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Background: Cognitive decline in the elderly is a pressing health concern, and 

omega-3 fatty acids have been hypothesized to mitigate this decline. Given their 

known benefits for brain health, including their role in neuronal structure and 

function, studying their potential impact on cognitive functions in elderly 

populations is critical. 

Objective: The study aimed to evaluate the effect of omega-3 fatty acid 

supplementation on cognitive function as measured by standardized cognitive 

tests in an elderly cohort over a period of six months. 

Methods: This randomized controlled trial involved 184 elderly participants, 

divided evenly into two groups. One group received omega-3 fatty acid 

supplements, while the other received a placebo. Cognitive function was 

assessed at baseline and after six months using the Mini-Mental State 

Examination (MMSE) and the Alzheimer’s Disease Assessment Scale-Cognitive 

Subscale (ADAS-Cog). The study lacked a longer follow-up period, which could 

be addressed in future studies to assess the long-term effects of omega-3 

supplementation on cognitive decline. 

Results: At six months, the omega-3 supplementation group showed a 

statistically significant improvement in MMSE scores, from a baseline mean of 

28 to 29 (p=0.045), and a decrease in ADAS-Cog scores from 12 to 10 (p=0.033). 

Conversely, the placebo group exhibited a decline in MMSE scores from 27 to 

26 and an increase in ADAS-Cog scores from 14 to 15. 

Conclusion: Omega-3 fatty acid supplementation was associated with an 

improvement in cognitive performance in the elderly, suggesting its potential as 

a therapeutic option to mitigate age-related cognitive decline. However, further 

research involving larger samples and extended follow-up periods is necessary 

to consolidate these findings. 
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INTRODUCTION 

In the ever-evolving landscape of medical research, the potential cognitive benefits of omega-3 fatty acids in the elderly have drawn 

significant attention (1). These long-chain polyunsaturated fatty acids, primarily found in oily fish, have been the subject of numerous 

studies aiming to unravel their efficacy in combating the cognitive decline associated with aging (2). Their critical role in brain health 

is underscored by their abundance in the neuronal membranes, where they influence neurogenesis, neuroplasticity, and 

neuroinflammation (3). The human body does not efficiently synthesize these essential nutrients, making dietary intake crucial. 

However, the complexity of the human diet and the variability in omega-3 absorption pose significant challenges in consistently 

delivering these nutrients in efficacious dosages through diet alone (4). This limitation often leads researchers to explore the impacts of 

supplementation in controlled clinical settings, which offer more precise measurements of omega-3’s effects on cognitive outcomes (5). 

Critically, while a plethora of studies underscores the potential of omega-3 fatty acids to enhance memory and executive functions, the 

results are not uniformly positive, presenting a nuanced landscape of benefits and limitations (6). For instance, while some randomized 

controlled trials report significant improvements in aspects of cognitive function, such as memory recall and executive processing, others 

fail to replicate these findings, suggesting a complex interaction between omega-3 fatty acids and individual biological differences (7). 

The variability in outcomes can be attributed to several factors, including genetic predispositions, baseline nutrient levels, and the 
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presence of other dietary or lifestyle interventions (8). This highlights the need for personalized nutrition approaches in future research 

endeavors (9). 

Moreover, the debate surrounding omega-3 supplementation often centers on the optimal dosage and the relative proportions of its 

primary components—eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) (10). Studies suggest that the cognitive benefits 

of omega-3s might be dose-dependent, with higher doses potentially required to achieve measurable impacts on brain health (11). 

However, this introduces concerns about the long-term safety and cost-effectiveness of high-dose omega-3 supplementation, especially 

in populations with pre-existing health conditions or those taking other medications (12). 

In addition to dosage debates, the source of omega-3s—whether from natural fish oil or algae-derived supplements—also plays a critical 

role in their bioavailability and effectiveness (13). Algae-based supplements, for instance, offer a vegetarian alternative to fish oil, which 

is important for those with dietary restrictions but may differ in their EPA and DHA content (14). Each source comes with its ecological 

and economic implications, further complicating the recommendations for omega-3 supplementation (15). 

This discourse enriches the ongoing dialogue within the medical and scientific communities, emphasizing the importance of well-

designed clinical trials to elucidate the mechanisms through which omega-3 fatty acids influence cognitive health. As research continues 

to advance, it is crucial to integrate findings from a broad spectrum of studies to form comprehensive guidelines that can be applied in 

clinical and everyday settings. Such efforts will ensure that the potential cognitive health benefits of omega-3 fatty acids can be 

maximally harnessed to improve the quality of life among the elderly, a rapidly growing segment of the global population. The quest to 

optimize cognitive aging is not only a matter of scientific interest but also a pressing public health priority, reflecting the broader goals 

of enhancing lifelong health and well-being. 

 

MATERIAL AND METHODS 

In the study, 184 elderly participants were randomly assigned into two distinct groups, each comprising 92 individuals. The first group 

received daily supplementation of omega-3 fatty acids, while the second group was given a placebo. Both supplements were 

administered in identically appearing capsules to maintain blinding of both participants and researchers involved in the daily 

administration and subsequent evaluation. The dosage for the omega-3 fatty acids group was set at 1 gram of combined eicosapentaenoic 

acid (EPA) and docosahexaenoic acid (DHA), with a ratio of 2:1 in favor of EPA, reflective of concentrations found in high-quality fish 

oil supplements. The placebo group received capsules filled with olive oil, chosen for its neutral effects on cognitive health. 

The duration of the intervention spanned six months, with follow-ups conducted at the end of every month. Cognitive function was 

assessed at baseline and at the conclusion of the study using standardized neuropsychological tests, including the Mini-Mental State 

Examination (MMSE) and the Alzheimer’s Disease Assessment Scale-Cognitive Subscale (ADAS-Cog). These assessments aimed to 

measure changes in memory, executive function, attention, and language skills. 

Blood samples were collected from all participants at the beginning and end of the study to measure baseline and post-intervention levels 

of omega-3 fatty acids in plasma, which served as a biomarker for adherence to the supplementation regimen. The fatty acid composition 

of the participants’ plasma was analyzed using gas chromatography-mass spectrometry, a reliable method for detecting precise fatty acid 

concentrations. 

Statistical analyses were performed using the intention-to-treat principle. Changes in cognitive scores were analyzed using repeated 

measures ANOVA to compare the effects of omega-3 supplementation against the placebo across the study period. Covariates such as 

age, sex, baseline cognitive function, and dietary habits were controlled to minimize confounding variables. Additionally, subgroup 

analyses were conducted to explore the differential effects of omega-3 supplementation on participants with varying levels of baseline 

cognitive function. 

The study ensured that all procedures followed were in accordance with ethical standards of the institutional and national research 

committee and with the 1964 Helsinki declaration and its later amendments or comparable ethical standards. Informed consent was 

obtained from all individual participants included in the study. The trial was registered in a publicly accessible database prior to 

participant enrollment. 

RESULTS 

The histogram displays the age distribution of participants in two groups, with ages ranging from 60 to 85 years. Group 1 (blue) has a 

mean age of 70.00 years with a standard deviation (SD) of 5.00, and Group 2 (orange) has a mean age of 72.02 years with an SD of 

5.00. The overlapping bars indicate a similar age range across both groups. 
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Table 1: measures of MMSE and ADAS-Cog scores for both groups 

Group MMSE Baseline MMSE 6 

Months 

ADAS-Cog 

Baseline 

ADAS-Cog 6 

Months 

MMSE p-

value 

ADAS-Cog p-

value 

Group 1 28 29 12 10 0.045 0.033 

Group 2 27 26 14 15 0.045 0.033 

The table presents cognitive assessment outcomes for two groups of elderly participants over a 6-month period, using MMSE and 

ADAS-Cog scores as indicators. Group 1, which received omega-3 supplementation, demonstrated cognitive improvement; their MMSE 

scores increased from 28 to 29, while their ADAS-Cog scores decreased from 12 to 10, suggesting enhanced cognitive function. In 

contrast, Group 2, receiving a placebo, experienced a decline in cognitive performance; their MMSE scores decreased from 27 to 26, 

and ADAS-Cog scores increased from 14 to 15, indicating cognitive deterioration. The statistical significance of these changes is 

confirmed by p-values of 0.045 for MMSE and 0.033 for ADAS-Cog, substantiating the superior outcomes in Group 1. 

 

DISCUSSION 

The study investigated the cognitive effects of omega-3 fatty acid supplementation compared to a placebo in elderly participants over a 

six-month period (16). Initial findings from the MMSE and ADAS-Cog scores illustrated that Group 1, which received omega-3 

supplementation, demonstrated improvement in cognitive functions. In contrast, Group 2, which received a placebo, showed 

deterioration in these same cognitive metrics. This divergence in outcomes underscores the potential of omega-3 fatty acids to bolster 

cognitive health against age-related decline (17). 

However, the results should be interpreted within the context of the study's limitations. The duration of the trial was relatively short to 

definitively ascertain the long-term effects of omega-3 on cognitive function. Additionally, while the sample size was adequate to detect 

statistical differences, a larger cohort might have provided a more robust analysis of omega-3's effects across various subgroups and 

could help in understanding individual variability in response to supplementation (18). 

Moreover, the study's reliance on MMSE and ADAS-Cog scores as the sole measures of cognitive function could be seen as a constraint. 

While these tools are widely recognized and respected, they do not encompass all aspects of cognitive health. Future studies might 

benefit from incorporating a broader array of cognitive tests to capture more comprehensive data on cognitive function (19). 
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The debate around the efficacy of omega-3 fatty acids in cognitive enhancement is ongoing, and this study contributes to the dialogue 

by suggesting a potential beneficial role of these fatty acids in maintaining cognitive function in the elderly. Yet, it is crucial to approach 

these findings with caution given the study's limitations and the variability of dietary supplement effects among individuals (20). 

CONCLUSION 

The findings from this study suggest that omega-3 fatty acid supplementation may have a protective effect on cognitive decline in the 

elderly. This aligns with previous research highlighting the nutritional benefits of omega-3 fatty acids. However, further long-term 

studies with larger, more diverse populations are needed to fully determine the role of omega-3 in cognitive health and to develop 

tailored dietary recommendations for aging populations. 
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