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Abstract 

Omega-3 fatty acids, eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA), are essential 

for cardiovascular, cognitive and immune health. Suboptimal omega-3 status is common in 

Western populations, including the UK, where intake of oily fish is often low. This study aimed to 

evaluate changes in whole blood omega-3 biomarkers following supplementation with algae-

derived EPA and DHA in midlife women with low baseline intake. 

 

In this 12-week prospective, single-arm longitudinal study, 30 healthy women aged 45–68 years 

with low oily fish intake (<1 portion/week) consumed a daily algae-derived omega-3 supplement 

providing 150 mg EPA and 300 mg DHA. Whole blood fatty acid composition was assessed using 

dried blood spot analysis at baseline, week 6 and week 12. Primary outcome was change in Omega-

3 Index; secondary outcomes included EPA%, DHA%, omega-6:omega-3 ratio, AA:EPA ratio and 

trans-fat index. Paired analyses assessed within-participant changes over time. 

 

Mean Omega-3 Index increased from 5.03 ± 1.49% at baseline to 6.86 ± 1.12% at week 6 and 

remained elevated at week 12 (6.81 ± 1.65%; p < 0.001). Significant increases were observed in 

EPA and DHA at both timepoints (p < 0.001). The omega-6:omega-3 ratio and AA:EPA ratio 

decreased significantly over the intervention period (p < 0.001), alongside a modest reduction in 

trans-fat index (p < 0.05). Changes were evident by week 6 and sustained at week 12. Participant-

reported outcomes indicated modest perceived improvements in wellbeing; these findings are 

exploratory. 

 

Supplementation with algae-derived EPA and DHA was associated with significant increases in 
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whole blood omega-3 biomarkers in midlife women with low baseline intake. These findings 

demonstrate measurable changes in omega-3 status at guideline-aligned intake levels under real-

world conditions and support the value of longitudinal, community-based approaches in nutritional 

research. Further controlled studies are warranted. 

 

Keywords 

Omega-3 Index, eicosapentaenoic acid (EPA), docosahexaenoic acid (DHA), vegan Omega-3, 

midlife women, Omega-6:3 ratio, female health data gap 

 

 

 

 



4 

Introduction 

Omega-3 fatty acids are essential long-chain polyunsaturated fatty acids that must be obtained 

through the diet. Alpha-linolenic acid (ALA) is plant-derived, whereas eicosapentaenoic acid 

(EPA) and docosahexaenoic acid (DHA) are long-chain omega-3 fatty acids found primarily in 

marine sources and algae. EPA and DHA contribute to a range of physiological processes, 

including cardiovascular, neurological, visual and immune function (Calder, 2018; Swanson et al., 

2012). 

 

In the United Kingdom, the Scientific Advisory Committee on Nutrition recommends a daily 

intake of approximately 450 mg of combined EPA and DHA for adults, typically achieved through 

consumption of at least two portions of fish per week, including one portion of oily fish (SACN, 

2004; SACN, 2020). However, national dietary surveys consistently report low oily fish 

consumption across the UK population (e.g. only 25% of the population regularly consumes oily 

fish), with many adults failing to meet the recommendations for EPA and DHA (Derbyshire, 2019; 

NDNS, 2021). The problem of low EPA and DHA intake and status is not restricted to the United 

Kingdom: suboptimal omega-3 status has been reported in many populations (Schuchardt et al., 

2024).  

 

Omega-3 status is influenced not only by dietary intake but also by sex (Lohner et al., 2013), age 

(De Groot et al., 2019) and life stage (De Groot et al., 2019). Midlife represents a biologically 

distinct phase in women characterised by endocrine transition, particularly fluctuating and 

declining oestrogen levels during perimenopause and menopause. Oestrogen plays regulatory roles 

in lipid metabolism, vascular function, inflammatory signalling and mitochondrial activity 
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(Mauvais-Jarvis, 2015; Tramunt et al., 2020; Calder, 2010). Declining oestrogen during 

menopause has been associated with increased cardiometabolic risk, changes in body fat 

distribution, endothelial dysfunction and alterations in immune regulation (Mauvais-Jarvis, 2015; 

Tramunt et al., 2020; Camon et al., 2024; Lovejoy et al., 2008; Peters et al., 2022). 

Omega-3 fatty acids may play a role in improving women’s health through mitigating the adverse 

impacts of oestrogen decline. EPA and DHA are incorporated into cell membranes where they 

influence membrane fluidity, lipid raft formation and intracellular signalling, eicosanoid 

production and the synthesis of specialised pro-resolving mediators (Calder, 2015; Calder, 2020). 

In women in midlife, where inflammatory signalling and cardiometabolic risk may be changing, 

EPA and DHA intake and status may therefore be particularly relevant. Despite this, much of the 

foundational omega-3 fatty acid intervention research has historically been conducted in 

predominantly male or mixed-sex cohorts, often without sex-stratified analyses. Women, 

particularly those undergoing perimenopausal transition, remain underrepresented in 

cardiovascular, metabolic and nutrition intervention research. This contributes to what has been 

described as the “female health data gap,” where sex-specific physiology and interventions are 

insufficiently studied across the life course (Criado-Perez, 2019; Mauvais-Jarvis et al., 2020). 

The Omega-3 Index, defined as EPA + DHA as a percentage of total fatty acids in whole blood, is 

an established biomarker associated with EPA and DHA intake, EPA and DHA levels in some 

tissues, including the heart, and future cardiovascular risk and mortality (Harris & von Schacky, 

2004). An Omega-3 Index below 4 % has been associated with higher cardiovascular risk, while 

levels between 8–12 % are considered optimal (Harris & von Schacky, 2004; Harris et al., 2017). 

Unlike plasma fatty acids, whole blood cell measurements reflect longer-term incorporation of 

fatty acids into cellular membranes and therefore provide a more stable indicator of tissue omega-
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3 status. Reports from the UK suggest an average population Omega-3 index of around 5.5% 

(Harris et al., 2023). Whole blood measurements of EPA and DHA can be used to estimate Omega-

3 Index. Complementary fatty acid markers, including EPA%, DHA%, the omega-6:omega-3 

ratio, the arachidonic acid to EPA (AA:EPA) ratio and the trans-fat index, provide additional 

information regarding fatty acid balance, inflammatory signalling and dietary fat quality. 

Marine-derived EPA and DHA supplements (e.g. fish oils) has been widely studied. However, 

shifts away from animal-based dietary patterns have increased demand for algae-derived sources 

of EPA and DHA. Algal oil EPA and DHA have bioavailability comparable to fish oil-derived 

EPA and DHA (Ryan & Symington, 2015; Bailey et al., 2025), although few studies have 

examined combined EPA+DHA algal formulations, most focussing on DHA-rich formulations, 

and few have been conducted in real-world populations. 

Given both the physiological changes occurring during midlife and the persistent insufficiency in 

dietary EPA and DHA intake, evaluating accessible and sustainable omega-3 intake strategies in 

women in midlife is clinically relevant. The present study aimed to evaluate changes in whole 

blood omega-3 biomarkers following supplementation with algae-derived EPA+DHA in midlife 

women with low baseline intake, using a real-world, community-based approach. By focusing on 

a defined female cohort during hormonal transition, this study contributes to addressing sex-

specific evidence gaps while exploring the real-world applicability of algae-derived omega-3 fatty 

acid supplementation. 
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Methods 

Study Design 

This was a 12-week, prospective, single-arm longitudinal study in a community-based setting, 

designed to assess within-participant changes in whole blood omega-3 biomarkers over time. 

 

Participants 

Thirty healthy women aged 45–68 years were recruited from the Ancient + Brave Inner Circle 

community. Of the 30 participants enrolled, 23 provided paired data at week 6 and 21 at week 12. 

Reasons for attrition included incomplete sample return and loss to follow-up. 

Eligibility criteria included low oily fish intake (<1 portion per week), no current use of omega-3 

supplements (for > 3 months), no major medical conditions requiring recent medication changes, 

and the ability to complete an at-home dried blood spot collection. Participants provided digital 

informed consent prior to enrolment. 

Intervention 

Participants consumed two softgel capsules daily of an algae-derived omega-3 supplement (True 

Omegas+, Ancient + Brave, UK) for 12 weeks. Participants were instructed to consume the 

supplement with a meal to optimise digestion and absorption.  Participants were instructed to 

maintain their usual dietary habits; timing relative to meals was not standardised.  Each two-

capsule serving provided 1000 mg algal-derived omega-3 oil (Schizochytrium sp.), delivering 300 

mg DHA and 150 mg EPA. The formulation also contained 186 mg sea buckthorn oil (providing 

50 mg palmitoleic acid (Omega-7). Softgel capsules were composed of modified corn starch, 
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glycerol and carrageenan.  The daily combined EPA+DHA dose was 450 mg, equivalent to the 

UK dietary recommendations for combined long-chain omega-3 fatty acid intake (Calder et al., 

2026). Adherence was self-reported and verified through regular email communication, 

community engagement touchpoints and study surveys. 

 

Sample Collection and Laboratory Analysis 

 

Blood samples were collected as blood spots at baseline (week 0), midpoint (week 6), and endpoint 

(week 12). These timepoints were selected to assess early changes and near steady-state 

incorporation of EPA and DHA into whole blood, given the approximately 120-day lifespan of red 

blood cells and established kinetics of Omega-3 Index response to supplementation (Browning et 

al., 2012). 

 

Participants used SureScreen Health dried blood spot (DBS) kits to collect their samples. Samples 

were returned to SureScreen Health (Morley, United Kingdom) for whole blood fatty acid analysis. 

Fatty acid composition was analysed by gas chromatography (GC) following standardised 

protocols validated for dried blood spot analysis. The Omega-3 Index was calculated as EPA + 

DHA expressed as a percentage of total identified fatty acids.  

 

Outcome Measures 

The primary outcome of the study was the change in Omega-3 Index (%) from baseline to week 

12. 
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Secondary biochemical outcomes included whole blood EPA (%), DHA (%), the Omega-

6:Omega-3 ratio, the AA:EPA ratio, and the trans-fat index. 

Participant-reported outcomes were also collected using a structured subjective perception 

questionnaire (SPQ) administered at weeks 6 and 12. The questionnaire included: 

(i) a single-item measure of general well-being rated on a 0–10 scale (0 = very poor, 10 = 

excellent), framed relative to supplement initiation; 

(ii) a 0–10 rating of perceived overall effectiveness of the intervention; and 

(iii) a categorical item allowing participants to select areas in which they perceived positive 

change, including mobility, cognitive clarity/focus, skin, mood, and recovery from exercise. 

The SPQ was designed to capture exploratory participant-reported experiences in this single-arm 

within participant study and was not intended to function as a validated psychometric instrument. 

Statistical Analysis 

Statistical analyses were conducted to evaluate within-participant changes over time. Paired two-

tailed t-tests were used to compare outcomes between baseline and week 6, and between baseline 

and week 12. Statistical significance was defined as p < 0.05. All analyses were performed using 

spreadsheet based statistical calculations. Given the exploratory nature of the study, adjustments 

for multiple comparisons were not applied and findings should be interpreted accordingly. 

 

Ethical Approval 
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This study was conducted in accordance with the principles of the Declaration of Helsinki. 

Participants provided informed digital consent prior to enrolment. 

 

The study involved a low-risk nutritional evaluation using a commercially available food 

supplement within established safe intake levels and involved at-home dried blood spot sampling 

and questionnaire-based data collection only. In accordance with local institutional guidance for 

low-risk service evaluation and citizen-science nutritional research activities, formal research 

ethics committee approval was not required. 
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Results 

 

Changes in Omega-3 Index Over 12 Weeks 

 

This 12-week pilot study demonstrated significant increases in whole blood EPA, DHA and 

Omega-3 Index following daily supplementation with 450 mg of algae-derived EPA+DHA in 

midlife women with low baseline oily fish intake. The magnitude of change observed is consistent 

with established incorporation kinetics of long-chain omega-3 fatty acids into whole blood and red 

blood cell membranes and supports effective bioavailability of the algae-derived formulation. 

 

At baseline, the cohort mean Omega-3 Index was 5.03 ± 1.49%, falling within the intermediate 

range (4–8%), approaching the lower boundary associated with increased cardiovascular risk (< 

4%). 4 women (14%) had an Omega-3 Index < 4% (Figure 1). Following 

supplementation, the mean Omega-3 Index increased to 6.86 ± 1.12% at 

week 6 and was sustained at 6.81 ± 1.65% at week 12 (Figure 1). No women 

at 6 and 12 weeks had Omega-3 Index < 4%. In paired analyses (n = 28), 

the Omega-3 Index increased by 1.74 ± 1.18 percentage points from 

baseline to week 6 (t(27) = 7.78, p < 0.000001), corresponding to a large 

effect size (Cohen’s d = 1.47) (Figure 1).  At week 12, 4 of 21 participants 

(19%) achieved an Omega-3 Index ≥ 8%, a level considered most 

desirable for cardioprotection (Figure 1). 
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Changes in whole blood EPA over 12 Weeks 

 

Mean whole blood EPA increased over the supplementation period (Figure 2). At baseline, the 

cohort mean EPA was 1.25 ± 0.48%. Following supplementation, mean EPA increased to 1.91 ± 

0.57% at week 6 and remained elevated at 1.86 ± 0.58% at week 12 (Figure 2).  In paired analyses 

(n = 28), EPA increased by 0.66 percentage points from baseline to week 6 (paired two-tailed t-

test, p < 0.001), corresponding to a large effect size (Figure 2).  Among participants with paired 

baseline and week 12 data (n = 23), EPA remained significantly elevated compared with baseline 

(mean increase 0.61 percentage points; p < 0.001), also demonstrating a large effect size (Figure 

2). These findings indicate rapid and sustained whole blood incorporation of EPA over the 

supplementation period. 

 

Changes in whole blood DHA Over 12 Weeks 

 

At baseline, the cohort mean whole blood DHA was 3.78 ± 1.11%. Following supplementation, 

DHA increased to 4.95 ± 0.74% at week 6 and further increased to 5.14 ± 0.92% at week 12 (Figure 

3). In paired analyses (n = 28), DHA increased by 1.17 percentage points from baseline to week 6 

(t(27) = 7.78, p < 0.001), corresponding to a large effect size (Cohen’s d = 1.47) (Figure 3). Among 

participants with paired baseline and week 12 data (n = 23), DHA increased by 1.36 percentage 

points (t(22) = 6.37, p < 0.001), also demonstrating a large effect size (Cohen’s d = 1.33) (Figure 
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3). The progressive increase between week 6 and week 12 suggests continued whole blood 

enrichment consistent with known DHA incorporation kinetics. 

 

 

Changes in Omega-6:Omega-3 ratio over 12 weeks 

The omega-6:omega-3 ratio decreased significantly over the course of 

the intervention. Mean values declined from 6.42 ± 1.83 at baseline to 

4.78 ± 0.75 at week 6, representing a mean reduction of 1.46 units 

(paired t-test, t(27) = −6.02, p < 0.001, Cohen’s d = 1.14) (Figure 4). At 

week 12, the ratio remained significantly lower than baseline (4.95 ± 

1.01), corresponding to a mean reduction of 1.52 units (paired t-test, 

t(22) = −6.60, p < 0.001, Cohen’s d = 1.38). These findings indicate a 

sustained shift toward a lower omega-6:omega-3 ratio during 

supplementation. 

 

Changes in AA:EPA Ratio over 12 weeks 

The AA:EPA ratio decreased significantly during the intervention. Mean 

values declined from 11.63 ± 5.75 at baseline to 7.43 ± 2.15 at week 6, 

representing a mean reduction of 3.79 units (paired t-test, t(27) = 
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−4.18, p < 0.001, Cohen’s d = 0.79) (Figure 5). At week 12, the AA:EPA ratio 

remained significantly lower than baseline (7.39 ± 2.20), corresponding 

to a mean reduction of 3.71 units (paired t-test, t(22) = −4.15, p < 0.001, 

Cohen’s d = 0.87). 

These findings indicate a sustained shift toward a lower AA:EPA ratio following supplementation. 

 

 

 

 Changes in Trans-Fat Index Over 12 Weeks 

The whole blood trans fat index decreased during the intervention 

(Figure 6). Mean values declined from 0.58 ± 0.15 at baseline to 0.45 ± 

0.11 at week 6, representing a mean reduction of 0.12 units (paired t-

test, t(27) = −3.47, p = 0.0018, Cohen’s d = 0.66) (Figure 6). 

At week 12, the trans fat index remained significantly lower than 

baseline (0.48 ± 0.17), corresponding to a mean reduction of 0.11 units 

(paired t-test, t(22) = −2.52, p = 0.019, Cohen’s d = 0.53) (Figure 6). 

 

 

Self-reported well-being outcomes 
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Self-reported general well-being was assessed using a structured questionnaire at weeks 6 and 12. 

On a 0–10 scale, mean general wellbeing scores were 7.36 ± 1.60 at week 6 (n = 14) and 8.31 ± 

1.18 at week 12 (n = 13) (Table 1). Scores were consistently high and showed a modest increase 

between week 6 and week 12. 

Participants also rated perceived effectiveness of the intervention for overall well-being, with mean 

scores of 7.86 ± 2.11 at week 6 and 8.54 ± 1.20 at week 12 (0–10 scale), suggesting sustained 

positive perception over time. 

When asked to identify specific areas of perceived positive change, participants most frequently 

cited mobility (5/13), skin (4/13) and cognitive clarity/focus (2/13) as areas of perceived 

improvement at week 6 (Table 2). By week 12, skin (5/13) and cognitive clarity/focus (4/13) were 

most commonly reported, followed by mobility (3/13). These responses are descriptive and 

exploratory. 
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Discussion 

 

This 12-week pilot study evaluated changes in whole blood fatty acid composition following daily 

supplementation with 450 mg of algae-derived EPA+DHA in midlife women with low baseline 

oily fish intake. Supplementation resulted in significant increases in whole blood EPA, DHA and 

Omega-3 Index, with measurable changes evident within six weeks and sustained through 12 

weeks. 

 

At baseline, the cohort mean Omega-3 Index (5.03%) fell within the intermediate range (4–8%), a 

level commonly observed in Western populations (Schuchardt et al., 2024) and associated with 

suboptimal long-chain omega-3 status. Following supplementation, the Omega-3 Index increased 

to 6.86% at week 6 and remained elevated at 6.81% at week 12. Although the cohort mean 

remained below the proposed optimal range of 8–12% (Harris WS & Von Schacky C. 2004), the 

observed increase represents a meaningful increase in omega-3 

status, particularly given the relatively modest daily intake of 

EPA+DHA. Notably, 19% of participants achieved an Omega-3 Index ≥ 8% 

by week 12, a level associated with lower cardiovascular risk in 

observational studies. 

 

The increase in Omega-3 Index was accompanied by significant rises in both EPA and DHA, 

indicating effective incorporation of supplemented long-chain omega-3 fatty acids into circulating 

lipid pools. EPA increased rapidly within the first six weeks of supplementation, whereas DHA 

continued to increase progressively through week 12. This temporal pattern is consistent with 
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previously reported kinetics of omega-3 fatty acid incorporation, where EPA tends to respond 

more rapidly to supplementation while DHA incorporation may continue over longer periods due 

to its structural role in membrane phospholipids (Browning et al., 2012). Previous studies have 

shown similar response dynamics: whole blood EPA and DHA concentrations typically rise within 

4–8 weeks of supplementation as membrane phospholipids equilibrate with circulating fatty acid 

pools (Flock 2014, Walker RE et al. 2019). These findings are consistent with established 

incorporation of long-chain omega-3 fatty acids into circulating lipid pools and cellular 

membranes. 

 

The increase in omega-3 fatty acid status were accompanied by favourable changes in several 

complementary fatty acid balance markers. The omega-6:omega-3 ratio decreased significantly 

from baseline to week 6 and remained lower at week 12, reflecting the relative increase in long-

chain omega-3 fatty acids within the overall fatty acid pool. Although the clinical relevance of the 

omega-6:omega-3 ratio remains debated (Harris, 2006; Stanley et al., 2007; Jackson et al., 2024), 

lower values can be interpreted as reflecting a shift toward a more omega-3-enriched lipid profile. 

 

A particularly notable finding was the reduction in the AA:EPA ratio. This ratio reflects the 

balance between the omega-6 fatty acid arachidonic acid, a precursor to pro-inflammatory 

eicosanoids, and EPA, which can compete for the same enzymatic pathways and give rise to less 

inflammatory lipid mediators (Calder, 2010; Calder, 2020a, Calder, 2020b, Calder, 2021). The 

significant reduction in AA:EPA ratio observed in this study suggests a shift in fatty acid balance 

that may influence downstream inflammatory signalling pathways. While clinical implications 

cannot be inferred from this pilot study, the magnitude of change observed is consistent with 
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known biochemical effects of increasing EPA availability. 

 

The trans-fat index remained low throughout the study and decreased modestly over the 

intervention period. While trans-fatty acids primarily reflect dietary intake rather than endogenous 

metabolism, reductions in the index may reflect displacement effects within circulating fatty acid 

pools as EPA and DHA increase. However, the magnitude of change was small and should be 

interpreted cautiously. 

 

The formulation also contained the omega-7 monounsaturated fatty acid palmitoleic acid from sea 

buckthorn oil. As the primary outcomes were specific to EPA and DHA incorporation, the 

observed changes are consistent with increased EPA and DHA enrichment. However, the study 

was not designed to isolate the independent effects of omega-7, and a contribution from other 

components cannot be excluded. 

 

An important aspect of the present findings is that these fatty acid biomarker changes were 

achieved with a daily intake of 450 mg EPA+DHA, a level aligned with UK dietary 

recommendations for long-chain omega-3 intake. Many intervention studies investigating omega-

3 fatty acid supplementation use substantially higher doses, often several g per day. The present 

results suggest that even moderate increases in EPA and DHA intake may produce a measurable 

increase in omega-3 status in individuals with low baseline intake. This is particularly relevant in 

populations where habitual oily fish consumption is limited. 

 

The use of an algae-derived EPA + DHA formulation is also noteworthy. Increasing adoption of 
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plant-based dietary patterns has the potential to reduce intake of marine-derived omega-3 fatty 

acids in many populations, including those already consuming low amounts. Also, sustainability 

concerns surrounding global fisheries continue to grow (Lewis et al., 2025). Algal oils provide a 

direct source of long-chain omega-3 fatty acids (EPA and DHA) without reliance on marine animal 

harvesting. Demonstrating effective increases in whole blood EPA and DHA following algae-

derived supplementation therefore has relevance both nutritionally and from a sustainability 

perspective. 

 

The current study focused specifically on midlife women, a population frequently 

underrepresented in cardiovascular, metabolic and nutrition research. Hormonal transition during 

perimenopause and menopause is associated with shifts in lipid metabolism, vascular function and 

inflammatory signalling. Ensuring adequate EPA and DHA  status during this life stage may 

therefore be of particular physiological relevance. By focusing on a defined female cohort during 

hormonal transition, the present study contributes to addressing persistent sex-specific gaps in 

nutrition research. 

Participant-reported wellbeing scores were generally high and increased modestly over the course 

of the study, with mobility, skin, and cognitive clarity most frequently reported as areas of 

perceived increase. However, given the open-label design and absence of a control group, these 

findings should be interpreted cautiously. Subjective outcomes were exploratory and intended to 

generate hypotheses rather than establish causal relationships. 

The community-based framework used in this study represents a real-world evidence approach 

that may complement traditional randomised controlled trials (RCTs). While RCTs remain 

essential for establishing causal effects under controlled conditions, real-world studies can provide 
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insight into feasibility, adherence and biomarker responses in community-based populations. Such 

approaches may be particularly useful in populations that are motivated to engage in proactive 

health behaviours but are often underrepresented in large clinical trials. 

Several limitations should be acknowledged. The study employed a prospective, single-arm, 

within-participant design without a comparator group. which limits the ability to attribute observed 

changes solely to the intervention.  It is worth noting that in the study of Browning et al. (2012), 

no changes in EPA and DHA levels in blood pools, including plasma lipids, mononuclear cells, 

red blood cells and platelets, occurred over 12 months in a placebo group who did not change their 

intake of EPA+DHA, suggesting long-term stability of blood EPA and DHA in the absence of 

altered intake. The sample size was modest, and participants were recruited from a health-engaged 

community, which may limit generalisability. Dietary intake during the intervention period was 

not tightly controlled and may have contributed to variability in response. Subjective well-being 

outcomes were based on self-report and not assessed using validated psychometric instruments. 

Despite these limitations, the magnitude and consistency of biomarker changes across multiple 

fatty acid indicators strengthen confidence in the observed biological response to supplementation. 

The convergence of increases in EPA, DHA and Omega-3 Index alongside reductions in omega-

6:omega-3 and AA:EPA ratios suggests meaningful shifts in whole blood fatty acid composition 

over the 12-week period. 

Future studies should incorporate randomised controlled designs, larger and more diverse 

populations, and validated patient-reported outcome measures. Further research specifically 

examining omega-3 status and supplementation responses in women during perimenopause and 

menopause would also help address important life-stage-specific evidence gaps. 
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Conclusions 

In this 12-week longitudinal study, supplementation with algae-derived EPA and DHA was 

associated with significant increases in whole blood omega-3 biomarkers, including the Omega-3 

Index, in midlife women with low baseline intake. These findings demonstrate measurable changes 

in omega-3 status at guideline-aligned intake levels under real-world conditions. Further controlled 

studies are warranted to confirm clinical relevance. 
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Figures 

 

 

 

Figure 1. Mean Omega-3 Index at Baseline and 6 and 12 weeks of supplementation.  Values 

represent mean ± SD (baseline n = 28; week 6 n = 28; week 12 n = 23 for paired analysis). Paired 

two-tailed t-tests demonstrated significant increases from baseline to week 6 (t(27) = 7.78, p < 

0.001) and from baseline to week 12 (t(22) = 6.37, p < 0.001). 

 

 

Figure 2. Mean whole blood EPA (% of total whole blood fatty acids) at Baseline and 6 and 

12 weeks of supplementation. Values represent mean ± SD (baseline n = 28; week 6 n = 28; week 

12 n = 23 for paired analysis). Paired two-tailed t-tests demonstrated significant increases from 

baseline to week 6 and baseline to week 12 (p < 0.001 for both comparisons). 
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Figure 3. Whole blood DHA (%) at Baseline and 6 and 12 weeks of supplementation. Values 

represent mean ± SD (baseline n = 28; week 6 n = 28; week 12 n = 23 for paired analysis). Paired 

two-tailed t-tests demonstrated significant increases from baseline to both week 6 and week 12 (p 

< 0.001). 

 

Figure 4. Whole blood Omega-6:3 ratio at Baseline and 6 and 12 weeks of supplementation. 

MValues represent mean ± SD. The ratio decreased significantly from baseline to week 6 and 

remained significantly lower at week 12 (paired t-test, p < 0.001). 
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Figure 5. Whole blood AA:EPA ratio at Baseline and 6 and 12 weeks of supplementation.  

Values represent mean ± SD. The AA:EPA ratio decreased significantly from baseline to week 6 

and remained significantly lower at week 12 (paired t-test, p < 0.001). 

 

 

Figure 6. Whole blood trans fat index at Baseline and 6 and 12 weeks of supplementation. 

MValues represent mean ± SD. The trans fat index decreased significantly from baseline to week 

6 and remained significantly lower at week 12 (paired t-test, p < 0.05). 
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Timepoint Mean SD n 

 General well-being (0–10 scale) 

Week 6 7.36 1.60 14 

Week 12 8.31 1.18 13 

Perceived effectiveness (0-10 scale) 

Week 6 7.86 2.11 14 

Week 12 8.54 1.20 13 

 

Table 1. Self-reported well-being outcomes at week 6 and 12 of supplementation. 

 Week 6 (n=14) Week 12 (n=13) 

Mobility 5 3 

Skin 4 5 

Cognitive clarity/focus 2 4 

Mood 1 1 

Recovery from exercise 1 0 

 

Table 2. Most Frequently Reported Areas of Perceived Positive Change at Weeks 6 and 12 of 

Supplementation. 
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