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Bone Mineral Density Contributors, Body Mass
Index and Calcium Intake in Postmenopausal Women

'Esra Tajik, 'Fatemeh Ebrahimi and *Bahareh Rasouli

Obesity is one of today’s controversial public health problems. While obesity
mcreases the risk of morbidity due to diseases such as diabetes and
hypertension, a igh Body Mass Index (BMI) 1s protective against bone loss. On
the other hand, calcium individually is an important mineral that makes the bone
structure firm. This cross-sectional study was conducted to assess the
assoclation between BMI and dietary calcium intake with Bone Mineral Density
(BMD) among 299 postmenopausal women aged 50-65 years old. This study
obtained information on demographic factors, energy and nutrient intake using
pre-tested interviewer administrative questionnaire. Respondents were measured
for weight, height and bone mineral density. Participants were categorized based
on BM mto normal (N), overweight (Ow) and obese (Ob). ANOVA and multiple
logistic regression models were created to examine the associations between
dependent and independent variables. The relationship between variables was
tested with pearson’s correlation test. Of postmenopausal women, 26.6% were in
N group and 73.4% were in Ow/Ob groups. Of the respondents, 67.2% had normal
BMD and 32.8% had osteopenia/osteoporosis. Calcium intake higher than Dietary
Reference Intakes (DRI) was a significant protective factor against
osteoperua/osteoporosis (spme, 95% CL 0.003-0.198) (femoral neck, 95%
CT: 0.011- 0.289). There was no significant BMD difference between three BMI
groups (p=0.05) and the relationship between calcium intake and BMI (normal,
overweight and obese) was not statistically significant (p=0.05). Tt was concluded
that in postmenopausal women, lower calcium dietary mtake mereases
osteoporosis. Moreover, in the cases of adequate calcium intake, higher BMI may
not affect BMD.

Key words: Postmenopausal woman, osteoporosis, bone mineral density, body
mass index, dual energy X-ray absorptiometry
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INTRODUCTION

Osteoporosis has become a global public health
concern due to the increasing population of the elderly
(Aghae1 Meybodi ef al, 2008). As life expectancy
mcreases, the risk of osteoporosis increases among
postmenopausal women, who spend about half of ther
lifetime after menopause (Keramat et ., 2008; Nordin,
2009). Despite the increasing prevalence of osteoporosis,
insufficient data exists on the bone health status of
postmenopausal women in developing countries. Risk of
osteoporosis in Lebanon, Turkey and Tran was reported to
be 31, 33.3 and 37.4%, respectively (Maalouf et al., 2007,
Tuzun et al., 2012). In Iran, about 8000 osteoporotic hip
fractures were reported annually (Maalouf et al., 2007). In
addition, in 2003, the mortality rate due to osteoporotic
hip fracture was 8% in Iramen elderlies (over 65 years old)
(Laryani ef al., 2007).

Overweight and obesity which are defined as excess
body weight and body fat, have recently become global
health problems. While obesity was previously
considered as the problem of rich populations, it has now
become more prevalent in low and middle income
populations (WHO, 2011). For example, the prevalence
of obesity was reported to be higher in Middle East,
Eastern Ewrope and North America compared to other
countries (Willig et al., 2003, WHO/IASO/IOTF, 2000).
Prevalence of overweight and obesity m Iraman older
adult women was reported to be 36 and 31.1%,
respectively (James et al., 2001). Obesity was shown to
have a high correlation with the mcidence of morbidity
and mortality (Bahat et al., 2012). Moreover, obesity is
assoclated with chromc diseases, depression and
subsequently poorer health outcomes (WHO, 2011). It is
hypothesized that high BMI has a protective effect
against osteoporosis. This hypothesis was proposed
based on the findings of studies that showed that body
welght contributes to ligher bone mineral density (BMD)
(Wilhg et al., 2003, WHO/JASO/IOTF, 2000), moreover, a
slower rate of bone loss was reported m overweight
postmenopausal women compared to normal weight
women (James et al., 2001; Andreyevaet al., 2007,
De Laet et al., 2005; Cummings et al., 1995).

Low weight and low BMI are well known risk factors
for bone loss and fractures (Farrell, 2008; Tang et al.,
2007). Weight loss of about 10% can decrease bone mass
up to 2% (Compston et al., 1992; Hyldstrup et al., 1993).
Low BMI (<21 kg m ™) is associated with lower BMD and
increased risk of fractures (WHO, 2006; Farrell et al.,
2009). Quantifymng the association between BMI and bone
health status and its relationship with BMD enables
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physicians to provide postmenopausal women with
proper advice on lifestyle improvement (De Laet ef al.,
2005; Karis ef al., 1997).

Not only during adult life 1s the influence of calcium
mtake on BMD, one of the important factors contributing
to osteoporosis but also in the late postmenopausal
period (Feskamich ef al, 2003; Heaney, 2006). Daily
calcium requirement might increase with increasing age
due to age related reduction in renal tubular and intestinal
absorption of calcium (NAMS, 2006). Calcium deficiency
can increase the risk of hip fracture (Bonjour et al., 2009).
Low levels of calcium intake can decrease the serum level
of calcium and trigger the secretion of the parathyroid
hormone which in part results in bone resorption followed
by reduced bone mass and osteoporosis (Foo et al., 2009,
Al-Rahawi, 2008; Ho et al., 2004).

Moreover, calcium has a role as a messenger m cell
signals and i regulating of parathyroid hormone (PTH)
(Kamycheva et al., 2004). On the other hand, BMD has a
positive and direct association with PTH (Foo et al.,
2009). Several studies reported a negative association
between intake of calcium and body weight (Zemel et al.,
2004; Varenna et al., 2007; Lin et al., 2000). The aim of the
present study was to determine the association between
bone mineral density, BMI and calcium intake in
postmenopausal women. Since many studies showed that
BMI was a better predictor of osteoporosis compare to
welight, BMI was selected to represent this association
rather than weight (Johnell et al., 1995, Kanis ef al., 1999,
Janghorbani ef al., 2007).

MATERIALS AND METHODS

This cross-sectional study was conducted m the
National Tranian Oil Company (NTQC) Central Hospital in
Tehran, Tran from 6 June, 2009 to 30 September, 2009.
Subjects were recruited based on convenience sampling.
Participants were women (aged 50-60 vyears) in
postmenopausal period, with no menstruation during the
last 5 years. Women with sigmficant chronic or
degenerative diseases, history of fractrte and on
Hormone Replacement Therapy (HRT) were excluded from
this survey.

This study was approved by the Medical Research
Ethical Committee, Faculty of Medicine and Health
Sciences, Universiti Putra Malaysia (UPM). Permission to
conduct this study and hospital approval was also
obtained from the Manager of the NIOC Central Hospital.
The respondents’ participation was voluntary and written
mformed consent was also obtained before beginning of
the study.
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MEASUREMENTS

Anthropometry: The body weight and height of the
participants were measured twice using calibrated
conventional Seca digital scale and Seca body meter,
respectively. Weight of the participants was measured m
light clothes and barefooted. The average of the values
was used in the analysis. Weight and height were used to
calculate body mass index:

Body weight (kg)
Height* (m*)

Participants were then categorized mto underweight,
Uw, (<18.50), normal, N, (18.50-24.99), overweight, Ow,
(25.00-29.99), obese, Ob, (= 30.00) groups based on the
international classification of WHO (1995).

Dietary intake: Dietary intakes of the participants were
obtained using a pre-tested 24 h dietary recall method
(Gibson and Ferguson, 1999). All women were interviewed
twice and 24 h dietary recall was obtained for one
weekday and one weekend. Possible use of oral dietary
supplements were also taken mto account in order to
determine calcium intakes. The respondents were asked
on the time, type and amount of foods and beverages
consumed over the past 24 h. Food photo album and
household measures with standard portion sizes such as
cup, jars and pieces were utilized to improve the precision
of the 24 h recall. The Nutritionist TV software (First Data
Bank, TUSA) version 3.5.2 was used to analyze dietary
intake data. This software contains energy and calcium
content of foods according to USDA database.

Bone mineral densitometry: Bone densitometry was
performed using Dual Energy X-ray Absorptiometry
(DEXA) with a DPX-1Q scanner (Lunar Radiation Corp.,
Madison, Wisconsin, USA) at two sites: lumbar spme
(L,- L) and femoral neck (left and right sides). DEXA scan
uses a constant potential X-ray source to achieve a
congruent beam of stable dual-energy radiation. BMD
was recorded as the average of left and right side for each
spine and femoral neck and was expressed in g cm ™.
According to WHO (1994), T-score as a bone health
indicator can evaluate osteoporosis of the
respondents. calculated using the

status
T-score was
manufacturer’s reference values (white adult American
population of 30 years old). T-Score was then categorized
as Normal (= -1 3D), Osteopenia (-1 to -2.5 SD) and
Osteoporosis (= -2.5 SD) according to WHO (1594).

Statistical analysis: Data were analyzed using the
Statistical Package for Social Sciences (SPSS) version
16.0.0 (IBM SPSS Chicago, Tllinois). Mean and Standard
Deviation (SD) was used to describe the data. As data
were normally distributed one-way ANOVA  was
performed to compare means of variables between BML
categories. Pearson’s Correlation was used to determine
the association between two continuous variables.
Multiple logistic regression analysis was performed to
associated  with  risk  of
osteoperna/osteoporosis with BMI  (Normal versus
Overweight/Obese) and calcium intake (less/more than
DRI) as factors and other continuous variables as

determine factors

covariates. The results of logistic regression were
reported as Odds Ratio (ORs) with 95% Confidence
Intervals (CI). The confidence mterval was considered as
93% and p values less than 0.05 were considered
statistically sigmficant.

RESULTS

The study population congisted  of
299 postmenopausal Participants’
demographic factors and dietary intake are shown in
Table 1 and 2, respectively. Table 3 represents

WOINerL s0c1o-

characteristics  including  anthropometry and bone
mineral density. Mean (SD) for age of participants was
56.34 (+4.46) years. Most of the participants (96.3%)
did not meet DRI for energy intake for their age; the
majority of them (72.9%) failed to meet DRI for calcium
(food and supplement). The mean (SD) for BMI was

27.3344.01 kg m™ 52.9% of the participants were

Table 1: Socio -demographic factors of respondents

Factors MeantSD Range
Age (vears) 56.34+4.46 50-65
Education (years) 10.3344.03 1-22

Monthly household 263.29£1.97 57.14+1000.00
income per capita (USD)

Age at menopause (years) 48.56+3.60 42- 59
Duration of menopause (years) 777274 5-21.7

1USD: Approx, 10,000.00 Rials

Table 2: Dietary intake of respondent
n (%) Mean=SD DRI

DRL{%)

Energy (kcal) 1378.00+325.00 1978 69.6
<DRI 288 (96.3)

=DRI 1137

Total Calcium (mg) 965.33£396.42 1200 80.4
<DRI 218 (72.9)

=DRI 81 (27.1)

Vitamin D (ug) 3.98£2.50 10 39.8
<DRI 209 (100)

=DRI 0

Dietary reference Intake (2002)
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overweight and 20.5% were obese. Mean (SD) for BMD
at lumbar spine (L,-L,) and femoral neck (average of left
and right sides) were 1.08+0.14 and 0.97+0.08 g cm ™,
respectively. About two-thirds of participants had
T-score>-1 (normal) m either spine (66.6%) or fermoral neck
(67.9%). The prevalence of osteoporosis in both sides
was almost the same (p<0.05).

Table 4 describes the demographic factors, dietary
intake and BMD of the participants amongst three BMI
groups Normal (N), Overweight (Ow) and Obese (Ob). No
significant difference was found in mean age, BMD of
spine and intake of vitamin D between groups (p>0.03).
Sigmficant differences were shown in terms of age at
menopause (F = 4.89, p<0.05) and duration of menopause
(F = 8.07, p<0.01). In addition, mean years of education
and household income per capita in the N group were
significantly higher than Ob group (F = 14.84, p<0.01)
and (F = 2024, p<0.01), respectively. Moreover, a

Table 3: BMI and BMD of respondents

Parameters n (%) Mean+SD
Anthropometry

Weight (kg) 68.44+10.75
Height (m) 1.58+£0.050
BMI (kg m™)! 27.3344.010
Underweight 0.0

Normal range 79 (26.6)

Overweight 157 (52.9)

Obese 61(20.5)

Bone mineral density?

Spine (LT

BMD (g cm™2) 1.08+0.140
Normal 199 (66.6)

Osteopenia 96 (32.1)

Osteoporosis 4(1.3)

Femoral neck?

BMD (g cm™2) 0.97+0.080
T-score -0.70+0.760
Normal 203 (67.9)

Osteopenia 92 (30.8)

'WHO (1995)%, T-score classification by WHO (1994), Normal: (=-1 SD
and above), Osteopenia: (-1 to-2.5 8D) and Osteoporosis: (-2.5 8D and
lower) and *Average of left and right sides of fermur

Table 4: Comparison of factors between three BMI groups (N, Ow. and Ob)

significantly higher energy intake was found in Ob group
in comparison to N group (F = 10.30, p<0.01). Calcium
intake was also significantly higher in Ob group compared
to N group. Femoral neck BMD in N group was
significantly higher than that in Ow and Ob groups
(F =376, p<0.05).

In addition, the Pearson’s correlation (Table 5) shows
that there was an inverse relationship between mereasing
age and BMD of lumbar spie (r =-0.180, p = 0.002). All
variables were significantly correlated to BMD of lumbar
spine and femoral neck (p<0.05) except of duration of
menopause and weight of women However, BMI was
sigmificantly correlated to BMD of femoral neck (r =-0.141,
p =0.015) it was not significant for lumbar spine.

As shown in Table 6, all variables were analyzed by
multiple logistic regression model and the outcome
variables were calcium intake (classified as less/more than
DRI), lumbar spme BMD (classified as normal and
osteopenia/osteoporosis) and femoral neck BMD
(classified as normal and osteopema/osteoporosis).
Dietary calcium mtake was found to have a significant
protective effect (OR = 0.025, CI = 0.003-0.198) against
osteopemna/osteoporosis in  the
Postmenopausal women with calcium intalke s higher than
DRI had 97.5% less probability of having
osteopenia/osteoporosis in lumbar spine. Concordantly,
dietary calcium intake was a significant preventive
factor (OR = 0038, CI = 0.011-0.289) against
osteopenia/osteoporosis producing 96.2% protection for

lumbar  spine.

postmenopausal women with calcium intake being higher
than DRI

Moreover, Table 6 mdicates that postmenopausal in
the Ow and Ob groups were less likely to have
osteopenia/osteoporosis in lumbar spine and femoral
neck. However, the relationships were not statistically
significant (p>>0.05). In addition, there was no statistically
significant relationship between calcium intake and BMI
groups (p=0.05).

Groups
Overweight (n =157)

Characteristic Normal (n=79) Mean=SD Obesity (n =61) F p-value
Age (years) 56.11+4.08 56.69+4.60 55.65+4.56 1.297 0.275
Age at menopause (years) 47.48+£3.02 48.97+3.75 48.85+3.67 4.896 0.008
Duration of menopause (years) 8.63+3.28 T.7142.52 6.79+2.19 8.076 0.000
Years of education 11.69+4.18 10.52+3.72 8.14+3.78 14.849 0.000
Monthly household income 375.80+£270.46 232.42+140.17 194.26+148.98 20.242 0.000
per capita (UJSD)

Calcium (food and supplements) (g) 1047.55+492.83 954.26+344.07 888.67+374.44 2.925 0.055
Energy (Kcal) 1245.91+£333.22 1411.474298.10 1467.41+£331.48 10.307 0.000
Spine BMD (g cm™?) 1.10£0.16 1.08+0.13 1.06=0.14 1.200 0.303
Femoral neck? BMD (g cm™®) 0.97+0.10 0.96+0.07 0.95+0.09 3.762 0.061

USD: Approx. 10,000.00 Rials, BMD: Average of left and right sides of femur
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Table 5: Relationship between variables and BMD of lumbar spine and femoral neck

BMD of lumbar spine BMD aof femoral neck
Variables r(p) rp)
Age -0.180 (0.002)* -0.107 (0.064)
Education 0.171 (0.003)* 0.140 (0.016)*

Monthly household
incorme per capita

Age at menopause
Duration of menopause

0.139 (0.018)*

0.171 (0.003)*
-0.068 (0.242)

0.173 (0.003)*

0.140 (0.016)*
-0.000 (0.881)

Energy 0.130 (0.025)* 0.164 (0.005)*
Calcium 0.825 (0.000)* 0.667 (0.000)*
Vitamin D 0.461 (0.000)* 0.232 (0.000)*
Weight (kg) -0.029 (0.618) -0.068 (0.240)
Height (m) 0.134 (0.021)* 0.163 (0.005)*
BMI -0.086 (0.138) 0,141 (0.015)*
#p<(0.05

Table 6: Odds ratio (95% confidence interval) of factors related to risk of osteopenia‘osteoporosis in lumbar spine and femoral neck

Calcium intake

Spinal osteopenia/osteoporosis

Factors Crude OR Adjusted OR p-value Crude OR Adjusted OR p-value
BMI
N Ref Ref. Ref Ref.
Ow 1.988 (0.9244.274) 1.503 (0.722-3.99) 0.079 0.464 (0.310-1.343) 0.359(0.052-1.474) 0.635
Ob 1.252 (0.615-2.544) 1.191 (0.362-1.83) 0.536 0.765 (0.407-1.439) 0.708 (0.185-1.710) 0.759
Calcium intake
=DRI - - Ref Ref.
<DRI - - 0.032 (0.011-0.283) 0.025 (0.003-0.198) 0.000
Femoral osteop enia/osteoporosis
Crude OR Adjusted OR p-value
BMI
N Ref Ref.
Ow 0.700 (0.331-1.479) 0.689(0.399-1.872) 0.689
Ob 0.807 (0.423-1.542) 0.767 (0.494-1.195) 0.800
Calcium intake
=DRI Ref Ref.
<DRI 0.046 (0.031-0.391) 0.038(0.011-0.289) 0.000

DISCUSSION

Data from 24 h dietary recall ndicated that over a
quarter of the respondents had higher calcium intakes
than DRI,  According to a study among Iranian
postmenopausal women m rural and urban areas, only
20% of the women had an adequate intake of calcium
(Maddah and Sharami, 2009). Bekheirnia et al. (2004)
showig that calcium intake was lower than DRI
(846.7+382.5 mg) due to lactose mtolerance.

The results of the current study suggest that low
dietary calcium intake had significantly negative effect on
BMD at both sides (lumbar spine and femoral neck)
among postmenopausal women. Calcium intake is vital for
maintaining healthy bones and preventing osteoporosis
and
aging. The previous literature indicated that calcium
ntake make the
calcium intake 15 associated with bone loss fractures
(Nieves et al., 2010; Kolal ef al., 2011). This study also

insufficient calcium intake leads to bone loss mn

can bones denser and low
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revealed that calcium intake is a protective factor against
osteopema/osteoporosis among postmenopausal women.
Kolahi et al. (2011) found that calcium intake reduced
bone loss due to reduction in bone resorption among
post menopausal women.

The results of the current study stated that 73.4% of
the postmenopausal women were overweight and obese.
This finding was comparable with the study m Iran by
Shabani ef af. (2009) that reported the prevalence of 75.0%
for overweight and obesity in older adult women Body
mass was 1dentified as a predictor of BMD in previous
studies among post menopausal women (Cadarette et al.,
2001; Hawker et al., 2002). Body weight and bone loading
can affect positively on BMD (Hejazi et «l., 2009,
Barrera et al., 2004; Tarquini et al., 1997). On the other
hand, several studies have indicated that overweight
postmenopausal women had less  bone  loss
(El Hage et al, 2009, Papakitsou ef al, 2004
Tremollieres et af., 1993). In this study, the chance of
getting low bone density was also found to be reduced
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by 46% with increasing BMI at spine and by %% at the
femoral neck;, however, the relationship was not
statistically sigmficant. This study also revealed that the
prevalence of osteoporosis at either spine or femoral neck
was lower in overweight women (48 and 21%,
respectively). De Laet et al. (2003) showed that low BMI
mcreased the risk of fractures m women especially hip
fractures. Similar study by Fawzy ef al (2011) and
Baheiraei et al. (2005) reported that women with lower
BMI had lower BMD.

Several recent observations claimed that dietary
calcium intake has a role n controlling adiposity and body
weight. Furthermore, some studies indicated that there s
an inverse relation between BMI and calcium intake
(Zemel et al., 2004, Lin et af., 2000). Moreover, this study
showed a negative and significant association between
BMI and calcium intake among postmenopausal women.
Heaney (2006) declared a negative relation between
calcium mtake and body fat and weight in older women.
This study revealed that participants in the Ow and Ob
groups had higher BMD. This finding was in line with the
current literature that increased BMI has a positive effect
on BMD (Hejazi ef al., 2009, Ho et al., 2008; Lei et al,
2004; Barrera et af., 2004). The logistic regression models
showed no significant relation between BMD and BMI.
The reason might be due to Ow and Ob groups’ lower
calcium intakes which had consequently led to lower bone

density.

REFERENCES

Aghaei Meybodi, HR., R. Heshmat, 7. Maasoumi,
A, Soltam and A. Hossemn-Nezhad ef al., 2008.
Iranian osteoporosis research network: Background,
mission and its role in osteoporosis managemernt.
Tran. J. Public Health, 1: 1-6.

Al-Rahawi, D., 2008. Intake of calcium and vitamin D and
its relationship to bone health: Incidence and
prevalence of osteoporosis. Master of Science
Thesis, University of Cincinnati, Ohio, USA.

Andreyeva, T., P.C. Michaud and A. van Soest, 2007.
Obesity and health in Europeans aged 50 years and
older. Public Health, 121: 497-509.

Bahat, G., F. Tufan, B. Saka, S. Akin and H. Ozkava et al.,
2012. Which Body Mass Index (BMLI) 1s better in the
elderly for functional status? Arch. Gerontol. Geriatr.,
54: 78-81.

Baheiraei, A., N.A. Pocock, I.A. Eisman, N.D. Nguyen and
T.V. Nguyen, 2005. Bone mineral density, body mass
index and cigarette smoking among Tranian women:
Implications for prevention. BMC Musculoskeletal
Disorders, Vol. 6. 10.1186/1471-2474-6-34

689

Barrera, RN.G., D. Bunout, V. Gattas, M.P. Maza, .. Leiva
and S. Hirsch, 2004. A high body mass index protects
against femoral neck osteoporosis m healthy elderly
subjects. Nutrition, 20: 769-771.

Bekheirnia, R., A.A. Shamshirsaz, M. Kamgar, N. Bouzari
and G. Erfanzadeh ef al., 2004. Serum zmnc and its
relation to bone mineral density in beta thalassemic
adolescents. Biol. Trace Elem. Res., 97: 215-224.

Bonjour, P, T. Chevalley, 5. Ferrari and R. Rizzoli, 2009.
The mmportance and relevance of peak bone mass
the prevalence of osteoporosis. Salud Publica
Mexico, 51: 85-s17.

Cadarette, S.M., S.B. Jaglal, T M. Murray, W.I. Mclsaac,
L. Joseph and I.P. Brown, 2001. Evaluation of
decision rules for referring women for bone
densitometry by dual-energy X-ray absorptiometry.
T. Am. Med. Assoc., 286: 57-63.

Compston, .E., M. Bhambham, M A. Laskey, 5. Murphy
and K.T. Khaw, 1992. Body composition and bone
mass in post-menopausal women. Clin. Endocrinol.,
37: 426-431.

Cummings, 3.R., M.C. Nevitt, W.S. Browner, K. Stone and
KM. Fox et al., 1995. Risk factors for lup fracture in
white women. N. Engl. T. Med., 332: 767-774.

De Laet, C., JJA Kanms, A. Oden, H. Johanso and
O. Johnell et al, 2005. Body mass mdex as a
predictor of fracture r1isk: A meta-analysis.
Osteoporos Int., 16: 1330-1338.

Dietary Reference Intake, 2002. Dietary reference intake
for energy, carbohydrate, fiber, fat, fatty acids,
cholestrol, protein and amino acids. Food and
Nutrition Board, Institute of Medicine of the National
Academies, Washingtor, DC., USA. http://www.nap.
edu/

El Hage, R., C. Jacob, E. Moussa, C. Groussard,
T.C. Pineau, C.L.. Benhamou and C. Jaffre, 2009.
Influence of the weight status on bone mineral
content and bone mineral density in a group of

Lebanese adolescent girls. Joint Bone Spine,
76: 680-684.

Farrell, V.A., 2008. Nutrients and bone mineral density in
postmenopausal women. PhD. Thesis, The

University of Arizona.

Farrell, V.A,, M. Hams, T.G. Lohman, S.B. Going,
C.A. Thomson, J.L. Weber and L.B. Houtkooper,
2009. Comparison between dietary assessment
methods for determimng associations between
nutrient intake and bone  mineral density in
postmenopausal  women. J. Am. Diet. Assoc.,
109: 899-904.



J. Med. Sci., 13 (8): 684-691, 2013

Fawzy, T., I. Muttappallymyalil, I. Sreedharan, A. Ahmed,
S.0.8. Alshamsi, M.S. Salim and K.A. Al Balsooshi,
2011. Association between body mass index and
bone mineral density m patients referred for
dual-energy X-ray absorptiometry scan in Ajman,
UAE. J. Osteoporos, 10.4061/2011/876309

Feskamich, D., W.C. Willet and G.A. Colditz, 2003.

Calcium, vitamin D, milk consumption and hip

fractures: A prospective  study among
postmenopausal women. Am. J. Clin. Nutr,
77: 504-511.

Foo, LH., Q. Zhang, K. Zhu, G. Ma, H. Hu, H. Greenfield
and D.R. Fraser, 2009. Low vitamin D status has an
adverse influence on bone mass, bone turnover and
muscle strength in Chinese adolescent girls. T. Nutr.,
139: 1002-1007.

Gibson, R.5. and EI. Ferguson, 1999. AnInteractive
24-hour Recall for Assessing the Adequacy of Iron

and Zinc Intakes i Developing Countries.
International Life Sciences Institute Press,
Washington, DC., USA., ISBN: 978-0-9818176-1-3,
Pages: 160.

Hawker, G.A., S.A. Jamal, R. Ridout and C. Chase, 2002. A
clinical prediction rule to identify premenopausal
women with low bone mass. Osteoporos Int.,
13: 400-406.

Heaney, R.P., 2006. Low calcium intake among African
Americans: Effects on bones and body weight.
T Nutr., 136: 1095-1098.

Hejaz, T, T Mohtadima, S. Kolahi and
M. Ebrahimi-Mamagham, 2009. Nutritional status
among Postmenopausal osteoporotic women in
North West of Iran. Asia. Pac. J. Clin. Nutr, 18: 48-53.

Ho, S.C., YM. Chen, JL.F. Woo and S.S.H. Lam,
2004. High habitual calcium mtake attenuates bone
loss in early Postmenopausal Chinese women: An
18-month follow-up study. J. Clin. Endocrinol.
Metab., 89: 2166-2170.

Ho, S.C., 8.G. Chan, Y.B. Yip, C.S. Chan, I.I.. Woo and
A, Sham, 2008. Change in bone mineral density and
its determinants in pre- and perimenopausal Chinese
women: The Hong Kong perimenopausal women
osteoporosis study. Osteoporos Int., 19: 1785-1796.

Hyldstrup, 1., T. Andersen, P. McNair, I.. Breum and
I Transbol, 1993. Bone metabolism m obesity:
Changes related to severe overweight and dietary
weight reduction. Acta Endocrinol., 129: 393-39%.

James, P.T., R. Leach, E. Kalamara and M. Shayeghi,
2001. The worldwide obesity epidemic. Obesity Res.,
9: 2288-2338.

690

Tanghorbani, M., M. Amini, W.C. Willett, M.M. Gouya,
A Delavari, S. Alikhani and A. Mahdavi, 2007. First
nationwide survey of prevalence of overweight,
underweight and abdominal obesity in Iranian adults.
Obesity, 15: 2797-2808.

Tohnell, O., B. Gullberg, J.A. Kanis, E. Allander and
L. Elffors et al., 1995. Risk factors for lup fracture in
European women: The Medos study. J. Bone Mineral
Res., 10: 1802-1815.

Kamycheva, B., T. Sundsfjord and R. Torde, 2004, Serum
parathyroid hormone level is  associated with
body mass mdex. The 5th Tromso study. Eur
I. Endocrinol., 151: 167-172.

Kanis, J.A., P. Delmas, P. Burckhardt, C. Cooper and
D. Torgerson, 1997. Guidelines for diagnosis and
management of osteoporosis. Osteoporos Int.,
7: 390-406.

Kanis, T., O. Johnell, B. Gullberg, E. Allander and
L. Elffors et al., 1999. Risk factors for lup fracture in
men from southern BEurope: The MEDOS study.
Mediterranean osteoporosis study. Osteoporos Int.,
9: 45-54,

Keramat, A., B. Patwardhan, B. Larjani, A. Chopra and
A Mithal e al, 2008, The assessment of
osteoporosis risk factors in Tranian women compared
with Indian women. BMC Musculoskeletal Disorders,
Vol 9.10.1186/1471-2474-9-28

Kelaln, S., N. Farrin, A R. Ostadrahim and S.A. Mahboob,
2011. The role of proper food habit and physical
activity in preventing osteoporosis i
postmenopausal Iranian women. Int. J. Osteoporosis
Metab. Disorders, 4: 37-46.

Larijani B., H. Resch, I.P. Bonjour, H.R. Aghai Meybodi
and M.R. Mohajery Tehram, 2007. Osteoporosis in
Iran, overview and management. Iran. J. Pub. Health,
2007: 1-13.

Lei, SF,F.Y. Deng, M.X. Li, V. Dvornyk and H.-W. Deng,
2004. Bone mineral density in elderly Chinese: Effects
of age, sex, weight, height and body mass ndex.
J. Bone Mineral Metab., 22: 71-78.

Lin, Y.C, RM. Lyle, L.D. McCabe, TP. McCabe,
C.M Weaver and D. Teegarden, 2000. Dairy calcium
is related to changes in body composition during a
two-year exercise intervention in yourng wolnen.
I. Am. Coll. Nutr., 19: 754-760.

Maalouf, G.,, MH. Gamage-Yared, I Ezzedme,
B. Larijani and 8. Badawi et al., 2007. Middle East
and North Africa consensus on osteoporosis.
T. Musculoskeletal Neuronal Interact., 7: 131-143.

Maddah, M. and S.H. Sharami 2009. Intake of
calcium/vitamin = D supplement in  Tranian
postmenopausal women. Arch. Osteoporos, 4: 95-96.

level in



J. Med. Sci., 13 (8): 684-691, 2013

NAMS, 2006, The role of calcium in peri- and
postmenopausal women: 2006 position statement of
the North American Menopause  Society.
Menopause, 3: 862-877.

Nieves, JW. K. Melsop, M. Curtis, I.I.. Kelsey and
L.K. Bachrach et al., 2010. Nutritional factors that
influence change in bone density and stress fracture
risk among young female cross-country runners.
PM&R, 2: 740-750.

Nordin, B.C., 2009. The definition and diagnosis of
osteoporosis. Salud  Publica  De Mexico,
51: 8132-8133.

Papalkitsou, EF., AN. Margioris, K.E. Dretakis, G. Trovas
and U. Zoras et al., 2004. Body Mass Index (BMI)
and parameters of bone formation and resorption 1n
postmenopausal women. Maturitas, 47: 185-193.

Shabani, R., L. Tamshidi, S. Hojatoleslami and
T. Shirmohammadi, 2009. Prevalence of osteoporosis
and 1its relationship with lifestyle of women 1n
Hamedan-Iran. Proceedings of the 8th European
Congress on Menopause, May 16-20, 2009, London,
UK.

Tang, BMP., GD. Eslick, C. Nowseon, C. Smith,
A Bensoussan, 2007. Use of calcium or calcium in
combination with vitamin D supplementation to
prevent fractures and bone loss in people aged
50 years and older: A meta-analysis. Lancet,
370: 657-666.

Tarquini, B., N. Navari, F. Perfetto, A. Piluso, 5. Romano
and R. Tarquini, 1997. Evidence for bone mass and
body fat distribution relationship in postmenopausal
obese women. Arch. Gerontel. Geratrics, 24: 15-21.

Tremollieres, F.A., T.M. Pouilles and C. Ribot, 1993.
Vertebral postmenopausal bone loss 1s reduced 1n
overweight women: A longitudinal study in 155 early
postmenopausal women. J. Clin. Endocrinol. Metab.,
77: 683-686.

691

Tuzun, 3., N. Eskiyurt, U. Akarirmak, M. Saridogan,
M. Senocak, H. Johansson and J.A. Kams, 2012.
Incidence of hip fracture and prevalence of
osteoporosis i Turkey: The FRACTURK study.
Osteoporosis Int., 23:: 949-955.

Varenna, M., L. Binelli, S. Casari, F. Zucchi and
L. Simgaglia, 2007. Effects of dietary calcium mtake
on body weight and prevalence of osteoporosis in
early postmenopausal women. Am. J. Clin. Nutr,,
86: 639-644.

WHO, 1994, Assessment of fracture risk and
application to screening for postmenopausal
osteoporosis: Report of a WHO study group. WHO
Technical Report Series No. 843, Geneva,
Switzerland, pp: 1-136.

WHO, 1995, Physical status: The use and interpretation of
anthropometry. Technical Report Series No. 854,
World Health Organization, Geneva, Switzerland.

WHO, 2006. What evidence 1s there for the prevention
and screening of osteoporosis? World Health
Organization Regional Office for Europe's Health
Evidence Network (HEN), pp: 1-40.

WHO, 2011. Obesity. World Health Orgamzation, Geneva,
Switzerland. http://www who.int/topics/obesity/en/

WHOAASOAOTF., 2000. The Asia-Pacific Perspective:
Redefining Obesity and its Treatment. Health
Communications, Melbourne, Australia.

Willig, R., H. Luukinen and P. Jalovaara, 2003. Factors
related to occurrence of hip fracture during a fall on
the hip. Public Health, 117 25-30.

Zemel, M.B., W. Thompson, A. Milstead, K. Morris and
P. Campbell, 2004. Calcium and dairy acceleration of
weight and fat loss during energy restriction in obese
adults. Obesity Res., 12: 582-590.

its



	JMS.pdf
	Page 1


