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 Vitamin D (VD) is an important nutrient for the human body because it is 
associated with many diseases. There were many health problems in which 
vitamin D deficiency had a role, the most important of which are rickets in 
infants and cardiovascular diseases, especially in areas where there is less 
awareness of the risks of vitamin D deficiency. Unfortunately, there is very 
little research on this topic in Saudi Arabia. Vitamin D deficiency and 
awareness of the importance of vitamin D among the population has not been 
investigated and evaluated at a level that could make the importance of 
vitamin D and the effects of its deficiency on health a clear phenomenon for 
everyone and they are aware of it. Accordingly, this study aimed to assess and 
identify the participants' awareness of the VD importance and the risks of its 
deficiency on general health of the population in the Jazan region. The results 
showed that 90% of the participants have awareness and knowledge of the 
VD importance, 67% do not know whether they suffer from a deficiency or 
not, 74% reported that VD deficiency causes osteoporosis, 52% reported that 
the reason for the high level of VD in the body is the intake of nutritional 
supplements, and 68% reported that increasing its level in the body leads to 
toxicity and excessive increase. This study concluded that VD deficiency is 
considered a silent epidemic and a major health problem for the residents of 
southern region in particular, and the rest of cities of Saudi Arabia in general. 
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Introduction 

Vitamin D is secosterol and is considered as a 

nutrient whose function is to enhance the process 

of calcium absorption and a cofactor in 

physiological processes such as bone and calcium 

metabolism, metabolism, and works on the 

balance of phosphorus and calcium [1-4]. In 

addition, vitamin D prevents calcium excretion by 

re-absorption by the kidneys and plays an 

important role in calcium homeostasis in the 

bones, intestines, and kidneys [1, 3]. Vitamin D is 

of great importance because it is associated with 

many diseases, including cardiovascular diseases, 

diabetes, autoimmune diseases, rickets in infants, 

some skin diseases, obesity, neurological 

disorders, infections, and cognitive decline [1-6]. 

Therefore, at the present time, many studies have 

been conducted on vitamin D and its importance. 

Consequently, the increasing interest in vitamin 

D was shown by researchers and specialists in 

the health community and in the field of 

biomedical sciences, more than any other 

nutrients related to human health [3, 6]. In 

addition, some recent studies indicate that 

vitamin D deficiency and its prevalence are 

among the most important factors that lead to 

contract diseases and mortality [7, 8]. 

Furthermore, recent studies have reported that 

there is an association between vitamin D 

deficiency and (upper respiratory tract infection 

and the coronavirus disease (COVID-19)), and 

this indicates the seriousness of vitamin D 

deficiency in the event of an epidemic such as the 

Corona pandemic [9, 10]. 

Vitamins play a vital character when our bodies 

absorb them, but the body needs them in specific 

amounts to perform this role. Vitamin D is a 

unique food source obtained externally from 

foods rich in it and internally by shedding the 

ultraviolet radiation of sunlight on the skin [11]. 

In addition, Vitamin D is necessary for the proper 

intake of calcium in the biological system as it 

supports the inundation of calcium in the 

digestive system and its removal in the bone 

structure, and it also controls the number of 

calcium points in the plasma. One of the most 

common diseases associated with vitamin D is 

bone diseases such as rickets in children and 

osteoporosis in adults [12]. Vitamin D deficiency 

has spread widely in many countries and it is 

considered a common epidemic because it affects 

about one billion people in the world [13], and for 

this reason, it is a source of concern for health 

and international organizations, especially 

through early stages of human growth of 

including infancy stage, followed by the 

childhood, and finally the stage adolescence [14, 

15]. 

Despite Saudi Arabia being one of the countries 

that enjoy exposure to the sunshine most days of 

the year, as exposure to sunlight is an essential 

source for obtaining vitamin D [16], it was found 

the prevalence of vitamin D deficiency among the 

population was more than 80%, this result, 

according to a recent study conducted In Saudi 

Arabia [17, 18]. Moreover, several recent studies 

showed through their findings that vitamin D 

levels were low among the population (men, 

women, newborns, children, and adolescents) 

from different cities in Saudi Arabia [19-22]. The 

reason for high prevalence of vitamin D 

deficiency may be due to the Saudi population 

wears heavy clothing that may prevent sunlight 

from reaching the skin, in addition to the fact that 

the majority of the population does not practice 

outdoor activities, which makes their exposure to 

sunlight less [16]. In addition, there are several 

reasons for vitamin D deficiency and its spread as 

a silent epidemic, including the lack of sufficient 

vitamin D in the diet, the inability of the skin to 

produce it, misuse and absorption, increase in the 

body’s requirement, dark skin pigmentation, 

veganism, ovo-vegetarianism, aging, obesity, 

gender where it is more prevalent in women, 

seasons when the prevalence of vitamin D 

deficiency increases (winter), and finally the 

pattern of clothing that covers the skin [22-24]. 

One of the most important risks of vitamin D 

deficiency is rickets in children, whether in the 

utero or during childhood, and osteoporosis in 

adults and the elderly, where the deficiency of 

this vitamin leads to softening of the bones, 

which causes fragile bone structure, pain, 

softness, muscle weakness, and increases the 

fractures incidence, especially hip fractures [12].  

To benefit from vitamin D, it is necessary to know 

how it is produced, whether internally, 
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represented by vitamin D3, or externally, by 

taking it represented by vitamin D2 or vitamin D3 

[25]. This biological process is activated in three 

steps: first, Ultraviolet Burning (UVB) radiation 

penetrates the epidermal layer of the skin and 

stimulates the conversion of 7-DHC (7-

dehydrocholesterol) into pre-vitamin D3 [26], 

second, the transport of vitamin D3 is mediated 

by the vitamin D protein binding (DBP) to the 

liver by circulation to form 25-hydroxyvitamin D 

(25(OH)D) [25], and third, the biologically active 

(1,25(OH)2D) dihydroxyvitamin D of vitamin D is 

produced in the kidneys [27]. Finally, by 

diffusion, 1, 25-dihydroxyvitamin D enters cells 

and is activated by the vitamin D receptor (VDR) 

[28, 29]. More importantly, there is a recent study 

that reported that taking vitamin D 

supplementation in patients with respiratory 

tract infections reduces infections of their tract, 

and this indicates the importance of taking 

vitamin D doses for COVID-19 patients [30]. 

Every year, there are new cases of certain 

diseases appearing in Saudi Arabia, especially 

with regards to the problem of vitamin D 

deficiency as a silent epidemic as a large number 

of people are not even aware that they are 

affected by it and have no idea about how 

complicated their lives are because of it. 

Therefore, it was very important to address this 

problem, identify it, and determine the extent of 

its impact on the public health of the population 

in the Kingdom of Saudi Arabia, especially in the 

southern region, and to identify the extent of 

awareness of Saudi society in the southern region 

of the dangers of vitamin D deficiency and its 

impact on their lifestyle and increase its 

prevalence rate based on the descriptive 

approach. This was the main objective of this 

study, in addition to clarify the extent of the 

impact of vitamin D deficiency in different 

circumstances, the complications it causes, the 

role of sunlight, and good nutrition rich in 

vitamin D, through practical experiments on a 

group of rabbits. 

Materials and Methods 

Study setting, design, and participants 

This study adopted the descriptive and 

experimental method and was conducted in the 

southern region during the period between 

October and December 2022 at Jazan University 

in Jazan, Saudi Arabia. The study targeted the 

southern Arabs including 148 males and females. 

In this study, the descriptive and experimental 

approaches were combined to achieve the main 

objective of the study information and data were 

collected through questionnaires as research 

tools for the analytical part and observations for 

the experimental part. 

Analytical study  

A survey was published on Twitter 

https://twitter.com/00oo1990?s=21 and by 

questionnaire was to obtain information related 

to the awareness of the participants in the study 

about vitamin D, causes of deficiency, sources of 

obtaining it, and risks of deficiency of this vitamin 

in the human body. 

Experimental study  

The experiment was conducted on 3 groups of 

rabbits to reveal the causes of vitamin D 

deficiency, prevention methods, and the optimal 

system, to avoid vitamin D deficiency, and to 

know the effects of increasing in vivo vitamin D 

production.  

Grouping and diet distribution 

A total of six rabbits, one month old, weighing 

between 700-550 grams were purchased. The 

health status of the rabbits was confirmed, and 

they were fed food containing all the nutrients for 

a week, and then the rabbits were divided into 3 

groups according to the healthy factor and the 

normal weight of the rabbits. After that, their 

meals were divided into 3 groups, which are 

shown in detail as follow: 

First group: Two healthy rabbits are exposed to 

the sun for two hours a day with a supportive diet 

consisting of 3 meals as follows: The first meal is 

made up of, lettuce + oats + carrots + supportive 

vitamins, the second meal has cabbage + fodder + 

arugula or greens, and the third meal is based on 

feed + fish oil+ vitamin "D" drops. Second group: 

Two healthy rabbits are exposed to the sun for 
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two hours a day and a supportive diet containing 

3 meals and add to them vitamin “D” at the 

beginning of the experiment 2 drops of the 

suspension solution, which is given to the 

children as a dose as follows (25 mg/mL, then 

gives it to Emily, which is a high dose (25 

mg/mL)). Regarding their meals, the first meal is 

comprised of Lettuce + oats + carrots + 

supportive vitamins, the second meal consists, 

Cabbage + fodder + arugula or greens + 1 milli-

vitamin "D" at a concentration of 25 mg/mL, and 

the third meal involves feed + fish oil. Third 

group: Two healthy rabbits at the beginning of 

the experiment were withheld from the sun and 

light for a month, and a poor diet was placed for 

them, which consisted of alfalfa and only two 

meals. The three groups were left for 45 days 

under the above-mentioned conditions for each 

group. 

Ethical consideration 

The ethical approval of this study was approved 

by the Research Ethics Committee No.: HAPO-10-

Z-001 of Standing Committee for Scientific 

Research - Jazan University (No. REC-

43/06/133/2022). Also, the use of rabbits as 

laboratory animals has been approved according 

to the guidelines approved by the Institutes of 

Health and the Special Committee on the Ethics of 

Experimental Animals No. 2022-050. 

Results and Discussion 

Participants' awareness of vitamin D, its 

importance and relationship to osteoporosis  

A total of 148 participants agreed to answer the 

questionnaire of this study, and among the 

participants 63 (43%) were males and 85 (57%) 

were females, while 111 (75%) of the total 

participants belonged to cities and 37 (25%) 

belonged to villages. From Figure 1, which shows 

the participants’ awareness of vitamin D, its 

importance, and its relationship to osteoporosis, 

the results show that 90% of the participants 

have awareness and knowledge about the 

importance of vitamin D and the problems that 

vitamin D deficiency caused for human body. 

Regarded to the deficiency of vitamin D among 

the participants, the results showed that 67% did 

not know whether they were suffering from a 

deficiency of vitamin D or not, that is, they did not 

conduct medical examinations to find out about 

it, while 33% were aware of their condition, 

whether they suffer from a deficiency of this 

vitamin or not. In addition, 74% of the 

participants reported that vitamin D deficiency 

causes osteoporosis, while 52% of them reported 

that the reason for the high level of vitamin D in 

the body from the normal level is the intake of 

nutritional supplements. In addition, 68% of the 

participants reported that an increase in the level 

of vitamin D in the body may lead to toxicity and 

excessive for this vitamin. 

Experimental study of the effect of nutrition and 

nutritional supplements on vitamin D in rabbits  

The effect of diet and nutritional supplements 

and their relationship to vitamin D was shown in 

three groups of rabbits. According to Figure 2, the 

results showed at the beginning of experiment for 

the first group of rabbits that they were small in 

size, their bones were also small and weak, and 

they were characterized by lack of activity and 

lack of movement. After a month had passed, the 

rabbits showed external changes, represented by 

an increase in weight, size, activity, and hair 

density, and also internal changes represented in 

the widening of their bones, as the bones became 

stronger, more solid, and thicker. Moreover, the 

rabbits became faster in movement and activity, 

as depicted in Figure 2. Accordingly, the most 

important results observed were that the first 

group of rabbits which were exposed to the sun 

radiation and fed a good diet had good 

phenotypic and internal characteristics. 

Regarding the second group of rabbits, it was 

observed at the beginning that their bones and 

size are small, inactive, and slow in movement. 

After a week of following a good diet and taking 

vitamin D, an increase in the weight of rabbits 

was observed, and they had strength in their legs 

with noticeable activity. After one month had 

passed, some changes and symptoms were 

observed in these rabbits are loss of appetite and 

weight, frequent urination, diarrhea, and muscle 

weakness, as demonstrated in Figure 2, and then 

45 days after the start of the experiment, these 

symptoms led to the death of two rabbits as a 
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result of damage to the kidneys and liver 

completely due to excessive vitamin D. The most 

important results related to the second group of 

rabbits taken vitamin D as a nutritional 

supplement were that they witnessed good 

phenotypic changes at the beginning of the 

experiment, while symptoms appeared after one 

month, which eventually led to their death, and 

this confirms the danger of taking nutritional 

supplements. 

 

Figure 1: Participants' awareness of vitamin D, (A) its importance, (B) deficiency of vitamin D, (C) its 

relationship to osteoporosis, (D) high level of vitamin D to intake of nutritional supplements, and (E) its toxicity 

and excessive 

 
Figure 2: Three groups of rabbits in terms of natural vitamin D, increasing vitamin D, vitamin D deficiency, and 

its symptoms 
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Finally, regarding the third group of rabbits, it 

was noticed at the beginning of the experiment 

that their health was good, then they were 

prevented from exposure to the sun radiation 

and suffered from malnutrition, and thus they 

became suffering from vitamin D deficiency. After 

a week, some symptoms and changes were 

observed in the rabbits, which are weight loss, 

limb numbness, lethargy, extreme thirst, different 

movement patterns, soft bones, bowed limbs, and 

rickets, as displayed in Figure 2. The most 

important results observed in the third group of 

rabbits were that malnutrition and vitamin D 

deficiency led to osteoporosis and rickets. 

The current study found that 90% of the 

participants have awareness and knowledge of 

the importance of vitamin D and the problems 

caused by its deficiency. Through this result, it 

can be mentioned that the residents of the 

southern region in Saudi Arabia have awareness 

and information related to vitamin D and its 

deficiency in the human body. This result is 

consistent with the results of a study conducted 

in Jeddah, Saudi Arabia, which found that 88.4% 

of the participants agreed on the importance of 

vitamin D, especially for the maintenance of teeth 

and bones [31]. These results indicate that Saudi 

society in general has awareness of the 

importance of vitamin D and the basic 

information related to it. In this study, we 

investigated the knowledge of the residents of the 

southern region (Jazan) about their health status 

related to vitamin D deficiency. The results of our 

study showed that 67% had no information about 

their vitamin D deficiency or non-deficiency, 

meaning that they did not conduct periodic 

medical examinations. Many recent studies have 

been conducted to determine the prevalence of 

vitamin D deficiency among the population and to 

know the extent of their awareness of their 

health status through the percentage of those 

who suffer from vitamin D deficiency [31-34]. 

The reason may be that the participants are not 

aware of their health status related to vitamin D 

deficiency, which is the lack of awareness of the 

necessity of conducting periodic examinations 

and paying attention to the quality of food rich in 

vitamin D. Furthermore, the need to be exposed 

to sunlight and follow medical instructions 

related to vitamin D.  

In our current study, it is important to highlight 

that 74% of the participants reported that 

vitamin D deficiency causes osteoporosis (OP). 

This finding is consistent with recent studies 

conducted in Beirut, Lebanon, Saudi Arabia, and 

Klang Valley, Malaysia [35-37]. In fact, based on 

this result, the knowledge and information 

related to osteoporosis (OP) resulting from 

vitamin D deficiency among Saudis were clear, 

but it is necessary to educate the Saudi society in 

general, and the residents of Jazan in particular, 

about osteoporosis and the risks that it poses. 

This disease may be caused by people who are 

less educated and who consume soft and 

caffeinated drinks frequently on a daily, as well as 

those who do not exercise, and are not exposed to 

sunlight. In addition, we found that 52% of the 

participants said that one of the reasons for the 

higher level of vitamin D in the body than the 

normal level is the intake of nutritional 

supplements, and 68% of them reported that the 

high level of vitamin D in the blood may lead to 

toxicity and excessive increase, and this may lead 

to risks significantly healthy. This means that 

there is a relationship between taking 

supplements and a high level of vitamin D in the 

blood, this finding is consistent with the findings 

of some previous studies, where found that there 

is a strong association between vitamin D 

supplementation and higher levels of vitamin D in 

the blood [20, 38-40]. According to these results, 

there are currently no studies recommending the 

need to take nutritional supplements to raise the 

level of vitamin D in the blood for individuals, as 

these supplements do not provide any proven 

health benefits. This is because increasing the 

intake of nutritional supplements may lead to 

poisoning because the increase in the level of 

vitamin D in the blood leads to an increase in 

plasma concentrations [24]. Finally, we evaluated 

and explained the effects of vitamin D deficiency, 

not being exposed to sunlight, and taking 

nutritional supplements as vitamin D 

supplements through practical application on 

three groups of rabbits. Previous studies have 

been conducted whose results are consistent 

with our findings [41, 42]. Moreover, we 
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conducted this experiment to clarify the 

importance of vitamin D. The results confirmed 

that varied and good food is the best source for 

obtaining vitamin D, as it can be obtained in 

balanced quantities, while the results showed the 

dangers of nutritional supplements when taken 

without consulting doctors and specialists. In 

addition, the aim of conducting the experiment 

on rabbits was to educate people about the need 

to pay attention to the diversity of food and to 

conduct medical examinations to find out their 

need for vitamin D, and to have awareness of 

damages of vitamin D deficiency and a culture 

about this silent epidemic. 

Conclusion 

In conclusion, this study sheds light on the 

awareness of participants from the southern 

region of Saudi Arabia of the importance of 

vitamin D and the effects of deficiency of this 

vitamin on health. It is the first study to assess 

the knowledge of Jazan population about vitamin 

D. It was noted that the participants had 

insufficient knowledge and awareness about 

vitamin D, its deficiency, and the negative effect 

of taking nutritional supplements, as well as the 

importance of sunlight exposure. We recommend 

that public health measures and policies should 

be taken and strategies should be implemented to 

prevent vitamin D deficiency and awareness 

programs and campaigns about vitamin D and 

nutritional supplements with the aim of 

improving the level of awareness and knowledge 

of vitamin D in Saudi Arabia. Moreover, there is a 

need to conduct extensive studies including other 

cities to determine and evaluate the level of 

vitamin D awareness, and health problems 

caused by deficiency, toxicity, or excess among 

the Saudi population. 
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