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Abstract 

Background: Numerous studies have linked vitamin D deficiency with cardiovascular diseases. Offshore workers have 
distinct characteristics of work such as irregular work-rest cycles and variable nutritional intake that may contribute to 
fluctuations in vitamin D status. Studying the connection between vitamin D levels and cardiovascular risk factors in 
offshore population is of significant relevance to occupational health management.  

Objective: Using a cross-sectional design, this study aimed to determine the association between vitamin D levels and 
cardiovascular risk factors, namely age, systolic and diastolic blood pressure, fasting blood sugar, HbA1c, low density 
lipoprotein, high density lipoprotein, total cholesterol, triglycerides, and body mass index in an offshore worker 
population in the Middle East. 

Methods: Data were collected over a six-month period from patient records at an occupational health clinic, 
encompassing socio-demographic variables, vitamin D measurements, and cardiovascular risk profiles. Pearson 
correlation was used to assess the strength of associations, while multiple linear regression was conducted to evaluate 
the combined influence of the cardiovascular risk factors on vitamin D levels.  

Results: 249 patients were included in the analysis. The correlation between vitamin D levels and cardiovascular risk 
factors were as follows: age (weak, r = 0.12), HDL (negligible, r = 0.01), LDL (negligible, r = -0.05), HbA1c (negligible, r 
= -0.07), systolic blood pressure (negligible, r = -0.10), fasting blood sugar (weak, r = -0.11), triglycerides (weak, r = -
0.12), total cholesterol (weak, r = -0.13), diastolic blood pressure (weak, r = -0.13), and BMI (weak, r = 0.14). Multivariate 
regression analysis revealed that cardiovascular risk factors exhibited a weak predictive capacity for vitamin D levels.  

Conclusions: The associations between vitamin D levels and the evaluated cardiovascular risk factors are generally 
negligible to weak.  
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1. Introduction

Vitamin D plays a multifaceted role in human health. Its significance extends beyond bone metabolism, influencing 
various physiological processes, including cardiovascular system. Vitamin D deficiency has been associated with an 
increased risk of cardiovascular diseases (CVD), including heart failure, coronary artery disease and hypertension.1,2,3 
The mechanisms underlying this relationship are complex and involve several biological pathways. One of the primary 
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mechanisms is through its anti-inflammatory properties. Vitamin D is known to modulate the immune response by 
reducing the expression of pro-inflammatory cytokines and enhancing the production of anti-inflammatory 
mediators.4,5 This immunomodulatory effect is particularly relevant in the context of atherosclerosis, where chronic 
inflammation plays a pivotal role in disease progression. Studies have shown that vitamin D deficiency can lead to an 
increase in systemic inflammatory markers, which are implicated in the development of CVD.6,7 

The association between vitamin D levels and cardiovascular risk factors has garnered significant attention in recent 
years, with numerous studies have explored the contribution of vitamin D deficiency to CVD. Several studies have 
reported an inverse relationship between vitamin D levels and traditional cardiovascular risk factors. A study found 
that lower levels of 25-hydroxyvitamin D (25(OH)D) were associated with worsened biomarkers of glycemic control 
and lipid metabolism, including insulin resistance, dyslipidemia and metabolic syndrome.8 

Investigating the relationship between vitamin D levels and cardiovascular risk factors in offshore workers is of 
significant importance, as this population often faces limited sun exposure, irregular work hours, and high occupational 
stress all of which may contribute to health vulnerabilities. Understanding this connection can help in developing 
targeted health interventions, improving disease prevention strategies, and enhancing overall well-being in this unique 
working environment. 

2. Methods 

2.1. Study Design and Aim 

Using a cross-sectional design, this study was intended to determine the association between vitamin D levels and some 
cardiovascular risk factors, namely age, gender, systolic blood pressure (SBP), diastolic blood pressure (DBP), fasting 
blood sugar (FBS), HbA1c, low density lipoprotein (LDL), high density lipoprotein (HDL), total cholesterol, triglycerides, 
and body mass index (BMI) in an offshore worker population in the Middle East.  

2.2. Data Samples 

The data was retrieved from electronic medical system. The study utilized patients data who visited an occupational 
health clinic in the Middle East during the period of six months and had laboratory tests conducted for health screening 
and follow-up purposes. The inclusion criteria were the data of patients aged over 40 years, which had cardiovascular 
risk factors profiles needed for this study, including FBS, HbA1c, SBP, DBP, total cholesterol, LDL, triglycerides, HDL, 
FBS, BMI, and vitamin D levels. Exclusion criteria encompassed patients with a previously diagnosed cardiovascular 
disease, those with autoimmune disorders and and those who took regular vitamin D supplements or hormone therapy 
that might influence the study's outcomes.  

The available data was obtained during the patients' visits to the clinic. When the patients came to the clinic, the nurses 
recorded their identification information and measured their body weight, height, as well as SBP and DBP. A digital 
weighing scale with height meter was used for weight and height measurements. Using this data, the nurse calculated 
the patients’ BMI using the standard formula: weight (in kilograms) divided by the square of height (in meters). Blood 
pressure was checked using a digital sphygmomanometer and based on the average of three measurements. All blood 
samples were collected by laboratory staff and tested in the clinic’s laboratory, following standard protocols for 
biochemical data collection. Patients attended the laboratory were fasting for 8-12 hours before the blood draw. Blood 
was drawn from a vein using sterile needles and collection tubes. HbA1c levels were measured using high-performance 
liquid chromatography. LDL levels were calculated using the Friedewald equation, which incorporates measurements 
of total cholesterol, HDL, and triglycerides. HDL was measured using the direct enzymatic assay method, while total 
cholesterol was measured through the enzymatic colorimetric assay method. Triglyceride levels were also measured 
using enzymatic colorimetric methods. Vitamin D levels were determined using the enzyme-linked immunosorbent 
assay method, which provides measurements of 25-hydroxyvitamin D concentrations in the blood.  

2.3. Statistical Analysis 

The data were analyzed using some statistical methods. Pearson correlation analysis was used to determine the strength 
and direction of the relationship between vitamin D levels and each cardiovascular risk factor. The strength of 
association was categorized as : negligible correlation (0.00-0.10), weak correlation (0.10-0.39), moderate correlation 
(0.40-0.69), strong correlation (0.70-0.89) and very strong correlation (0.90-1.00).9 Multiple linear regression was 
applied to evaluate the simultaneous impact of cardiovascular risk factors on vitamin D levels. Statistical analyses were 
performed using SPSS 20, with with results presented as regression coefficients, p-values, and 95% confidence intervals. 
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2.4. Ethical Approval 

Ethical approval was not required for this study because the data used were secondary and provided to the team in an 
anonymized format. 

3. Results 

Over a six-month period, a total of 2,396 patients visited the clinic and underwent laboratory tests, with 326 patients 
data met the inclusion criteria. Of these, 73 records contained exclusion elements and were removed from the data. The 
remaining dataset consisted of 253 patient records, of which 4 were female patient records. To enhance the precision 
of the statistical analysis, these female patient records were excluded, resulting in a final dataset of 249 male patient 
records. The profiles of the data was presented in the Table 1. 

Table 1 Profiles of Data Samples 

Variable Mean Standard Deviation 95% CI 

Age (years) 51.02 6.67 51.02 ± 0.83 

Systolic BP (mmHg) 126.77 13.41 126.77 ± 1.68 

Diastolic BP (mmHg) 79.94 8.63 79.94 ± 1.08 

FBS (mmol/l) 5.84 1.38 5.84 ± 0.18 

HbA1C (%) 6.05 1.31 6.05 ± 0.21 

Total cholesterol (mmol/l) 4.99 1.15 4.99 ± 0.15 

LDL (mmol/l) 3.21 1.07 3.21 ± 0.14 

HDL (mmol/l) 1.26 0.36 1.26 ± 0.05 

Triglyceride (mmol/l) 1.4 0.81 1.40 ± 0.10 

BMI (kg/m2) 28.29 4.71 28.29 ± 0.60 

Vit D (IU) 36.35 13.9 36.35 ± 1.94 

 

The average age of the patients was 51.02 years (95% CI : 50.19 to 51.85). The means SBP and DBP were 126.77 mmHg 
(95% CI : 125.10-128.45) and 79.94 mmHg respectively (95% CI : 78.86-81.02). The means FBS and HbA1C were 5.84 
mmol/L (95% CI : 5.66-6.02) and 6.05% (95% CI : 5.84-6.26) respectively. In terms of the cholesterol profile, the means 
of total cholesterol was 4.99 mmol/l (95% CI : 4.84-5.14), LDL 3.21 mmol/l (95% CI : 3.07-3.35), HDL was 1.26 mmol/l 
(1.21-1.31) and triglyceride was 1.40 mmol/l (95% CI : 1.30-1.50). The mean BMI was 28.29 kg/m2 (95% CI : 27.69-
28.89) and mean vitamin D level was 36.35 IU (95% CI : 34.41-38.29).  

The distribution of the data is illustrated through the histogram (Figure 1) and scatterplot (Figure 2) below. 
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Figure 1 Histogram of Data Profiles 

The histograms shows that the age of the subjects distributed around the middle age range, with most participants were 
between 45 and 60 years old. The blood pressure values exhibited a relatively normal distribution, with SBP centered 
around 120-130 mmHg and DBP around 75-85 mmHg. Both indicators of glucose levels (FBS and HbA1C) highlighted 
the presence of individuals with elevated levels, pointing to potential risks for diabetes. Cholesterol values (total 
cholesterol, HDL LDL and triglyceride) varied, with most participants maintained moderate levels, though there were 
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outliers with higher LDL and lower HDL, indicating cardiovascular risk. The BMI indicated a higher prevalence of 
overweight individuals. Vitamin D levels varied widely. 

 

Figure 2 Box-Plot of Sample Characteristics 

The box plots provide a visual summary of the spread and central tendency of the variables. The age distribution was 
fairly tight, with a median around 51 years, and few outliers. Both SBP and DBP showed consistent medians with some 
variation, particularly on the higher end of SBP. The presence of outliers in glucose metrics (FBS and HbA1C) might 
indicate individuals with poorly controlled diabetes. Cholesterol levels, particularly LDL, had a wider spread, with some 
participants displaying potentially extreme levels. The BMI box plot showed a skew toward higher values, with the 
median BMI indicating a trend toward overweight in the population. Vitamin D levels had a broad distribution, with the 
median suggesting that a significant portion of the population might have lower-than-recommended levels. 

3.1. Correlation Analysis 

Correlation analysis of the relationship between level of vitamin D with each cardiovascular risk factors was performed 
using Pearson method and presented in the Figure 3.  
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Notes: Positive correlations are shown in the shades of blue, while negative correlations are in the shades of red. The intensity of the color indicates 

the strength of the correlation, with deeper color representing stronger relationships. 

Figure 3 Correlation Matrix between Vitamin D and Cardiovascular Risk Factors 

Based on the matrix, the level of correlation between vitamin D levels with cardiovascular risk factors are as follow :  
age : weak (0.12), HDL : neglible (0.01), LDL : neglible (-0.05), HbA1c : neglible (-0.07), systolic BP : neglible (-0.10), FBS 
: weak (-0.11), triglyceride : weak (-0.12), total cholesterol : weak (-0.13), distolic BP : weak (-0.13) and BMI : weak (-
0.14).  

The analysis of correlations within different age subgroups revealed distinct patterns as shown in the Table 2.  

Table 2 The Analysis Correlation with Different Age Subgroups 

 
Age Subgroup and Correlation 

Variables 40-49 50-59 60+ 

Vit D (IU) 1 1 1 

Systolic BP (mmHg) -0.266876519 0.048006626 -0.14772272 

Diastolic BP (mmHg) -0.184917107 -0.025144679 -0.326489824 

FBS (mmol/l) -0.04347366 -0.168480258 -0.039702084 

HbA1C (%) -0.073656871 -0.160105364 0.072494905 

Total cholesterol (mmol/l) -0.13818145 -0.096131059 -0.18246266 

LDL (mmol/l) -0.050859188 -0.017094646 -0.128120513 

HDL (mmol/l) -0.084058944 0.090820586 0.007671845 

Triglyceride (mmol/l) -0.062623294 -0.191602691 -0.101301318 

BMI (kg/m²) -0.242984356 -0.042864803 -0.286747409 

 



World Journal of Advanced Research and Reviews, 2026, 30(03), 1724-1732 

1730 

In the 40-49 age group, there were notable negative correlations between vitamin D levels and both SBP (-0.27) and 
BMI (-0.24), while other cardiovascular risk factors showed weaker negative correlations. In the 50-59 age group, 
correlations across most factors were generally weaker, with triglycerides (-0.19) and FBS (-0.17) displayed some 
negative correlations with vitamin D levels. Among individuals aged 60 and above, the strongest negative correlations 
were observed with DBP (-0.33) and BMI (-0.29), while other factors, including SBP (-0.15), exhibited relatively weak 
correlations. 

A multivariate regression analysis was conducted using a multiple linear regression model to predict vitamin D levels. 
The model yielded an R-squared value of 0.063 and an F-statistic of 0.5507, suggesting that cardiovascular risk factors 
are weak predictors of vitamin D levels. The overall model was not statistically significant. The coefficients and 
significance levels of the individual predictors are as follows: age (coefficient = 0.20, p = 0.510), SBP (coefficient = 0.15, 
p = 0.474), DBP (coefficient = -0.15, p = 0.828), FBS (coefficient = -1.77, p = 0.429), HbA1c (coefficient = 0.22, p = 0.944), 
total cholesterol (coefficient = -8.56, p = 0.155), LDL (coefficient = 7.03, p = 0.229), HDL (coefficient = 4.13, p = 0.617), 
triglycerides (coefficient = 2.13, p = 0.568), and BMI (coefficient = -0.42, p = 0.295). None of these predictors were 
statistically significant at the 0.05 level. Consequently, the model did not provide a robust explanation for the variability 
in vitamin D levels observed in the sample. 

4. Discussion 

Most correlations between vitamin D level and cardiovascular risk factors were weak. HDL, LDL, HbA1c and SBP showed 
neglible correlations. Age has a weak positive correlation with vitamin D levels, while BMI has the strongest weak 
negative correlations. All the correlation coefficients were relatively close to zero. The negative coefficients suggested 
that there might be a slight inverse relationship between vitamin D levels and some of these risk factors, but the weak 
magnitude of these correlations implies that vitamin D levels did not strongly predict or correlate with these specific 
cardiovascular risk factors in the study population.  

The results of this study need to be carefully examined based on several considerations. First, the confounding factors. 
Many unmeasured variables, such as physical activity of the offshore workers, dietary habits, or comorbid conditions, 
could be confounding factors and influence both vitamin D levels and cardiovascular risk factors. If these confounders 
are not accounted for in the analysis, they may obscure the true relationships between the variables. While a number of 
studies reported that there was a small but significant increase in cardiovascular risk associated with vitamin D 
deficiency, the causality remained unclear due to potential confounding factors and the limitations of observational 
study designs.10 Another study reported the link between lower vitamin D levels with higher cholesterol level. The 
study, however, highlighted that the relationship was not straightforward, suggesting that other variables might 
influence these outcomes.11 Furthermore, the heterogeneity in study designs, populations, and the specific 
cardiovascular outcomes assessed can lead to inconsistencies in findings.12,13  

Second, an interplay of multiple factors. The relationships between vitamin D and cardiovascular risk factors are likely 
influenced by a complex interplay of multiple factors rather than a single factor. The weak correlations might reflect the 
difficulty in isolating the effect of vitamin D on cardiovascular risk in the presence of other contributing factors. Vitamin 
D's effects on cardiovascular health are mediated through various pathways, including its influence on inflammation 
and endothelial function.14, 15, 16. However, the complexity of these mechanisms means that vitamin D may not uniformly 
affect all individuals or all cardiovascular risk factors. For instance, a study found a significant correlation between low 
vitamin D levels and myocardial infarction risk, yet this relationship was not consistently replicated across other 
studies. This indicates that individual biological differences and the presence of other risk factors may modulate the 
effects of vitamin D.17, 18 Furthermore, the presence of comorbidities such as diabetes and hypertension can mask the 
potential benefits of vitamin D, as these conditions themselves are significant risk factors for CVD.17, 19, 20 

Third, timing of measurement. Vitamin D levels and cardiovascular risk factors can fluctuate over time due to seasonal 
changes, lifestyle modifications, or medical interventions. If the measurements were not taken simultaneously or did 
not reflect long-term averages, this could contribute to weaker correlations. The timing of vitamin D measurement can 
also affect observed correlations with cardiovascular risk factors. Vitamin D levels can vary significantly throughout the 
year due to seasonal changes in sunlight exposure, which is the primary source of vitamin D for most individuals.14 
Individuals may exhibit higher vitamin D levels during summer months and lower levels in winter, which may not 
accurately reflect their long-term status.15 Studies that measure vitamin D levels at a single point in time may fail to 
capture these fluctuations, leading to an underestimation or overestimation of the relationship between vitamin D and 
cardiovascular risk factors.16  Offshore workers typically follow irregular and rotating schedules, such as the 28/28 
system, where they spend 28 days at the offshore site followed by 28 days off-duty at home. Variations in geographic 
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location, levels of sun exposure, and dietary intake between the offshore work period and the off-duty phase may lead 
to fluctuations in serum vitamin D concentrations over time. 

Four, sample size and power. Although the study included 249 patients, this sample size might still be insufficient to 
detect significant correlations, especially if the true relationships between vitamin D levels and cardiovascular risk 
factors are subtle. Smaller sample sizes reduce the statistical power, making it harder to detect true associations even 
if they exist. The p-values indicate that there's insufficient evidence to reject the null hypothesis (that there is no effect). 
This could be due to the small sample size or weak underlying relationships. The linear model assumes a direct, 
proportional relationship between vitamin D levels and each predictor. If the true relationship is non-linear or more 
complex, a linear model might not capture it effectively, leading to weak correlations and non-significant results. 
Additionally, the model might suffer from omitted variable bias other important predictors that influence Vitamin D 
levels might be missing from the model. It is possible that vitamin D only influences cardiovascular risk factors above 
or below certain thresholds, which were not reached or adequately captured in the study population, leading to weak 
overall correlations. These potential reasons suggest that the relationship between vitamin D and cardiovascular risk is 
complex and may require more nuanced approaches, including stratified analyses, longitudinal studies, or larger sample 
sizes, to fully understand the connections. For stronger or more meaningful relationships, further analysis using 
different statistical methods or a larger sample size might be necessary.   

5. Conclusion 

This study reveals that the associations between vitamin D levels and the examined cardiovascular risk factors were 
predominantly negligible to weak. Specifically, age exhibited a weak positive correlation (0.12) with vitamin D levels, 
while other factors such as HDL, LDL, HbA1c, SBP, DBP, FBS, triglycerides, total cholesterol, and BMI showed negligible 
to weak correlations. When stratified by age groups, distinct patterns emerged. These variations across age groups 
highlight the complexity of interactions between vitamin D levels and cardiovascular risk factors and suggest that age 
may play a role in modulating these relationships. The multivariate regression analysis reinforced the notion of weak 
associations, revealing that the collective cardiovascular risk factors investigated were poor predictors of serum vitamin 
D levels.  

These findings suggest that while there are some age-specific associations between vitamin D levels and certain 
cardiovascular risk factors, overall, vitamin D may not be a robust indicator of cardiovascular risk in the offshore 
workers populations. The predominantly weak and non-significant correlations imply that other factors, possibly 
including genetic predispositions, lifestyle choices, and environmental influences, as well as the nature of offshore 
works may have more substantial roles in determining vitamin D status and cardiovascular health. Future research with 
larger, more diverse populations and longitudinal designs is warranted to further elucidate these relationships and to 
explore additional variables that may impact both vitamin D levels and cardiovascular risk.  
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