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Abstract 
This study examined the prevalence of vitamin D deficiency and its 

correlation with elevated cholesterol and triglyceride levels in the blood of 

individuals residing in Misurata city, with comparisons made to the 

permissible levels. The samples were collected between March and May 

2024, and a total of 20 individuals of varying ages in Misurata city were 

included. 

The results demonstrated that there is no statistically significant correlation 

between vitamin D deficiency and high cholesterol and triglycerides. This is 

evidenced by the fact that, in some samples, vitamin D levels were moderate, 

while cholesterol and triglycerides were high. Conversely, in other samples, 

vitamin D levels were high, while cholesterol and triglycerides were 

moderate. 

The mean vitamin D levels were found to be between 8 and 46 ng/ml, while 

the mean cholesterol levels ranged from 100 to 260 mg/dl. The mean 

triglyceride levels were observed to be between 37 and 240 mg/dl. 

While vitamin D levels were observed to be lower in younger individuals 

compared to the elderly, cholesterol and triglyceride levels were found to be 

the lowest in younger individuals and the highest in both younger and elderly 

individuals. 
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Introduction 

 
Vitamins are a group of organic compounds that are indispensable for 

maintaining optimal health and facilitating growth and development in the 

human body. Vitamins play a pivotal role in numerous bodily functions, 

including the maintenance and advancement of overall health, the 

fortification of skeletal integrity and the immune system, the optimization of 

nervous system performance, and the facilitation of metabolic processes. 

(Using and Area 2023) Vitamins are essential components of the diet and  

have long been known to affect the immune system. In light of these 

findings, vitamins A and D have garnered particular attention in recent years, 

given their demonstrated capacity to exert a pivotal and unanticipated 

influence on the immune response. (Mora, Iwata, and Von Andrian 2008) 

Vitamins are low-molecular-weight organic compounds that are not 

synthesised within the body, or are synthesised in quantities that are 

insufficient for the body's needs. The factors that determine the body's need 

for vitamins are dependent on a number of variables, including the 

individual's gender, age, physiological condition, and personal 

characteristics. Vitamins are of great importance to the human body. A 

deficiency in vitamins can lead to a reduction in an individual's capacity to 

perform work-related tasks, as well as a diminished ability to resist disease 

and the harmful effects of external environmental factors. Vitamin deficiency 

may also result from impaired absorption in the intestine, inadequate delivery 

to tissues, and insufficient conversion to a biologically active form. 

(Omonnazarova et al. 2022) 

Vitamins are classified into two principal categories: water-soluble and fat-

soluble. The former includes vitamins B and C. 

The second category comprises fat-soluble vitamins, including vitamins K, 

A, D, and E, as well as vitamin. 

The benefits of vitamins extend to numerous aspects of human health. They 

have been linked to the promotion of healthy skin, hair and nails, the 

strengthening of the immune system, the protection of the body from diseases 

and infections, the improvement of vision and general eye health, the 

promotion of cardiovascular health, the enhancement of brain function and 

the increase of understanding and cognition. It is therefore recommended that 

vitamins be obtained from a variety of food sources in order to ensure 
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optimal absorption by the body, which is more efficient when nutrients are 

consumed in a balanced diet. (Using and Area 2023) 

In recent years, there has been a growing recognition of the importance of 

vitamin D in maintaining overall human health and preventing a range of 

diseases, including osteomalacia, osteoporosis, cancer, and cardiovascular 

diseases. (Chaudhry et al. 2018)Vitamin D deficiency has been identified as 

a contributing factor in the development of at least two metabolic bone 

diseases, namely osteomalacia and osteoporosis. The mineral deficiencies 

that result in osteomalacia or rickets in children can be resolved by restoring 

the balance of calcium and phosphate in the plasma, regardless of vitamin D 

activity. The well-characterised endocrine pathway of vitamin D metabolism 

and its activities is the sole determinant of vitamin D regulation of plasma 

calcium and phosphate balance, and thus protection from osteomalacia (Ryan 

et al. 2013)Ultraviolet (UV) radiation emitted by the sun is the primary 

source of vitamin D. Synthesis of this vitamin occurs when the body is 

exposed to these rays. Vitamin D plays a pivotal role in bone health, 

facilitating the absorption of calcium from the bones in the intestine and 

contributing to robust skeletal growth. 

Additionally, two forms of vitamin D are essential for nutritional purposes. 

Vitamin D2 is produced by plants and yeast progenitors and is the form most 

commonly used in high-dose supplements. 

Vitamin D3 is the most active form of vitamin D. It is formed in the skin 

when exposed to direct sunlight. Foods fortified with this vitamin are derived 

from milk and grains. It is also found in fish oils, fatty fish, and liver. 

(DOUIB, REKIS, and SMAALI 2022) 

One of the most serious consequences of vitamin D deficiency is the onset of 

cognitive impairment, characterised by difficulties in cognitive functioning, 

behaviour and memory, which in turn affects an individual's ability to 

function in daily life. Notwithstanding the extensive availability of 

pharmaceuticals and nutritional supplements, there are individuals who are 

particularly vulnerable to vitamin D deficiency. (Using and Area 2023)The 

available data for this vitamin indicate that its primary functions are to 

improve intestinal calcium absorption and to reduce hyperthyroidism, which 

is a model of ageing, as well as to reduce osteoporotic fractures. (Heaney 

2005) 
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(Figure 1) Structural formula of vitamin D 

 

Cholesterol is a waxy substance present in all cells of the body. It is one of 

several types of fat that plays an essential role in the functioning of the 

human body. The body requires cholesterol for the synthesis of hormones, 

vitamin D, and digestive enzymes. The liver is responsible for producing the 

requisite cholesterol for these functions, which is then transported into the 

bloodstream in a fat-like form (Wilkinson and Cockcroft 2007). Additionally, 

cholesterol is produced externally by the body, with dietary sources 

representing this external production. It is crucial to acknowledge that 

elevated cholesterol levels in the blood are predominantly associated with an 

individual's lifestyle. Not all cholesterol types in the blood are detrimental; 

some are essential for the production of vital hormones, including estrogen in 

women and testosterone in men (Omonnazarova et al. 2022) .Cholesterol is a 

compound comprising 27 carbon atoms and exhibiting a distinctive structure, 

characterised by a hydrocarbon tail and a hydroxyl group (Craig, Yarrarapu, 

and Dimri 2018) . 
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(Figure 2) Structural formula of cholesterol 

 

Cholesterol is transported in the bloodstream in the form of lipoproteins, 

which are macromolecules comprising a core of lipids surrounded by a 

protein coating. The most prevalent lipoprotein types are low-density 

lipoproteins (LDL) and high-density lipoproteins (HDL). Cholesterol has two 

sources: it is produced by the body itself and it is also obtained from 

foodstuffs of animal origin, including meat, milk, eggs and any products 

derived from them. Consuming an excess of this foodstuff results in an 

overall increase in the total cholesterol content of the body(Jiang et al. 2019). 

Triglycerides represent a form of blood fat present within the body. A diet 

that is excessive in terms of caloric intake can result in elevated triglyceride 

levels. Triglycerides are composed of a variety of fatty acids, each bonded to 

a glycerol molecule. Elevated blood triglyceride levels may be indicative of 

an unhealthy lifestyle (Laftah and Al-Niaimi 2018). The traditional fats and 

oils are composed of glycerides of long-chain fatty acids, which are referred 

to as triglycerides (LCT). The category also encompasses body fats and the 

fats and oils that are consumed on a daily basis. It is possible to identify LCT 

fats and oils. (Jadhav and Annapure 2023). 

It has been demonstrated that a lack of sunlight and vitamin D deficiency are 

associated with elevated serum cholesterol concentrations, as vitamin D is 

produced in the skin by photolysis of ultraviolet radiation (Wang et al. 2009) 

. In contrast to the established association between low 25-hydroxyvitamin D 

levels and dyslipidaemia, the correction of vitamin D deficiency in the short 

term has been demonstrated to have no impact on the lipid profile. An 

increase in 25-hydroxyvitamin D levels was observed to result in elevated 
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serum calcium levels and a reduction in serum parathyroid hormone levels. 

The anticipated physiological responses to vitamin D treatment were found to 

be associated with a notable elevation in LDL cholesterol. Given the 

prevalence of vitamin D deficiency and its association with dyslipidaemia, it 

remains uncertain whether oral vitamin D supplementation is an effective 

strategy for improving lipid profiles. (Wang et al. 2009) . 

The proposed mechanisms indicate that vitamin D may exert a direct 

influence on blood lipid levels, including triglycerides, total cholesterol, and 

LDL cholesterol, by stimulating bile salt production, and an indirect effect 

through its impact on calcium absorption. In light of the aforementioned vital 

role of vitamin D levels in the blood, it can be posited that the improvement 

of vitamin D levels in the blood may have a significant impact on the 

improvement of associated conditions such as hyperlipidaemia in affected 

individuals. Accordingly, the objective of this study is to examine the 

relationship between vitamin D levels and blood lipid levels. (Gholamzad et 

al. 2023). 

 

Previous studies 
(Dawodu, Kochiyil, and Altaye 1995)have demonstrated that vitamin D 

deficiency is a prevalent issue among Arab women. Following an 

investigation into the impact of sun exposure at recommended levels on 

vitamin D status in Arab women, it was determined that extending sun 

exposure for a period exceeding four weeks could be an effective strategy for 

enhancing vitamin D status in Arab women at high risk who have limited 

exposure to sunlight. (Dawodu et al. 1995) . Ha et al. indicated that low 

serum vitamin D levels were associated with an unfavourable lipid profile 

and the development of atherosclerosis. The results of clinical trials that 

evaluated the effects of vitamin D supplementation on blood lipids and total 

cholesterol (TC, HDL, LDL, and TG) demonstrated that there were no 

statistically significant effects of vitamin D supplementation observed for 

TC, HDL, LDL, and TG. However, some minor differences in values were 

noted. (Wang et al. 2012) . A study conducted by M-C Chapuy et al. aimed to 

estimate the prevalence of vitamin D deficiency in the general urban 

population of adults residing in a French city between the months of 

November and April. The study revealed significant regional variations in 

25-hydroxyvitamin D concentrations. These findings indicate that the 

average French adult residing in an urban setting lacks direct sunlight 

exposure and dietary sources of vitamin D. It is noteworthy that this 
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represents a relatively high prevalence of vitamin D deficiency in the general 

adult population. (Chapuy et al. 1997) . Xiongjing et al. conducted a study 

comprising a total of 3,788 adults in northern China during their routine 

health check-ups. A deficiency of vitamin D was found to be associated with 

dyslipidaemia in a group of 3,788 individuals. The inverse association 

between serum 25(OH)D and LDL cholesterol and triglyceride levels was 

observed, while a positive association was noted between serum 25(OH)D 

and HDL cholesterol levels. (Jiang et al. 2019) .  

In a recent study, Manich and colleagues analysed four million anonymous 

patient laboratory test results. A cross-sectional study was conducted on this 

population to determine the associations between 25-hydroxyvitamin D 

levels and lipids across clinically defined strata. A total of 107,811 patients 

with serial tests were included in the cross-sectional analysis, which was 

compared with patients with vitamin D deficiency (less than 20 ng/ml). 

Although vitamin D deficiency is associated with an unfavourable lipid 

profile in cross-sectional analyses, the correction of deficiency may not result 

in clinically meaningful changes in lipid concentrations. Nevertheless, further 

data from trials are required. The confirmation of these results is hindered by 

the presence of interference. (Ponda et al. 2012). 

 

Research objectives 
In the absence of prior research on the correlation between vitamin D 

deficiency and elevated cholesterol and triglyceride levels in the blood of 

individuals residing in Misurata City and Libya in general, this study aims to 

address this gap in knowledge. Accordingly, the objective of this study is to: 

1. The objective is to determine and measure the percentage of vitamin D, 

cholesterol and triglycerides in the blood of samples from the first category, 

comprising individuals aged between 17 and 32. 

2. The second category of samples, comprising individuals aged between 34 

and 60, will be analysed to determine and measure the percentage of vitamin 

D, cholesterol and triglycerides in their blood. 

3. A comparison will be made between the high and low levels of vitamin D, 

cholesterol and triglycerides among different age groups. 

4. The objective is to ascertain whether there is a correlation between vitamin 

D deficiency and elevated cholesterol and triglyceride levels. 

5. A database should be created for the aforementioned analyses, thus 

enabling their utilisation in future research. 
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Materials and methods 
Sample collection and preparation 

A random sample was obtained from the population residing in Misurata city. 

A total of 20 samples were collected, representing a range of age groups, in 

order to facilitate the measurement of: Vitamin D, cholesterol, triglycerides 

The samples were collected in their original containers and transferred to the 

Medical Secret laboratory in Misurata city for analysis. This was done in 

order to measure the increase and decrease of Vitamin D, cholesterol and 

triglycerides for each sample. The samples were divided into two categories. 

The initial category comprises ten samples from individuals aged between 17 

and 32 years old, while the subsequent category consists of ten samples from 

individuals aged between 34 and 60 years old. 

Table (1) The normal ratios for the analysis of Vitamin D, cholesterol and 

triglycerides as in the following table: 

 

Unit Ref. Range PARMETER 

ng\ml (30-100) Vitamin D 

mg\dl <200 Cholesterol 

mg\dl <200 Triglycerides 

 

The methodology entailed the withdrawal of a blood sample and its 

placement in tubes devoid of anticoagulants. The sample was then permitted 

to clot at room temperature for a period of 10 to 15 minutes. Subsequent to 

this, the sample was subjected to centrifugation at a speed of up to 3500 rpm 

for 10 minutes. The upper portion of the sample constituted  

the serum (plasma), which exhibited a natural yellow colouration. The serum 

was then transferred to a dedicated device for the presentation of results. 
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Results and Discussion 
Table No. (2) shows the average percentage of vitamin D, cholesterol and 

triglycerides in the blood for the first group from the age of 17 to the age of 

32 years. 

 

Triglycerides 

mg\dl 

 Cholesterol 

   mg\dl 

Vitamin D 

ng\ml 
Age 

011 001 01 03 

20 001 40 08 

40 021 01 01 

73 007 8 01 

001 081 1 01 

11 037 8 00 

001 011 00 00 

21 038 01 03 

011 031 04 71 

33 011 01 70 

 

 
(Figure 3) represents the levels of vitamin D, cholesterol and triglycerides. 
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Table No. (3) shows the average percentage of vitamin D, cholesterol, and 

triglycerides in the blood for the age group from 34 to 60 years. 

Triglycerides 

mg\dl 

 Cholesterol 

   mg\dl 

Vitamin D 

ng\ml 
Age 

071 020 24 72 

038 024 77 78 

011 002 03 21 

081 001 01 24 

10 013 07 28 

012 011 07 11 

037 011 08 17 

021 078 03 11 

074 080 20 13 

021 041 21 41 

 

 

 
(Figure 4) represents levels of vitamin D, cholesterol and triglycerides 

 

Manish et al. conducted a randomised controlled trial involving 151 adults 

with vitamin D deficiency (25-hydroxyvitamin D20 > ng/ml) and an 

increased risk of cardiovascular disease. In contrast with the established 
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association between low levels of 25-hydroxyvitamin D and dyslipidaemia, 

the correction of vitamin D deficiency in the short term did not result in an 

improvement in the lipid profile. (18) The results for vitamin D in the age 

group <(5-13) were (8-46)ng/ml, while the present study yielded values of 

(100-224)mg/dl. The triglyceride results were (62-109) and (37-200)mg/dl, 

respectively. 

In a study conducted by Sakineh et al., 541 volunteers aged between 5 and 60 

years were randomly selected from a pool of normal individuals, and their 

history of sun exposure was recorded on a daily or weekly basis. Vitamin D 

levels were assessed in two consecutive seasons: winter and summer. Venous 

blood samples were collected after an overnight fast, with a total of 10ml of 

blood drawn from each subject. The findings revealed that vitamin D levels 

exhibited seasonal variations, irrespective of gender differences. The results 

differed between the winter and summer seasons, depending on the gender of 

the participants. The findings of this study indicate that vitamin D deficiency 

is more prevalent in individuals aged over 18 years, with a greater prevalence 

among women than men. Furthermore, the prevalence of vitamin D 

deficiency was higher during the winter months than in the summer. (Nouri 

Saeidlou et al. 2017) . The total population for winter and summer were 

(24.26-45.8) ng/ml and (37.47-55.24), while our results were (8-46). 

The study conducted by Kamil et al. included 13,039 participants from the 

study (Risk of Atherosclerosis in Communities), whose 25-hydroxyvitamin D 

and lipids were measured. It was observed that vitamin deficiency was 

associated with low levels of triglycerides and cholesterol, and that the 

average age of the participants was 6-57 years. (14), and vitamin D ranged 

from (9-24) while our results ranged from (8-46) ng/ml. The study also 

reported results for cholesterol, which ranged from (39.5-210) while our 

results ranged from (100-224) mg/ml. Finally, the study reported results for 

triglycerides, which ranged from (87-135) while our results ranged from (37-

195) mg/ml. 

Therefore, our findings indicate that there is no correlation between vitamin 

D deficiency and elevated cholesterol and triglyceride levels. 

 

Conclusions 
Some research has indicated a potential correlation between vitamin D 

deficiency and elevated levels of cholesterol and triglycerides in the blood. 

However, the precise nature of this relationship remains uncertain and is 

contingent upon further investigation. 
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The available evidence suggests that individuals with vitamin D deficiency 

may have higher levels of total cholesterol and triglycerides, which can 

increase the risk of cardiovascular disease, atherosclerosis, angina, and 

hypertension. Nevertheless, the results of these studies do not necessarily 

indicate a direct causal relationship between vitamin D deficiency and high 

cholesterol and triglycerides. It is possible that other factors, such as diet and 

lifestyle, may affect this relationship. A comparison of vitamin D deficiency 

and high cholesterol and triglycerides among different age groups revealed 

no discernible relationship between the two. 

In some samples, vitamin D levels were moderate, while cholesterol and 

triglyceride levels were high. In other samples, however, vitamin D levels 

were high, while cholesterol and triglyceride levels were moderate. It is 

therefore recommended that vitamin D levels be monitored and discussed 

with a medical professional to assess overall health and take appropriate 

action if necessary. 

 

Recommendations 
In order to enhance the levels of vitamin D, cholesterol and triglycerides, the 

results obtained are taken into account in order to provide some tips and 

recommendations. 

1. It is recommended that the skin be exposed to sunlight on a daily basis or 

at least twice a week between the hours of 10 a.m. and 4 p.m. for a minimum 

of five to 30 minutes. 

2. Regular exercise has been demonstrated to be an effective method for 

reducing harmful cholesterol levels and increasing beneficial cholesterol 

levels, while also improving vitamin D levels. 

3. Vitamin D can be increased naturally by consuming foods rich in vitamin 

D, including seafood, egg yolks, mushrooms, and dairy products. 

Alternatively, vitamin D can be increased medically through the use of 

vitamin D supplements or cod liver oil. 

4. Individuals with a high body mass index should exercise caution, as losing 

weight can help lower cholesterol and triglycerides. 

5. Adherence to a healthy diet is associated with a reduction in cholesterol 

and triglyceride levels, which in turn lowers the risk of developing chronic 

diseases such as heart disease, obesity, and type 2 diabetes. 

6. In order to prevent vitamin D, cholesterol, and triglyceride deficiency, it is 

essential to adhere to the aforementioned instructions, in addition to 
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scheduling regular appointments with a medical professional to monitor 

blood levels and ensure adherence to a balanced and varied diet. 
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