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Abstract: The prevalence rate of vitamin D deficiency over the last decades has grown up rapidly worldwide 

among young adults. Therefore, the aim of this study is to explore the knowledge, attitude, and practice of 

Libyan medical students of Sebha University regarding vitamin D deficiency. Out of a total of 200 

questionnaires, 148 completed questionnaires were returned (74.0% response rate). The majority of 

respondents did not measure their vitamin D levels (62.1%). Participants who indicated they were exposed to 

sunlight for less than 15 min were 47.2% while 74.9% were exposed to less than 30 min with a highly 

significant gender difference (p<0.001). All the males did not use sunscreen creams compared with females 

(43.5%). Nearly two-thirds of the participants (61.4%) denied drinking milk almost daily with significant 

differences based on gender (p<0.005) while 56.0 % of the participants reported eating fish, 60.8% of the 

students denied eating fast food and 74.3% eating eggs daily or weekly. However, 49.3% of the students 

usually drink tea and coffee after meals, and do not usually practice exercise (53.3%), however, disagreed that 

their food has a low amount of calcium (30.4%). Most of the students agreed with the benefits of vitamin D 

(72.0%). Based on the assessment of awareness of the participants about vitamin D information, the average 

of correct answers percentage of the respondents was 47.1%. The most frequent sources of vitamin D 

information were the internet which accounted for 49.3%, followed by relatives and friends (31.7%). Some of 

the respondents (58.7%) reported that unawareness is the main cause of vitamin D deficiency. This study 

highlights the lack of awareness about the importance of vitamin D among medical students. This finding 

provides the institutions of medical education in Libya with an evidence base for a deficit of knowledge 

regarding young health which could be utilized to draw a strategy to correct the health behaviors of students 

and the community through medical education programs. 

 

Introduction 

Vitamin D is essential for intestinal calcium absorption and it plays a central role in maintaining calcium 

homeostasis and skeletal integrity [1]. Vitamin D is unique because it can be made in the skin from exposure 

to sunlight [2]. Deficiency of vitamin D, or hypovitaminosis most commonly occurs in people when they have 

inadequate sunlight exposure (particular sunlight with adequate ultraviolet B rays, UVB, and reduction in 

taking of foods rich in vitamin D [3, 4]. Vitamin D deficiency has several complications which they associate 
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with increases in mortality and adverse effects such as cardiovascular diseases, type 2 diabetes mellitus, 

obesity, metabolic syndrome, immune disorders and various types of cancer and mortality [5-7]. Individuals 

such as the elderly may have a high risk of vitamin D deficiency since they have concurrent other factors 

related to vitamin D deficiency, including decreased sunlight exposure, reduced intake of vitamin D in the diet 

and decreased vitamin D absorption from sunlight due to decrease in their skin thickness [8]. However, the 

prevalence rate of hypovitaminosis D is not restricted to the elderly and hospitalized population. 

Modernization has also brought changes in the lifestyle and food habits of the young generation which may 

contribute to low dietary intake of vitamin D. The prevalence rate of vitamin D deficiency has grown up 

rapidly worldwide in adults during the past decades [9, 10]. In addition, some studies have reported a high 

prevalence rate of vitamin D deficiency among healthy, young adults [9-11]. Thus, in a Boston study, nearly 

two-thirds of healthy, young adults were found to be vitamin D insufficient at the end of winter [11]. 

In Libya due to modernization and the sudden rise in temperature, the number of hours spent outdoors has 

decreased and the sedentary way of working is most appreciated among urban people. Among Libyan 

population including young students may have a high risk of vitamin D deficiency. Recently, Alaasswad and 

others examined vitamin D status among pharmacy students of Sebha University which was conducted 

concurrent with this study and some participants were involved in this study [12]. The majority of pharmacy 

students in male and female blood donors have low vitamin D levels which represent 87.0% [12]. Inadequate 

awareness regarding vitamin D deficiency or non-adherence to the daily practice of the acquired knowledge 

or inappropriate exposure to the sun may also be the influential causes of deficiency of vitamin D. Therefore, 

this study was undertaken to explore awareness, knowledge, attitude and practice of healthy medical students 

toward vitamin D deficiency in Libya. 

 

Materials and methods 

This is a cross-sectional study designed to determine vitamin D status among healthy young medical students 

at Sebha University, Sebha, Libya.  It was carried out between January and April 2020. All the medical 

students attending Sebha Medical School were asked to participate voluntarily in the study (n=200). The 

questionnaire was based on previous studies [13-15].  The survey contained 34 item questions that required 

varied response types. Most of the questions required specific categorical answers but some questions included 

another box to allow for more expressive answers. The questionnaire was translated to Arabic language form 

in order to clearly express for the participants. A verbal and written explanation of the study was provided 

when needed to the students for more detailed expression. All the students were informed about the study and 

were required to read an informative brochure to explain the purpose of the survey and the research. The 

investigator requested the participant's verbal and written consent. They have also been informed that the 

questionnaire was anonymous and should be deposited in a box located in front of the classroom, in order to 

guarantee confidentiality. An ethics approval action for the study was obtained from the Sebha University 

Research Ethics Committee (2/2020). 

 

Statistical analysis: All analyses were carried out by using Microsoft Office Excel 2013 and the SPSS 

statistical package the generated data presented as percentage, variant increases and decreases, and mean and 

standard deviations were calculated. Paired t-test was used to compare between the individual groups. A 

probability value of less than 0.05 was considered as a level of significance difference. 

 

Results 
 

In this study, the questionnaires were handed to all the students who attended the first years of pharmacy, 

medicine and dentistry faculties. The returned questionnaires were 148 out of 200 which represents a response 
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rate of 74.0% with notably more females than males, 83.7%, and 16.3%, respectively. The majority of 

participants were female and aged between 18- and 20-years old accounting for 96.6%. Most of the 

participants denied having diabetes mellitus (97.2%). A great proportion of the participants reported that bone 

weakness is their family history (males: 29.1% and females: 45.1%). 62.1% did not measure their vitamin D 

levels compared with 35.1% who declared did. Only 02.7% did not answer the question. An equal rate of male 

and female students who reported did not measure their vitamin D levels, 62.5% and 62.4%, respectively. 

 
 

Table 1: Data about responses of the medical students for factors related to vitamin D  

 Drinking of milk Chi-square 

 Yes No  Total P - value 

Male 12 (50.0%) 12 (50.0%) 0 024    

0.209 Female 45 (36.2%) 79 (63.7%) 0 124 

Total 57 (38.5%) 91 (61.4%) 0 148 

 Using sunscreen cream  

Male 00 (00.0%) 24 (100%) 0 024  

0.000 Female 54 (43.5%) 70 (56.4%) 0 124 

Total 54 (36.4%) 94 (63.5%) 0 148 

 Eating fast foods  

Male 11 (45.8%) 13 (54.1%) 00 (00.0%) 024  

0.327 Female 45 (36.2%) 77 (62.0%) 02 (01.6%) 124 

Total 56 (37.8%) 90 (60.8%) 02 (01.3%) 148 

 Eating fish  

Male 16 (66.6%) 07 (29.1%) 1 024  

0.459 Female 67 (54.0%) 05 (04.0%) 0 124 

Total 83 (56.0%) 64 (43.2%) 1 148 

 Eating eggs daily or weekly  

Male 22 (91.6%) 02 (08.3%) 00 (00.0%) 024  

0.035 Female 88 (70.9%) 34 (27.4%) 02 (01.6%) 124 

Total 110 (74.3%) 36 (24.3%) 02 (01.3%) 148 

 Drinking tea and coffee after meals  

Male 16 (66.6%) 08 (33.3%) 0 024  

0.060 Female 57 (45.9%) 67 (54.0%) 0 124 

Total 73 (49.3%) 75 (50.6%) 0 148 

 Doing physical exercise  

Male 18 (75.0%) 06 (25.0%) 00 (00.0%) 024  

0.001 Female 48 (38.7%) 73 (58.8%) 03 (02.4%) 124 

Total 66 (44.5%) 79 (53.3%) 03 (02.0%) 148 

 Diabetes mellitus  

Male 01 (04.1%) 023 (95.8%) 0 024  

0.099 Female 01 (00.8%) 121 (97.5%) 0 124 

Total 02 (02.7%) 144 (97.2%) 0 148 

 Poverty of food with calcium source  

Male 05 (20.8%) 13 (54.1%) 06 (25.0%) 024  

0.009 Female 71 (57.2%) 32 (25.8%) 21 (16.9%) 124 

Total 76 (51.3%) 45 (30.4%) 27 (18.2%) 148 

 Family history of  bone weakness  

Male 07 (29.1%) 16 (66.6%) 01 (04.1%) 024  

0.542 Female 56 (45.1%) 54 (43.5%) 14 (11.2%) 124 

Total 63 (42.5%) 70 (47.2%) 15 (10.1%) 148 

 Family history of vitamin D deficiency    

Male 11 (45.8%) 09 (37.5%) 04 (16.6%) 024  

0.471 Female 70 (56.4%) 35 (28.2%) 19 (15.3%) 124 

Total 81 (54.7%) 44 (29.7%) 23 (15.5%) 148 
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Almost half of the participants (47.2%) have exposure to sunlight less than 15 min per day and 74.9% have 

exposure to less than 30 min. On the contrary, 24.9% reported to exposed to light for more than 30 min. Thus, 

an analysis by Chi-square test revealed a high significant difference between males and females in exposure 

to sunlight (p<0.01). Half of the females declared to usually expose to sunlight (52.4%) for less than 15 

minutes compared with males (20.8%). 36.4% of the total participants used sunscreen products. However, all 

the male students did not use sunscreen creams compared with 43.5% of female students who declared using 

sunscreen products (Table 1). In Table 1, 61.4% denied drinking milk every day. Female students have a 

higher rate of drinking milk than males, 63.7% and 50.0%, respectively. Females who denied drinking almost 

every day were as double as the males with no significant difference. 60.8% denied eating fast food. Female 

students were less likely to eat fast foods compared with males. In the same way, 45.8% of the males declared 

eating fast foods compared with females (37.8%). 56.0% eat fish and males eat more than females, 66.6% and 

54.0%, respectively. The majority of male and female students usually eat eggs whether daily or weekly 

(74.3%). This habit was more dominant in males (91.6%) than females (70.9%) with a significant difference 

of p<0.035. About half of the students (49.3%) usually drink tea and coffee after meals but 66.6% of the males 

reported yes and half of the females denied doing that regularly (54.0%).  

In Figure 1, male students (54.1%) denied their food has a poor quantity of calcium compared with 25.1% of 

females. 30.4% disagreed that their food has a low amount of calcium. This difference is significant between 

genders (p<0.01). Table 1 shows that three quarters of male students do regular exercise. Thus, students do 

not usually practice physical exercise (53.3%) with a highly significant difference (p<0.001). A family history 

of vitamin D deficiency was found to be 54.7%. Females were more likely to have a family deficiency of 

vitamin D than males (56.4% and 45.8%, respectively). Most of the students’ answers agreed that vitamin D 

is used for the treatment of bone disorders and rickets (71.6%) and only 02.7% disagreed, but 25.6% did not 

know in their answers. 

 

 

 

Figure 1: Libyan Medical participant's responses to benefits of vitamin D 

 

Figure 1 shows the respondents agree that vitamin D is important in saving the level of calcium and phosphate. 

However, only 03.37% disagreed and all of them were solitary females. Three quarters of the respondents 

agreed that vitamin D can protect the bones and teeth compared with 09.4% who disagreed (female students). 

69.5% agreed that vitamin D can enhance the body's immunity. 70.9% of females slightly agreed with the 

statement compared with 62.5% of males with 23.0% could not answer this question. Also, in Figure 1, 66.2% 

agreed that vitamin D can improve muscle strength compared to those who disagreed (05.4%) and 28.3% 

could not answer this question
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Table 2: Knowledge of the Libyan participants about vitamin D deficiency 

Questions Yes No IDN 

Do you agree that the incidence of vitamin D deficiency 

in Libya more than other countries 

42 (28.3%) 21 (14.1%) 85 (57.4%) 

Does the sun is the main source of vitamin D 130 (87.8%) 09 (06.0%) 09 (06.0%) 

Does the Osteoporosis is one of the symptoms of vitamin D 

deficiency? 

111 (75.0%) 13 (08.7%) 24 (16.2%) 

Can vitamin D deficiency be replenished by eating dairy products? 52 (35.1%) 41 (27.7%) 55 (37.1%) 

Does the vitamin D deficiency cause depression? 86 (58.1%) 11 (07.4%) 51 (34.4%) 

Dose the level of vitamin D in the body differ by change in time  

and seasons? 

64 (43.2%) 08 (05.4%) 76 (51.3%) 

Does the vitamin D sources are found in animals but not in  

Vegetables and fruits? 

15 (10.1%) 83 (56.0%) 50 (33.8%) 

Are the people who live in cloudy areas more susceptible  

to vitamin D deficiency? 

87 (58.7%) 13 (08.7%) 48 (32.4%) 

Does frequent exposure to the sun not lead to vitamin D toxicity? 27 (18.2%) 43 (29.0%) 78 (52.7%) 

Could the use of sunscreen be a cause of vitamin D deficiency? 34 (22.9%) 41 (27.7%) 73 (49.3%) 

Could a fat-free diet be a cause of vitamin D deficiency? 46 (31.0%) 31 (20.9%) 71 (47.9%) 

Dark skin more susceptible to vitamin D deficiency than light skin? 18 (12.1%) 54 (36.4%) 76 (51.3%) 

Can vitamin D toxicity cause hypercalcemia? 29 (19.5%) 17 (11.4%) 102 (68.9%) 

In the case of vitamin D deficiency, taking pharmaceutical 

preparations containing vitamin D is more effective compared  

to foods, diet and exposure to sunlight. 

 

75 (50.6%) 

 

37 (25.0%) 

 

36 (24.3%) 

Taking vitamin D supplements (medications) is wrong unless  

prescribed by a doctor. 

107 (72.2%) 20 (13.5%) 21 (14.1%) 

Taking vitamin D supplements is necessary to treat vitamin D  

deficiency, but not to prevent it. 

90 (60.8%) 19 (12.8%) 39 (26.3%) 

Average percentage of correct answers of the respondents is 47.1%. 

 

In Table 2, 57.4% did not know the incidence of vitamin D deficiency in Libya more than in other countries 

while 28.3% agreed with this statement compared with 14.1% who disagreed. 87.8% believed that the sun is 

the main source of vitamin D compared with 06.0% in each of those who disagreed with the statement and 

those who could not answer the question. Also, in Table 2, the majority agreed that osteoporosis is one of the 

symptoms of vitamin D deficiency compared to only 08.7% who disagreed. However, 16.2% chose they do 

not know. Furthermore, 35.1% agreed with the statement that vitamin D can be replenished by eating dairy 

products compared with 27.7% who disagreed. 58.1% agreed with the statement vitamin D deficiency can 

cause depression compared with only 07.4% who disagreed. Over half of the respondents could not answer 

the question that levels of vitamin D differ by time and season changes. 05.4% disagreed with the statement. 

10.1% agreed with the statement that vitamin D is found in animal sources rather than vegetable or fruit 

sources while 56.0% contradicted this statement, but 33.8% could not answer the question. 58.7% agreed with 

the statement that people who live in cloudy areas are more susceptible to vitamin D deficiency compared 

with 08.7% who disagreed and 32.4% could not answer this question. Only 12.1% agreed with the statement 

that dark skin is more susceptible to vitamin D deficiency than light skin compared with 36.4% who disagreed 

with the same statement and 36.4% could not answer this question. As shown in Table 2, 50.6% agreed with 
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the question that taking pharmaceutical preparation is more effective than foods, diet and exposure to sunlight 

and they represent as double as respondents (25.0%) who disagreed with this statement with 24.3% could not 

answer this question. Furthermore, 72.2% agreed with the statement that vitamin D supplements are wrong 

unless prescribed by a physician while a minority of respondents disagreed and could not answer the question 

represented by 13.5% and 14.1%, respectively. 60.8% agreed that a vitamin D supplement is necessary to treat 

vitamin D deficiency rather than to prevent it. 76.3% knew the disease of vitamin D deficiency while 16.2% 

did not have knowledge about this disease. Females (77.4%) were more declared that have knowledge about 

the disease than males (70.8%) and 07.4% were unable to answer this question. The highest rate of source of 

information among respondents was the Internet which accounted for 49.3% followed by relatives and friends 

(31.7%). To less extent, respondents chose medical providers and media by 16.2% and 10.1%, respectively. 

12.1% would not receive information about vitamin D compared with 82.4% who would like to get this 

information. Also, in Figure 2, respondents disagreed with males more than females (25.0% and 09.6%, 

respectively). The highest rate of causes reported by respondents (58.7%) was unawareness of the risk of 

vitamin D deficiency followed by medication (53.3%). To a lesser extent, imbalance in nutrition was 

represented by 34.4%. Thus, Figure 2 shows respondents reported a lifestyle and less exposure to sun rays, 

concomitant disease and others reported by 11.5%, 07.4% and 10.1%, respectively. 

 

 

Figure 2: Causes of prevalence of vitamin D deficiency among Libyan participants 

 

Discussion 

Vitamin D can be made in the skin from exposure to sunlight [16]. The major source of vitamin D is to 

synthesis of vitamin D from skin exposure to ultraviolet B radiation which leads to the conversion of 7-

dehydrocholesterol to pre-vitamin D3 and rapidly converted to vitamin D3 [17]. Regarding its role, it suggests 

a low prevalence of vitamin D deficiency in Mediterranean Sea countries. This study reports that medical 

students have exposure to sunlight for less than 30 minutes. Males had a higher average compared with females 

exposing themselves to sunlight. In a Chinese study, 62.3% declared that they did not like going in the sun 

[15]. Exposure to peripherals such as legs and arms for 15 min twice a week was reported to be enough for 

adequate sun-induced cutaneous vitamin D synthesis in adolescents [17]. In veiled Arab women, vitamin D 

deficiency is a result of a combination of limitations in sunlight exposure and low oral intake of vitamin D 

[18]. The current evidence showed wearing concealing clothes is associated with vitamin D deficiency 

irrespective of race or strength of solar radiation [18, 19]. The influence of clothing style on vitamin D status 
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was the subject of several previous studies [20-22]. All Libyan females wearing hijabs. Thus, covering most 

of the body when women get outdoor activities, can decrease the skin opportunity for exposure to direct 

sunlight. Hypovitaminosis of vitamin D is less prevalent among individuals who stay indoors for more time, 

wearing clothes covering a wide area of the skin and their skin pigmentation is darker [23]. In Sudan, one-

third of female medical students used sunscreen [24]. Using of sunscreens could result in vitamin D deficiency 

since they have a protective effect against ultraviolet B. Using sunscreen with a sun protection factor of 30 

reduces vitamin D synthesis in the skin [3, 25]. This differs from China’s study which reveals 85.0% of the 

participants used some sun protection and 33.0% of males used sunscreen compared with females [26]. The 

reason behind this variation could be related to the difference in geographical, socioeconomic and educational 

factors. A finding of a study of medical students in Pakistan was in accord with our study, in which the female 

students have a greater proportion of using sunscreen than males [14]. This could be elucidated that males 

believe that sunscreen is not for masculine and it is a product intended for feminine since they are not as highly 

concerned with skincare as remarkable with females [12]. Healthy young adults may develop vitamin D 

deficiency when vitamin D intake is below the recommended intake [28]. The intake of a diet rich in vitamin 

D is important for maintaining body vitamin D hemostasis. Dietary supplements are useful to prevent and treat 

this deficiency [29, 30]. The present study revealed the participants’ consumption frequency of some foods 

rich in vitamin D was low and participants denied usually drink milk. The UK retail study showed vitamin D3 

and 25(OH)D3 concentrations of eggs were significantly different depending on egg production systems [31]. 

Evidence demonstrated that vitamin D in eggs is increased in birds exposed to ultraviolet radiation [31]. 

Performing physical activity in the outdoor environment with sun exposure would provide benefits from the 

physical work itself and from vitamin D synthesis and action in the body [32]. This finding is slightly higher 

in a Libyan study in which reported that 44% of adults do not get sufficient exercise [18]. Women are inclined 

to follow a sedentary lifestyle compared with men where they spend much time at home [33]. Physical 

inactivity among other factors such as obesity, and low vitamin D dietary and supplement intake are major 

modifiable predictors of low vitamin D status [34].   

Vitamin D deficiency relates to diseases such as diabetes mellitus [35]. A meta-analysis study indicated the 

risk of developing diabetes mellitus decreases by 04.0% with each 10 nmol/L increase in 25(OH) D [36]. A 

nutrition examination survey reported an inverse relationship between 25(OH) D and glycated hemoglobin 

(HbA1c) levels aged people (35-74 years) with no history of diabetes mellitus [37]. Previous studies have 

revealed genetic variants related to vitamin D hemostasis and strongly depend on endogenous vitamin D 

production, which is influenced by genetic determinants [38]. Twin and family studies have shown high 

vitamin D heritability [39, 40]. Ethnic differences in the prevalence of common genetic polymorphisms are 

another likely explanation for low vitamin D in African Americans [41]. Among the ethnic groups in Malaysia, 

Malay and Indian females were six-fold times more likely to have vitamin D deficiency compared to Chinese 

females [38]. The majority of students agreed that vitamin D used for the treatment of bone disorders and 

rickets, and importance of saving the level of calcium and phosphate, protecting the bones and teeth, enhancing 

the body's immunity and improving muscle strength. This is in good line with Babelghaith et al. [42]. The 

high awareness of the benefits of vitamin D deficiency could be related to university students and particularly 

medical students who might pursue higher education in health subjects. Brand et al. [43] reported older age 

appeared to be associated with a lower perception of risk of vitamin D deficiency. Many healthcare 

professionals are not fully aware of the benefits of vitamin D to public health [44]. A similar trend is reported 

in Pakistan and Australian studies [45, 46]. This awareness about the benefits of vitamin D is important to 

encourage people and university students to influence their behaviors toward vitamin D practice. Over three 

quarters of the participants knew about vitamin D deficiency disease which is similar to a previously published 

study [47]. This could be elucidated that the respondents received some information but were still unsatisfied 

with the amount of information they had. This aligned with study conducted in Bahrein on the adult population 
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[48]. The majority had heard about vitamin D despite the low level of awareness of sources and the role of 

vitamin D [15]. This poor knowledge could be due to conflicting information available from various sources 

about vitamin D. In contrast, 02.0% reported that the internet is the source of their knowledge and information 

about calcium and vitamin D [49]. In the UK, the most common source of vitamin D information is the media 

followed by friends and family [50]. In Saudi Arabia, the information source was healthcare providers 

followed by friends [42]. It is not surprising that evidence also reported that healthcare workers lack a high 

knowledge of vitamin D deficiency [51]. The knowledge of medical students about some direct and simple 

questions generally scored as good knowledge. For example, the majority believed that the sun is the main 

source of vitamin D and recognized the influence of vitamin D deficiency can cause osteoporosis. This finding 

is in line with the Indian study conducted on female medical students in the majority of the participants 

correctly pointed out the effect of vitamin D on bone health [13]. The statement that vitamin D is found in 

animal sources but not in vegetable or fruit sources was high in our study. However, fruits were the main 

source of vitamin D among university students followed by vegetables participants [45]. 20.0% of pharmacy 

students failed to mention at least one vitamin D-rich product [49]. Over half of respondents agreed that taking 

pharmaceutical preparation is more effective than foods, diet and exposure to sunlight. However, participants 

had poor knowledge about toxicities and pharmacokinetics of vitamin D management. Over a quarter of 

respondents rejected the statement that exposure to the sun leads to the toxicity of vitamin D. A minority of 

respondents disagreed with the same statement can vitamin D toxicity causes hypercalcemia. Lack of 

awareness will increase this problem while adequate knowledge about vitamin D deficiency and its prevention 

can cause a potential decrease in the disease burden. Similarly, in Sudan, half of female medical students 

stated sunscreen does not interfere with vitamin D synthesis in the skin [24]. The highest rate of causes of 

hypovitaminosis D among the Libyan population was unawareness of people about the risk of vitamin D 

deficiency. This is consistency with the finding that lack of awareness about the importance of vitamin D, its 

health benefits and the prevention of deficient states across populations as important factors for the spread of 

vitamin D deficiency [52, 53]. Lack of knowledge about vitamin D and negative attitudes toward sunlight 

exposure is prevalent among university students [45, 54]. Ironically, in this study, a lifestyle and less exposure 

to sunlight can cause vitamin D deficiency which is in contrast to the fact that the worldwide pandemic of 

hypovitaminosis D mainly is attributed to lifestyle and environmental factors that reduce exposure to sunlight 

[55]. As a consequence, the sedentary lifestyle of individuals who have fewer physical activities such as female 

gender due to sociocultural or indoor job is liable to exposure to sunlight at a lower rate since they have limited 

time for outdoor activities. 

 

Conclusion: This study presents poor practice, inadequate knowledge, and low awareness of the importance 

of vitamin D deficiency among medical students of the University. The majority have an adequate 

understanding of the benefits of vitamin D. This study provides Libyan institutions of medical education 

evidence for a deficit of knowledge which could be utilized as a strategy to correct health behaviors through 

medical education programs. 

Acknowledgments: The authors would like to thank all the participants for their corporation that facilitated this study.  

Author contributions: All the authors substantially contributed to the conception, compilation of data, checking and approving 

the final version of the manuscript and agreed to be accountable for its content. 

Author declarations: The authors confirm that all relevant ethical guidelines have been followed and any necessary IRB and/or 

ethics committee approvals have been obtained. 

Conflict of interest: The authors declare that the research was conducted in the absence of any commercial or financial 

relationships that could be construed as a potential conflict of interest. 

Data availability statement: The raw data that support the findings of this article are available from the corresponding author 

upon reasonable request. 

Ethical issues: Including plagiarism, informed consent, data fabrication or falsification and double publication or submission 

were completely observed by the authors. 



Mediterranean Journal of                                                                                                                                                

Pharmacy & Pharmaceutical Sciences                                                                                                         ISSN: 2789-1895 online      

         www.medjpps.com                                                                                                                                ISSN: 2958-3101 print 

 

Alssageer et al. (2022) Mediterr J Pharm Pharm Sci. 2 (3): 46-56.                                                                                                    54 

References 

 

1. Cashman KD (2007) Calcium and vitamin D. Novartis Foundation Symposium. 282:123-138, 

PMID: 17913228. 
2. Lips P, Hosking D, Lippuner K, Norquist JM, Wehren L, Maalouf G, Ragi-Eis S, Chandler J (2006) The 

prevalence of vitamin D inadequacy amongst women with osteoporosis: an international epidemiological 

investigation. Journal of Internal Medicine. 260 (3): 245-254. doi: 10.1111/j.1365-2796.2006.01685.x 
3. Holick MF, Chen TC (2008) Vitamin D deficiency: a worldwide problem with health consequences. American 

Journal of Clinical Nutrition. 87 (4): 1080S-1086S. doi: 10.1093/ajcn/87.4.1080S 
4. Prentice A (2008) Vitamin D deficiency: a global perspective. Nutrition Review. 66 (10, 2S): S153-164. doi: 

10.1111/j.1753-4887.2008.00100.x 
5. Adams JS, Hewison M (2010) Update in vitamin D. Journal of Clinical Endocrinology and Metabolism. 95 (2): 

471-478. doi: 10.1210/jc.2009-1773 
6. Correale J, Ysrraelit MC, Gaitán MI (2009) Immunomodulatory effects of vitamin D in multiple sclerosis. 

Brain. 132 (5):1146-1160. doi: 10.1093/brain/awp033 
7. Bener A, Al-Hamaq AO, Saleh NM (2013) Association between vitamin D insufficiency and adverse pregnancy 

outcome: global  comparisons. International Journal of Womens Health. 5: 523-531. doi: 10.2147/IJWH.S51403 
8. Janssen HCJP, Samson MM, Verhaar HJJ (2002) Vitamin D deficiency, muscle function, and falls in elderly 

people. American Journal of Clinical Nutrition. 75 (4): 611-615. doi: 10.1093/ajcn/75.4.611 
9. Bischoff-Ferrari HA, Giovannucci E, Willett WC, Dietrich T, Dawson-Hughes B (2006) Estimation of optimal 

serum concentrations of 25-hydroxyvitamin D for multiple health outcomes. American Journal of Clinical 

Nutrition. 84 (1): 18-28. doi: 10.1093/ajcn/84.1.18 
10. Rajpathak SN, Rimm EB, Rosner B, Willett WC, Hu FB (2006) Calcium and dairy intakes in relation to long-

term weight gain in US men. American Journal of Clinical Nutrition. 83 (3): 559-566. doi: 10.1093/ajcn. 

83.3.559 
11. Tangpricha V, Pearce EN, Chen TC, Holick MF (2002) Vitamin D insufficiency among free-living healthy 

young adults. American Journal of Medicine. 112 (8): 659-662. doi: 10.1016/s0002-9343(02)01091-4 
12. Alaasswad NM, Jebril AI, Ahmed HA, Almahdi RS, Alssageer MA (2022) Vitamin D deficiency and anemia 

among pharmacy students. Mediterreanen Journal of Pharmacy and Pharmaceutical Sciences. 2 (2): 90-96. doi: 

10.5281/zenodo.6780515 
13. Nowreen N, Hameed R (2019) Awareness regarding the importance of vitamin D and prevention of its 

deficiency among female undergraduate medical students. International Journal Basic and Clinical 

Pharmacology. 8 (5): 865-868. doi: 10.18203/2319-2003.ijbcp20191563 
14. Juanid R, Feroz S, Mugh A (2019) Knowledge, attitude and practice of medical students regarding vitamin D. 

Journal of Rawalpindi Medical Colloge. 23 (S-2): 98-103. doi: Nil. 
15. Kung AWC, Lee K-K (2006) Knowledge of vitamin D and perceptions and attitudes toward sunlight among 

Chinese middle-aged and elderly women: a population survey in Hong Kong. BMC Public Health. 6 (1): 226. 

doi: 10.1186/1471-2458-6-226 
16. MacKeigan LD, Larson LN (1989) Development and validation of an instrument to measure patient satisfaction 

with  pharmacy services. Medical Care. 27 (5): 522-536. doi: 10.1097/00005650-198905000-00007 
17. Holick MF (2004) Sunlight and vitamin D for bone health and prevention of autoimmune diseases, cancers, and 

cardiovascular disease. American Journal of Clinical Nutrition. 80 (6S): 1678S-88S. doi: 10.1093/ajcn/ 

80.6.1678S 
18. Glerup H, Mikkelsen K, Poulsen L, Hass L, Overbeck S, Thomsen J, Charles P, Eriksen EF (2000) Commonly 

recommended daily intake of vitamin D is not sufficient if sunlight exposure is limited. Journal of Internal 

Medicine. 247 (2): 260-268. doi: 10.1046/j.1365-2796.2000.00595.x 
19. Gannagé-Yared M-H, Chemali R, Yaacoub N, Halaby G (2000) Hypovitaminosis D in a sunny country: relation 

to lifestyle and bone markers. Journal of Bone and Mineral Research. 15 (9): 1856-1862. doi: 10.1359/ 

jbmr.2000.15.9.1856 
20. Sedrani SH, Elidrissy AW, El Arabi KM (1983) Sunlight and vitamin D status in normal Saudi subjects. 

American Journal of Clinical Nutrition. 38 (1): 129-132. doi: 10.1093/ajcn/38.1.129 
21. El-Sonbaty MR, Abdul-Ghaffar NU (1996) Vitamin D deficiency in veiled Kuwaiti women. European Journal 

of Clinical Nutrition. 50 (5): 315-318. PMID: 8735313. 
22. Hashemipour S, Larijani B, Adibi H, Javadi E, Sedaghat M, Pajouchi M, Soltani A, Shafaei AR, Hamidi Z, 

Fard ARK, Hossein Nezhad A, Booya F (2004) Vitamin D deficiency and causative factors in the population 

of Tehran. BMC Public Health. 4: 38. doi: 10.1186/1471-2458-4-38 



Mediterranean Journal of                                                                                                                                                

Pharmacy & Pharmaceutical Sciences                                                                                                         ISSN: 2789-1895 online      

         www.medjpps.com                                                                                                                                ISSN: 2958-3101 print 

 

Alssageer et al. (2022) Mediterr J Pharm Pharm Sci. 2 (3): 46-56.                                                                                                    55 

23. Holvik K, Brunvand L, Brustad M, Meyer HE (2008) Vitamin D status in the Norwegian population. Solar 

Radiation and Human Health. Oslo: The Norwegian Academy of Science and Letters, 2008. 
24. Ali SM, Salih LMA, Saeed E (2019) Awareness of medical students about vitamin D deficiency at Ahfad 

University for  women, Sudan. Sudan Journal of Paediatrics. 19 (2): 117-125. doi: 10.24911/SJP.106-

1574764595 
25. Matsuoka LY, Ide L, Wortsman J, MacLaughlin JA, Holick MF (1987) Sunscreens suppress cutaneous vitamin 

D3 synthesis. Journal of Clinical Endocrinology and Metabolism. 64 (6): 1165-1168. doi: 10.1210/jcem-64-6-

1165 
26. Zhou M, Zhuang W, Yuan Y, Li Z, Cai Y (2016) Investigation on vitamin D knowledge, attitude and practice 

of university students in Nanjing, China. Public Health Nutrition. 19 (1): 78-82. doi: 10.1017/ 

S1368980015000373 
27. Abroms L, Jorgensen CM, Southwell BG, Geller AC, Emmons KM (2003) Gender differences in young adults’ 

beliefs about sunscreen use. Public Health Education. 30 (1): 29-43. doi: 10.1177/1090198102239257 
28. Misra M, Tsai P, Anderson EJ, Hubbard JL, Gallagher K, Soyka LA, Miller KK, Herzog DB, Klibanski A 

(2006) Nutrient intake in community-dwelling adolescent girls with anorexia nervosa and in healthy 

adolescents. American Journal of Clinical Nutrition. 84 (4): 698-706. doi: 10.1093/ajcn/84.4.698 
29. Stechschulte SA, Kirsner RS, Federman DG (2009) Vitamin D: bone and beyond, rationale and 

recommendations for supplementation. American Journal of Medicine. 122 (9): 793-802. doi: 10.1016/ 

j.amjmed.2009.02.029 
30. Henderson L, Gregory J, Swan G (2003) The national diet and nutrition survey: adults aged 19 to 64 years. 

Vitamamin Mineral intake. Urine Analysis. 3: 1-8. ISBN: 0116215666. 
31. Guo J, Kliem KE, Lovegrove JA, Givens DI (2017) Effect of production system, supermarket and purchase date 

on the vitamin D content of eggs at retail. Food Chemistry. 221: 1021-1025. doi: 10.1016/j.foodchem. 

2016.11.060 
32. Bjørgen K (2016) Physical activity in light of affordances in outdoor environments: qualitative observation 

studies of 3-5 years olds in kindergarten. Springerplus. 5 (1): 950. doi:10.1186/s40064-016-2565-y. 
33. Altajori NN, ElshrekYM (2017) Risk factors for non-communicable diseases in Libya. Egyptian Journal of 

Hospital Medicine. 66 (1): 202-214. doi: 10.12816/0034654 
34. Brock K, Huang W-Y, Fraser DR, Tseng M, Solomon RS, Peters U, Ahn J, Purdue M, Mason RS, McCarty C, 

Zeigler RG, Graubard B (2010) Low vitamin D status is associated with physical inactivity, obesity and low 

vitamin D intake in a large US sample of healthy middle-aged men and women. Journal of Steroid Biochemistry 

and Molecular Biology. 121 (1): 462-466. doi: 10.1016/j.jsbmb.2010.03.091 
35. Ahmadieh H, Azar ST, Lakkis N, Arabi A (2013) Hypovitaminosis D in patients with type 2 diabetes mellitus: 

a relation to disease  control and complications. ISRN Endocrinology. 2013: 641098. doi:10.1155/2013/641098. 
36. Song Y, Wang L, Pittas AG, Del Gobbo LC, Zhang C, Manson JE, Hu FB (2013) Blood 25-hydroxy vitamin D 

levels and incident type 2 diabetes: a meta-analysis of  prospective studies. Diabetes Care. 36 (5): 1422-1428. 

doi: 10.2337/dc12-0962 
37. Kositsawat J, Freeman VL, Gerber BS, Geraci S (2010) Association of A1C levels with vitamin D status in U.S. 

adults: data from the National Health and Nutrition Examination Survey. Diabetes Care. 33 (6): 1236-1238. doi: 

10.2337/dc09-2150 
38. Wang TJ, Zhang F, Richards JB, Spector TD (2010) Common genetic determinants of vitamin D insufficiency: 

a genome-wide association study. Lancet (London, England). 376 (9736): 180-188. doi: 10.1016/S0140-

6736(10)60588-0 
39. Karohl C, Su S, Kumari M, Tangpricha V, Veledar E, Vaccarino V, Raggi P (2010) Heritability and seasonal 

variability of vitamin D concentrations in male twins. American Journal of Clinical Nutrition. 92 (6): 1393-

1398. doi: 10.3945/ajcn.2010.30176 
40. Fuleihan GE, Bouillon R, Clarke B, Chakhtoura M, Cooper C, McClung M, Singh RJ (2015) Serum 25-

Hydroxyvitamin D levels: variability, knowledge gaps, and the concept of a desirable range. Journal of Bone 

and Mineral Research. 30. doi: 10.1002/jbmr.2536 
41. Powe CE, Evans MK, Wenger J, Zonderman AB, Berg AH, Nalls M, Tamez H, Zhang D, Bhan I, Karumanchi 

SA, Powe NR, Thadhani R (2013) Vitamin D-binding protein and vitamin D status of black Americans and 

white Americans. New England Journal of Medicine. 369 (21): 1991-2000. doi: 10.1056/NEJMoa1306357 
42. Babelghaith SD, Wajid S, Al-Zaaqi MA, Al-Malki AS, Al-Amri FD, Alghadeer SA, Al-Arifi M (2017) 

Knowledge and practice of vitamin D deficiency among people lives in Riyadh, Saudi Arabia-A cross-sectional 

study. An International Journal of Medical Sciences. 28 (7): 3114-3118. Corpus ID: 28469126. 



Mediterranean Journal of                                                                                                                                                

Pharmacy & Pharmaceutical Sciences                                                                                                         ISSN: 2789-1895 online      

         www.medjpps.com                                                                                                                                ISSN: 2958-3101 print 

 

Alssageer et al. (2022) Mediterr J Pharm Pharm Sci. 2 (3): 46-56.                                                                                                    56 

43. Brand CA, Abi HY, Couch D, Vindigni A, Wark JD (2008) Vitamin D deficiency: a study of community beliefs 

among dark skinned and veiled people. International Journal of Rheumatic Diseases. 11 (1): 15-23. doi: 

10.1111/j.1756-185X.2008.00323.x 
44. Khalsa S (2009) Vitamin D revolution: how the power of this amazing vitamin can change your life. (Inc. HH, 

ed.), pp-192. ISBN: 978-1-4019-2470-6. Publisher: Hay House, USA. doi: Nil. 

45. Tariq A, Khan SR, Basharat A (2020) Assessment of knowledge, attitudes and practice towards vitamin D 

among university students in Pakistan. BMC Public Health. 20 (1): 355. doi: 10.1186/s12889-020-8453-y 
46. Vu LH, van der Pols JC, Whiteman DC, Kimlin MG, Neale RE (2010) Knowledge and attitudes about vitamin 

D and impact on sun protection practices among urban office workers in Brisbane, Australia. Cancer 

Epidemiology, Biomarkers and Prevention. 19 (7): 1784-1789. doi: 10.1158/1055-9965.EPI-10-0127 
47. lemu E, Varnam R (2012) Awareness of vitamin D deficiency among at-risk patients. BMC Research Notes. 5 

(1): 17. doi: 10.1186/1756-0500-5-17 
48. Sanad HM, Priya G, Mukhaimer JJ, Asokan GV, Belal S (2020) Knowledge and awareness of vitamin D 

deficiency among the general adult population in BAHRAIN: a cross-sectional study. European Journal of 

Molecular and Clinical Medicine. 7 (9): 180-191. doi: Nil. 
49. Uddin R, Huda NH, Jhanker YM, Jesmeen T, Imam MZ, Akter S (2013) Awareness regarding the importance 

of calcium and vitamin D among the undergraduate pharmacy students in Bangladesh. BMC Research Notes. 

6: 134. doi: 10.1186/1756-0500-6-134 
50. O’Connor C, Glatt D, White L, Iniesta RR (2018) Knowledge, attitudes and perceptions towards vitamin D in 

a UK adult population: A  cross-sectional study. International Journal of Environmental Research and Public 

Health. 15 (11): 2387. doi: 10.3390/ijerph15112387 
51. Al-Amri F, Gad A, Al-Habib D, Ibrahim AK (2017) Knowledge, attitude and practice regarding vitamin D 

among primary health care physicians in Riyadh city, Saudi Arabia, 2015. World Journal of Food and Scientific 

Technology. 1 (2): 47-55. doi: 10.11648/j.wjfst.20170102.13 
52. Mithal A, Wahl DA, Bonjour J-P, Burckhardt P, Dawson-Hughes B, Eisman JA, El-Hajj Fuleihan G, Josse RG, 

Lips P, Morales-Torres J (2009) Global vitamin D status and determinants of hypovitaminosis D. Osteoporosis 

International. 20 (11): 1807-1820. doi: 10.1007/s00198-009-0954-6 
53. Hagenau T, Vest R, Gissel TN, Poulsen CS, Erlandsen M, Mosekidle L, Vestergraad P (2009) Global vitamin 

D levels in relation to age, gender, skin pigmentation and latitude: an ecologic meta-regression analysis. 

Osteoporossis International. 20 (1): 133-140. doi: 10.1007/s00198-008-0626-y 
54. Arora H, Dixit V, Srivastava N (2016) Evaluation of knowledge, practices of vitamin D and attitude toward 

sunlight among Indian students. Asian Journal of Pharmaceutical and Research. 9 (1): 308-313. doi: Nil. 
55. Nair R, Maseeh A. Vitamin D (2012) The “sunshine” vitamin. Journal of Pharmacology and Pharmacotherapy. 

3 (2): 118-126. doi: 10.4103/0976-500X.95506 


