in inflammation. (6)



This characteristic is especially valuable for sportsmen since severe physical activity sometimes
causes acute inflammation. Omega-3s have the potential to decrease the severity of exercise-
induced muscle damage (EIMD) and speed up muscle recovery by preventing the synthesis of
pro-inflammatory cytokines like TNF-o and IL-6. (7) whats more DHA has been linked to
improvements in muscle cell membrane stability due to its incorporation into phospholipids
within cell membranes. This structural enhancement is believed to help protect muscle cells

against oxidative stress and damage induced by high-force or eccentric exercises.(8)

2. The Effect of EPA and DHA on Recovery After Physical Exercise

Doing near-maximum or maximal eccentric contractions, including downhill running, to cause
muscle injury is one of the most popular ways to investigate the connection between
supplementation of EPA and DHA and recovery. A decreased range of motion, muscular
swelling, a reduction of force generation, and delayed onset muscle injury are some of the
symptoms that are commonly associated with muscle damage. (9) XYZ links in their trials the
correlation between muscle damage caused on by exercise and EPA and DHA supplementation.
(10) Data from the literature suggest that EPA and DHA significantly reduce muscular pain at
doses ranging from 0.54 to 4.20 g of EPA + DHA provided daily for periods ranging from 7 to
70 days. (11,12). Black et al. in a field-based study in rugby union players observed that EPA
+ DHA supplementation reduced fatigue after 20 days and reduced muscle soreness. (11) In a
4-week study, a daily intake of 2.7 g EPA + DHA significantly lowered muscle soreness and
discomfort relative to placebo at 72 and 96 hours after an upper body injury protocol. (13) Van
Dusseldorp et al. observed that, in contrast to muscle pain, maintaining strength and power
might depend on the dosage. In their research, they provided 1.40, 2.80, or 4.20 g EPA + DHA
each day for around 52 days prior to and during exercise-related muscle injury. (14) Jouris et
al. discovered that, in contrast to a placebo, a week of DHA supplementation (3 g/d) notably
decreased muscle soreness at 48 hours when pressure was exerted on the arm and during

extension following an upper-body muscle damage protocol. (15)
3. EPA and DHA and their impact on performance and training adaptation
There is a growing body of research suggesting that supplementing with EPA + DHA can

improve training adaptations. (7,10,16) In the Heileson et al. study of recreational exercisers,
contrary to the authors' assumptions, the results showed that the protocol did not increase lean



body mass (LBM), which is a commonly observed effect in similar studies in healthy adults. In
their study, resistance exercise training (RET) induced adaptations were assessed after a 10-
week RET program taken three times per week with supplementation of 2275 g EPA + 1575 ¢
DHA per day or 4.5 g safflower oil per day. The EPA + DHA group exhibited both absolute
and relative enhancements in the 1-repetition maximal repetition bench press (LRMBP) and
relative improvements in the 1-repetition maximal repetition squat (1IRMSQT) compared to
the placebo, indicating heightened adaptations from resistance exercise training (RET) in these
individuals. As hypothesized by the authors, fiber type transformation, reduction in
intramuscular fat, and increased neuromuscular activation may explain the improvements in
muscle strength measures. (10) Philpott et al. conducted a 6-week study with resistance-trained
men to assess the impact of 2 g EPA and 2 g DHA daily versus placebo on alterations in body
composition and muscle strength during a brief weight loss regimen achieved through a 40%
calorie reduction. By the conclusion of the experiment, the nondominant 1RM for the leg
extension in the EPA + DHA group was considerably higher than it was at the start, even with
notable weight loss. Similar to the earlier study, against the authors' prediction, there was no
reduction in the decline of LBM in the EPA + DHA group. The findings of this research could
be beneficial for athletes looking to reduce body weight while maintaining training benefits.
(16) EPA and DHA have also been demonstrated to influence oxygen kinetics: cycling
efficiency or peak/maximal oxygen consumption, though this does not directly lead to enhanced
physical performance on its own. (17,18) Significantly, numerous authors highlight the lack of
long-term research employing appropriate amounts of EPA and DHA along with other

constraining elements. (10,19)

4. Effects on Injury Recovery

Nowadays, there has been growing interest in the possibility of supplementing omega-3 fatty
acids in athletes, especially in the context of accelerating recovery from injuries.Athletes
frequently experience musculoskeletal injuries due to the high physical demands of training and
competition. Proper recovery is essential to ensure optimal performance and reduce the risk of
re-injury. Inflammation is a natural response to tissue injury, essential for initiating the healing
process. However, excessive or prolonged inflammation can hinder recovery and lead to
chronic conditions. Omega-3 fatty acids are known for their anti-inflammatory properties. EPA
and DHA compete with arachidonic acid (AA) for incorporation into cell membranes, resulting
in the production of less inflammatory eicosanoids. This shift from pro-inflammatory to anti-

inflammatory mediators can help reduce pain, swelling, and tissue damage, creating a more



favorable environment for healing. Omega-3 fatty acids influence the production of
inflammatory cytokines such as interleukin-6 (IL-6) and tumor necrosis factor-alpha (TNF-a).
By reducing the levels of these cytokines, omega-3s can alleviate excessive inflammation and
promote faster recovery.Exercise-induced oxidative stress can exacerbate tissue damage and
delay recovery. Omega-3 fatty acids have been shown to enhance antioxidant defense system.
Mickleborough et al. conducted a randomized controlled trial involving endurance athletes.
The study found that omega-3 supplementation significantly reduced markers of muscle
damage and inflammation following intense exercise. For 26 days before engaging in muscle-
damaging exercise (downhill running), thirty-two untrained male participants were randomised
to take 1200 mg/d of a green-lipped mussel oil mix or a placebo. They were also instructed to
continue for 96 hours after the muscle-damaging exercise activity. The green-lipped mussel oil
blend supplementation resulted in significantly less strength loss and a protective effect against
joint range of motion loss at 96 hours after muscle damaging exercise, as compared to a placebo.
(20) Calder in study discovered strong evidence that these fatty acids can partially suppress a
variety of inflammatory processes, such as leukocyte chemotaxis, adhesion molecule
expression and leukocyte-endothelial cell adhesion interactions, eicosanoids like PG and LT
produced from the n-6 fatty acid ARA, and inflammatory cytokines like TNF-o and IL-1p. The
study demonstrated that human inflammatory cells' fatty acid composition and exposure impact
their activity, with ARA, EPA, and DHA levels appearing to be especially significant. EPA and
DHA may be effective treatments for inflammatory illnesses and recovery after injury because
of their anti-inflammatory properties. (21) Supplementing the omega-3 fatty acids has a lot of
potential to help athletes recover from injuries. It is a useful supplement to recovery plans
because of its ability to reduce inflammation, lower oxidative stress, and promote muscle repair.
(22)

5. Potential Negative Effects of EPA and DHA Supplementation

It is crucial to take into account any negative effects in addition to the positive effects of EPA
and DHA and their usefulness for athletes. Questions concerning lipid peroxidation, decreased
platelet function and the resulting increased risk of bleeding, and gastrointestinal (Gl) disorders
are some of the most commonly mentioned. Villani et al., in a study of EPA and DHA
supplementation, noted that people often reported gastrointestinal problems, including fishy
taste and fishy “burps.” Ten randomized controlled trials of EPA and DHA, either alone or in
combination (doses up to 1.86 g EPA and/or DHA/day and durations up to 52 weeks) were



included in the meta-analysis. The results showed that gastrointestinal disturbance was the most
frequently reported adverse event, that there was no difference in adverse events between EPA
+ DHA and placebo, and that no serious adverse events occurred. (23) When comparing EPA
+ DHA to a placebo, Chang et al. discovered no difference in the proportion of subjects
reporting gastrointestinal distress. Notably, studies utilising dosages of EPA + DHA of 2 g/day
or above were excluded from this study. There was no evidence of serious adverse events in a
more recent meta-analysis of 21 randomised, controlled trials of prescription EPA + DHA,
which provided 1.8 to 4 g of EPA + DHA/day for periods ranging from 6 weeks to 5 years.
However, the combination increased fishy taste, fishy "burps,” and nausea when compared to a
placebo. (24,25)

6. Future Directions in Omega-3 Research

Much progress has been made in understanding omega-3 supplementation in athletes after
injury, but much remains to be understood. Future research should examine the doses or ratios
of omega-3 fatty acids that maximize muscle adaptation to exercise and recovery from
injury.(26) There has been limited research on how long an athlete should supplement with
omega-3, DHA, and EPA, meaning it is not known how long before exercise or creatine
supplementation would be best to take to see the effects. (27) The timing of dosing is important,
with particular attention to the frequency and amount of omega-3 intake in the days preceding
significant exercise. One issue with omega-3 supplementation that has not yet been clarified is
the interaction with various supplements. (28) Finally, most of the work on omega-3 in health
populations has largely ignored athletes and would be helpful in clarifying the dosing and
effects of omega-3 supplementation. Emerging research directions involve the use of indirect
assessment methods and novel evaluation techniques to identify previously underappreciated
outcomes of omega-3 fatty acids supplementation. Compared to pharmacological agents or
stimulants, omega-3 fatty acids demonstrate a high safety profile across diverse populations, as
they are not classified as controlled substances and are associated with a low incidence of
adverse effects. Furthermore, some studies have reported rapid physiological responses to
omega-3 intake, with statistically significant effects observable within 24 hours of
supplementation in healthy individuals. (29) Although certain individuals may require caution
due to the potential for acute adverse effects, the overall favorable safety and tolerability profile
of omega-3 fatty acids supports their consideration as a viable strategy for enhancing athletic

performance and recovery after injuries. (30)



Conclusion

This systematic review highlights the multifaceted benefits of omega-3 supplementation in
athletes. Only oily fish and certain types of algae contain large concentrations of the most
physiologically active n-3 PUFAs, EPA and DHA. The various effects of EPA and DHA are
mostly linked to better physiology and health advantages. As a result, EPA and DHA, ideally
from fish, are advised to be consumed by the general population. Omega-3 fatty acids,
particularly EPA and DHA, have demonstrated the potential to reduce inflammation, lower
oxidative stress, and enhance muscle repair, all of which are critical for effective recovery
following physical exercise and injury. The anti-inflammatory properties of these essential fatty
acids are especially valuable for athletes seeking to mitigate the impact of exercise-induced

muscle damage and accelerate recovery processes.

While the findings are promising, there is still a need for further research to establish
standardized dosing protocols and better understand the long-term effects of omega-3
supplementation in athletes. Nonetheless, incorporating omega-3s into recovery strategies
provides a natural and science-backed approach to enhancing athletic performance and reducing

recovery time.
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