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Abstract

Introduction: Osteoporosis is a growing public health problem of the elderly; it's qualified by low bone mineral
density (BMD), with its associated increased risk of fractures. Despite the intensive researches, there are still large
areas to explore with regard to its etiology.

Method and subject: We enrolled 100 female patients (40-80 years) in this study who attended the rheumatology
Unit at Azadi teaching hospital/ Kirkuk city from February 2015 to July 2016 50 patents had osteoporosis confirmed
by DEXA scan and the remaining ones who are age matched were controls. We measured Vitamin D, Calcium and
Phosphorus and Alkaline phosphatase in the sera of the entire participant. A special questionnaire form was arranged
and full information was collected from each subject include: name, age, sex, patients’ weight and height were measured.

Results: One hundred women were enrolled in this study with mean age of (61.0 + 10.2) years were studied; 50%
of them were controls and 50% of them had osteoporosis.

Age of osteoporosis group were significantly higher than control groups (56 + 9.0) years also BMI significantly higher
(p<0.001) in osteoporosis (29.1 £ 5.9) compared to the control group (28.9 £ 3.4).

Both control and osteoporosis cases had calcium and phosphorus within normal range, however the difference
between the levels was significantly higher in osteoporotic (8.89 + 0.564) mg/dl than control groups (8.776 + 0.496)
mg/dl. Serum alkaline phosphatase was significantly higher in osteoporosis (96.89 + 8.00) in comparison to the control
group (81.0 + 12.4) yet their values are still within normal range.

Interestingly the vitamin D deficiency was prevalent in the study population; it was significantly much lower in the
osteoporosis group compared to the control group. According to chi-square test the age significantly associated with
BMD, vitamin D, and phosphor in osteoporosis groups while in the control group the age was strongly associated with
BMD only. The study showed correlation between Vitamin D and Bone mineral density.

Conclusion: We conclude that there was no significant association between serum Calcium, Phosphors, and
alkaline phosphates with bone mineral density while show positive association between age and vitamin 25 (OH) D
levels.

usually develops because of insufficient sources of endogenous and
exogenous vitamin D (inadequate intake or excessive consumption)
and may eventually result in bone mass reduction, especially in
elderly woman [8].

Keywords: Osteoporosis; Vitamin 25 (OH) D; Women; Alkaline
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Introduction

It is the most common metabolic bone disease. It is characterized Aglng is associated with decreased; sun exposure, oral intake and

by low Bone Mineral Density (BMD), loss of bone mass and micro
architectural disruption of bone tissue that result in increased risk of
fragility fractures, which are the main complications of the disease [1,2].

Osteoporotic fractures, especially of the vertebra, are common in the
elderly and result in grief morbidity and mortality following minimal
trauma [3].

Osteoporosis has become a major public health issue and it is rapidly
increasing globally, especially in elderly Asians as the people are living
longer [4,5].

The most common cause of osteoporosis is lack of physical stress on
the bones because of reduced activity, others include malnutrition to the
extent that sufficient protein matrix cannot be formed, lack of vitamin C
which is necessary for secretion of intracellular substance by all cells. All
the above impair formation of osteoid by the osteoblasts [6].

The three major osteoporotic fractures are those of the hip, vertebra
and forearm, but fracture of the humorous, pelvis and rib are also
common [7].

Vitamin D is a common medical condition worldwide. It is

skin activation of vitamin D, and vitamin absorption. All of these factors
may contribute to vitamin D insufficiency, which is required for calcium
absorption and bone mineralization. The low serum vitamin D is
associated with increased PTH secretion which in turn leads to bone
resorption and increased renal calcium excretion [9]. Vitamin D is
essential for calcium metabolism as well as for fracture prevention and a
recent review suggested that the optimal serum 25 (OH) D lies in the
region of 50-80 nmoL*
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A strong association between vitamin D deficiency and fracture
development has been suggested and thought to underlie the significant
increase in mortality and morbidity rates of fracture patient [10,11].

Vitamin D status is typically determined by measuring serum
25-hydroxy vitamin D (25 (OH) D) level [12]. 25(0H) D is the best
indicator of clinical status and is the key circulation vitamin D
metabolite [13]. Pipe et al; found that in elderly patients who had recently
experienced hip fracture, vitamin D insufficiency was a commonly
detected phenomenon and not a coincidental finding [12].

Calcium is one of the major mineral components of the skeletal
system and is also an essential nutrient for nerve conduction, muscle
contraction, hormone and enzyme, secretion, and blood clotting.
Adequate calcium intake is essential for normal growth and development
of the skeleton and teeth and for adequate bone mineralization [14].

Calcium found primarily in bone (99%), blood and ECE The
overall goal of calcium haemostasis is to maintain biologically active
ionized form with a narrow acceptable range (1.1-1.4 mmol/l) in order
for critical function such as signal transduction to be performed [15].
Phosphate is considered to be a major dietary source of acid phosphate is
supplied in generous amount in the diet through meat, grains products,
and recently, it is added to food as additive [16]. While phosphate is
the fundamental mineral component of hydroxyapatite, the principal
structural element of bone the acid-ash hypothesis posits that dietary
phosphate, a marker of metabolic production of acid is detrimental to
bone [17-19]. So, additional variables may influence the relationship
between dietary phosphate intake and bone health. Calcium intakes
are, that is whether calcium intakes are limited or insufficient, might
influence the relationship between phosphate, the diet acid load, and
bone health [20,21]. Alkaline phosphates has been clinically available
for several years as a marker for hone metabolism serum alkaline
phosphatase consists of several dimeric isoforms that originate from
various tissues such as liver, bone, intestine, spleen, kidney, and placenta.
In adult with normal liver function. Approximately 50% of the total
Alkaline Phosphatase (AlP) activity arises from liver and 50% from the
bone [22].

Aim of the Study

The aim of present study is to evaluate Vitamin D and to show it is
effect on bone loss and measure Ca ion and it is role in bone loss. Finally
we will measure phosphate and alkaline phosphatase and their effect on
the bone loss.

Materials and Methods

This cross-sectional study was carried out on 100 subjects (42-80
years) at the Rheumatology Unit at Azadi Teaching Hospital, Kirkuk
city from February 2015 to July 2016. We included, women attending
outpatient clinic at Azadi Teaching hospital for screening for osteoporosis
by DEXA scan following clinical examination by specialist doctors. A
special questionnaire form was constructed and full information was
collected from each subject including: name, age, sex, patients” weight
and height. A special attention was paid if there was a previous history
of hip or vertebral facture, hip replacement, smoking, Glucocorticoids
intake, rheumatoid arthritis, alcohol drinking, drinking milk, coffee,
tea, if they do exercise or not and excluded women from the study if
they had any disease like rheumatoid arthritis or chronic obstructive
pulmonary disease or received any anti-osteoporosis treatment or they
had disease affected on ALP. 5 mm of venous blood were collected in
plane tubes and centrifuged at 3000 rpm for 5 min and the serum were
kept in deep freezer (-20°C) until analysis.

Total Calcium and Phosphorus were measured in serum samples
using spectrophotometer based method usingkits provided by biomeurx
(France) according to the supplier instructions. AIP was measured
using Reflotron plus machine (Roche) with its costume Kit. Vitamin D
nutritional status is best determined by the measurement of 25 (OH)
D rather than 1,25 (OH) D because 25 (OH) D is main circulating
form of vitamin D and day variation is less due to its long half-life and
it is measurement easier than the other ones [23]. Vitamin D estimate
was carried out in private laboratory using minividas machine from
(France) using it’s provided kit specific for 25 hydroxy cholicalciferol
levels were classified as sufficient (> 30 ng/ml), insufficient (11-29 ng/
ml) and deficient (< 10 ng/ml) [24] . It's measurement of bone mineral
density was performed by Duel Energy X-ray Absorptionmetry (DEXA-
Scan) the results were reported according to the WHO classification of
BMD T-score. BMD was measured at femoral neck on the right and left
side and the lumbar spines (1 L-4 L). It classifies the patient as normal
between 1.0 and -1.0, osteopenia -1.0 to -2.5, osteoporosis -2.5 or lowers
this value [25].

Statistical Analysis

Statistical software SPSS version 25 (Chicago, IL) was used for data
input and analysis. Two sided student t-test was used to compare the
mean value of the biochemical tests in different groups. The Pearson
correlation coefficient analysis was used to show the correlation with
age, biochemical parameters and BMD. For all statistical analysis p-value
less than 0.05 were considered statistically significant.

Results

One hundred women were enrolled in this study with mean age of
61.0 + 10.2 years; of them 50 were controls and the rest of the study
population were confirmed to have osteoporosis.

Table 1 show Mean and Standard Deviation (SD) of Age, BMI,
serum alkaline phosphatase, calcium and phosphorus, Vitamin D2
(OH) and DEXA ray in osteoporosis patients and controls group. BMI
of osteoporosis group (28.9 + 3.4) was significantly (p<0.001) lower
than control groups (29.1 + 5.9). The calcium levels were significantly
higher in control (8.89 + 0.564 mg/dl) than osteoporotic group (8.776 +
0.496 mg/dl) and phosphorus levels in control groups were (3.34 + 0.53)
significantly lower than osteoporotic group (3.78 + 0.4).Both control and
osteoporosis women had serum calcium and phosphorus level within
normal range. Serum Alkaline phosphatase was significantly higher in
osteoporosis (96.89 + 8.00) than control groups (81.0 + 12.4) yet it is still
within normal range. Interestingly vitamin D deficiency was common
in both control and osteoporosis, it was significantly much lower in the
later group compared to the control group.

Osteoporosis Controls
Parameters N=50 N=50 P-Value
Mean *+ SD Mean *+ SD
Age/ year 61.0+10.2 56 +9.0 0.000
BMI kg/m? 29.1+5.9 28.9+34 0.000
Alkaline phosphatase mg/dl 96.89 + 8.00 81.0+12.4 0.000
Calcium mg/dl 8.89 + 0.564 8.776 + 0.496 0.26
Phosphor mg/dl 3.78+0.4 3.34+0.53 0.000
Vitamin 25 (OH) D ng/ml 13.25+5.12 19.99 + 8.88 0.000
DEXA g/cm? -3.27+0.76 -0.97 + 1.01 0.000

T-test P=<0.05 Vitamin 25 (OH) D=25 (hydroxycholecalciferol) N=number

Table 1: Mean and standard deviation of age, body mass index (BMI), serum
alkaline phosphatase, calcium, phosphorus, vitamin D2 (OH), and DEXA ray in
osteoporosis patients and controls group.
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According to BMD classification, the number of women who had
osteoporosis was 50 with a T score of 3.278 + 0.757, twenty three of
women were osteopenia (T score 1.9 + 0.407) and twenty seven of them
was normal BMD with Mean + SD (0.321 + 0.492).

Table 2 shows the level of serum vitamin 25 (OH) D in study group
women who appear that there were (34) of them below < 10 ng/ml had
deficient the Mean + SD (8.712 + 0.756) while the number of women
were ranging between 11-29 ng/ml was (59) Mean + SD (4.455 + 5.269)
had insufficient and the last ones had sufficient their number was (7)
and Mean + SD was (33.114 + 6.201).

According to chi-square test (Tables 3 and 4) shows the age
significantly difference with BMD, vitamin D, and phosphorus in
osteoporosis groups while in control groups the age significantly with
BMD, respectively.

According to Pearson correlation there was inverse relation between
bone mineral density and alkaline phosphates and serum phosphorous;
but there was positive relation with vitamin 25 (OH) D P<0.05, while
there was negative relation with calcium ion P>0.05 (Table 5).

Serum vitamin 25 (OH)D ng/ml

230 ng/ml 11-29 ng/ml <10 ng/ml
Sufficient Insufficient deficient
Mean * SD Mean = SD Mean * SD

N=7 N=59 N=34
33.114 £ 6.201 4.455 + 5.269 8.712 £ 0.756

N=Number, 25 hydroxycolicalcifirol vitamin D3
Table 2: Classification of serum vitamin 25 (OH) D levels in study groups (N=100).

Age x%computed x?tabulated

Parameters N=50 N=50 DF P-Value
BMD 24.96 21.03 12 S
Vitamin D 25.00 24.99 15 s
P 37.91 21.03 12 S
Ca 22.48 26.29 16 NS
AIP 11.22 21.03 12 NS

¥?=Chi test, DF=Degree freedom, P-value=P<0.05
S: Significant; NS: Non-Significant; N: Number
Table 3: Shows the relation between age and parameters in osteoporosis patients.

Age | x?computed x2tabulated

Parameters N=50 N=50 DF P-Value
BMD 38.31 26.29 16 s
Vitamin D 32.15 36.42 24 NS
P 12.82 21.03 12 NS
Ca 15.497 21.03 12 NS
AIP 28.45 31.41 20 NS

x?=Chi test, P-value=P<0.05
DF: Degree Freedom; S: Significant; NS: Non significant; N: Number

Table 4: Shows the relation between age and parameters in control groups.

Biochemical marker Pearsor?glol?relation P-value
Alkaline phosphates (mg/dl) -0.724 0.000
Calcium (mg/dl) -0.186 0.065
Phosphorus (mg/dl) -0.270 0.007
Vitamin 25(OH)D (ng/ml) 0.639 0.000
Age years -0.560 0.000

Significant=P<0.05

Table 5: Pearson correlation between BMD and biochemical markers for the study
group (100 women).

Discussion

It is fact the world population is getting older, this issue brought
osteoporosis to the attention of the scientist as it is known to be the
disease of elderly [1,2]. Many studies tried to identify the etiology of
osteoporosis or at least recognize its risk factor [1,2].

We showed in this study the negative effect of increasing age on the
BMD, this agree with study done by Faiq [26] who conducted a study in
Baghdad and found that older age women had significant lower BMD.
Another study done by Sasmita et al. [27] showed that prevalence of
osteoporosis increase with age.

The data of this study showed no significant difference in the level
of serum Calcium between osteoporosis group (8.89 + 0.569 mg/dl)
and control group (8.77 + 0.496 mg/dl) similarly, there was no relation
between BMD and calcium ion. Our work agrees with Rana [28]
who found no significance difference in calcium level in osteoporotic
women (2.19 £ 0.11 mmol/l) and in control group (2.24 + 0.14 mmol/1)
the normal range in mmol/l (2.1-2.6).

In the current study serum phosphorus showed significantly
difference between osteoporosis groups (3.78 + 0.4 mg/dl) and
control groups (3.34 + 0.53 mg/dl) but their value still within normal
range for this is agree with Selvapandian et al. [1] and also showed
no significant difference in the level of serum phosphorus for study
women groups (6.39 + 1.14 mg/dl) also study done by Rana [28] found
that osteoporotic group (1.13 £ 0.19 mmol/l) and control (1.15 £ 0.17
mmol/l) the normal range in mmol/l (0.8-1.6), this may be serum Ca
and P was regulated and homeostasis is maintained in serum regardless
of their store in bone relation of phosphorus with BMD [29].

Serum alkaline phosphatase significantly difference between
osteoporotic groups (96.89+8.00 mg/dl) compared to control group
(81.0 £ 12.4 mg/dl) but their value within normal range that mean
there was no significant relation between osteoporosis and alkaline
phosphatase also agree with study done by Rana [28] (63.43 +
12.91U/1), (64.28 + 13.5 U/l) and Selvapandian et al. [1] India for all
women (128.7 + 29.77 U/]) while disagree with Ramesh et al. [30] who
showed raised level in alkaline phosphatase. This may be due to AIP
can be drain from osteoblast which is rich with AIP also it found in
plasma membrane of the cell in the liver, intestine, and placenta, all of
which is may contribute to the total amount of alkaline phosphatase.
While evaluating the vitamin D status of the study 59% of women
had vitamin D insufficient which agree with Wei et al. [31] 64.7% of
women had vitamin D insufficient; in our study 34% of the women had
deficiency this agree with study done by Francisco et al. [32] 24% of
their study groups below 25; Ramesh et al. [30]. Found that 25 (OH)
D levels revealed 62% of their patient had vitamin D deficiency and
four subject had strongly vitamin D deficiency, in study done in Saudi
by Alkhenizan et al. [33] that found 36.4% had insufficiency moderate
to 8.6% severe vitamin D deficiency and, in study done by Pedro et
al. [34]; that found no significant difference between vitamin 25 (OH)
D, age group and BMD. The decrease of serum vitamin D levels may
be due to less outdoor activities of the women also with decrease
exposure to sun light and due to our habits in wearing long dress this
will prevent the vitamin D in the skin [35] to induce and convert to the
active form which is the major storage form of vitamin D consecutively
it is important for calcium and phosphorus absorption, when it is level
decrease lead to increase parathyroid hormone which lead to decrease
calcium absorption then effect on bone health.
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Conclusion

We concluded from this study the BMD significantly related

with age and BMI which the elderly women with low BMI were had
more risk factor to osteoporosis and fracture than those younger and
normal BMI; in addition serum calcium, phosphorus and alkaline
phosphates were not significantly be affected by BMD, in this study
osteoporosis correlated with vitamin 25 (OH) D which is the major
factor and the active form of vitamin D. Vitamin D deficiency is
common in our population (93%) of osteoporotic and control group
have low vitamin D.

References

1.

Selvapandian K, Arshiya B, Priya A, Latha J, Santhi N, et al. (2016) Study of
bone mineral density and serum vitamin D levels in health postmenopausal
women. J Evid Based Med Healthc 3: 3515-3519.

Kanis JA, Delmas P, Burckhardt P, Cooper C, Torgerson D (1997) Guidelines
for diagnosis and management of osteoporosis. The European foundation for
osteoporosis and bone disease. Osteoporosis Int 7: 390-406.

Marwaha RK, Tandon N, Gupta Y, Bhadra K, Narang A, et al. (2012) The
prevalence of and risk factors for radiographic vertebral fractures in older
Indian women and men: Delhi vertebral osteoporosis study (De vos). Arch
osteoporosis 7: 201-207.

Shin CS, Choi HJ, Kim MJ, Kim JT, Yu SH, et al. (2010) Prevalence and risk
factors of osteoporosis in Korea: A community-based cohort study with lumbar
spine and bone mineral density. Bone 47: 378-387.

Yi H, Ha YC, Lee YK, Lim YT (2013) National health care budget impact analysis
of the treatment for osteoporosis and fracture in Korea. J Bone Metab 20: 17-23.

Guyton and Hall (2011) Text book of Medical physiology. 10" edn.

Tuck SP, Francis RM (2002) Best practice: Osteoporosis. Postgrad Med J 78:
526-532.

Villared DT, Civite lli R, Chines A, Avioli LV (1991) Subclinical vitamin D
deficiency in postmenopausal women with low vertebral bone mass. J Clin
Endocrinol Metab 72: 628-634.

Eastell R, Riggs BL (1995) Vitamin D and osteoporosis. In: Feldman D, Glorieux
FH, Pike JW, eds. Vitamin D. San Diego. Academic Press 1997: 695-711.

10. Todd CJ, Freeman CJ, Camilleri-Ferrante C, Rushton N (1995) Difference in

mortality after fracture of hip: The east Anglian audit. BMJ 310: 904-908.

11. Folman Y, Gepstein R, Assraf A, Liberty S (1994) Functional recovery after

operative treatment of femoral neck fractures in an institutionalized elderly
population. Arch Phys Med Rahabil 75: 454-456.

12. Piper CF, Codon-Emeric C, Caminis J, Betchyk K, Zhang J, et al. (2007)

Distribution correlates of serum 25-hydroxy vitamin D level in a sample of
patients with hip fracture. Am J Geriatr Pharm 5: 335-340.

3.(2007) 25 (OH) D is the best indicator of clinical status and is the key circulation

vitamin D metabolite (Scientific advisory committee on nutrition). 2007 update
on vitamin D position statement by the scientific advisory committee.

14.Regan LB, Kevin WD, Joseph AG, Jaime JC, Johanna TD, et al. (2010)

Estimation of total usual calcium and vitamin D intakes in the United States. J
Nutr 140: 817-822.

15. Kennedy P, Jain A, Srinivasan R, Chaudhry S (2007) Calcium hemostasis and

osteoporosis. N Engl J Med 357: 266-281.

20.

21.

22.

2

w

24

25.

26.

27.

28.

29.

30.

31.

32.

3

w

34.

35.

. Oenning LI, Vogel J, Calvo MS (1988) Accuracy of method estimating calcium

and phosphorus intake in daily diets. Am J Diet Assoc 88: 1076-1080.

.Remer T, Manz F (1994) Estimation of the renal net acid excretion by adults

consuming diets containing variable amounts of protein. Am J Clin Nutr 59:
1356-1361.

. New SA (2002) Nutrition society medial lecture. The role of the skeleton in acid-

base homeostasis. Proc Nutr Soc 61: 151-164.

. Sebastian A, Frassetto LA, Sellmeyer DE, Merriam RL, Morris RC (2002)

Estimation of the renal net acid load of the diet of ancestral. Am J Clin Nutr
76: 1308-1316.

Patton MB, Wilson ED, Leichsenring JM, Morris LM, Dienhart CM (1953) The
relation of calcium to phosphate ratio to the utilization of these minerals by 18
young college women. J Nutr 50: 373- 382.

Tanis RF, Androw WL, Suzanne ET, David AH, Michael E (2009) Phosphate
decreases urine calcium and increases calcium balance: A meta-analysis of the
osteoporosis acid-ash diet hypothesis. J Nutr 8: 41.

Sonia A, Talwan MD, George T, Griffing MD (2014) Bone marker in osteoporosis.

. Hollis BW (2007) Assessment of circulating 25 (OH) D and 1, 25(OH) 2D:

Emergence as clinically important diagnostic tools. Nutr Rev 65: 87-90.

. Hollis BW (2005) Circulating 25-hydroxyvitamin D levels indicative of vitamin

D sufficiency: Implications for establishing a new effective dietary intake
recommendation for vitamin D. J Nutr 135: 317-322.

Ben SW, Broers P, Devogelaer JP, Depresseux G, Kaufman JM, et al.
(2002) Interest of a prescreening questionnaire to reduce the cost of bone
densitometry. Osteoporosis Int 13: 434-442.

Faiq | (2013) Prevalence and associated factors of osteoporosis in post-
menopausal Iragi women: A cross-sectional two centers study. Int J Modern
Biol Med 3: 41-49.

Sasmita M, Manju M, Toora BD, Mohan S, Venkatesh BP (2015) Comparison of
bone mineral density and serum minerals in pre and post-menopausal women.
Int J Clin trails 2: 85-90.

Rana AH (2013) Evaluation of serum osteocalcin level in Iragi postmenopausal
women with primary osteoporosis. J Fac Med Baghdad 55: 2.

Jayaram N, Bijoor AR, Rajagopalan N, Venkatesh T (2002) The value of serum
and urinary n-telopeptide in the diagnosis of osteoporosis. Indian J Orthop 36.

Ramesh N, Mujtaba T, Iragi AA, Agarwal K, Agarwal A, et al. (2013) Vitamin
D deficiency among postmenopausal women with osteoporosis. J Clin and
Diagnostic Research 7: 336-338.

Wei MD, Qiu SW, Xin T, Yu S, Xian HC, et al. (2015) Relation of serum
25 hydroxyvitamin D levels to bone mineral density in southern Chinese
postmenopausal women: A preliminary study. Indian J Med Res 142: 430-437.

Francisco B, Luiz G, Eduardo F, Daniela CL, Ana CT (2010) Vitamin D
deficiency and its relationship with bone mineral density among menopausal
women living in the tropics. Arq Bras Endocrinol Metab 54: 2.

. Alkhenizan A, Mahmoud A, Hussain A, Gaber A, Alsoghayer S, et al. (2017)

The relationship between 25(0OH) D levels and bone mineral density in a Saudi
population in a community based setting. PLoS One 12: e0169122.

Pedro JL, Saulo SB, Flavius RL, Bruno BE, Joes SF, et al. (2013) Vitamin D
and it is relation to bone mineral density in post menopause women. Rev Bras
Ortop 48: 228-235.

Nair R, Maseeh A (2012) Vitamin D: The sunshine vitamin. J Pharmacol
Pharmacother 3: 118-126.

J Osteopor Phys Act, an open access journal
ISSN: 2329-9509

Volume 6 - Issue 2 +» 1000215


http://dx.doi.org/10.1007/BF01623782
http://dx.doi.org/10.1007/BF01623782
http://dx.doi.org/10.1007/BF01623782
https://doi.org/10.1007/s11657-012-0098-8
https://doi.org/10.1007/s11657-012-0098-8
https://doi.org/10.1007/s11657-012-0098-8
https://doi.org/10.1007/s11657-012-0098-8
https://doi.org/10.1016/j.bone.2010.03.017
https://doi.org/10.1016/j.bone.2010.03.017
https://doi.org/10.1016/j.bone.2010.03.017
https://doi.org/10.11005/jbm.2013.20.1.17
https://doi.org/10.11005/jbm.2013.20.1.17
http://jpkc.hactcm.edu.cn/2012yxslx/file/Textbook of Medical Physiology.pdf
http://dx.doi.org/10.1136/pmj.78.923.526
http://dx.doi.org/10.1136/pmj.78.923.526
https://doi.org/10.1210/jcem-72-3-628
https://doi.org/10.1210/jcem-72-3-628
https://doi.org/10.1210/jcem-72-3-628
http://dx.doi.org/10.1016/B978-012252687-9/50070-X
http://dx.doi.org/10.1016/B978-012252687-9/50070-X
https://doi.org/10.1136/bmj.310.6984.904
https://doi.org/10.1136/bmj.310.6984.904
http://www.archives-pmr.org/article/0003-9993(94)90171-6/pdf
http://www.archives-pmr.org/article/0003-9993(94)90171-6/pdf
http://www.archives-pmr.org/article/0003-9993(94)90171-6/pdf
https://doi.org/10.1016/j.amjopharm.2007.12.004
https://doi.org/10.1016/j.amjopharm.2007.12.004
https://doi.org/10.1016/j.amjopharm.2007.12.004
https://doi.org/10.3945/jn.109.118539
https://doi.org/10.3945/jn.109.118539
https://doi.org/10.3945/jn.109.118539
http://www.pathophys.org/osteoporosis/
http://www.pathophys.org/osteoporosis/
https://doi.org/10.1093/ajcn/59.6.1356
https://doi.org/10.1093/ajcn/59.6.1356
https://doi.org/10.1093/ajcn/59.6.1356
https://doi.org/10.1079/PNS2002159
https://doi.org/10.1079/PNS2002159
https://doi.org/10.1093/ajcn/76.6.1308
https://doi.org/10.1093/ajcn/76.6.1308
https://doi.org/10.1093/ajcn/76.6.1308
https://doi.org/10.1093/jn/50.3.373
https://doi.org/10.1093/jn/50.3.373
https://doi.org/10.1093/jn/50.3.373
https://doi.org/10.1186/1475-2891-8-41
https://doi.org/10.1186/1475-2891-8-41
https://doi.org/10.1186/1475-2891-8-41
https://doi.org/10.1111/j.1753-4887.2007.tb00348.x
https://doi.org/10.1111/j.1753-4887.2007.tb00348.x
https://doi.org/10.1093/jn/135.2.317
https://doi.org/10.1093/jn/135.2.317
https://doi.org/10.1093/jn/135.2.317
https://doi.org/10.1007/s001980200051
https://doi.org/10.1007/s001980200051
https://doi.org/10.1007/s001980200051
https://www.researchgate.net/publication/264119347_Prevalence_and_Associated_Factors_of_Osteoporosis_in_Post-_Menopausal_Iraqi_Women_A_Cross-sectional_Two_Centers_Study
https://www.researchgate.net/publication/264119347_Prevalence_and_Associated_Factors_of_Osteoporosis_in_Post-_Menopausal_Iraqi_Women_A_Cross-sectional_Two_Centers_Study
https://www.researchgate.net/publication/264119347_Prevalence_and_Associated_Factors_of_Osteoporosis_in_Post-_Menopausal_Iraqi_Women_A_Cross-sectional_Two_Centers_Study
http://www.ijclinicaltrials.com/index.php/ijct/article/view/81
http://www.ijclinicaltrials.com/index.php/ijct/article/view/81
http://www.ijclinicaltrials.com/index.php/ijct/article/view/81
https://www.iasj.net/iasj?func=fulltext&aId=76741
https://www.iasj.net/iasj?func=fulltext&aId=76741
https://dx.doi.org/10.7860%2FJCDR%2F2013%2F5022.2761
https://dx.doi.org/10.7860%2FJCDR%2F2013%2F5022.2761
https://dx.doi.org/10.7860%2FJCDR%2F2013%2F5022.2761
https://doi.org/10.4103/0971-5916.169206
https://doi.org/10.4103/0971-5916.169206
https://doi.org/10.4103/0971-5916.169206
http://dx.doi.org/10.1590/S0004-27302010000200020
http://dx.doi.org/10.1590/S0004-27302010000200020
http://dx.doi.org/10.1590/S0004-27302010000200020
https://doi.org/10.1371/journal.pone.0169122
https://doi.org/10.1371/journal.pone.0169122
https://doi.org/10.1371/journal.pone.0169122
https://doi.org/10.4103/0976-500X.95506
https://doi.org/10.4103/0976-500X.95506

	Title
	Corresponding author
	Abstract 
	Keywords
	Introduction
	Aim of the Study 
	Materials and Methods 
	Statistical Analysis 
	Results
	Discussion
	Conclusion
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	References

