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Introduction: Osteoporosis is a frequently occurring metabolic bone disorder marked by reduced
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levels of bone minerals and higher susceptibility to bone fractures. Out of all the micronutrients that
regulate bone metabolism, magnesium has a significant role in the production of bones. Aim of the

study: To determine the relationship between blood magnesium concentration and bone mineral
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density in postmenopausal women with osteoporosis. Methods & Materials: This case-control study

was carried out at the Department of Physiology, Sir Salimullah Medical College (SSMC), Dhaka,
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Bangladesh (July 2017 to June 2018). A total of 60 postmenopausal women aged 45-60 years were
selected and divided into two groups: Group A included 30 osteoporotic postmenopausal women
(cases), and Group B included 30 apparently healthy non-osteoporotic postmenopausal women

(controls). For statistical analysis, SPSS (V. 26.02) was used. Result: The study showed that
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osteoporotic postmenopausal women had significantly lower serum magnesium levels compared to
non-osteoporotic controls (1.24+0.66 vs 1.91+1.00 mEg/L; p=0.003). Bone mineral density was also
markedly reduced in the osteoporotic group, with significantly lower spinal (—3.27+0.89 vs
—0.2640.58; p<0.001) and femoral T-scores (—2.72+0.90 vs —0.35+0.48; p<0.001). In addition, serum
magnesium showed a significant positive correlation with both spinal (r=+0.413; p=0.023) and
femoral BMD (r=+0.441; p=0.015). Conclusion: Serum magnesium levels were significantly lower
in osteoporotic postmenopausal women compared with non-osteoporotic controls. The osteoporotic

group also had much lower bone mineral density at spinal and femoral sites. In addition, serum
magnesium was quite positively correlated with BMD. This means that the lower the magnesium, the less the bone mass in postmenopausal

women.

Keywords: Serum Magnesium, Bone Mineral Density, Osteoporotic Postmenopausal Women

arwNE

Associate Professor (C.C.), Department of Physiology, Shahabuddin Medical College, Dhaka, Bangladesh (ORCID: 0009-0003-5155-5575)
Assistant Professor, Department of Physiology, Addin Women's Medical College, Dhaka, Bangladesh

Associate Professor, Department of Physiology, Khwaja Yunus Ali Medical College, Sirajganj, Bangladesh

Associate Professor (C.C.), Department of Physiology, Ashiyan Medical College Hospital, Dhaka, Bangladesh

Associate Professor, Department of Obstetrics & Gynaecology, Bangladesh Medical College, Dhaka, Bangladesh

INTRODUCTION

Osteoporosis is a systemic skeletal disorder
that leads to a decrease in bone mass and a
weakening of bone microstructure, thereby
making bones more fragile and vulnerable
to fractures. It is a major public health
problem, mostly among postmenopausal
women, as bone loss is accelerated due to a
lack of estrogen after menopause [,
Worldwide, osteoporosis and osteopenia are
significant causes of morbidity, disability,
healthcare costs, and lowering of quality of
life. The osteoporosis burden will add up
with aging populations, mainly in
developing countries where preventive
measures and early screening are still
lacking [4. Osteoporosis in postmenopausal
women stems from low estrogen levels [,
This causes bones to break down faster than
they  rebuild.  Osteoclasts  outpace
osteoblasts, leading to lower bone mineral
density and higher fracture risk. Bone
mineral density remains the best marker for
diagnosing the condition. DEXA scans are
routinely used to measure it, but a T-score at
or below 2 and 5 confirms a diagnosis of
osteoporosis 4. Besides other skeletal sites,
the spine and femur remain the most
frequently assessed ones as they are highly
vulnerable to osteoporotic changes and

BDJD” RNAL o Copyright © 2026 The Planet. Published by Sher-E-Bangla Medical College, Barishal, Bangladesh. This is an

fractures. Calcium and vitamin D have long
been considered indispensable components
of bone health, but other micronutrients, e.g.
magnesium, are garnering more and more
attention in the maintenance of skeletal
strength B, Magnesium, the fourth most
abundant cation in the human body, is stored
in bone tissue for approximately 50-60% of
total body magnesium [, This trace mineral
has a multifunctional role in bone
remodelling by changing the action of
osteoblasts and osteoclasts, keeping calcium
balance, and modifying vitamin D
metabolism. Lack of magnesium might be
responsible for, among other things, the
failure of bone development, a change in the
pattern of crystal formation and a decrease
in bone strength, whereas an increase in
bone susceptibility to fractures [l Several
consistencies strengthened the correlation
between low serum magnesium levels and
bone mineral density reduction in
postmenopausal women. Studies also
pointed out that a shortage of magnesium
might disturb the process of bone build-up
and promote bone degradation, which in
turn results in osteoporosis [l. Fang et al.'s
meta-analysis showed that postmenopausal
women diagnosed with osteoporosis had
lower serum magnesium levels than healthy

women [l Also, significant associations of
serum magnesium levels with BMD at
different skeletal sites were noted in
postmenopausal women with osteoporosis,
which implies that magnesium could affect
bone health (19, Because of this, this study
was designed to assess the association of
serum magnesium level with bone mineral
density in osteoporotic postmenopausal
women.

METHODS & MATERIALS

This case-control study was conducted in
the Department of Physiology, Sir
Salimullah Medical College (SSMC),
Dhaka, Bangladesh, from July 2017 to June
2018 after approval from the Institutional
Ethics Committee of Sir Salimullah Medical
College. A total of 60 postmenopausal
women aged 45-60 years were enrolled and
divided into two groups: Group A
comprising 30 osteoporotic postmenopausal
women (cases) and Group B comprising 30
apparently  healthy  non-osteoporotic
postmenopausal women (controls). Cases
were recruited from the outpatient
departments of Orthopedics at Sir
Salimullah  Medical College, Mitford
Hospital and Dhaka Medical College
Hospital, while controls were selected
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through personal contact using consecutive
purposive sampling. Written informed
consent was obtained from all participants.
All subjects were age- and BMI-matched,
normotensive, non-diabetic, and had normal
renal function. Blood pressure was
measured to rule out hypertension. Fasting
blood glucose (FBG) and serum creatinine
levels were assayed to exclude diabetes
mellitus  and  renal failure. Serum
magnesium levels were determined in both
groups by the Methyl Thymol Blue
Complexometric Method at the Physiology
Department, SSMC. Bone mineral density
(BMD) was determined by Dual-Energy X-
ray Absorptiometry (DEXA) at the Centre
for Nuclear Medicine and Ultrasound,
Dhaka Medical College Hospital, and T-

scores at the spine and femur were used to
report the results. Data were shown as mean
standard deviation (SD). Differences
between groups were determined by an
unpaired t-test, and the relationship between
serum magnesium level and bone mineral
density was evaluated by Pearson's
correlation coefficient test. A significance
level of p<0.05 was used. Statistical
analysis was done with the help of
Statistical Package for Social Sciences
(SPSS) for Windows version 22.

RESULTS

The mean age was slightly higher in Group
A than in Group B (52.1+4.6 vs. 50.0+4.2
years; p=0.073). Mean body weight was
55.0+10.7 kg in Group A and 59.1+5.2 kg in
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Group B (p=0.067). Mean systolic blood
pressure was comparable between the
groups (117.1+6.3 vs. 117.845.8 mmHg;
p=0.674), and identical mean diastolic
blood pressure values were observed
(75.6+5.83 vs. 75.6+6.26 mmHg; p=1.000).
Mean serum creatinine levels were 0.9+0.25
mg/dL and 1.0+0.27 mg/dL in Groups A
and B, respectively (p=0.320). Mean fasting
blood glucose (FBG) levels were also
similar between groups (4.7£0.78 vs.
4.920.85 mmol/L; p=0.455). No statistically
significant differences were observed
between the two groups for these parameters
(Table 11).

Table |

Distribution of Age, Weight, Blood Pressure, Serum Creatinine, and Fasting Blood Glucose Levels in Both Case and Control Groups (n =

60).

Parameters Group A (n=30) Mean + SD (Range) Group B (n=30) Mean + SD (Range) p value

Age (years) 52.1 + 4.6 (45-60) 50.0 + 4.2 (45-60) 0.073
Weight (kg) 55.0 + 10.7 (40-83) 59.1 + 5.2 (52-74) 0.067
Systolic BP (mmHg) 117.1 + 6.3 (110-125) 117.8 +5.8 (110-125) 0.674
Diastolic BP (mmHg) 75.6 + 5.83 (70-85) 75.6 + 6.26 (65-85) 1.000
Serum Creatinine (mg/dL) 0.9+£0.25(0.5-1.6) 1.0 +£0.27 (0.5-1.5) 0.320
FBG (mmol/L) 4.7 +0.78 (3.35-6.47) 4.9 +0.85 (3.61-6.87) 0.455

An unpaired t-test was done.

The mean systolic blood pressure was
117.83£5.83 mmHg in Group A and
117.1746.39 mmHg in Group B (p=0.674).
Mean diastolic blood pressure was identical
in both groups (75.67+6.26 vs. 75.67+5.83
mmHg; p=1.000). The mean serum

Table Il

Blood Pressure, Fasting Blood Glucose and Serum Creatinine Levels in Both Groups (n=60).

creatinine level was slightly higher in Group
Athan in Group B (1.04+0.27 vs. 0.97+0.25
mg/dL; p=0.320). Mean fasting blood
glucose levels were 4.90+0.85 mmol/L in
Group A and 4.78+0.78 mmol/L in Group B
(p=0.455). No statistically significant

differences were observed between the
groups regarding blood pressure, serum
creatinine, and fasting blood glucose levels
(Table I1).

Parameters Group A (n=30) Mean + SD (Range) Group B (n=30) Mean + SD (Range) p value
Systolic blood pressure (mmHg) 117.83 + 5.83 (110-125) 117.17 + 6.39 (110-125) 0.674 ns
Diastolic blood pressure (mmHg) 75.67 + 6.26 (65-85) 75.67 + 5.83 (70-85) 1.000 ns
Serum creatinine (mg/dL) 1.04 +0.27 (0.5-1.6) 0.97 £0.25 (0.5-1.5) 0.320 ns
Fasting blood glucose (mmol/L) 4.90 + 0.85 (3.61-6.87) 4.78 + 0.78 (3.35-6.47) 0.455 ns

An unpaired t-test was performed to compare the groups.

The mean serum magnesium level was
significantly higher in Group A compared to
Group B (1.91+1.00 vs. 1.24+0.66 mEq/L;
p=0.003). This finding indicates a

Table 111

statistically significant reduction in serum
magnesium levels among osteoporotic
postmenopausal women compared to non-

Serum Magnesium Level in Both Groups (n=60).

osteoporotic postmenopausal women (Table
1.

Parameters

Group A (n=30) Mean + SD (Range)

Group B (n=30) Mean + SD (Range)

p value

Magnesium (mEg/L)

1.91 + 1.00 (0.5-3.7)

1.24 +0.66 (0.2-2.6)

0.003**

An unpaired t-test was performed to compare the groups.

The mean spinal BMD T-score was
significantly lower in Group B compared to
Group A (—3.27+0.89 vs. —0.26+0.58;

p<0.001). Similarly, the mean femoral
BMD T-score was also significantly lower

in Group B than in Group A (—2.72+0.90

vs. —0.35+0.48; p<0.001) Table IV.
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Table IV
T-score of Bone Mineral Density in Both Groups (n=60).
Parameters Group A (n=30) Mean + SD (Range) Group B (n=30) Mean * SD (Range) p value
Spinal BMD (T-score) —0.26 +0.58 (—1 t0 0.8) —3.27 £0.89 (6 to —1.5) <0.001***
Femoral BMD (T-score) -0.35+048 (-1to 1) —2.72 £0.90 (5.5 t0 —0.2) <0.001***

An unpaired t-test was performed to compare the groups.

Serum magnesium level showed a  femoral BMD (r=+0.441, p=0.015) among V).
significant positive correlation with both  osteoporotic postmenopausal women (Table
spinal BMD (r=+0.413, p=0.023) and

Table V
Correlation of Serum Magnesium Level with Bone Mineral Density in Osteoporotic Postmenopausal Women (n=30).

Parameters r value p value
Spinal BMD +0.413 0.023*
Femoral BMD +0.441 0.015*

Pearson’s correlation coefficient test was  between serum magnesium level and bone
performed to determine the relationship  mineral density.
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Figure 1: Correlation of serum magnesium level with Spinal BMD in osteoporotic postmenopausal women (n=30).
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Figure 2: Correlation of serum magnesium level with Femoral BMD in osteoporotic postmenopausal women (n=30)

DISCUSSION

Here, the average serum magnesium
concentration is a lot less (p < 0.05) in
osteoporotic ~ postmenopausal ~ females
compared to that of the non-osteoporotic
that are postmenopausal ones. In fact, this
result matches the results of the other
researchers 1912, Though Odabasi et al.
discovered a lower mean serum magnesium
level in osteoporotic postmenopausal
women than that of non-osteoporotic
postmenopausal women, the difference was
not statistically significant. Same thing,
Roshan et al. reported that the average
serum magnesium level was lower in
osteoporotic postmenopausal women than
in osteopenic postmenopausal women. Still,
the difference was not statistically
significant 1314, In contrast, Sharma et al.
discovered a higher level of serum
magnesium in osteoporotic postmenopausal
women than in osteopenic postmenopausal
women, and the difference was statistically
significant M1, This discrepancy may be
caused by different locations and dietary
habits in the context. In the present study,
serum magnesium concentration was
positively linked to spinal and femoral neck
bone mineral density in osteoporotic
postmenopausal women. The association
was statistically significant (p < 0.05). The
same result was reported by Mederle et al.
and Okyay et al. 10151, Though Liu et al. did
not observe any correlation between serum
magnesium level and bone mineral density
in postmenopausal women. Osteoporosis is
the outcome of an imbalance between bone
formation and bone resorption [€l. The
formation and maintenance of bone depend
on the coordinated actions of osteoblasts
and osteoclasts. Throughout life, osteoclasts

remove bone matrix, and osteoblasts replace
it. Lu, Pringa and Chou found that
magnesium  supplementation causes
proliferation and  differentiation  of
osteoblasts. Leidi et al. observed that low
magnesium impairs osteoblast-like SaOS-2
cell proliferation by upregulation of
inducible nitric oxide synthase and
consequent induction of nitric oxide release
(17181 Belluci et al. found that a lack of
magnesium leads to a rise in the number of
osteoclasts [9. Because of this, a
magnesium deficiency not only reduces the
production of osteoblasts but also enhances
the formation of osteoclasts. Because of
this, a magnesium deficiency contributes to
the manifestation of osteoporosis. Some
researchers believe that a deficiency in
magnesium in postmenopausal women may
cause endothelial dysfunction 4,

LIMITATIONS

e  The study was conducted with a
relatively small sample size, which
may limit the generalizability of the
findings.

e Being a case-control study, a causal
relationship between serum
magnesium level and bone mineral
density could not be established.

e  Participants were recruited from
selected hospitals and by personal
contact, which may introduce
selection bias.

e  Serum magnesium level was
measured only once and may not
accurately reflect long-term
magnesium status.

e  Potential confounding factors such as
dietary magnesium intake, physical
activity, vitamin D status, calcium

intake, and socioeconomic factors
were not evaluated.

CONCLUSION

This study demonstrated a significant
reduction in serum magnesium levels
among  osteoporotic  postmenopausal
women compared to non-osteoporotic
controls, along with markedly lower bone
mineral density at both spinal and femoral
sites. Furthermore, serum magnesium
showed a significant positive correlation
with  BMD, indicating that lower
magnesium levels are associated with
decreased bone mass in postmenopausal
women.

RECOMMENDATION

Based on the findings of this study, routine
assessment of serum magnesium level may
be considered in postmenopausal women,
particularly those at risk of osteoporosis,
along with bone mineral density screening
for early detection. Dietary counselling and
adequate  magnesium intake through
balanced nutrition or supplementation,
when indicated, should be encouraged as a
preventive strategy against osteoporosis.
Further large-scale prospective studies are
recommended to better establish the causal
relationship between magnesium status and
bone mineral density
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