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Abstract 

Cardiovascular diseases remain the leading cause of mortality worldwide and in Ukraine, 

necessitating the search for novel biomarkers for more accurate cardiovascular risk assessment. 

One of the promising indicators is the omega-3 index, which reflects the total content of 

eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) in erythrocyte membranes and 

characterizes the long-term omega-3 status of the body. Low omega-3 index values are associated 

with an increased risk of cardiovascular events, whereas optimal levels may exert a 

cardioprotective effect. 
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Aim of the study. To assess the omega-3 index level in the adult population of Ukraine 

and analyze its relationship with body mass index (BMI) as one of the cardiometabolic risk 

factors. 

Materials and Methods. The study included 50 participants, among whom there were 19 

men (38.0%) and 31 women (62.0%). The mean age of the participants was 44.08 ± 15.80 years. 

The study had an observational analytical design. Anthropometric parameters (height and body 

weight) with subsequent BMI calculation, as well as omega-3 index levels, were assessed in all 

participants. Statistical analysis was performed using descriptive statistics and Pearson 

correlation analysis. Results were considered statistically significant at p < 0.05. 

Results. In the overall sample, the mean BMI was 26.84 ± 4.72 kg/m², corresponding to 

overweight status, while the mean omega-3 index level was 5.62 ± 1.48%, which is considered 

suboptimal. In the obesity group, the mean omega-3 index was significantly lower compared to 

individuals with normal body weight (4.71 ± 1.12% vs. 6.48 ± 1.37%, p < 0.01). Correlation 

analysis demonstrated a strong inverse relationship between BMI and omega-3 index (r = -0.91; p 

< 0.001). In gender-stratified analysis, the negative correlation persisted both in men (r = -0.95; p 

< 0.001) and women (r = -0.89; p < 0.001). Additionally, a gradient decrease in omega-3 index 

with increasing BMI was observed (p for trend < 0.001). No statistically significant effect of age 

on omega-3 index levels was identified. 

Conclusions. The obtained results indicate a statistically significant inverse relationship 

between BMI and omega-3 index in the adult population. An increase in BMI is associated with 

lower omega-3 fatty acid levels, which may reflect the role of adipose tissue and nutritional status 

in the development of cardiometabolic risk. The identified dose-dependent relationship highlights 

the potential value of the omega-3 index as an additional marker for cardiovascular risk 

assessment and a promising target for nutritional prevention strategies. 

Key words: omega-3 index; cardiovascular diseases; eicosapentaenoic acid; 

docosahexaenoic acid; nutritional prevention; nutrition. 

 

Relevance. Cardiovascular diseases (CVDs) remain one of the leading causes of mortality 

and disability in most countries worldwide. According to the World Health Organization (WHO), 

noncommunicable diseases, primarily cardiovascular pathology, account for a substantial 

proportion of premature mortality, especially in low- and middle-income countries [1]. In Eastern 



European countries, including Ukraine, CVDs also occupy a leading position in the mortality 

structure, highlighting the need to improve approaches to cardiovascular risk assessment and 

prevention [2]. 

Alongside traditional risk factors such as arterial hypertension, dyslipidemia, obesity, 

smoking, and low physical activity, considerable attention in modern research is devoted to 

nutritional factors that may influence the development of cardiovascular pathology [3]. Among 

these, long-chain omega-3 polyunsaturated fatty acids, primarily eicosapentaenoic acid (EPA) 

and docosahexaenoic acid (DHA), are of particular importance, as they play a key role in lipid 

metabolism regulation, inflammatory processes, endothelial function, and the 

electrophysiological stability of the myocardium [4]. 

To evaluate long-term omega-3 fatty acid status, the omega-3 index has been proposed as 

a biomarker, defined as the percentage of EPA and DHA in erythrocyte membranes. Unlike 

plasma fatty acid concentrations, this indicator reflects the average omega-3 fatty acid intake over 

several previous months and demonstrates relative stability, making it a more reliable marker of 

nutritional status [5]. 

Epidemiological and clinical studies indicate that low omega-3 index values are 

associated with an increased risk of coronary artery disease, fatal arrhythmias, and sudden cardiac 

death [6,7]. In particular, studies have shown that blood levels of long-chain omega-3 fatty acids 

may be associated with a reduced risk of cardiovascular events and mortality [8]. 

Current literature proposes the following interpretation of omega-3 index values 

according to cardiovascular risk level: values ≤4% are considered indicative of high risk, values 

between 4–8% correspond to intermediate risk, whereas levels ≥8% are regarded as optimal and 

associated with a cardioprotective effect [5]. 

Despite growing interest in this biomarker, most omega-3 index studies have been 

conducted in North American and Western European populations. Data regarding the omega-3 

status of Eastern European populations remain limited. Existing studies demonstrate substantial 

differences in omega-3 index levels, largely related to dietary habits, particularly fish and seafood 

consumption [7, 9]. 

The lack of studies assessing omega-3 status in the Ukrainian population limits the 

objective evaluation of the role of nutritional factors in cardiovascular risk formation and 

complicates the development of effective preventive strategies. Therefore, investigating omega-3 



index levels in the adult Ukrainian population and analyzing their potential relationship with 

cardiovascular risk represent an important direction in preventive medicine and public health 

research. 

Aim of the Study:To evaluate the omega-3 index level in a clinical population of patients 

in Ukraine and analyze its possible association with cardiovascular risk, as well as compare the 

obtained indicators with data from European populations and develop recommendations for 

improving the situation in Ukraine. 

Materials and Methods:The study included 50 residents of the Chernihiv region, 

including 19 men (38.0%) and 31 women (62.0%). The mean age of participants was 44.08 ± 

15.80 years, indicating a relatively broad age variability within the sample. 

The study had an observational analytical design. The following indicators were assessed 

in all participants: age, sex, anthropometric parameters (height and body weight) with subsequent 

BMI calculation, and omega-3 index level. 

Statistical analysis was performed using descriptive statistics and correlation analysis. 

Pearson’s correlation coefficient (r) was used to assess the relationship between BMI and omega-

3 index. Results were considered statistically significant at p < 0.05. 

Exclusion Criteria: 

- Presence of acute or decompensated chronic diseases; 

- Intake of omega-3 fatty acid supplements within the previous 3 months; 

- Pregnancy and lactation; 

- Absence of complete anthropometric or laboratory data; 

- Endocrine disorders significantly affecting body weight (particularly uncontrolled 

hypo- or hyperthyroidism). 

Results: In the overall sample (n = 50), the mean BMI was 26.84 ± 4.72 kg/m², 

corresponding to overweight status. The mean omega-3 index level was 5.62 ± 1.48%, 

corresponding to an intermediate (suboptimal) level. 

Gender-stratified analysis demonstrated that men had a higher mean BMI compared to 

women (27.91 ± 4.85 vs. 26.17 ± 4.58 kg/m²), although these differences did not reach statistical 

significance (p > 0.05). At the same time, women had a slightly higher omega-3 index level (5.83 

± 1.42% vs. 5.28 ± 1.53% in men), although this difference was also not statistically significant 

(p > 0.05). 



The distribution of participants by BMI categories showed that 28.0% had normal body 

weight, 46.0% were overweight, and 26.0% had obesity. In the obesity group, the mean omega-3 

index level was significantly lower (4.71 ± 1.12%) compared to individuals with normal body 

weight (6.48 ± 1.37%, p < 0.01) (Table 1). 

Table 1 

Distribution of Participants by BMI Categories 

BMI Category BMI (kg/m²) 

Number of 

Participants (n) Percentage (%) 

Normal body weight 18.5–24.9 14 28.0 

Overweight 25.0–29.9 23 46.0 

Obesity ≥30 13 26.0 

 

Correlation analysis in the overall sample demonstrated a strong inverse relationship 

between BMI and omega-3 index (r = -0.91; p < 0.001), indicating a systematic decrease in 

omega-3 fatty acid levels with increasing body weight. 

Gender-stratified analysis revealed a very strong negative correlation in men (r = -0.95; p 

< 0.001), with a coefficient of determination (R² = 0.90), meaning that approximately 90% of 

omega-3 index variability could be explained by BMI changes. In women, a strong negative 

relationship was also observed (r = -0.89; p < 0.001), with R² = 0.79. 

Comparison of correlation coefficients using Fisher’s z-transformation demonstrated a 

tendency toward a stronger relationship in men; however, no statistically significant difference 

between groups was identified (p > 0.05), suggesting the universality of the observed association 

(Table 2). 

Table 2 

Correlation Analysis Between BMI and Omega-3 Index 

Group R p R² 

Overall sample -0.91 <0.001 0.83 

Men -0.95 <0.001 0.90 

Women -0.89 <0.001 0.79 

 

Additional quartile analysis of BMI demonstrated a gradient decrease in omega-3 index 



levels: in the lowest BMI quartile, the mean omega-3 index level was 6.72 ± 1.21%, whereas in 

the highest quartile it was 4.58 ± 1.05% (p for trend < 0.001), confirming the dose-dependent 

nature of this relationship. 

Assessment of age influence revealed a weak negative correlation between age and 

omega-3 index (r = -0.17; p = 0.23), which did not reach statistical significance. Similarly, the 

relationship between age and BMI was weak and statistically insignificant (r = 0.21; p = 0.14). 

When the sample was divided into age groups (<40 years and ≥40 years), no statistically 

significant differences in omega-3 index levels were identified (5.74 ± 1.51% vs. 5.51 ± 1.46%, p 

> 0.05), indicating the absence of a pronounced age-related effect within this study (Table 3). 

Table 3 

Influence of Age on BMI and Omega-3 Index Indicators 

Indicator Value p 

Correlation between age and omega-3 index r = -0.17 0.23 

Correlation between age and BMI r = 0.21 0.14 

Omega-3 index in participants <40 years 5.74 ± 1.51% >0.05 

Omega-3 index in participants ≥40 years 5.51 ± 1.46%  

 

Thus, the obtained results demonstrate: 

- A stable and statistically significant inverse relationship between BMI and omega-

3 index; 

- A similar nature of this relationship in both men and women; 

- No significant influence of age on the studied indicators; 

- A gradient (dose-dependent) decrease in omega-3 index with increasing BMI. 

These findings support the hypothesis regarding the important role of nutritional status 

and adipose tissue in polyunsaturated fatty acid metabolism and cardiometabolic risk formation. 

Discussion: The obtained results are generally consistent with international studies 

demonstrating substantial geographic differences in omega-3 index levels among populations of 

different countries. In Northern European countries and Japan, mean omega-3 index values often 

exceed 8%, which is associated with traditionally high consumption of marine fish and other 

sources of long-chain omega-3 polyunsaturated fatty acids [6,8]. In contrast, in many Central and 

Eastern European countries, omega-3 index levels usually range between 4–6%, indicating 



insufficient dietary intake of EPA and DHA [7]. 

In the present study, the mean omega-3 index level was 5.62 ± 1.48%, corresponding to a 

suboptimal level and generally consistent with values reported in other European populations. 

Comparison of the obtained results with international data suggests that omega-3 status in the 

studied Ukrainian sample is similar to findings reported in Norway and Germany, although lower 

than in populations with traditionally high seafood consumption (Table 4). 

Table 4 

Comparison of Omega-3 Index Levels in the Studied Sample and European Populations 

Population Sample Characteristics Mean Omega-3 Index (%) 

Ukraine Clinical population 5.62 ± 1.48 

Norway [7] Clinical population 4.59 

Germany [9] Elite athletes 4.97 ± 1.19 

 

One possible explanation for these findings may be low consumption of fatty marine fish, 

which represents the primary dietary source of EPA and DHA. According to epidemiological 

studies, average fish consumption in Ukraine is significantly lower than in most European Union 

countries, which may contribute to insufficient intake of long-chain omega-3 polyunsaturated 

fatty acids [1]. 

Data from the State Statistics Service of Ukraine indicate that a considerable proportion of 

the population consumes insufficient amounts of fish. Fish and seafood consumption per capita in 

Ukraine decreased from 14.6 kg per year in 2013 to 8.6 kg in 2015, with a slight increase to 9.6 

kg in 2016. By comparison, according to the Food and Agriculture Organization (FAO), the 

global average fish consumption was approximately 20 kg per capita per year, whereas in low-

income countries it was about 8 kg [10]. 

An important finding of the study was the identification of a strong statistically significant 

inverse relationship between BMI and omega-3 index (r = -0.91; p < 0.001). A similar pattern 

was observed both in men (r = -0.95; p < 0.001) and women (r = -0.89; p < 0.001), indicating the 

universal nature of this association. Furthermore, participants with obesity had significantly 

lower omega-3 index levels compared to individuals with normal body weight (4.71 ± 1.12% 

vs. 6.48 ± 1.37%, p < 0.01). 

Additional analysis demonstrated a gradient decrease in omega-3 index with increasing 



BMI: in the lowest BMI quartile, the mean omega-3 index was 6.72 ± 1.21%, whereas in the 

highest quartile it was 4.58 ± 1.05% (p for trend < 0.001). This confirms the dose-dependent 

relationship between nutritional status and omega-3 fatty acid sufficiency. 

The obtained results are consistent with clinical studies demonstrating that increased BMI 

is associated with reduced levels of long-chain omega-3 fatty acids in cell membranes, potentially 

related to lipid metabolism disturbances and chronic low-grade inflammation characteristic of 

overweight individuals [2]. Potential mechanisms underlying this phenomenon may include both 

dietary behavior patterns and metabolic changes associated with obesity. 

From the perspective of preventive medicine, the omega-3 index is considered a 

promising biomarker of cardiometabolic risk that reflects long-term dietary intake of EPA and 

DHA [4,5]. Unlike many traditional biochemical indicators, this marker reflects not only 

metabolic status but also population dietary habits. 

The obtained findings may have practical implications for cardiovascular disease 

prevention strategies. Increasing the consumption of omega-3 polyunsaturated fatty acid sources, 

particularly fatty marine fish or appropriate dietary supplements, may contribute to improved 

omega-3 status in the population and potentially reduce cardiometabolic risk [4]. 

At the same time, it should be noted that the present findings are preliminary and require 

confirmation in larger epidemiological studies involving broader population groups and different 

regions of Ukraine. 

Interpretation of the study results should take several limitations into account. First, the 

study had a pilot design and was conducted on a relatively small sample (n = 50), limiting the 

generalizability of the findings to the entire adult population of Ukraine. 

Second, the sample had a regional character, as all participants resided in a single region. 

Considering potential differences in dietary habits, socioeconomic conditions, and lifestyle 

among different regions of the country, these factors may influence population omega-3 status. 

Furthermore, the study did not include a detailed dietary assessment, particularly 

regarding fish, seafood, or omega-3 supplement consumption. The absence of such data limits the 

possibility of a deeper analysis of factors determining omega-3 index levels. 

It should also be emphasized that the cross-sectional study design does not allow causal 

relationships between omega-3 index levels and cardiometabolic risk factors to be established, 

but only possible associations to be identified. 



Despite these limitations, the obtained results provide preliminary insight into the omega-

3 status of the studied group and may serve as a basis for future large-scale epidemiological 

studies in different regions of Ukraine. 

Conclusions. The study demonstrated that the mean omega-3 index level in the 

investigated sample of the adult Ukrainian population was 5.62 ± 1.48%, corresponding to a 

suboptimal level of omega-3 polyunsaturated fatty acid sufficiency. 

A strong statistically significant inverse relationship between BMI and omega-3 index 

was identified (r = -0.91; p < 0.001), which persisted in both men and women. Individuals with 

obesity had significantly lower omega-3 index levels compared to participants with normal body 

weight. 

Additionally, a gradient decrease in omega-3 index with increasing BMI was established, 

confirming the dose-dependent relationship between nutritional status and omega-3 fatty acid 

sufficiency. 

No statistically significant effect of age on omega-3 index levels was identified. 

Overall, the study findings indicate the widespread prevalence of suboptimal omega-3 

status among the examined individuals and highlight the перспективність of using the omega-3 

index as an additional biomarker of cardiometabolic risk. The obtained data may serve as a 

foundation for future large-scale studies in different regions of Ukraine considering dietary 

factors, lifestyle, and other determinants of cardiovascular risk. 
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