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1. Abstract 

Previous studies consistently showed a key role for 

omega-3 fatty acids in decreasing fat mass (FM) in 

animal models. Also, increased omega-3 stimulates 

fat loss in individuals who experience obesity, 

diabetes and metabolic syndrome. However, it is not 

known whether omega-3 supplementation make 

similar effects in healthy individuals with low FM. 

This study aimed to investigate the effects of omega-

3 on changes in body composition, food intake, and 

lipid profile in healthy athletes. 

In this double-blind placebo-controlled RCT, 36 

healthy athletes were allocated into omega-3 or 

placebo groups. Physical activity (global physical 

activity questionnaire), dietary intake (24-h food 

recall), anthropometric status, and lipid profile were 

measured at baseline and after 3-weeks. 

35 volunteers completed the trial. The weight did not 

significantly change at the end of the study. Body 

fat% decreased significantly at the end of the study in 

the omega-3 group (p=0.003), but intergroup 

differences were not significant (p=0.77). FM 

decreased and fat free mass (FFM) increased in 

omega-3 groups (p<0.05). HDL-C increased (omega-

3 group p=0.001; placebo group p=0.01; after 

adjustment for baseline values p=0.78). Also, in the 

omega-3 group, energy intake (p=0.0007) and protein 

intake (p=0.04) increased after intervention, but after 

baseline adjustments they were not significant. 

In conclusion, 3-week omega-3 supplementation 

seems to be not effective in decreased FM, increased 
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HDL-C, and energy and protein intakes in athletes. 

Further studies are recommended to determine the 

effect of different doses of omega-3 on adipose tissue 

and blood lipids in athletes with low FM. 

Clinical Trial Registration: The present study was 

prospectively registered at the Iranian Registry of 

Clinical Studies on December 19, 2019 (ID: 

20190625044008N1). 

2. Keywords: Omega-3; Weight; Fat Mass; Fat-Free 

Mass; Lipid Profile; Food Intake; Athletes. 

3. Introduction 

Nutritional supplements improve health indicators in 

the general population and especially in athletes. 

According to the International Olympic Committee, 

athletes use dietary supplements for various reasons 

such as remain in good health, intake of specific 

nutrients that is beneficial for their sports, 

replacement of micro and macronutrient deficiencies, 

and provide the energy balance that might be difficult 

to achieve through food intake alone [1]. One of these 

nutritional supplements that widely used in recent 

years are omega-3 fatty acids that claimed to be useful 

for accelerate recovery, decreased appetite, change 

the expression of metabolic-related genes, increased 

muscle protein synthesis, and decreased fat mass 

(FM) [1-3]. 

Many studies showed nutrients have a direct effect on 

body composition [4-7]. As body fat percentage is a 

marker of health and it is determinant in athletic 

performance, measurement of the effect of nutrients 

on FM could be remarkable. As noted, one of these 

nutrients is omega-3 [8-10]. 

Omega-3s are essential nutrients for humans, that 

include alpha-linoleic acid (ALA; 18:3), 

eicosatetraenoic acid (EPA; 20:5), and 

docosahexaenoic acid (DHA; 22:6). ALA is found in 

seeds, nuts, flaxseed, and canola oil. Whereas the 

main source of these essential fatty acids is marine 

foods that should be yield from the diet or through 

supplementation [11-16]. It is recommended that 

adult’s intake 500 mg per day of EPA and DHA by 

consuming 2 servings of fish per week [17]. Although 

fish consumption increased in recent decades, the 

intake of essential fatty acids from foods contributes 

to the provide a small amount of daily requires [18]. 

So, the American Heart Association recommends 

supplementation for adults not eating enough oily fish 

[8]. 

Omega-3 is beneficial for human health; regulate 

blood lipids, increased cognition, improve immunity, 

and neuromuscular function [19-20]. Although some 

animal studies found omega-3 intake through the diet 

may reduce body weight, body fat accumulation, and 

particularly visceral fat, the effectiveness of omega-3 

supplementation as a complementary method in 

weight loss is not definitive [5, 21, 22]. Also, previous 

human studies showed in obesity, diabetes, metabolic 

syndrome, and some cancers omega-3 could alter 

body composition [5, 23]. On the other hand, omega-

3 enhanced the expression of metabolism related 

genes such as PPAR gamma that enhanced fat 

oxidation [24, 25]. Some studies demonstrated as 

omega-3 increased appetite and food intake, so it 

could increase weight. Though weight increased; fat 

storage decreased and fat free-mass (FFM) increased. 

Results in healthy adults are contradictory [3, 26]. The 

studies suggest omega-3 is more effective in weight 

gain rather than weight loss, had different 

populations. For example, in patients with pancreatic 

cancer, omega-3 supplementation resulted increasing 

in weight and FFM [27], but for the patient with 

obesity, resulted in weight loss [4, 28-30]. Besides, in 

healthy humans, there is controversy about the weight 

change potential of omega-3 supplements. It was 

suggested that the effect of omega-3 on weight 

reduction, if any, is likely to be small, with gradual 

changes over time, and that is due to reduce body fat, 

increasing fat oxidation, and energy expenditure [5, 

20]. 

Also, sports performance is highly dependent on the 

body compositions of athletes [31, 32]. Besides the 

previous studies showed omega-3 supplements could 
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decrease FM in people with obesity, but fat loss is 

important for some healthy individuals with normal 

fat mass. In many fields of sport, reduce fat is 

important to enhance performance, even if body fat is 

in the normal range. The excess body fat can limit 

endurance, balance, coordination, and movement 

capacity. Thus, athletes competing in sports that 

require high levels of flexibility benefit from having 

low levels of body fat. For example, Endurance 

athletes such as distance runners, cyclists, and 

triathletes benefit greatly from having low percent of 

body fat [33]. 

Changes in weight are due to changes in body 

composition, but the exact amount of change in each 

part of the body composition (FM and FFM) is not 

known. As physical activity is an important 

confounder for change in body compositions, the 

difference in the amount of physical activity may 

impress the results of the supplementation. Until now, 

to our knowledge, no study has investigated the 

efficacy of omega-3 supplementation on body 

composition changes in healthy athletes by 

considering physical activity. As such, the aim of this 

study was to determine the effects of omega-3 

supplementation on weight, body composition, food 

intake and lipid profile changes. 

4. Methods 

Study Design and Patients: A randomized double-

blind placebo-controlled trial was conducted 

involving 18 athletes and 18 healthy man volunteers. 

The inclusion criteria were: 1) Athlete volunteers who 

have national sports rank or players of the 

professional soccer or any sports leagues; 2) At the 

age range of 20 to 30 years old; 3) BMI between 18.5 

to 25 kg/m2; 4) Intake of omega-3 less than 1600 

mg/day according to food frequency questionnaire 

(FFQ: 147 items) in last year; 5) Avoidance of any 

weight reducing drugs, dietary supplements, vitamins, 

minerals, and protein powders at least 6 months 

before and throughout the intervention; 6) Not having 

coagulopathy blood disease, kidney disease, liver 

damage, pancreatitis, diabetes, cancer, thyroid 

disorders, and inflammatory diseases or history of 

heart disease and stroke according to the individual 

statement; 7) No smoking; 8) Normal blood lipid 

profile tests before the start of the study. The 

exclusion criteria were: 1) Allergic reaction to the 

compositions of omega-3; 2) Unwillingness for 

cooperation; 3) Any drastic change in diet, duration, 

level, or type of physical activity and regular lifestyle; 

4) Consuming alcohol, and smoking.  

Following a public announcement of the study, 

volunteers willing to participate were recruited from 

public and private gyms, teams, stadiums, councils, 

and departments of sports and youth, department of 

physical education, sports medicine board in the 

Tabriz, Iran. The participants were the athletes in at 

last one filed (football 9, volleyball 3, basketball 4, 

athletics 2, archery 1, martial arts 6, swimming 4, 

weightlifting 3, wrestling 1, rock climbing 3). 

Participants who meet the eligibility criteria and be 

agree to enroll to study, after being given a full 

explanation of the study procedures, signed a 

statement of informed consent was taken from each 

participant before the commencement of baseline data 

collection. The present study was conducted 

according to the guidelines of the Helsinki 

Declaration. The study was approved by the Ethics 

Committee of the Tabriz University Medical of 

Sciences (IR.TBZMED.REC.1398.782) in October 

2019, and the trial was registered at the Iranian 

registry of the clinical trial website (www.irct.ir) as 

IRCT20190625044008N1. 

Randomize, Blinding, and study method: For 

randomization, a blinded colleague who was not 

involved in any of the study stages randomly divided 

the participants into the intervention and placebo 

groups (1:1) by using RAS (Random Allocation 

Software). Allocation concealment was achieved 

through the use of closed letters with consecutive 

numbering. The blinded assistant created a 2-digit 

code for each participant to facilitate identification 
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and tracking. Blinding of participants and 

investigators was supported through the provision of 

omega-3 or placebo containers with identical labeling. 

Placebo and supplements must be similar in terms of 

color, shape, and size. Gelatin capsule supplements 

and placebo will be stored at room temperature. 

Therefore, subjects and investigators will not be 

known for the treatment assignments in the study. 

Participants and researchers were all blinded to 

participant group members throughout the study. 

Subjects assigned to the omega-3 (n=18) and placebo 

(n=18) groups, using a randomized block procedure 

with stratified subjects in each block based on 

metabolic equivalents (METs) from GPAC physical 

activity questionnaire. So participants will be 

classified into 4 groups: 1) the omega-3 group with 

high MET receiving supplements of two omega-3 soft 

gel capsules per day, Zahravi Pharmaceutical Co, 

Tabriz, Iran, consists of 240 mg of DHA, 360 mg 

EPA. 

2) The omega-3 group with low and moderate MET 

receiving supplements of omega-3. 

3) The placebo group with high MET receiving 

placebo two soft gel capsules per day, each capsule 

containing one g of edible paraffin oil; provided by 

Zahravi Pharmaceutical, Co., Tabriz, Iran. 

4) The placebo group with low and moderate MET 

receiving paraffin soft gel capsules. 

5. Intervention 

All the participants received supplements or a placebo 

for three weeks. All participants were asked to take 

the capsule with their main meal. To keep informed 

of the regular intake of supplements and possible 

problems during the study, we called with participants 

once every week and also on the second visit asked 

them about how to consume supplements. Participants 

were asked to return boxes of drugs and the 

compliance of participants was evaluated by counting 

the number of unconsumed capsules at the end of the 

course and the subjects with less than 90% 

consumption were excluded. (None of the participants 

who complete the trial, had compliance less than 

90%). Every week compliance of the sports activity 

and diet, evaluated by phone as a question of whether 

the diet or physical activity has changed a lot or not. 

(None of the participants excluded because of this 

reason). 

Assessment of Physical Activity and Dietary Intake: 

The global physical activity questionnaire (GPAQ) 

was used to estimate physical activity levels. A 

trained researcher filled out the questionnaire for each 

participant before and after the intervention, via face-

to-face interview [34]. The validity and reliability of 

GPAQ have been confirmed previously by 

BashiriMoosavi et al [35]. Data processed according 

to guidelines for analysis of the GPAQ that a total 

metabolic equivalents score (MET-minutes/week) 

was calculated, with patients categorized as high 

(≥3000 MET), moderate (600–3000 MET), or low 

(<600 MET) levels of activity (just high and low 

METs included the intervention). Changes in Dietary 

intake was assessed using a 24-hour recall 

questionnaire at the beginning, the same days every 

week, and at the end of the study is taken to ensure 

dietary intake didn’t significantly change. FFQ was 

completed before the intervention, by a trained 

nutritionist, to assess the omega-3 intake in the past 

year. Nutritionist IV software (First Databank, San 

Bruno, CA, USA), modified for Iranian foods, was 

used for dietary data analysis. 

Blood Sampling and Biochemical Measurements: 10 

to 12 hours night fasting blood samples (5 mL) in 

sterile tubes with EDTA as an anticoagulant 

(Vacutainer K2E) was drawn for biochemical 

analyses. For serum separation samples are 

centrifuged at 3000 RPM for 5 minutes then 3 ml of 

whole blood samples are collected in a sterile 

microtube without any anticoagulant and store at -80 

° C until the serum markers of the study measured. 

Blood profile indexes including Serum Total 

cholesterol (TC), triglycerides (TG), and high-density 

lipoprotein (HDL-C) were measured through 
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enzymatic methods using the colorimetric technique, 

by commercial kits (Pars-Azmoon Co., Tehran, Iran). 

LDL is calculated by the Friedewald equation [36]. 

6. Anthropometric Measurement 

Anthropometric parameters including weight and 

height were measured. The weight of the participants 

measured with minimal clothing and without shoes by 

digital scale to the nearest 0.05 g. Height measured 

using a wall stadiometer in standing position without 

shoes with a precision of 0.5 cm (Seca, Germany) 

[37].  Wrist circumference measured using a tape 

meter to the nearest 0.1 cm.  BMI was calculated as 

weight (kg) divided by height squared (m2). Body 

composition evaluated using Tanita MC-780 S MA 

(Amsterdam, the Netherlands). RMR was measured 

by indirect calorimetry using Fitmate Pro (Rome, 

Italy). The measurements were performed by a trained 

nutritionist. Besides, blood pressure was measured in 

a comfortable sitting position in the left arm after at 

least five-minutes resting, using an aneroid 

sphygmomanometer and stethoscope. It was 

measured on two occasions and the mean of the two 

was taken as the individual’s blood pressure. 

Sample Size and Statistical Analysis: Considering the 

differences between the two studied groups for one of 

the main outcomes, we calculated the sample size as 

follows: Z1-α/2=1.96      α= 0.05     1-β=0.90       Z1-

β= 1.282 

 

n=
(((𝑧1−

𝛼

2
) (𝑧1 − 𝛽))

2

∗ (𝑆𝐷1 + 𝑆𝐷2)2)

(𝑑)2
⁄

 

 

According to the equation above, the sample size was 

calculated by nearly 14 in each group and we selected 

18 in each group, including a possible 30% loss to 

follow-up and discontinued intervention, and for great 

accuracy. 

Statistical analysis was done by STATA software 

[ver.16] (StataCorp, College Station, Texas 77845 

USA). Normality of the numeric variables checked by 

Kolmogorov- Smirnov test. Data expressed using 

mean (SD), median (min-max) for the numeric 

normal and non-normal variables respectively, and 

frequency (percent) for categorical variables. The 

between-group comparisons of baseline measures and 

demographic variables done by independent t-test, 

Mann-Whitney U test, and/or Chi-square test where 

appropriate. For within-group comparisons paired t-

test and Wilcoxon sign-rank test used for the numeric 

normal and non-normal variables, respectively, before 

and after intervention measurements were taken. To 

assess the effect of intervention the analysis of 

covariance (ANCOVA) used controlling for baseline 

measures and confounders.  In all analyses, P values 

less than 0.05 considered as significant. 

7. Results 

Of the 373 valentines who were screened by phone, 

57 met all inclusion/exclusion criteria. However, after 

a face to face meeting, 21 were excluded due to a 

BMI>30 (n=11) or refusing to participate further 

(n=10). 36 participants were recruited with one loss to 

follow up in the placebo group, respectively, by three 

weeks. Therefore, a total of 35 participants completed 

the study (omega-3 group n=18; placebo group n=17). 

No adverse effects were reported by any of the 

participants, retained or lost, at any stage of the trial. 

Figure.1 demonstrates the study of flowchart. 

Blood pressure, Physical Activity and Dietary Intake 

There was no significant difference between the two 

groups for level of physical activity (p=0.74), blood 

pressure (SBP: P=0.96; DBP: P=0.60), and 

demographic characteristics at baseline.  

Table 1: Baseline characteristics of the study participants. 

Variables Omega-3 Group (n=18) Placebo Group (n=17) p 

Age (year)a 21.83(3.71) 21.89(2.59) 0.053c 

Education b - - - 

Diploma 8(44.44) 4(22.22)   0.07f 



SunKrist Sports Med Res J 6 Volume 1(1): 2020 

 

Diploma and Associate 10(55.56) 10(55.56)  - 

≥Bachelor 0(0.00) 4(22.22)  - 

Marital status b - - - 

Single 15(83.33) 16(88.89) 1.00f 

Married 3(16.67) 2(11.11)   

SBP(mmHg) 110(100,12) 110(110.12) 0.96d 

DBP(mmHg) 70(70.72) 71.5(70.75) 0.60d 

Physical activity level - - - 

Low and Moderate 8(44.44) 10(55.56) 0.74f 

High 10(55.56) 8(44.44) - 

MET/week 3143.5(3147.23) 2711.83 (2782.83) 0.44c 

Notes: a Mean (standard deviation). b Number (%). c Based on independent-samples t-test. d Based on Mann–Whitney U-test. e Based on Pearson 

Chi-Square test. f Based on Fishers exact test. g Median (25th and 75th percentile) 

Abbreviations: DBP: Diastolic blood pressure; MET: Metabolic equivalent; SBP: Systolic blood pressure.

 

Also, the physical activity level of the participants who completed the trial (n=35) remained unchanged. 

Table 2: Comparison of the dietary Intake between study groups at baseline and at the end of the intervention. 

Variable Omega-3 Group (n=18) Placebo Group (n=17) MD (95% CI), P 

Energy (kcal/day) 

Before 2833.70(783.14) 2736.90(568.45) 
96.80(-366.74, 560.33), 

0.67b 

After 3097.92(812.97) 2723.16(612.74) 
374.76(-122.61, 872.13), 

0.13a 

MD (95% CI), 

pc 

264.22(-399.38, -129.05), 

0.0007 c           

62.62(-45.37, 170.61), 

0.24c 
- 

Protein (g) 

Before 98.42(35.87) 97.70(35.63) 0.71(-23.50, 24.93), 0.95b 

After 110.46(31.17) 100.44(27.88) 10.02(-10.36,30.40), 0.32 a 

MD (95% CI), 

pc 
-12.05(-23.62, -.47), 0. 0.04c -0.86(-15.23, 13.52), 0.90 c - 

Carbohydrate (g) 

Before 491.22(131.18) 468.06(109.90) 23.16(-58.81, 105.13), 0.28b 

After 521.74(158.86) 464.33(104.52) 57.41(-35.67, 150.48), 0.22 a 

MD (95% CI), 
pc 

-30.52(-70.14, 9.10), 0.94 c 
10.60(-36.02, 57.23), 0.32 

c 
- 

Fat (g) 

Before 54.86(23.08) 55.20(27.35) -.34(-17.48, 16.8), 0.97b 

After 66.54(24.43) 55.70(25.37) 10.85(-6.28, 27.97), 0.21 a 

MD (95% CI), 

pc 
-11.67(-24.28, 0.92), 0.96 c .91(-14.30, 16.13), 0.90c - 
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PUFA (g) 

Before 12.14(5.17) 10.62(4.84) 1.52(-1.9, 4.92), 0.37 b 

After 13.92(6.02) 12.01(5.87) 1.91(-2.18, 6.00), 0.35a 

MD (95% CI), 

pc 
-1.78(-4.64, 1.08), 0.20c -1.31(-5.01, 2.39), 0.47 - 

MUFA(g) 

Before 18.78 (8.76) 19.18 (10.75) -0.391 (-7.033, 6.25), 0.90 b 

After 22.87 (9.29) 19.90(10.79) 2.98 (-3.93, 9.89), 0.39a 

MD (95% CI), 

pc 

-4.09 (-8.72, 0.54), 
-0.19(-6.49, 6.12), 0.95 c - 

0.08 c 

Notes: Mean (SD) and Mean difference (95% CI) are presented for normally distributed data; Median (25th and 75th percentiles), Median 

difference and coefficient (95% CI) are presented for data not normally distributed. cp based on paired samples t-test. bp based on independent 

samples t-test. ap based on analysis of covariance (ANCOVA) adjusted for baseline values. 

Abbreviations: MUFA, Monounsaturated fatty acids; PUFA, Polyunsaturated fatty acids. 

Table 3: Comparison of the body composition and lipid profile between study groups at baseline and at the end of the intervention. 

Variable Omega-3 Group (n=18) Placebo Group (n=17) MD (95% CI), P 

Weight (kg) 

Before 73.98(12.36) 71.87(13.65) 2.11(-6.71, 10.93), 0.62 

After 74.44(12.44) 73.69(66.72) 0.75(-8.19, 9.69), 0.86 

MD (95% CI), pc -0.467(-.94, .007), 0.053 -0.635(-1.05, -0.22), 0.0053 - 

 

Body fat percent  

Before 16.47(5.27) 15.88(6.11) .0594(-3.27, 4.46), 0.76  

After 15.49(5.99) 16.04(5.51) -0.558(-4.52, 3.41), 0.77  

MD (95% CI), pc 
0.99(0.31, 1.67) 

0.58(0.08, 1.1), 0.02 - 

 

0.003  

FM (kg)  

Before 12.71(6.31) 12.08(6.25) 0.64(-3.62, 4.89), 0.76  

After 12.35(6.70) 11.08(6.24) 1.27(-3.19, 5.72),0.57  

MD (95% CI), pc 0.37(0.01, 0.72), 0.04 1.60(-0.95, 4.16), 0.20 -  

FFM (kg)  

Before 61.26(6.80) 59.79(7.99) 1.47(-3.55, 6.50), 0.56  

After 62.07(6.78) 61.28(7.98) 0.08(-4.30, 5.87), 0.76  

MD (95% CI), pc -0.80(-1.3, -.267), 0.0058          
-0.91(-1.44, -0.39) 

- 
 

0.002  

SMM(kg)  

Before 58.20(6.48) 56.79(7.61) 1.41(-3.38, 6.20), 0.28  

After 58.98(6.46) 58.22(7.62) 0.75(-4.09, 5.60), 0.75  

MD (95% CI), pc -0.77(-1.28, -0.26), 0.997 -0.88(-1.38, -.37), 0.002          -  

TBW (kg)  

Before 44.64(4.60) 43.64(5.27) 1.00(-2.35, 4.35), 0.55  

After 45.33(4.69) 44.67(5.38) 0.66(-2.80, 4.13), 0.70  

MD (95% CI), pc -0.69(-1.15, -0.22), 0.006      -0.73(-1.16, -0.312), 0.002     -  
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BMR  

Before 1831.89(217.34) 1782.44(247.42) 
49.44(-108.30, 207.19)  

, 0.53  

After 1849.11(219.30) 1827.82(245.43) 21.29(-138.59,  181.15), 0.79  

MD (95% CI), pc -17.22(-32.36, 2.08), 0.03 -25.88(-40.78, 10.98),0.002    

TG (mg/dL)  

Before 97.78(42.95) 106.67(48.03) -8.89(-39.75, 21.98), 0.56  

After 99.89(25.59) 96.29(27.85) 
3.59(-14.78, 21.97)  

0.693  

MD (95% CI), pc -2.11(-25.55, 21.33), 0.85 12.29(-5.71, 30.30), 0.17 -  

TC (mg/dL)  

Before 148.83(28.44) 146.22(35.24) 2.61(-19.08, 24.30), 0.81  

After 155.17(25.95) 144.29(30.93) 10.87(-8.72, 30.46), 0.27  

MD (95% CI), pc -6.33(-17.66, 4.99), 0.25 1.59(-18.70, 21.88), 0.87 -  

HDL-C (mg/dL)  

Before 45.67(8.15) 47.89(9.32) -2.22(-8.15, 3.70), 0.45  

After 51.94(8.02) 52.65(7.03) -0.70(-5.90, 4.49), 0.78  

MD (95% CI), pc 
-6.28 (-9.69, -2.86), 

-5.23 (-9.21, -1.26), 0.013 - 
 

0.0012  

LDL-C (mg/dL)  

Before 83.61(18.28) 77(37.74) 6.61(-13.47, 26.70), 0.51  

After 83.24(22.57) 72.39(30.00) 10.86(-7.33, 29.05), 0.23  

MD (95% CI), pc 0.367(-8.97, 9.70), 0.93 4.36(-15.97, 24.70), 0.65 - 
 

 

LDL-C/HDL-C  

Before 1.85(0.360) 1.68(0.83) 0.17(-0.26, 0.61), 0.43  

After 1.64(0.49) 1.39(0.61) 0.24(-0.14, 0.62), 0.20  

MD (95% CI), pc 0.22(-0.01, 0.45),0.06          0.30(-0.083, 0.69), 0.12          -  

Notes: Mean (standard deviation) and mean difference (95% CI) are presented for normally distributed data; Median (25th and 75th percentiles). 

cp based on paired samples t-test. bp based on independent-samples t-test. dp based on Mann–Whitney U-test. fp based on Wilcoxon signed-ranked 

test. hp based on analysis of covariance (ANCOVA) adjusted for baseline values. gp based on quintile regression adjusted for baseline values. 

Abbreviations: BMI, Body mass index; BMR, basal metabolic rate; CI, confidence interval; HDL-C, high-density lipoprotein cholesterol; FM, 

Fat mass; FFM, fat free mass; LDL-C, low-density lipoprotein cholesterol; SMM, skeletal macule mass; TBW, total body water; TC, total 

cholesterol; TG, triglyceride. 

As shown in (Table 2), energy intake and 

macronutrient intake between the two groups was not 

significantly different at baseline. With-in group 

analyses adjusted for baseline values showed a 

significantly higher intake of energy intake in the 

omega-3 group compared to the placebo. Energy 

intake in omega-3 group increased after intervention 

(MD=264.22; 95%CI=399.38, 129.05; p<0.05). 

Adjustments to the data for baseline differences 

demonstrate no significant difference observed at the 

end of the study (p=0.13). Also, protein intake in the 

omega-3 group increased after the intervention 

(p<0.05). Carbohydrate, fat, MUFA, and PUFA 

adjustments to the data for baseline differences 

demonstrate no significant within- or between-group 

differences observed at the end of the study in either 
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group.  

8. Lipid Profile 

The two groups had similar lipid profiles at baseline 

(Table 3). At the three-week follow-up, there were no 

significant changes, within or between groups, for 

TG, TC, LDL-C, and LDL-C/HDL-C. After 

intervention HDL-C was significantly increased in 

both groups (omega-3: p=0.001; placebo: p=0.013), 

although, after adjustment for the baseline values, 

Lipid Profile showed no statistically significant 

intergroup difference. 

9. Anthropometric Measures 

As presented in Table3, weight increased significantly 

in both groups. However, no statistically significant 

between-groups differences were observed for 

weight, at the end of the study, when the baseline 

values and dietary intakes were taken into 

consideration. Body fat percent and FM were 

decreased, on the other hand, FFM, TBW, and BMR 

increased (Table3). By the way, after adjustment for 

the baseline values, body composition showed no 

statistically significant inter- and between-group 

differences. 

10. Discussion 

This study investigated the effects of omega-3 on 

healthy athletes. More specifically, the present study 

examined the effect of three-week omega-3 

supplementation on weight, body composition, lipid 

profile, and dietary intake in elite athletes with normal 

weight and FM. 

To our knowledge 10 human randomized controlled 

trials measured the effects of omega-3 on the weight 

changes. Clinical evidence shows a dose-dependent 

improvement in weight loss with the range of 250-

2040 mg omega-3 per day [29, 38-42]. Although two 

studies showed 700 mg omega-3 caused weight gain 

[43, 44]. The range of the weight reduction due to 

omega-3 supplement was 100 g in Krzymińska-

Siemaszko study to 7000 g in the study of Munro et al 

[45, 46]. As presented in this study, weight increased 

by 467g after supplementation in the intervention 

group, but after consideration of baseline values, the 

effect of supplementation was not significant.  

Omega-3 changes the weight by altering body 

composition, mostly FM and FFM. Results are 

inconclusive. Many previous studies showed FM 

reduced with omega-3 supplementation [6, 29, 38, 42, 

43, 46, 47]. Three studies demonstrated the decrease 

in FFM [38, 43, 46], although, Couet et al. showed in 

young healthy adult’s Lean body mass increased after 

omega-3 supplementation for 3-weeks by 200 g [28]. 

In another study, Noreen et al. demonstrate in 6-

weeks Lean body mass increased by 500 g in trained 

adults [29]. Our findings demonstrate FM reduced by 

370 g and FFM increased by 800 g in the omega-3 

group but after adjustments differences were not 

significant between the intervention and placebo 

group. 

The probable reasons for different results are: 1) the 

effect of gender on body composition. Our study 

included just male participants, so the changes in FM 

were less than similar studies. As the amount of FM 

is higher in females, so, female participants had more 

fat reduction than male participants [29, 38, 40, 41, 

44, 47], 2) the duration of supplementation, although 

studies with longer duration showed controversial 

results [29, 38, 41, 44, 45], 3) omega-3 would be more 

effective for improving body composition in patients 

with obesity, diabetes, or cardiovascular disease 

rather than among healthy individuals, 4) the baseline 

differences in omega-3 content in body tissues, while 

the fulfillment of the resources could change the 

result. By considering this, the role of omega-3 in alter 

the body composition in different situations seems to 

be notable. The mechanisms by which omega-3 alter 

body weight are not well understood.  

The expression of genes such as peroxisome 

proliferator-activated receptor (PPAR) gamma alters 

the regulation of fat metabolism [48]. There is also a 

study that suggests omega-3 could improve body fat 

reduction through change the activity of anabolic and 

anti-catabolic pathways, which promotes the 
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maintenance of muscles and increased metabolic rate, 

specifically the mammalian target of rapamycin 

(mTOR) [49, 50]. 

In our study, in blood lipid profile just significant 

improvements were observed in the HDL-C after 

inter-group analysis, although considering between-

group analyses showed no statistical significance 

between omega-3 and the placebo group. In 

agreement with our study, one study showed HDL-C 

increased after 6-weeks supplementation with 5.2 g 

omega-3 [51]. In contrast with the present study, three 

studies found omega-3 supplementation had a 

significant decreased in HDL-C [38, 52, 53]. There 

are two reasons for the inconsistent results between 

our study and the previous studies. First other RCTs 

were conducted using patients with diabetes or 

cardiovascular as participants, compared to our 

participants as healthy individuals. Secondly, the dose 

and duration of supplements were not the same [38, 

51-55]. However, several hypotheses have been 

proposed to explain the effect of omega-3 on lipid 

profile is: first, reducing LDL-C and cholesterol 

synthesis; enhancing LDL-C receptors in the liver, 

increasing LDL-C and cholesterol catabolism; 

increasing the expression of AMP-activated protein 

kinase (AMPK); and nuclear factor-kB (NF-κB) 

protein expression. However, this mechanism is 

uncertain and some studies have shown neutral effects 

[56, 57]. 

Animal studies showed omega-3 consumption can 

reduce food intake in rodents [58, 59]. Human studies 

in this regard are limited and inconclusive. Safaeiyan 

A et al. (2018) showed 2 g omega-3 supplementation 

in 4-weeks had not any effect on total energy and 

macronutrient intake between the groups, but changed 

the both within the groups was significant [60]. In 

another study, Kartz et al. (2009) showed that 

increasing dietary omega-3 by increased 3.6% of total 

energy intake did not have any effect on food intake 

[61]. Our study showed omega-3 after 3-weeks 

increased energy and protein intake, but after 

adjustments, the results were not significant. In 

agreement with our findings. Elevated appetite could 

increase food intake. There is evidence suggesting 

that omega 3 may decrease appetite and increased 

thermogenesis; the reason would be increased plasma 

concentrations of adiponectin and leptin [62 -66].  

One of the limitations to this study was the low dose 

of omega-3 because the participants are healthy 

athletes, so the maximum intake for them should be 3 

g per day, but in future controlled studies high doses 

are suggested. Another limitation is the changes in 

body composition measured with the BIA method, 

which has an error to the exact estimates of body 

composition and thus cannot be monitored the exact 

effects of omega-3. The participants of this study were 

male athletes, future studies with both sexes are 

suggested. Participant dietary intake was measured 

using 24-h food recall, in which under-reporting may 

have occurred. Cross-check with food frequency 

questionnaire suggest. In the future studies 

assessment, the effect of omega-3 supplementation on 

fat distribution in the body, such as visceral or 

subcutaneous fat suggested. 

11. Conclusion 

Based on our findings, supplementation with omega-

3 in healthy adult men resulted in improving body 

composition status, including decrease FM, FFM, the 

body fat percent, and energy and protein intakes. 

After baseline adjustments, omega-3 supplementation 

seems to be not effective in decreased FM, and 

increased HDL-C, and energy and protein intake in 

elite athletes. Omega-3 fatty acids supplementation 

may increase HDL-C that helps to prevent obesity, 

metabolic syndrome, and hypertriglyceridemia. 

Further studies are recommended to determine the 

effect of different doses of omega-3 on adipose tissue 

and blood lipids in athletes with low fat mass. 

12. Abbreviations 

ANCOVA = analysis of covariance 

BMI = body mass index 

BMR= basal metabolic rate 
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BP= blood pressure 

CI= confidence interval 

DBP= Diastolic blood pressure 

FFM= fat free mass 

FM= fat mass 

HDL-C= high-density lipoprotein cholesterol 

LDL-C= low-density lipoprotein cholesterol 

METs= metabolic equivalents 

MUFA= Monounsaturated fatty acids 

NF-κB= nuclear factor-kB 

PPAR= peroxisome proliferator-activated receptor 

PUFA= Polyunsaturated fatty acids 

RCT= randomized controlled trial  

SBP= Systolic blood pressure 

SD= standard deviation 

SMM= skeletal macule mass 

TBW= total body water  

TG= triglyceride 

TC= total cholesterol 
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