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Abstract: Background: Vitamin D deficiency has become a major public health problem as it is prevalent in all age 

groups and ethnicities. The higher rates of hypovitaminosis D in the sunniest areas of the world, including the Middle 

East, Asian, and North Africa countries, such as Libya. Rickets and osteomalacia still occur in this sunny region. 

Hypovitaminosis D prevails, with rates varying 30–90%. Objectives: The aim of our study was to evaluate the vitamin D 

status among populations in Alejelat region in Western Libya. Methods: An observational study was conducted among 

733 subjects (141 males & 236 Females) in Alejelat region in Western Libya,  over a period of six  months from first 

March 2019 to 30th August  2019. The subjects participating in the study were requested to complete a questionnaire that 

covered socio-demographic data. Serum 25-hydroxyvitamin D (25(OH) D) level was measured using an enzyme 

immunoassay method. The associations of the levels of 25(OH)D3 with gender, and age groups were assessed throughout 

using the Chi-square  test. Results: Out of 377 subjects; 236 subjects (62.6%) were females, and 141 subjects (37.4%) 

were males. The higher percentage of subjects were 56.78% in females and  31.21% in males in those aged (21-40) years. 

The prevalence of vitamin D deficiency was 57.45% in males and 69.49% in females. Overall, the estimated prevalence 

of severe vitamin D deficiency (˂ 10 ng/ml) was 39.26%, Moderate vitamin D deficiency (10-20 ng/ml) was 25.73%, 

insufficiency (21-29 ng/ml) was 17.77% and the proportion of the sample population with adequacy of vitamin D 

concentrations (≥30 ng/ml) was 17.24%. The higher prevalence of vitamin D deficiency  were 37.59% moderate vitamin 

D deficiency  in male subjects and 39.26% severe vitamin D deficiency in female subjects. According to age groups, the 

higher prevalence of severe vitamin D deficiency was  10.1%, moderate vitamin D deficiency was  23.6%, insufficiency 

was 7.4%, and the adequacy of vitamin D concentrations was  6.1%  in age groups  (21-40). Conclusion: From the 

results, we found that prevalence of vitamin D deficiency was very high among Populations in Alejelat. To prevent 

vitamin D deficiency, the recommended intake of food sources rich in vitamin D and expose skin to the sun light for 

enough time to increase vitamin D production endogenously. 

Keywords: 25-hydroxyvitamin D, Vitamin D Levels, Vitamin D deficiency, Western Libya, Alejelat. 

 

1. INTRODUCTION 

In recent years, there has been an increased 

understanding of the role that vitamin D plays in 

regulation of cell growth, immunity, and cell 

metabolism (Al Emadi, S., & Hammoudeh, M. 2013). 

Also, vitamin D has many functions in humans 

including calcium and phosphate homeostasis (Heaney, 

R. P. et al., 2013; Edwards, M. H. et al., 2014).  

Vitamin D receptors can be found in most tissues and 

cells in the body (Al Emadi, S., & Hammoudeh, M. 

2013). Vitamin D is mainly synthesized in the skin 

(Wacker, M., & Holick, M. F. 2013; Nair, R., & 

Maseeh, A. 2012; Morrissey, H. et al., 2019) but the 

process is influenced by environmental and lifestyle 

factors. People with dark skin are more susceptible to 

Vitamin D deficiency probably because melanin 

pigment absorbs Ultra Violet B (Nair, R., & Maseeh, A. 

2012; Morrissey, H. et al., 2019). Sun screen 

applications and minimum outdoor activities are human 

behaviours that, reduce vitamin D production 

endogenously. Further, skin vitamin D production 

varies according to the time of the day, season of the 

year and zenith angle of the sun (Wacker, M., & Holick, 

M. F. 2013; Morrissey, H. et al., 2019). Exposing face 

and arms to sunlight for 25 minutes, 3 times a week at 9 

a.m. helps maintaining adequate vitamin D level 

http://www.easpublisher.com/easjms/
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(Morrissey, H. et al., 2019; Nimitphong, H., & Holick, 

M. F. 2013). Once vitamin D absorbed from the gut or 

produced in the skin, it is then hydroxylated in the liver 

into 25-hydroxyvitamin D (25(OH) D) and then in the 

kidney and in extrarenal tissues to 1,25-

dihydroxyvitamin D (1,25(OH)2D) and 24,25-

dihydroxyvitamin D (24,25(OH)2D). Thereafter, the 

active metabolite can enter cells and bind to either the 

vitamin D-receptor or to a responsive gene, such as that 

of calcium binding protein, and thus assist in calcium 

absorption (Heaney, R. P. et al., 2003; Edwards, M. H. 

et al., 2014). Vitamin D also regulates parathyroid 

hormone levels which in turn reduces bone loss 

(Edwards, M. H. eta l., 2014; Steingrimsdottir, L. et al., 

2005).   

 

Rickets and osteomalacia still occur in this 

sunny region. Hypovitaminosis D prevails, with rates 

varying 30–90%, considering a desirable serum 25 

hydroxy-vitamin D [25(OH)D] of 20 ng/ml. Advancing 

age, female gender, multiparity, clothing style, season, 

socio-economic status and urban living are recognized 

predictors of hypovitaminosis D in adults. Prolonged 

breastfeeding without vitamin D supplementation and 

low dietary calcium intake are the recognized risk 

factors for rickets and hypovitaminosis D in children. 

Associations with pain score and disease activity in 

rheumatologic disorders, viral load and interleukins in 

hepatitis C, BMI, lipids and insulin sensitivity, blood 

pressure, heart failure and mortality are described 

(Bassil, D. et al., 2013).  

 

Vitamin D deficiency  has become a major 

public health problem as it is prevalent in all age groups 

and ethnicities (Morrissey, H. et al., 2019; Palacios, C., 

& Gonzalez, L. 2014). It is linked with a multitude of 

co-morbidities (Morrissey, H. et al., 2019). About one 

billion people in the world suffer from vitamin D 

deficiency or insufficiency. The consequences of 

vitamin D deficiency include poor bone development 

and ill health as well as increased risk of many common 

and serious diseases, including some common cancers, 

cardiovascular diseases, type one diabetes, autoimmune 

diseases, high blood pressure, and age-related cognitive 

decline, Parkinson’s disease, multiple sclerosis and 

arthritis (Thomas, M. K. et al., 1998; Holick M. F. 

2007; Autier, P. et al., 2014; Omar, M. et al., 2017). 

The high prevalence of hypovitaminosis D, despite the 

availability of sunlight throughout the year has raised 

many questions (Morrissey, H. et al., 2019). In Libya, 

rickets is almost exclusively diagnosed in children less 

than 2 years of age, and authors are not aware of 

significant long term skeletal deformities (Markestad, 

T., & Elzouki, A. Y. (1991). In Libya and other Arab 

countries pregnant women, and consequently their 

newborn infants, are commonly severely vitamin D 

deficient (Markestad, T., & Elzouki, A. Y. 1991; 

Markestad, T. et al., 1984; Serenius, F. et al., 1984). 

Benghazi city is sunny most of the year; there is a lack 

of research on Vitamin D status in Libya (Omar, M. et 

al., 2017). The Middle East and North Africa region 

registers some of the highest rates of hypovitaminosis D 

Worldwide (Bassil, D. et al., 2013). A recent reports 

have shown that higher rates of hypovitaminosis D in 

the sunniest areas of the world, including the Middle 

East,  Asian,  and North Africa countries, such as Libya, 

Qatar, Saudi Arabia, United Arab Emirates, Iran 

Turkey, and India (Omar, M. et al., 2017; Meddeb, N. 

et6 al., 2005; Hovsepian, S. et al., 2011; Naeem, Z. et 

al., 2011; Badawi, A. et al., 2012; Alsuwadia, A. O. et 

al., 2013; Botros, R. M. et al., 2015). 

 

It is important for a country to know the 

determinants of vitamin D level of the population. The 

information can be used in designing health promotion 

programs to optimize vitamin D level at population 

level. This will prevent indiscriminative use of vitamin 

D supplementation and thereby reduce the additional 

cost that patients have to bear (Morrissey, H. et al., 

2019). 

 

Subasinghe et al., (2019) investigated that the 

prevalence of vitamin D deficiency in 132 

premenopausal women between 20-40 years in Sri 

Lanka. Eight subjects (6.1%) were Vit-D deficient 

while 68 (51.5%) had Vit-D insufficiency. No 

difference in vit-D status according to age (20-30 vs 31-

40 years). Hypovitaminosis D is prevalent among 

community dwelling healthy middle-aged women in Sri 

Lanka.  

 

Studies on vitamin D in western Libya 

population are scarce. So, the aim of the present study 

was to evaluate the vitamin D status among populations 

in Alejelat region in Western Libya.   

 

2. SUBJECTS AND METHODS 

An observational study was conducted among 

733 subjects (141 males & 236 Females) in Alejelat 

region in Western Libya, over a period of six months 

from first March 2019 to 30th August 2019. The 

subjects participating in the study were requested to 

complete a questionnaire that covered socio-

demographic data. Serum 25-hydroxyvitamin D 

(25(OH) D) level was measured using an enzyme 

immunoassay method. Exclusion criteria included the 

use of medications known to affect bone metabolism, 

such as seizure drugs phenobarbital, anti-tuberculosis 

drugs, cholesterol-lowering statin drugs, thiazide 

diuretics, anti retroviral drugs, and glucocorticoids. All 

participants provided written informed consent. The 

University Ethics Committee approved the protocol. 

Severe vitamin D deficiency was defined as 25-OHD 

values of <10 ng/ml  (Ginde, A. A. et al., 2009), 

moderate Vitamin D deficiency was defined as 25-OHD 

values of 10-20 ng/ml, insufficiency at 21-29 ng/l; and 

adequate serum 25-OHD level at ≥30 ng/ml  (Holick, 

M. F. et al., 2011).  

 

STATISTICAL ANALYSIS 
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Data were analysed using SPSS version 25. 

The associations of the levels of 25(OH)D3 with gender, 

and age groups were assessed throughout using the Chi-

square  test. 

 

RESULTS 

Out of 377 subjects; 236 subjects (62.6%) 

were females, and 141 subjects (37.4%) were males. 

Overall, by age groups were 64 subjects (16.98%) in 

those aged (1-20) years, 178 subjects (47.21%) in those 

aged (21-40) years, 81 subjects (21.49%)  in those aged 

(41-60) years, 54 subjects (14.32%)  in those aged (61-

80) years.  The higher numbers of subjects were 134 

subjects (56.78%) in females and 44 subjects (31.21%) 

in males in those aged (21-40) years (Table.1 & Figure. 

1).

  

Table.1: Distribution of cases according to gender and age groups 

Total Females Males Gender                                                                   

Age groups (Years) % Frequency % Frequency % Frequency 

16.98 64 13.98 33 21.99 31 1-20 

47.21 178 56.78 134 31.21 44 21-40 

21.49 81 19.49 46 24.82 35 41-60 

14.32 54 9.75 23 21.99 31 61-80 

100 377 100 236 100 141 Total 

 

 
Figure.1: Distribution of subjects according to gender and age groups 

 

The prevalence of vitamin D deficiency was 

57.45% in males and 69.49% in females. Overall, the 

estimated prevalence of severe vitamin D deficiency (˂ 

10 ng/ml) was 39.26%, Moderate vitamin D deficiency 

(10-20 ng/ml) was 25.73%, insufficiency (21-29 ng/ml) 

was 17.77% and the proportion of the sample 

population with adequacy of vitamin D concentrations 

(≥30 ng/ml) was 17.24%. The estimated prevalence of 

vitamin D deficiency  in male subjects: severe vitamin 

D deficiency (˂ 10 ng/ml) was 19.86%, Moderate 

vitamin D deficiency (10-20 ng/ml) was 37.59%, 

insufficiency (21-29 ng/ml) was 23.40% and the 

proportion of the sample population with adequacy of 

vitamin D concentrations (≥30 ng/ml) was 19.15%. The 

estimated prevalence of vitamin D deficiency in female 

subjects: severe vitamin D deficiency (˂10 ng/ml) was 

39.26%, Moderate vitamin D deficiency (10-20 ng/ml) 

was 25.73%, insufficiency (21-29 ng/ml) was 17.77% 

and the proportion of the sample population with 

adequacy of vitamin D concentrations (≥30 ng/ml) was 

17.24% as shown in Table (2) and Figure (2). 

  

Table.2: Distribution of subjects according to gender and Vitamin D Levels 

Total Females Males 
Gender 

Vitamin D Levels 

% Frequency % Frequency % Frequency  

39.26 148 50.85 120 19.86 28 Severe Deficiency (˂ 10) 

25.73 97 18.64 44 37.59 53 Moderate Deficiency (10-20) 

17.77 67 14.41 34 23.40 33 Insufficiency  (21-29) 

17.24 65 16.10 38 19.15 27 Adequacy  ≥30 

100 377 100 236 100 141 Total 
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Figure.2: Distribution of subjects according to gender and Vitamin D Levels 

 

Data in table (3) and figure (3) shown the 

distribution of subjects according to age groups and 

vitamin D levels.  According to age groups, the 

estimated prevalence of severe vitamin D deficiency (˂ 

10 ng/ml) was 19, 38, 30, and  14 subjects in age 

groups, (1-20), (21-40), (41-60), and (61-80) 

respectively. The estimated prevalence of moderate 

vitamin D deficiency (11-20 ng/ml) was 18, 89, 15, and  

16 subjects in age groups, (1-20), (21-40), (41-60), and 

(61-80) respectively. The estimated prevalence of 

insufficiency (21-29 ng/ml) was 9, 28, 20, and  12 

subjects in age groups, (1-20), (21-40), (41-60), and 

(61-80) respectively, and the proportion of the sample 

population with adequacy of vitamin D concentrations 

(≥30 ng/ml) was 18, 23, 16, and  12 subjects in age 

groups, (1-20), (21-40), (41-60), and (61-80) 

respectively.

 

Table.3: Distribution of subjects according to age groups and vitamin D levels   

Adequacy Insufficiency Moderate Deficiency 
Severe 

Deficiency 
Vitamin D Levels 

 

Age Groups 
)≤30) ng/ml (21-29) ng/ml (11-20) ng/ml <(01)  ng/ml 

% Frequency % Frequency % Frequency % Frequency 

4.8 18 2.4 9 4.8 18 5.0 19 1-20 

6.1 23 7.4 28 23.6 89 10.1 38 21-40 

4.2 16 5.3 20 4.0 15 8.0 30 41-60 

3.2 12 3.2 12 4.2 16 3.7 14 61-80 

18.3 69 18.3 69 36.6 138 26.8 101 Total 

 

 
Figure.3: Distribution of subjects according to age groups and vitamin D levels 

 

The distribution of male subjects according to 

age groups and vitamin D levels are shown in table(4) 

and figure (4).  According to age groups, the estimated 

prevalence of severe vitamin D deficiency (˂ 10 ng/ml) 

was 2, 9, 9, and  8 subjects in age groups, (1-20), (21-

40), (41-60), and (61-80) respectively. The estimated 

prevalence of moderate vitamin D deficiency (11-20 

ng/ml) was 12, 15, 10, and  11 subjects in age groups, 

(1-20), (21-40), (41-60), and (61-80) subjects in age 

groups, (1-20), (21-40), (41-60), and (61-80) 

respectively, and the proportion of the sample 

population with adequacy of vitamin D concentrations 

(≥30 ng/ml) was 12, 6, 6, and  6 subjects in age groups, 

(1-20), (21-40), (41-60), and (61-80) respectively. 

 

Table.4: Distribution of the male subjects according to age groups and vitamin D levels 

Adequacy Insufficiency Moderate Deficiency Severe Deficiency 
Vitamin D Levels 

)≤01 ) ng/ml (21-29) ng/ml (11-20) ng/ml <(01 ) ng/ml 

% Frequency % Frequency % Frequency % Frequency Age Groups 

3.2 12 1.3 5 3.2 12 0.5 2 1-20 

1.6 6 3.7 14 4.0 15 2.4 9 21-40 

1.6 6 2.7 10 2.7 10 2.4 9 41-60 

1.6 6 1.6 6 2.9 11 2.1 8 61-80 

8.0 30 9.3 35 12.7 48 7.4 28 Total 
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Figure.4: Distribution of female subjects according to age groups and vitamin D levels 

 

The distribution of female subjects according 

to age groups and vitamin D levels are shown in table 

(5) and figure (5). According to age groups, the 

estimated prevalence of severe vitamin D deficiency (˂ 

10 ng/ml) was 17, 29, 21, and  6 subjects in age groups, 

(1-20), (21-40), (41-60), and (61-80) respectively. The 

estimated prevalence of moderate vitamin D deficiency 

(11-20 ng/ml) was 6, 74, 5, and  5 subjects in age 

groups, (1-20), (21-40), (41-60), and (61-80) 

respectively. The estimated prevalence of insufficiency 

(21-29 ng/ml) was 4, 14, 10, and  6 subjects in age 

groups, (1-20), (21-40), (41-60), and (61-80) 

respectively, and the proportion of the sample 

population with adequacy of vitamin D concentrations 

(≥30 ng/ml) was 6, 17, 10, and  6subjects in age groups, 

(1-20), (21-40), (41-60), and (61-80) respectively  

(Table .5 & Figure.5). 

 

Table.5: Distribution of the female subjects according to age groups and vitamin D levels 

Adequacy Insufficiency Moderate Deficiency 
Severe 

Deficiency Vitamin D Levels 

)≤01 ) ng/ml (21-29) ng/ml (11-20) ng/ml <(01 ) ng/ml 

% Frequency % Frequency % Frequency % Frequency Age Groups 

1.6 6 1.1 4 1.6 6 4.5 17 1-20 

4.5 17 3.7 14 19.6 74 7.7 29 21-40 

2.7 10 2.7 10 1.3 5 5.6 21 41-60 

1.6 6 1.6 6 1.3 5 1.6 6 61-80 

10.3 39 9.0 34 23.9 90 19.4 73 Total 

 

 
Figure.5: Distribution of male subjects according to age groups and vitamin D levels 

 

4. DISCUSSION  

Alajelat is a sunny city situated in 

northwestern Libya along the Mediterranean coast. The 

vitamin D deficiency has been defined as a serum 25 

(OH) D3 level less than 20 ng/mL and the 25(OH)D3 

level of 21 ng/mL to 29 ng/mL is considered 

insufficiency for vitamin D (Ginde, A. A. et al., 2009). 

The  prevalence of vitamin D deficiency was 64.99% 

among the population in Alajelat region and an even 

higher prevalence among females than males. The high 

prevalence of vitamin D deficiency seen among study 

subjects is concordant with previous studies done in 

African-Americans and Hispanics (69.2%) (Forrest, K. 

Y., & Stuhldreher, W. L. 2011; Wu, Y. et al., 2017) and 

in Sri Lanka (57.2%) (Rodrigo, M. et al., 2013). More 

than 50% of the world’s population is at risk of 

hypovitaminosis D in Mexico, Europe, Asia, India, and 

Africa (Holick M. F. 2007; Looker, A. C. et al., 2011; 

Hossein-nezhad, A., & Holick, M. F. 2012). 
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In children and adolescents, the proportion of 

subjects with a 25(OH)D level below 15–20 ng/ml 

ranged between 12%–62% in children in studies from 

Algeria, Iran, Bahrain, Egypt, Iran, Jordan, and 

Lebanon (Hoteit, M. et al., 2014), and  54-90% in 

pregnant women. In adults, it ranged between 44 and 

96% (Bassil, D. et al., 2013; Chakhtoura, M. et al., 

2018). The highest proportions were reported in studies 

from KSA and UAE reaching proportions of 96% and 

99% for this cut off, respectively (Hoteit, M. et al., 

2014). The rates of vitamin D deficiency reported in 

this study are markedly higher than in many western 

countries. In Italy, Austria, North Europe (Finland, 

Denmark, Poland, and Ireland), United Kingdom, and 

Canada prevalence of vitamin D deficiency range from 

10-55.5% (Ashwell, M. et al., 2010; Madsen, K. H. et 

al., 2014; Austrian Nutrition Report. 2012; Canadian 

National Institute of Health. 2016; Russ, T. C. et al., 

2016), but the prevalence of vitamin D deficiency in 

Alajelat is lower than in Benghazi in the east of Libya, 

which was 76.1% (Omar, M. et al., 2017). Also, Similar 

the prevalence of vitamin D deficiency was higher in 

other countries such as Egypt (Botros, R. M. et al., 

2015), Tunisia(Hovsepian, S. et al., 2011), Qatar 

(Badawi, A. et al., 2012),  Saudi Arabia (Naeem, Z. et 

al., 2011), and  Iran (Hovsepian, S. et al., 2011).  

Advancing age, female gender, multiparity, clothing 

style, season, socio-economic status and urban living 

are recognized predictors of hypovitaminosis D in 

adults (Bassil, D. et al., 2013). Consistent predictors of 

low 25(OH)D levels across the lifecycle included 

increasing age, female gender, high weight or body 

mass index(BMI), low physical activity, low intake of 

calcium or vitamin D supplements, concealed clothing, 

low sun exposure duration, winter season, lower 

education or socio-economic status, and urban 

residence (Hoteit, M. et al., 2014; Chakhtoura, M. et 

al., 2018; Fouda, M. A. et al., 2017; Kaddam, I. M. et 

al., 2017; Naseh, A. et al., 2018). Added to that is 

smoking status in adults and maternal weight at delivery 

(Hoteit, M. et al., 2014; Chakhtoura, et al., 2018). Also, 

genetic factors, namely polymorphisms in key genes of 

the vitamin D pathway, mod-ulate vitamin D status in 

western populations and possibly the MiddleEast 

(Chakhtoura, M. et al., 2018; Arabi, A. et al., 2017). In 

addition, prolonged breastfeeding without vitamin D 

supplementation and low dietary calcium intake are the 

recognized risk factors for rickets and hypovitaminosis 

D in children (Bassil, D. et al., 2013). 

 

The high prevalence of vitamin D deficiency 

was 33.69% in age group (21-40), this result is not 

away from what was obtained by Rodrigo et al., (2013) 

who found that the prevalence of vitamin D deficiency 

in age group (20-40)was 40.5% of subjects. In a 

London antenatal population, a vitamin D deficiency 

was found in 47% of Indian Asian women, 64% of 

Middle Eastern women, 58% of black women and 13% 

of Caucasian women (Yu, C. K. H. et al., 2009). 
 

In the present study, the prevalence of severe 

vitamin D deficiency in females was 19.4%  which is 

concordant with the study of Nicolaidou et al.,( 2006) 

who found that 20% of women presented vitamin D 

deficiency, as defined by serum levels of 25(OH)D <10 

ng/mL. 

 

6. CONCLUSION 

It can be concluded that Vitamin D deficiency  

is a common  health issue in Alejelat population in 

Western Libya. The higher prevalence of vitamin D 

deficiency was more in females than males especially in 

severe vitamin D deficiency which was 50.85% in 

females  and 19.86% in males. The higher prevalence of 

vitamin D deficiency was  in age groups  (21-40) in 

both gender. To prevent vitamin D deficiency, the 

recommended intake of food sources rich in vitamin D 

and expose skin to the sun light for enough time to 

increase vitamin D production endogenously. 

Preventive health care is supposed to be more effective 

in this area.  Hence, it is always important to understand 

the background characteristics of women and their 

children to increase the awareness on preventive health 

care practices. Improving women education and health 

education about balanced animal and plant food 

consumption are recommended strategies to reduce the 

burden of vitamin D deficiency. Government should 

implement health program  in conducting vitamin  D 

estimation for all age in a regular basis and use these 

information’s in designing health promotion programs 

to optimize vitamin D level at population level. This 

study should be replicated in more settings to see if the 

findings are similar. 
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