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Aims Osteopenia describes a decrease in bone mineral density below normal reference 
values, yet not low enough to meet the diagnostic criteria for osteoporosis. The aim of this 
study was to compare the levels of vitamin D, vitamin D receptor and vitamin D binding 
protein in women with osteoporosis and osteopenia. 
Instruments & Methods This descriptive study was conducted on 110 postmenopausal 
women aged 52 to 73 years who referred to Baghdad Medical City Hospital from January 2021 
to October 2021. Subjects were divided into three groups based on T-score results: control, 
osteopenia, and osteoporosis. Blood samples were collected from each participant to assess 
biochemical tests and dual energy X-ray absorptiometry used to diagnose osteoporosis.
Findings There was no significant difference in vitamin D and vitamin D receptor levels 
between the groups (p>0.05). Vitamin D binding protein level in healthy group was 
significantly higher than osteoporosis group (p=0.005), and DBP level in osteopenia was 
significantly higher than osteoporosis (p=0.001), but there was no significant difference 
between healthy and osteopenia groups (p=0.53). Differences between groups were 
significant in terms of bone mineral density (p<0.001).
Conclusion Comparison of levels of vitamin D, vitamin D receptor, and vitamin D-binding 
protein among women with osteoporosis and osteopenia, despite differences between the 
two groups in bone mineral density, does not show a significant difference.
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Introduction  
Osteoporosis is a systemic bone disease 
characterized by a decrease in bone mass and 
deterioration of the microstructure of bone tissue. 
The World Health Organization (WHO) defines 
osteoporosis as a decrease in bone mass (50%) and 
bone quality (50%) [1]. It is a “quiet illness" that may 
go unnoticed until a fall occurs. The bones that make 
up the entire skeleton have multiple functions. They 
are active objects in themselves. They are constantly 
destroyed and regenerated during the remodeling 
process and become fragile with age. At the age of 
30, maximum bone mass is reached. After that, it 
begins to decline and decreases significantly in 
postmenopausal women. Osteoporosis occurs when 
bone resorption exceeds bone formation [2].  
Many risk factors affect the development of 
osteoporosis, including a sedentary lifestyle or risk 
of falling, weight loss, smoking, alcohol drinking, age, 
gender, being white, vitamin D deficiency, and 
diabetes mellitus. The prevalence of osteoporosis in 
women increases with age from 2% at 50 to more 
than 25% at 80 years old, which reflects the 
significant increase in bone loss rate in 
postmenopausal women after losing the protective 
effect of estrogen. Mechanical forces that do not 
normally cause a fracture cause these fractures. 
Fractures linked with poor Bone Mineral Density 
(BMD) are known as osteoporotic fractures [3].  
The incidence of both osteopenia and osteoporosis 
increases with age. Osteopenia which refers to low 
bone mass, is not considered pathological, and 
usually has no clinical symptoms; however, it can be 
regarded as a precursor of osteoporosis, which is 
clinically indicated. Anabolic or anti-absorption 
drugs are used for treatment [4].  
Vitamin D Receptor (VDR) is a transcriptional 
regulator protein and a member of the nuclear 
receptor superfamily. Binding to the active form of 
vitamin D (1,25-dihydroxy vitamin D) is important 
for the biological functions of vitamin D, which is 
expressed in the nuclear membrane of different cells 
[5]. Vitamin D has many functions, including 
promoting the absorption of minerals and calcium in 
the intestines and regulating the balance of calcium 
and phosphorus in the blood. In addition, it plays an 
important role in preventing osteoporosis and 
fighting cancer cells. Furthermore, vitamin D may 
prevent excessive loss of minerals in the kidneys 
and protect the elderly from the impact of 
Alzheimer's disease. It can also activate the body’s 
immune system. The most important role of vitamin 
D is to maintain bone health by activating 
osteoclasts, and hence bone calcification and 
muscular strength [6].  
For most people, the main source of vitamin D is 
skin synthesis after exposure to Ultraviolet B (UV-B) 
radiation (290-315 nm). UVB radiation acts on the 
upper epidermis of the skin to convert 7-
dehydrocholesterol to pro-vitamin D3 through 

photolysis of the B-ring structure and subsequent 
isomerization. These structural changes cause the 
molecule to no longer fit into the plasma membrane 
and are pushed into the extracellular space and 
attracted into the capillary bed, where it binds to 
DBP (Vitamin D Binding Protein) and is transported 
to the liver. Maximum production is reached after 
10-15 minutes of sun exposure in summer, 
depending on skin pigmentation [7]. 25 (OH) 2D acts 
as the primary ligand. VDR is considered a 
transcription factor. Intestinal epithelial cells, 
osteoblasts, parathyroid cells, and distal renal 
tubules all express VDR, which is important in 
calcium and phosphate balance. VDR is a member of 
the family of steroid hormone receptors. VDR was 
first discovered in the small intestine, but it now 
detected in almost all tissues where it has appeared. 
Vitamin D, not unexpectedly, affects a variety of 
cellular functions through VDR [8]. 
The vitamin D receptor acts as a heterodimer in the 
nucleus and regulates vitamin D target genes along 
with the Retinoic Acid X Receptor (RXR). The 
heterodimer compound interacts with the Vitamin D 
Respond Elements (VDRE) in DNA, thereby 
regulating the transcription of many vitamins D 
target genes, including bone-related genes. The key 
function of 1,25 Vit D3 / VDR is to regulate mineral 
and bone homeostasis [9]. 
The human VDR gene is located on chromosomes 12 
and 15. Human and mouse genes consist of 8 coding 
exons. Two non-coding exons were found in mouse 
genes, and at least six non-coding exons were found 
in human genes [10].  
According to the World Health Organization (WHO) 
guidelines, osteoporosis is diagnosed by measuring 
BMD with Dual-energy X-ray Absorptiometry (DXA).  
DXA results are presented in the form of a T-score. 
Young women aged 20 to 29 years are expressed as 
the Standard Deviation (SD) of this indicator (males 
use the same estimate because there is no reason to 
believe that bone formation and loss are different 
for different sexes). T-score compares BMD with 
people of the same age and race. This is not a 
measure of bone strength, but low reading indicates 
that other factors (such as other diseases or 
medication) affect bone density [11]. 
This study aimed to compare the levels of vitamin D, 
BMD, DBP, VDR, and other variables related to bone-
building in women with osteoporosis and 
osteopenia and healthy women. 
 
Instruments and Methods  
This descriptive study was conducted on 110 
postmenopausal women aged 52 to 73 years who 
were referred to Baghdad Medical City Hospital and 
Baghdad Teaching Hospital in Baghdad, Iraq, from 
January 2021 to October 2021. 
Subjects were selected by random sampling method 
and divided into three groups based on T-score 
results, including control (n=45), osteopenia (n=46), 
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and osteoporosis (n=19) groups. 
Blood samples were collected intravenously with a 
volume of 5 ml from each participant. The sample 
was placed in a gel tube. A centrifuge was used at 
4000 rpm for 10 minutes to separate the blood and 
the samples were stored at 20°C for biochemical 
tests related to the study. 
The physical characteristics were assessed using 
anthropometric measurements and Body Mass 
Index (BMI) was calculated by the following 
equation: 
 
BMI (kg/m2) = Weight in kg / (Height in meter)2 
 
In the lumbar spine (first to fourth lumbar 
vertebrae), the BMD was measured by a Dual-energy 
X-ray Absorptiometry (DXA) at Baghdad Medical 
City Hospital. All women in the study measured their 
DXA for the first time and had no previous history of 
low bone density, osteoporosis, or osteoporosis 
treatment. All BMD values were expressed in g/cm2.  
According to diagnostic classification criteria 
published by a WHO study group in 1994, the 
normal category has a BMD within 1.0 SD of the 
young adult female reference mean (T-score greater 
than or equal to -1.0 SD); osteopenia has a BMD 
more than 1.0 but less than 2.5 SD below the young 
adult female reference mean (T-score less than -1 
and greater than -2.5 SD), and osteoporosis has a 
BMD 2.5 or more SD below the young adult female 
reference mean (T-score less than or equal to -2.5 
SD). 
The Enzyme-Linked Immunosorbent Assay (ELISA) 
kit used in this study employs the Sandwich ELISA 
method, which is a specific antibody (Vitamin D3, 
DBP, and VDR) that is pre-coated on a 
Microelisastriplate in this kit. A specific antibody 
combines with the standards or samples in 
Microelisastriplate wells. This is followed by the 
treatment of each Microelisastripplate with a 
Horseradish peroxidase (HRP-conjugated) (Vit D3, 
DBP, and VDR) antibody. Each unnecessary part is 
removed and each well is filled with 
Tetramethylpiperidine (TMB) substrate solution. 
When the stop solution is added, only wells 
containing (Vit D3, DBP, and VDR) and HRP 
conjugated (Vit D3, DBP, and VDR) antibodies will 
turn blue before yellowing. Optical Density (OD) was 
determined using spectrophotometry. 
Data were analyzed by one-way Analysis of Variance 
(ANOVA) and Tukey's post hoc test using SPSS 16 
software and Microsoft Office Excel 2013. Data were 
presented as mean±standard deviation (SD).  
 
Findings 
The prevalence of osteoporosis was 17.3%, 
osteopenia 41.8%, and healthy 40.9%. The mean of 
the studied variables in different groups is shown in 
Table 1.  

There was no significant difference between the 
healthy, osteopenia, and osteoporosis groups in 
terms of mean age (p>0.05).  
Significant differences were observed between 
different groups in terms of BMI so BMI in the 
healthy group was significantly higher than the 
osteopenia (p=0.002) and osteoporosis (p=0.007) 
groups, but no significant difference was observed 
between osteopenia and osteoporosis groups 
(p=0.80). 
There was no significant difference in vitamin D and 
VDR levels between the study groups (p>0.05). 
DBP levels showed a significant difference between 
groups; DBP level in the healthy group was 
significantly higher than osteoporosis group 
(p=0.005), as well as DBP level in osteopenia was 
significantly higher than in osteoporosis (p=0.001), 
but there was no significant difference between 
healthy and osteopenia groups (p=0.53). 
Spin BMD in each group of osteopenia and 
osteoporosis showed a significant decrease 
compared to the healthy group (p<0.001). Also, the 
osteopenia group showed a very significant increase 
compared to the osteoporosis group (p<0.001). 
In addition, the differences in T-scores between the 
healthy groups, osteopenia, and osteoporosis groups 
were very significant in comparison with each other 
(p<0.001). 
 
Table 1) The mean of the studied variables in different groups 
Variables Healthy  Osteopenia Osteoporosis 
Age (years) 59.72 5.62 59.81±6.26 61.56±4.30 
BMI (kg/m2) 34.40±7.59 29.45 ±5.75 28.95 ±5.49 
Vitamin D (ng/ml) 24.23±3.05 22.94±3.20 22.31±2.39 
DBP (µg/ml) 0.41±0.03 0.43±0.15 0.28±0.06 
VDR (ng/ml) 1.00±0.37 1.03±0.30 0.87±0.25 
Spin BMD (g/cm2) 1.08±0.10 0.89±0.10 0.76±0.10 
Spin T. score 0.32±0.73 -1.32±0.58 -2.88±0.52 
BMI: Body Mass Index, BMD: Bone Mineral Density, DBP: Vitamin D 
Binding Protein, VDR: Vitamin D Receptor 

 
Discussion 
This study aimed to compare the levels of vitamin D, 
BMD, DBP, VDR, and other variables related to bone-
building in women with osteoporosis and 
osteopenia and healthy women. 
There was no significant difference between the 
healthy, osteopenia, and osteoporosis groups in 
terms of mean age. Age is considered a risk factor for 
osteoporosis, elderly people are at higher risk for 
developing osteoporosis especially women [12]. 
Tanaka et al. found in their study that age is 
significantly higher in patients with osteoporosis 
and this disease is more prevalent in women [13]. 
Zanker et al. reported that the contentious reduction 
in the bone mass with age is because of alterations 
in cell allocation. Bone formation and bone 
resorption processes are performed simultaneously 
and are well coordinated under the age of thirteen to 
reach the beak bone mass, after which bone mass 
begins to decline by an average of 0.5% per year [14]. 
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The results show that subjects with high BMI have a 
lower risk of developing osteoporosis than those 
with low BMI, which is consistent with some 
previous studies [15]. This can be explained by the 
favorable effects of greater mechanical loading on 
bone and increased estradiol levels due to enhanced 
conversion of androgen precursors to estrogen in a 
larger volume of adipose tissue, which is thought to 
be due to higher BMD in overweight/obese patients. 
Xu et al. reported that a higher BMI may stimulate 
new bone formation and limit bone loss, this is 
considered an effective measure to capture the 
weight-bearing element of a bigger load on the 
skeleton. On the other hand, being overweight can 
alter BMD by affecting the release of hormones from 
adipose tissue, and estrogen is involved in bone 
formation [16]. 
There was no significant difference in vitamin D 
between the study groups. Interestingly, the results 
of the present study are consistent with Kuchuk et 
al. who studied vitamin D in patients with 
osteoporosis; their results showed a high prevalence 
of low serum 25(OH)D in women with 
postmenopausal osteoporosis [17]. Osteoporosis is a 
well-known fact among postmenopausal women, 
and several risk factors, including vitamin D 
deficiency, are associated with this high prevalence. 
Holick et al. reported that more than 60% of 
postmenopausal women have a level of 25(OH)D 
deficiency, including the population of sunny 
countries [18]. Cauley et al. conducted a 7.1-year case-
control study in which blood 25(OH)D levels were 
assessed in fractured patients and compared with 
controls. They discovered that serum 25(OH)D was 
lower in patients and also found that vitamin D 
deficiency was associated with a higher risk of 
fractures. This increased risk of fracture was not 
only independent of the frequency of falls, but also 
independent of physical function, frailty, renal 
function, and secondary steroid hormone levels, and 
was partially mediated by increased bone 
resorption. As a result, serum 25(OH)D levels of 20 
ng/ml are associated with an increased risk of hip 
fracture [19]. 
DBP level in the healthy group was significantly 
higher than osteoporosis group, as well as DBP level 
in osteopenia was significantly higher than 
osteoporosis, but there was no significant difference 
between the healthy and osteopenia groups. 
Additional actions attributed to DBP include 
potential direct actions on bone resorption [20]. Early 
data points to associations between differences in 
DBP levels and bone density [18]. Jorde et al. reported 
that the total 25(OH)D measured in serum is 
comprised of DBP and albumin-bound to 25(OH)D 
as well as the free form. The overall concentration of 
25(OH)D is affected by the serum concentration of 
DBP because the majority of 25(OH)D is bound to 
DBP. Vitamin D binding protein levels remain 
relatively constant throughout life, however, 

increase during pregnancy and estrogen 
supplementation. Low serum DBP levels can also be 
caused by a loss of protein in the urine (as seen in 
some diabetics) [21]. In a study conducted by 
Martínez-Aguilar et al. about using serum DBP as a 
new biomarker to diagnose osteoporosis and 
fracture risk in postmenopausal women, they 
showed that DBP levels in patients with 
osteoporosis were significantly lower than in normal 
individuals, which agrees with the results of the 
present study. They also concluded that DBP could 
be used as a diagnostic biomarker for osteoporosis 
[22]. 
There was no significant difference in VDR levels 
between the study groups. The presence of VDR in 
bone cells shows that it has direct effects on bone. 
These receptors are found in osteoblasts as well as 
immature osteoclast precursor cells. It has 
previously been thought that the effect of active 
metabolites of vitamin D on osteoclasts is indirect 
through osteoblasts [23]. Furthermore, Lim et al. 
mentioned that VDR is essential for bone turnover, 
BMD, and calcium homeostasis [24]. Ebeling et al. 
reported that VDR concentration in the intestine 
decreases with age, leading to intestinal resistance 
to 1,25 (OH) 2D, which leads to decreased calcium 
absorption and increased bone resorption and bone 
loss [23]. 
The results of this study showed that the differences 
between groups were very significant in terms of 
spin BMD and T-score. 
The National Health and Nutrition Examination, 
Survey III (NHANES III) found a link between BMD 
and 25(OH)D in 13,432 participants, including 
whites, Hispanics, and blacks [25]. Another 
worldwide investigation on the link between 
vitamin D level and BMD in postmenopausal women 
with osteoporosis found a significant positive 
relationship between BMD and 25(OH)D with a 
threshold of 50 nmol/l. Chapuy et al. reported that 
vitamin D has an essential and complementary 
function in musculoskeletal health, therefore 
appropriate levels of vitamin D are considered the 
first step in osteoporosis treatment, also vitamin D 
supplementation may help prevent falls and 
fractures [26, 27]. In their study on the influence of 
vitamin D on osteoporosis, Palmieri et al. reported 
that vitamin D plays a major role in the stimulation 
of bone matrix synthesis and bone maturation, but 
may also increase the activity of osteoclasts and 
affect bone cell differentiation [28]. However, as a 
result, vitamin D and its metabolites are implicated 
in the process of osteoporosis. As reported by 
Sunyecz et al., vitamin D deficiency reduces the 
absorption of calcium in the intestine and stimulates 
osteoclasts to break down bone tissue and release 
calcium and other minerals into the bloodstream 
which increases the risk of fractures and reduces 
BMD [29]. Ji & Yu et al. reported that the average 
decline in BMD during the menopausal transition 
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period is roughly 10%. About half of women lose 
bone faster, perhaps as much as 10%-20% in the 5-6 
years leading up to menopause. Fast bone losers 
account for about 25% of postmenopausal women 
and can be identified by measuring bone loss and 
resorption indicators [30]. 
The prevalence of osteoporosis was 17.3%, 
osteopenia 41.8%, and healthy 40.9%. These results 
are supported by another study in turkey by Demir 
et al., which showed that the prevalence of 
osteoporosis in postmenopausal women is 16% [31]. 
A study reported that the prevalence of osteoporosis 
was 37% and osteopenia was 44% [32]. In Saudi 
Arabia, the study by Sadat et al. showed that the 
prevalence was 44% [32]. The most common 
osteoporotic fractures due to the high concentration 
of trabecular bone structure affect the thoracic and 
lumbar vertebrae, pelvis, and wrist. These fractures 
are significantly more common in women than men. 
This disease is one of the primary causes of 
morbidity and complications among the elderly. 
Early detection and prevention of osteoporosis 
should be given the highest priority when 
considering the high costs of osteoporosis treatment 
and its consequences [33]. 
 
Conclusion  
Comparison of levels of vitamin D, vitamin D 
Receptor (VDR), and vitamin D-Binding Protein 
(DBP) among women with osteoporosis and 
osteopenia, despite differences between the two 
groups in Bone Mineral Density (BMD), does not 
show a significant difference. 
 
Acknowledgments: The authors would like to thank 
Mustansiriyah University, Baghdad –Iraq, for its support in 
the present work. 
Ethical Permission: - 
Conflict of Interests: The authors declared no conflict of 
interest. 
Authors’ Contribution: Abdullah AH (First author), Main 
researcher (40%); Eltayef EM (Second author), Main 
researcher (30%); Khamis WM (Third author), Assistant 
researcher (30%)  
Funding: This study was conducted with personal 
funding. 

 
References 
1- Hou Y-C, Wu C-C, Liao M-T, Shyu J-F, Hung C-F, Yen T-H, 
et al. Role of nutritional vitamin D in osteoporosis 
treatment. Clin Chim Acta. 2018;484:179-91. 
2- Blackie R. Diagnosis, assessment and management of 
osteoporosis. Prescriber. 2020;31(1):14-9. 
3- Ferdous HS, Afsana F, Qureshi NK, Rouf RSB. 
Osteoporosis: A review. Birdem Med J. 2015;5(1):30-6. 
4- Laird E, Ward M, McSorley E, Strain JJ, Wallace J. 
Vitamin D and bone health; Potential mechanisms. 
Nutrients. 2010;2(7):693-724. 
5- Sun J. Dietary vitamin D, vitamin D receptor, and 
microbiome. Curr Opin Clin Nutr Metab Care. 
2018;21(6):471-4. 

6- Giustina A, Adler RA, Binkley N, Bouillon R, Ebeling PR, 
Lazaretti-Castro M, et al. Controversies in vitamin D: 
summary statement from an international conference. J 
Clin Endocrinol Metab. 2019;104(2):234-40. 
7- Hanel A, Carlberg C. Vitamin D and evolution: 
Pharmacologic implications. Biochem Pharmacol. 
2020;173:113595. 
8- Bikle DD. Vitamin D: Newer concepts of its metabolism 
and function at the basic and clinical level. J Endocrine Soc. 
2020;4(2):bvz038. 
9- Fischer V, Haffner-Luntzer M, Amling M, Ignatius A. 
Calcium and vitamin D in bone fracture healing and post-
traumatic bone turnover. Eur Cell Mater. 2018;35:365-85. 
10- Christakos S, Dhawan P, Verstuyf A, Verlinden L, 
Carmeliet G. Vitamin D: metabolism, molecular mechanism 
of action, and pleiotropic effects. Physiol Rev. 
2016;96(1):365-408.  
11- Alejandro P, Constantinescu F. A review of 
osteoporosis in the older adult: an update. Rheum Dis Clin 
North Am. 2018;44(3):437-51. 
12- Cannarella R, Barbagallo F, Condorelli RA, Aversa A, La 
Vignera S, Calogero AE. Osteoporosis from an endocrine 
perspective: the role of hormonal changes in the elderly. J 
Clin Med. 2019;8(10):1564. 
13- Tanaka S, Ando K, Kobayashi K, Hida T, Ito K, 
Tsushima M, et al. A low phase angle measured with 
bioelectrical impedance analysis is associated with 
osteoporosis and is a risk factor for osteoporosis in 
community-dwelling people: the Yakumo study. Arch 
Osteoporos. 2018;13(1):39. 
14- Zanker J, Duque G. Osteoporosis in older persons: old 
and new players. J Am Geriatr Soc. 2019;67(4):831-40. 
15- Hariri AF, Almatrafi MN, Zamka AB, Babaker AS, 
Fallatah TM, Althouwaibi OH, et al. Relationship between 
body mass index and T-scores of bone mineral density in 
the hip and spine regions among older adults with 
diabetes: A retrospective review. J Obes. 
2019;2019:9827403. 
16- Xu H, Wang Z, Li X, Fan M, Bao C, Yang R, et al. 
Osteoporosis and osteopenia among patients with type 2 
diabetes aged≥ 50: role of sex and clinical characteristics. J 
Clin Densitom. 2020;23(1):29-36. 
17- Kuchuk NO, Van Schoor NM, Pluijm SM, Chines A, Lips 
P. Vitamin D status, parathyroid function, bone turnover, 
and BMD in postmenopausal women with osteoporosis: 
global perspective. J Bone Miner Res. 2009;24(4):693-701. 
18- Holick MF, Siris ES, Binkley N, Beard MK, Khan A, 
Katzer JT, et al. Prevalence of vitamin D inadequacy among 
postmenopausal North American women receiving 
osteoporosis therapy. J Clin Endocrinol Metab. 
2005;90(6):3215-24. 
19- Cauley JA, LaCroix AZ, Wu L, Horwitz M, Danielson ME, 
Bauer DC, et al. Serum 25-hydroxyvitamin D 
concentrations and risk for hip fractures. Ann Intern Med. 
2008;149(4):242-50. 
20- Bhan I. Vitamin d binding protein and bone health. Int 
J Endocrinol. 2014;2014:561214. 
21- Jorde R. The role of vitamin D binding protein, total 
and free 25-hydroxyvitamin D in diabetes. Front 
Endocrinol. 2019;10:79. 
22- Martínez-Aguilar MM, Aparicio-Bautista DI, Ramírez-
Salazar EG, Reyes-Grajeda JP, la Cruz-Montoya D, Aldo H, 
et al. Serum proteomic analysis reveals Vitamin D-Binding 
Protein (VDBP) as a potential biomarker for low bone 
mineral density in Mexican postmenopausal women. 
Nutrients. 2019;11(12):2853. 



Comparison of Levels of Vitamin D, Vitamin D Receptor …                                                                                                                    216 

Iranian Journal of War and Public Health                                                                                                                           Volume 14, Issue 2, Spring 2022 

23- Ebeling PR, Eisman JA. Vitamin D and osteoporosis. In: 
Feldman D, editor. Vitamin D. 4th Edition: Elsevier; 2018.  
24- Lim SK, Park YS, Park JM, Song YD, Lee EJ, Kim KR, et 
al. Lack of association between vitamin D receptor 
genotypes and osteoporosis in Koreans. J Clin Endocrinol 
Metab. 1995;80(12):3677-81. 
25- Bischoff-Ferrari HA, Dietrich T, Orav EJ, Dawson-
Hughes B. Positive association between 25-hydroxy 
vitamin D levels and bone mineral density: a population-
based study of younger and older adults. Ame J Med. 
2004;116(9):634-9. 
26- Lips P, Goldsmith D, De Jongh R. Vitamin D and 
osteoporosis in chronic kidney disease. J Nephrol. 
2017;30(5):671-5. 
27- Chapuy MC, Arlot ME, Duboeuf F, Brun J, Crouzet B, 
Arnaud S, et al. Vitamin D3 and calcium to prevent hip 
fractures in elderly women. N Engl J Med. 
1992;327(23):1637-42. 

28- Palmieri GM, Pitcock JA, Brown P, Karas JG, Roen LJ. 
Effect of calcitonin and vitamin D in osteoporosis. Calcif 
Tissue Int. 1989;45(3):137-41. 
29- Sunyecz JA. The use of calcium and vitamin D in the 
management of osteoporosis. Ther Clin Risk Manag. 
2008;4(4):827-36. 
30- Ji M-X, Yu Q. Primary osteoporosis in postmenopausal 
women. Chronic Dis Transl Med. 2015;1(1):9. 
31- Demir B, Haberal A, Geyik P, Baskan B, Ozturkoglu E, 
et al. Identification of the risk factors for osteoporosis 
among postmenopausal women. Maturitas. 2008;60(3-
4):253-6. 
32- Sadat-Ali M, Al-Habdan IM, Al-Mulhim FA, El-Hassan 
AY. Bone mineral density among postmenopausal Saudi 
women. Saudi medical journal. 2004;25(1):1623-5. 
33- Pouresmaeili F, Kamalidehghan B, Kamarehei M, Goh 
YM. A comprehensive overview on osteoporosis and its 
risk factors. Ther Clin Risk Manag. 2018;14:2029-49. 
 
 
 


	2209
	2209-IJWPH-Ds-Abdullah(1166)-txt



