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Abstract 

Aim: Highlighting some health consequences of hypovitaminosis D on 

adult Egyptian population. Methods: Fifty-five apparently healthy 

volunteers aged from 20 to 40 years were involved in the study. By 

history and physical examination 40 of them had mild clinical 

manifestation of negligible medical importance that affect the quality 

of their life without interfering with their daily activity. All volunteers 

were subjected to vitamin D and calcium dietary intake history, sun 

exposure assessment, body mass index (BMI), serum vitamin D and 

calcium profile, bone mineral density measured by Dual-energy X-ray 

absorptiometry (DXA), psychometric evaluation by the Beck 

Depression Inventory (BDI) score  and physical activity evaluation by 

the International Physical Activity Questionnaire (IPAQ). Results: 

About 73% of our subjects had hypovitaminosis D (61.8% insufficient 

and 10.9% deficient). The prevalence was more in the female gender 

(OR 4.5; p≤ 0.05), older subjects (31-40) age group (OR 4.4; p≤ 0.05), 

with poor sun exposure (OR 7.8; p≤ 0.05), and low vitamin D and 

calcium dietary intake (OR 4.6; p≤0.05). Vitamin D deficient group showed the higher 

prevalence of obesity (45.5%).  Osteopenia was detected in seven subjects (14.3%) who had low 

vitamin D levels.  Vitamin D status had a negative correlation (r=-0.653; p=<0.001) with the 

Beck score, and a positive correlation (r=0.430; p=0.001) with the IPAQ score. Conclusion: 

Hypovitaminosis D is a frequent condition in the healthy Egyptians that implicates their physical, 

functional, mental, and emotional health.   

Keywords: Vitamin D Deficiency, hypovitaminosis D, mental health, functional status, bone 

mineral density. 
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Introduction 

Vitamin D is a fat-soluble vitamin that is 

distributed in the serum, muscle, liver, and 

fat tissue [1]. It is essential for bone 

mineralization in children and adolescents as 

it promotes the calcium absorption in the 

intestine. Sunlight exposure is the primary 

contributor to vitamin D nutritional status of 

most free-living individuals worldwide [2]. 

Low vitamin D status remains a global 

health problem that burdens more than one 

billion children and adults worldwide. 

Among Egyptians, vitamin D deficiency is a 

frequent adult's problem, for who especially 

exposed to inadequate sun exposure, 

inactive lifestyle, unhealthy eating habits 

and insufficient dietary calcium intake [3]. 

Numerous conditions may also contribute to 

low serum levels of vitamin D including 

extreme age, seasonal variations, dark skin 

pigmentation, clothing style (veiled 

females), obesity and malabsorption 

morbidities [4].  

Vitamin D controls the mineral homeostasis 

and bone metabolism by increasing the 

intestinal calcium absorption and mediating 

the active reabsorption of calcium in the 

kidney. Also, it affects the bone formation 

and resorption by promoting the 

differentiation of osteoblasts and activation 

of the osteoclasts via RANKL production 

[5]. Vitamin D inhibits synthesis and 

secretion of parathyroid hormones (PTH) in 

the parathyroid gland that reduces bone 

resorption [6].  

Additionally, vitamin D regulates both 

innate and adaptive immunity. The innate 

immune response is characterized by the 

activation of monocytes and macrophages, 

which can recognize pathogen-associated 

molecular patterns and thus provide the first 

line of defense against outside agents, 

increasing the antimicrobial activity of 

macrophages and enhancing the chemotactic 

and phagocytic capacity of these cells. 

Adaptive immunity is also influenced by 

vitamin D by acting on cells of the 

monocyte-macrophage linkage preventing 

differentiation into dendritic cells and 

decreasing antigen presentation and T and B 

cell activity [7].  

Also, vitamin D has trophic functions that 

are related to neuronal differentiation, 

maturation and growth [8]. It mediates the 

synthesis of a variety of neurotransmitters, 

including acetylcholine, catecholamines, 

serotonin and dopamine [9]. It has a 
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neurotrophic role through the synthesis of 

nerve growth factor (NGF) [10], 

intracellular calcium homeostasis [11], 

prevention of oxidative damage to nervous 

tissue [12], and expression of genes and 

proteins involved in neuronal structure, 

physiological function, and metabolism [13]. 

In the same area, vitamin D deficiency has 

been correlated with worsening of 

Alzheimer‘s disease and memory, both of 

which can lead to increased falls and 

fractures [10]. Besides, vitamin D deficiency 

worsens depression and mental health-

related quality of life (QoL) among people 

[14].  

Additionally, many medical conditions 

accompany the hypovitaminosis D status 

like osteopenia, osteoporosis, risk of falls, 

type 1 diabetes mellitus, insulin resistance, 

obesity, common solid cancers, 

cardiovascular disease, hypertension, 

multiple sclerosis, depression, autoimmune, 

and infectious diseases [15].  

So, we aimed to focus on the effects of 

decreased levels of vitamin D on the 

functional and mental status of the healthy 

Egyptian population.  

 

Subject and Methods: 

Subjects: 

This is a cross-sectional study, carried out 

on 55 apparently healthy volunteers aged 

from 20 to 40 years randomly recruited from 

the medical staff and persons who 

accompanied the patients attending the 

inpatients‘ and outpatients‘ clinic of 

Rheumatology, Rehabilitation and Physical 

Medicine Department, Benha University 

Hospitals from February to August 2019. 

Subjects with acute or chronic illnesses, 

intestinal malabsorption, family history of 

hypocalcemia, vitamin D deficiency 

disorders, history of medications influencing 

bone metabolism (as calcium or vitamin D 

supplements, anticonvulsants, or 

corticosteroids) or pregnant females were 

excluded. 

Written informed consents were obtained 

from all the subjects. This study was 

approved by the ethical committee of 

Faculty of Medicine, Benha 

University.No:16.10.18. 

Methods 

Clinical assessment:  

A full history taking, general and physical 

examinations were carried out for all 

participants in the study. They were asked 
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about their full medical history including the 

menstrual history of the females and the 

family history for conditions suggesting 

vitamin D deficiency like osteomalacia or 

fractures. The nutritional history of the 

dietary calcium and vitamin D intakes was 

stressed on and was categorized according to 

the Institute of Medicine recommendations 

[16] to: poor for no intake, fair for ≤ 600 

IU/day or good for > 600 IU/day. Vitamin D 

and calcium supplement intakes were 

designated as ‗yes‘ for taking a supplement 

or ‗no‘ for not taking a supplement. Sun 

exposure was defined as poor for no 

exposure, fair for once per week or good for 

twice or more per week exposure of arms 

and legs to 0.5 minimal erythemal dose 

(MED) between the hours of 10 am and 3 

pm. [17]. 

Clinical examination was directed to 

examine skin for color & texture. Body mass 

index (BMI) was calculated and categorized 

as underweight < 18.5 kg/m
2
, normal weight 

18.5 to 24.9 kg/m
2
, overweight 25 to 29.9 

kg/m
2
, and obese ≥ 30 kg/m

2
. 

Laboratory assessment:  

Venous blood samples were obtained from 

all volunteers. The laboratory parameters 

included complete blood picture, kidney 

function tests, liver function tests, total 

serum calcium, serum phosphorus (P), 

alkaline phosphatase (ALP), parathormone 

hormone (PTH) and (25-OH) Vitamin D.  

For vitamin D (25-OH) measurement, blood 

samples were collected from each 

participant by clean venipuncture using a 

disposable plastic syringe and put into a 

plain sterile tube (without anticoagulant) for 

serum separation. The tube was left at room 

temperature for 30 minutes till coagulation, 

and then centrifuged at 3000 rpm for 30 

minutes. The resultant serum was stored at 

−20°C until analysis. All methods were 

performed according to the manufacturer's 

instructions. Serum vitamin D was measured 

using the ―Enzyme Immunoassay for the 

Quantitative Determination of total 25-OH 

Vitamin D in Human Serum and Plasma‖ 

Cat. No. 10501, which is provided by 

Perfect Ease Biotec, (Beijing) Co., Ltd‖. 

Serum 25(OH) D level was classified into 

vitamin D deficiency (≤ 20 ng/mL), 

insufficiency (21-29 ng/mL), and 

sufficiency (≥ 30 ng/mL) [18]. 

Special assessments 

Beck Depression Inventory (BDI) 

Questionnaire  

The Arabic translation of Beck‘s Depression 

Inventory-II (BDI-II) (a 21-item self-report 

instrument) [18] was used in this study for 
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assessment of depression. The standard cut-

off scores to determine the depression's 

severity were [0–10: normal, 11-16: mild 

mood disturbance, 17-20: border clinical 

depression, 21-30: moderate depression, 31-

40: severe depression, over 40: extreme 

depression] [19]. 

International Physical Activity 

Questionnaire (IPAQ)  

 Assessment of physical activity in the last 7 

days in adults and adolescents was done 

using the International Physical Activity 

Questionnaire (IPAQ) short form it is a 9 

items self-report [20] which measured the 

physical activity as low, moderate, and 

vigorous intensity level and it included both 

the frequency and the time spent doing that 

activity. 

Evaluation of bone mineral density  

Using dual X-ray absorptiometry (DXA) 

scanner at left distal forearm, lumbar spine, 

and neck of left femur. Bone Mineral 

Density (BMD), Z-score and T-score were 

recorded [21]. The T-score defines its unit as 

the standard deviation (SD) from the normal 

bone density. It was classified into: normal 

(a T-score of –1.0 SD or higher), osteopenia 

(between –1.0 SD and –2.4 SD), 

osteoporosis (a T-score of –2.5 SD or less) 

and severe osteoporosis (a T-score of –2.5 

SD or less with a fragility fracture) [22].  

Statistical Analysis 

The collected data were tabulated and 

analyzed using an SPSS computer program 

(version 16; SPSS Inc., Chicago, IL, USA). 

Parametric variables were expressed as 

mean ± standard deviations, while non-

parametric were presented as median and 

range. Odds ratio (OR) and the 

corresponding 95% CI were calculated. 

Correlation computes the value of the 

Pearson's correlation coefficient (r). In the 

statistical comparison: Inter-group 

comparison of categorical data was 

performed by using Chi square test (X
2
), or 

Fisher's exact test (FET). Quantitative data 

were tested for normality using Shapiro-

Wilks test. Difference among 3 independent 

groups was analyzed using ANOVA for 

parametric variables followed by Bonferroni 

tests or Kruskal Wallis test (KW) for non-

parametric ones followed by Dune test. A p 

value ≤ 0.05 was considered statistically 

significant while > 0.05 statistically 

insignificant and ≤ 0.001 was considered 

highly significant in all analyses. 
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Results 

This study was conducted on 55 

apparently healthy volunteers. Thirty-six 

(65.5%) were females and 19 (34.5%) 

were males, with a mean ±SD age of 

31.5±5 years. Thirty-one subjects 

(56.4%) were between 20 and 30 years, 

and 24 subjects (43.6%) were between 31 

and 40 years.  

Subjects in the study were classified into 

2 groups, Table 1): 

Group I: Forty subjects (72.7%) who 

have low levels of vitamin D [61.8% had 

insufficient levels with a median level of 

26.6 (20.5-27.3 ng/ml) and 10.9% had 

deficient levels with a median level of 

19.5 (6.6-19.9 ng/ml)]. They were 6 

females (40%) and 9 males (60%).  

Group II: Fifteen subjects (27.2%) who 

have normal levels of vitamin D [median 

level of 32 (30.1-36.5 ng/ml]. They were 

30 females (75%) and 10 males (25%).  

Table 1: Description of Vitamin D level in each category among the studied group 

 

Variable No.  (N=55) % (100%) 
Median 

ng/ml 

Rang 

ng/ml 

Vit D status 

(ng/ml) 

Group I Sufficiency 15 27.3 32.0 30.1-36.5 

Group II Insufficiency 34 61.8 26.6 20.5-27.3 

 Deficiency 6 10.9 19.55 6.6-19.9 

 

By history, clinical examination, and 

completion of the designated 

questionnaires, it was found that near 

70% of the subjects had mild clinical  

manifestations that affected the quality of 

their life without interfering with their 

activity of daily living, (figure 1). 

Forty-three (78.2%) subjects had a high 

BMI (32.72 % overweight and 45.45% 

obese) and a notable low vitamin D 

levels. There were statistically significant 

differences (p=0.001) among subjects 

with normal vitamin D levels and those 

with low levels as regard to BMI being 

higher in the latter group (Table 2).  

In the low vitamin D level group, 

comparison of the frequency insufficient 

and deficient levels regarding the BMI 

was statistically insignificant (p= 0.299), 

(Table 3). Concerning the calcium 

profile, there was statistical differences 

between normal and low vitamin D 



  
Vitamin D Deficiency in Egyptians, 2021 

837 
 

groups. The total Ca level (p ≤ 0.001) and 

the ionized Ca level (p ≤ 0.05) were 

significantly lower in low vitamin D 

group, while the ALP level (p≤ 0.001) 

was significantly higher in the same 

group. There was no statistically 

significant difference (p > 0.05) between 

the studied groups as regards to the PTH 

level. Notably, we found that 87.5% of 

the subjects with fair/ poor Ca and 

vitamin D dietary intake had low vitamin 

D levels (p<0.05).   

The DXA results revealed a statistically 

significant difference between the normal 

and the low vitamin D groups  as regards 

to the T-score and Z-score of the left 

forearm (p≤ 0.05), spine (p≤ 0.05) and 

left femur (p≤ 0.05) (Table 4). There 

were high statistically significant 

differences between the normal and low 

vitamin D groups as regards to the Beck 

score (p≤ 0.001) and the IPAQ score (p≤ 

0.05), (Table 5).   

There were statistically significant 

differences between individuals with 

insufficient vitamin D level and those 

with deficient levels as regards to the 

Beck score (p≤ 0.05) and  BMD [T-score, 

Z score of (left forearm (p≤ 0.05 and p≤ 

0.05), femur (p≤ 0.05 and p≤ 0.05) and 

spine (p≤ 0.05 and p≤ 0.05) respectively). 

All parameters were worser in the 

deficient group; (Table 4 and 5). 

 On the other hand, there was a negative 

correlation between vitamin D levels and 

weight, BMI, ALP and Beck score. But 

there were insignificant correlations 

between vitamin D levels and age, height, 

PTH level, P level and BMD of the 

femur. 

Table (6), shows correlations between 

vitamin D levels and total Ca, ionized Ca, 

T and Z-scores of the left forearm and 

spine and IPAQ score.  

The female gender (OR 4.5; p≤0.05), 

older age group (>30-40 age group) (OR 

4.4; p≤0.05), poor sun exposure (OR 7.8; 

p≤0.05), and low vitamin D and calcium 

dietary intake (OR 4.6; p≤0.05), were the 

main risk factors for hypovitaminosis D. 

 

Figure 1: clinical manifestations in the studied groups 
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Table (2): Comparisons between normal and low vitamin D status regarding the frequency of normal, 

overweight, and obese subjects  

Vitamin D status Normal  BMI Over weight Obese FET (p) 

Normal 8 4 3  

0.002

* 
(n=15) 53.3% 26.7% 20.0% 

Low 4 14 22 

(n=40) 10% 35% 55% 

BMI: body mass index; p≤ 0.05* is significant, 

Table (3): Comparisons between the studied groups regarding anthropometric measurements 

Variable 

 

 

Mean ±SD Range P value P values of multiple 

comparisons (by 

Bonferroni test) 

Weight (kg) 

 

Normal vitamin D (n=15) 69.7 14.3 55-98 < 0.001** p1 0.006* 

Low vitamin D (n=40) 85.6 13.8 62-115 p2 0.02* 

p3 1.0 

Height (cm) Normal vitamin D (n=15) 163 7.13 150-173 0.321 p1 0.37 

Low vitamin D (n=40) 16407 4.95 152-180 p2 1.0 

p3 1.0 

BMI (kg/m2) Normal vitamin D (n=15) 26.1 4.7 19.7-38.7 0.001** p1 0.031* 

Low vitamin D (n=40) 31.9 5.9 21.2-44.9 p2 0.04* 

p3 1.0 

SD: Standard deviation, BMI: Body mass index, p>0.05: non-significant, p≤ 0.05*: significant, p≤0.001: highly significant; p: 

significance of difference between normal and low levels groups; p1: significance of difference between normal and insufficiency 

groups; p2: significance of difference between normal and deficiency groups; p3: significance of  difference between insufficiency and 

deficiency group. 
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Table (4): Comparisons between the studied groups regarding DXA results 
 

Variable 

 

 

Median Range p values 

p values of multiple 

comparisons (by 

Bonferroni test) 

L
ef

t 
fo

re
a

rm
 

B
M

D
 

(c
m

2
/k

g
) Normal vitamin D (n=15) 0.54 0.48-0.63 

0.139 

p1 1.0 

Low vitamin D (n=40) 0.525 0.48-0.64 
p2 0.41 

p3 0.24 

T
- 

sc
o

re
 Normal vitamin D (n=15) 0.153 -0.8-1.1 

<0.001** 

p1 0.21 

Low vitamin D (n=40) -0.72 -1.8-1.5 
p2 0.004* 

p3 0.046 

Z
-s

co
re

  Normal vitamin D (n=15) -0.10 -1.0-1.1 

0.003* 

p1 1.0 

Low vitamin D (n=40) -0.755 -1.9-1.4 
p2 0.014* 

p3 0.029* 

S
p

in
e 

B
M

D
 

(c
m

2
/k

g
) Normal vitamin D (n=15) 1.03 0.96-1.22 

0.029* 

p1 1.0 

Low vitamin D (n=40) 0.98 0.88-1.21 
p2 0.049* 

p3 0.021* 

T
- 

sc
o

re
 Normal vitamin D (n=15) 0.41 -0.6-1.6 

<0.001** 

p1 0.14 

Low vitamin D (n=40) -0.495 -1.6-1.5 
p2 0.002* 

p3 0.043* 

Z
-s

co
re

 Normal vitamin D (n=15) 0.41 -0.7-1.6 
<0.001** 

 

p1 0.16 

Low vitamin D (n=40) -0.05 -1.6-1.4 
p2 0.002* 

p3 0.035* 

L
ef

t 
fe

m
u

r 

B
M

D
 

(c
m

2
/k

g
) Normal vitamin D (n=15) 1.10 0.97-1.36 

0.075 

p1 1.0 

Low vitamin D (n=40) 1.04 0.85-1.32 
p2 0.12 

p3 0.099 

T
- 

sc
o

re
 Normal vitamin D (n=15) 0.54 -0.6-2.0 

0.028* 

p1 1.0 

Low vitamin D (n=40) 0.235 -1.0-2.0 
p2 0.117 

p3 0.024* 

Z
-s

co
re

 Normal vitamin D (n=15) 0.54 -0.6-2.0 

0.018* 

p1 1.0 

Low vitamin D (n=40) 0.205 -1.0-2.0 
p2 0.076 

p3 0.014* 

 

DXA: Dual x-ray absorptiometry; BMD: Bone mineral density; p >0.05 is non- significant; p≤ 0.05: significant*; p≤0.001**: 

highly significant. p: significance of difference between normal and low levels groups; p1: significance of difference between normal and 

insufficiency groups; p2: significance of difference between normal and deficiency groups; p3: significance of  difference between 

insufficiency and deficiency group. 
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Table (5): Comparisons between the studied groups regarding the scores of questionnaires 
 

Variable 
Median Range p values 

p values of multiple 

comparisons (by Dune test) 

IPAQ score 

normal vitamin D (n=15) 2019.0 843-6919 

0.015* 

p1 0.029* 

low vitamin D (n=40) 591.0 269-7532 
p2 0.028* 

p3 1.0 

Beck score 

normal vitamin D (n=15) 3.0 0.0-7.0 

<0.001** 

p1 0.001** 

low vitamin D (n=40) 13 0.0-25.0 
p2 0.001** 

p3 0.40 

IPAQ: International Physical Activity Questionnaire; p≤ 0.05*: significant; p≤0.001**: highly significant; p: significance of 

difference between normal and low levels groups; p1: significance of difference between normal and insufficiency groups; p2: 

significance of difference between normal and deficiency groups; p3: significance of  difference between insufficiency and 

deficiency group. 

 

Table (6) : Correlations between vitamin D levels and the studied variables 

With  Serum 25 hydroxyvitamin D levels 

Rho P 

Age (ys) 0.212 0.12 

Weight (kg) -0.400 0.002*  

Height (cm) 0.067 0.63 

BMI (kg/m2) -0.459 <0.001*  

Total Ca 0.655 <0.001*  

Ionized Ca 0.495 <0.001*  

PTH -0.108 0.43 

P 0.061 0.66 

ALP -0.275 0.042*  

L
ef

t 

fo
re

a
rm

 BMD 0.260 0.072 

T-score 0.444 =0.001**  

Z-score 0.476 =0.001**  

S
p

in
e 

BMD 0.353 0.031*  

T-score 0.599 <0.001**  

Z-score 0.590 <0.001** 

L
ef

t 
fe

m
u

r 

BMD 0.085 0.56 

T-score 0.022 0.88 

Z-score 0.055 0.71 

IPAQ score 0.430 =0.001**  

Beck score -0.653 <0.001**  

 

rho: Spearman‘s correlation coefficient; p: Probability value, p >0.05: non-significant; p≤ 0.05*: significant; p≤0.001**: highly 

significant. 
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Discussion 

Deficit vitamin D storage is an issue of medical 

interest in a wide age range [23]. Several 

conditions contribute to low serum levels of 

vitamin D in the general population, including 

poor dietary intake, sun avoidance and/or 

negligible sun exposure, impaired QoL, and 

malabsorption morbidities [24]. 

Hypovitaminosis D in adults results in bones 

and joint pains, muscle weakness, osteomalacia, 

and increased susceptibility to fractures. It is 

also associated with an increased risk of chronic 

disorders such as diabetes, cancers, depression, 

autoimmune, cardiovascular, and infectious 

diseases [15].  

This study is proposed to determine some 

subclinical health consequences of 

hypovitaminosis D in healthy adult Egyptian 

population. 

 Our study was carried out on 55 apparently 

healthy volunteers, 36 females (65.5%) and 19 

males (34.5%) whose ages ranged between 20 to 

40 years. This study has identified a high 

prevalence of low vitamin D levels with mild 

clinical manifestation subtle to interfere with the 

daily activities but truly affect their QoL and 

accomplishment of function.  

The main risk factors we came upon for low 

vitamin D levels in our subjects were female, 

poor sun exposure and low calcium and vitamin 

D dietary intake, obesity, low physical activity 

and depression were associated with low vitamin 

D. 

An increased frequency of low vitamin D levels 

was documented in 40 subjects (72.7%) of the 

study. Sixty-two percent (34%) had insufficient 

levels and 10.9% (6%) had deficient levels of 

vitamin D. These results confirmed the study of 

Sabila et al., [25], who reported vitamin D 

deficiency prevalence in 27 subjects (30%) and 

insufficiency in 39 subjects (34.3%) from their 

90 studied healthy individuals. In contrast, a 

population-based study from Jordan found a 

surprisingly low frequency of vitamin D 

deficiency, as only 1.5 % of males and about 14 

% of females had vitamin D levels below 20 

ng/ml [26]. 

Regarding the age, our study showed that 

individuals between 31-40 years had low 

vitamin D levels more than those between 20-30 

years. This result was close to the findings of 

AlQuaiz et al., [27] who described a high 

prevalence of vitamin D deficiency among the 

adult Saudi population aged from 30 to 75 years. 

In Boucher study, risk factors contributing to 

vitamin D deficiency in older adults included 

reduced nutritional intake of vitamin D, 

increasing adiposity, decreased cutaneous 
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synthesis of vitamin D, disturbance in  gut 

absorption of vitamin D, and less time spent 

outdoors [28]. 

We found that the incidence of low vitamin D 

levels was more in females than males (54.5% vs 

18.1% respectively), which is parallel to Botros 

et al., [29] results who reported 34.3% of 

females vs 10.9% males of their studied 

Egyptians. In contrary, Lagunova et al.,[30] 

found that vitamin D deficiency was the same in 

all ages and both gender groups. 

Regarding sun exposure, our results showed that 

subjects with fair and poor sun exposure were of 

low vitamin D levels (85%). In the Middle East, 

people are inadequately exposed to sunlight due 

to their cloths‘ customs especially the veiled, 

beside the frequent topical application of 

sunscreen that decreases the vitamin D3 

synthesis in the skin by 99% [31]. Studies have 

shown that at least 15%-20% of the body surface 

needs to be exposed to sunlight for a sufficient 

period of about 10-20 minutes for the synthesis 

of a sufficient amount of vitamin D [32]. 

 

We also reported that studied subjects with fair 

and poor dietary Ca and vitamin D were 

associated with 4.6-folds increased odds of 

decreased vitamin D in their serum. This was 

consistent with Alhaddad et al., [33] study on 

sample of premenopausal women (aged 20–50 

years) in Jeddah that found subjects did not 

consume sufficient amounts of dietary vitamin D 

and calcium to meet the daily requirements for 

this age group.  

 

In our subjects, we noticed that there was a 

highly significant negative correlation (r= -

0.459, p≤0.001) between BMI and vitamin D  

level with obesity prevalent in 45.5% of 

subjects. Similar results were reported by several 

studies [34, 35]. Obesity is associated with an 

increased risk of low vitamin D status due in 

part to decreased bioavailability of circulating 

25-hydroxyvitamin D (25OHD) that is 

sequestered by the body fat before being 

transported to the liver for the first 

hydroxylation. At the same time, low vitamin D 

status may promote adipogenesis, potentially 

resulting in further increases in adiposity [36]. 

            Moreover, it is worth to be noted that 

there were worse results of Beck score and BMI, 

T- score and Z- score of DEXA in the subjects 

with deficient vitamin D levels than those with 

insufficient levels. There was a statistically 

significant difference between insufficiency and 

deficiency groups (p ≤0.05) as regards T-score 

and Z-score of left forearm, left femur, and spine 

(being higher in the vitamin D deficient group) 

and BMD of spine. That emphasizes the effect 

of vitamin D of these parameters on individuals‘ 

health.  

 

Persons who had low vitamin D levels had T and 

Z-score of left forearm [(r= 0.444,p=0.001 ) (r= 

0.476,p=0.001)] and spine[(r= 0.599,p<0.001 

)(r=0.590,p<0.001)] and BMD of spine(r= 
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0.353,p=0.031 ) of DEXA correlating positively 

with vitamin D levels . This coincided with the 

results of Ghannam et al., [41]. 

Conversely, Garnero et al., [42] and Allali et 

al., [43] failed to show any significant 

correlation between 25 OHD levels and BMD 

after adjusting for age. The above controversial 

findings can be partially explained by the 

differences in populations, age groups, country‘s 

wearing customs, dietary variations and 

differences in the body sites studied by DEXA.   

We found a positive correlation of serum 

vitamin D level with serum levels of total Ca 

(r=0.655, p≤0.001  ) and ionized Ca, (r=0.495 , 

p≤0.001 ) and a negative correlation with ALP 

level (r= -0.275,  p=0.042   ). This agreed with 

the results of Al Alwan et al.,  [37]. 

 On the other hand, we found that there was 

insignificant correlations of serum vitamin D 

levels with PTH (r= -0.108,  p =0.43  ) or P 

levels (r= 0.061,  p=0.042   ) which matched 

Amouzougan et al., [38] and Sahota et al., [39] 

results who reported normal PTH levels 

associating low vitamin D levels. This may be 

explained by the presence of functional 

hypoparathyroidism which is a state in which 

serum PTH levels do not increase despite 

vitamin D deficiency even with low serum 

25(OH) D levels. This condition is inducted by 

the slight reduction of serum calcium due to the 

failure of the parathyroid gland to mount an 

adequate parathyroid hormone [40]. 

A high median score of Beck questionnaire that 

measures depression risk and level of severity 

was observed in the low vitamin D group 

compared to normal vitamin D group (19.5 (6.6-

19.9) ng/L   vs 32 (30.1-36.5) ng/L). Also, we 

found a significant negative correlation of this 

questionnaire with the serum vitamin D (r= -

0.653, p≤0.001). These data agreed with the 

cross-sectional study of Scherchand et al. [44] 

among the adult population in Nepal who found 

that 16.3% of their subjects had clinically 

significant depression which was higher among 

vitamin D deficient individuals in comparison to 

individuals with sufficient vitamin D. The 

association between the onset of depression due 

to vitamin D deficiency is based on the effect of 

vitamin D to preclude depression by maintaining 

normal serotonin levels in the brain through 

regulating the expression of serotonergic gene 

coding for tryptophan hydroxylase, a key 

limiting enzyme of serotonin synthesis [45].  

 

Our results showed a significant positive 

correlation between serum vitamin D status and 

physical activity (r= 0.430, p=0.001) with a low 

median score of the IPAQ questionnaire in low 

vitamin D group as compared to normal vitamin 

D group. These findings were consistent with 

Ward et al., [46] who conveyed that in vitamin 

D insufficient, young adolescent girls showed a 

correlation between vitamin D levels and muscle 

power, force, velocity, and jump height. It is 

known that vitamin D acts directly on skeletal 

muscle function that maintains the skeletal 
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muscle mass, strength and speed of contraction. 

Low vitamin D levels correlated with impaired 

skeletal muscle function, accumulation of 

muscle fat, increased circulation of pro-

inflammatory cytokines and decreased 

circulation of anti-inflammatory cytokines. In 

addition to osteomalacia, low vitamin D levels 

has been associated with muscle weakness and 

hypotonia [47].  

 

 On the contrary, Matheï et al., [48] reported 

80% prevalence of vitamin D insufficiency with 

no evident correlation found between vitamin D 

levels and physical performance, as assessed by 

gait speed, handgrip test, and a static balance 

test.  

The limitation of our study was the limited 

number of subjects as they were recruited from 

one area. We concluded that hypovitaminosis D 

is a frequent subtle condition in the healthy 

Egyptians that has a great impact on their 

physical, functional, mental and emotional 

health. We recommend for vitamin D level 

check-up even in young individuals and constant 

supplementation in foods or drugs. 
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