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Abstract

Background: Osteoporosis and vitamin D deficiency (VDD) are growing concerns for the elderly
population, especially postmenopausal women worldwide. The association between osteoporosis and
VDD among Bangladeshi postmenopausal women was not adequately evaluated.

Objective: To assess the association between VDD, intact parathyroid hormone (iPTH) status, and
bone mineral density (BMD) status among postmenopausal Bangladeshi women

Methods: This single-center, cross-sectional study included 60 postmenopausal women. A
pre-designed case record form was used to record baseline demographic variables. BMD was
assessed using dual-energy X-ray absorptiometry on eligible patients who met the inclusion and
exclusion criteria, where T-scores indicating normal (> -1), osteopenia (-1 to -2.5), or osteoporosis (<
-2.5) based on lumbar spine (LS) and femoral neck (FN) measurements. Vitamin D was categorized
as deficient (<20 ng/mL), insufficient (VDI: 20-29 ng/mL), or sufficient (=30 ng/mL) based on
serum 25(OH)D levels. Vitamin D and iPTH were measured by chemiluminescence immunoassay.
Results: Among 60 postmenopausal women, 43.3% had osteoporosis and 56.7% had no
osteoporosis. VDD, insufficiency, and sufficiency were present in 50%, 35%, and 15% respectively
in the study participants. Serum iPTH was higher in 20.0% of the study participants. Vitamin D
levels were lower in women with osteoporosis than those without [15.6+5.5 vs. 20.6£8.9, p <0.001].
Serum iPTH negatively and moderately correlated with 25(OH)D and LS-BMD [both: r=-0.4,
p=0.001] but not with FN-BMD. In multivariate regression analysis, only serum iPTH [B=0.4,
p=0.001] and vitamin D insufficiency [B= 0.5, p=0.015] had a predictive association with LS-BMD.
Conclusion: Both VDD and osteoporosis, are common in postmenopausal Bangladeshi women. Low
vitamin D levels can play a role in developing osteoporosis by increasing bone remodeling as an
effect of raised iPTH. /J Assoc Clin Endocrinol Diabetol Bangladesh, July 2024;3(2): 47-52]
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Introduction function.! Vitamin D deficiency (VDD) is quite
Vitamin D is important for the optimum functioning of  prevalent, especially in postmenopausal women, and
the musculoskeletal system as it stimulates dietary worldwide almost one billion people are suffering from
calcium absorption, the mineralization of the osteoid, vitamin D insufficiency (VDI) or VDD.? In adults, VDD
and have a regulating role in bone turnover and muscle is manifested as muscle weakness, bone mineralization
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defect (leading to osteomalacia and osteoporosis),
muscle pain, reduced bone mineral density (BMD) as
well as higher incidence of fractures and falls.
Biochemically, low vitD is associated with an increase
in serum parathyroid hormone (PTH) concentration
which contributes to some of the deleterious effects of
VDD.'

BMD represents the density or thickness of the bone. It
is an indirect indicator of osteoporosis and a predictor of
fracture in clinical medicine. Dual energy X-ray
absorptiometry (DEXA) is the most widely used
methodology for BMD measurements. This test
measures the bone density of the pelvis or spine. The
bone density can also be measured at the lower arm,
wrist, finger, or heel by ultrasound bone densitometer.’
There is a rich ongoing debate about the association
between 25-hydroxyvitamin D [25(OH)D] and BMD.
Some studies suggest that a low serum 25(OH)D is
associated with low BMD, while others suggest no
significant association between the two variables. These
studies are very distinct from each other regarding
population characteristics; only a few of the studies are
population-based.*

There are reports of co-existence of VDD and low BMD
among postmenopausal women of many countries of the
world. Still, little information is available between the
association of vitamin D status and osteoporosis in
Bangladeshi postmenopausal women.” Hence, the
present study aimed to assess the association between
VDD and osteoporosis in postmenopausal Bangladeshi
women.

Methods

Study population: This cross-sectional study was
conducted for six months (January 2021 to June 2021),
after taking ethical approval from the Institutional
Review Board of Dhaka Medical College, Dhaka.
Postmenopausal women (n=60) with at least one year of
amenorrhea and age more than 45 years were recruited
from the outpatient Department of Dhaka Medical
College Hospital, Dhaka, Bangladesh. Written informed
consent was obtained from all study participants.
General and demographic information of study
participants were taken by qualified personnel. Women
with endocrine diseases (e.g., Cushing syndrome,
hyperthyroidism, primary or secondary
hyperparathyroidism), and suffering from other illnesses
like advanced renal disease, hepatic dysfunction, and
other advanced comorbid conditions were excluded
from the study. Women on steroid therapy or any
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anti-osteoporotic medications like hormone replacement
therapy or bisphosphonates were also excluded.
Biochemical measurements: Serum 25(OH)D was
measured by  automated  chemiluminescence
immunoassay (Alinity i Abbott, USA). Women were
classified based on vitamin D levels as deficient (<20
ng/mL); insufficient (20— 29 ng/mL); and sufficient (>30
ng/mL) according to the Endocrine Society’s
recommendations.® Serum intact PTH (iPTH) was
measured by  automated  chemiluminescence
immunoassay (Alinity i Abbott, USA).
Hyperparathyroidism was defined as an iPTH >65
pg/mL.’

Bone mineral density: BMD was measured by
dual-energy X-ray absorptiometry (DEXA) at the
lumbar spine (LS) and either the left or right femoral
neck (FN). BMD values were interpreted as T-score and
the lowest T-score at any of these sites was taken as the
representative T-score. T-score was calculated as the
difference between the measured BMD of the patient
and the expected bone density value in a normal young
person (YN) divided by the population SD [T-score=
(BMD-YN)/SD]. Normal T-score was defined as a level
more than —1, osteopenia from -1 to —2.5, and
osteoporosis less than-2.5.*

Statistical analysis: Analysis was performed with SPSS
Software (version 20) and, results were presented as
absolute values (percentage) and mean =+ standard
deviation (SD). Student’s t-test and Pearson’s chi-square
test were used to assess the association between the two
groups. Pearson's correlation test was used to see the
correlation. In multivariate linear regression analysis,
the dependent variables were FN-BMD and LS-BMD
and the independent variables were age, BMI, years
since menopause, iPTH, and vitamin D.

Results
Among 60 postmenopausal women, 43.3% had
osteoporosis and 56.7% had no osteoporosis

[osteopenia: 32 (53.3%), normal: 2 (3.3%)]. Women
with osteoporosis had similar age, years since
menopause, BMI, and iPTH levels in comparison to
women without osteoporosis. FN-BMD detected more
cases of osteopenia (57% vs. 47%) and osteoporosis
(32% vs. 17%) than LS-BMD. Although vitamin D
levels were lower in women with osteoporosis than
those without, there was no significant association with
vitamin D status (Table-I).

The VDD and not-VDD [sufficiency: 9 (15%),
insufficiency: 21 (35%)] were present equally in the
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Table-I: Characteristics of the study participants based on BMD status (n=60)
Variables Total (n=60) Non-osteoporosis Osteoporosis p-value
(n=34, 57%) (n=26, 43%)
Age (years) 61.6+£9.7 62.8+9.4 63.4+10.3 0.790
Years since menopause 11.25+4.7 10.7+4.3 11.8£5.1 0.397
>20 years 11 (18.3) 5(45.5) 6 (54.5) 0.406*
<20 years 49 (81.7) 29 (59.2) 20 (40.8)
BMI (Kg/m2) 25.442.8 25.34+3.0 25.1+2.7 0.640
LS BMD (gm/cm2) 0.8+£0.2 0.8+0.1 0.7£0.2 0.005
LS T Score -1.4+1.2 -0.93£1.03 -1.98+1.3 0.005
FN BMD (gm/cm?2) 0.7+0.2 0.7£1.0 0.6£0.1 0.002
FN T score -1.9+1.2 -1.684+0.83 -2.4£1.0 0.002
25(0OH)D (ng/mL) 20.949.04 20.6+8.9 15.6+5.5 <0.001
Sufficiency: >30 9 (15.0) 3(8.8) 6(23.1)
Insufficiency: 20 — 29 21 (35.0) 13 (38.2) 8(30.8) 0.306*
Deficiency: <20 30 (50.0) 18 (53.0) 12 (46.1)
iPTH (pg/mL) 53.9+£21.2 55.4+16.7 57.9+24.7 0.580

BMI (body mass index), BMD (bone mineral density), FN (femoral neck), LS (lumbar spine), iPTH (intact parathyroid hormone)

Student’s t-test, Pearson’s chi-square test

2=1.7,p=0.19

m Normal iPTH, 10 -65 pg/mL 25 *
30 m High iPTH, =65 pg/mL (86.7)
25 19 (73.3)
20 (90.5)
a’?l_
=15
7 10 ; 267)
(77.8) , , 1;3 =0.
5 .(zz.z] (9.5) (13.3) .
0 [ ] [ ] -

VDS, =30ng/ml. VDI, 20-29ng/ml.  Not deficient,=20 VDD, <20 ng/'mL

ng/mL
Vitamin D classification

Figure-1: Association between vitamin D statuses with intact parathyroid hormone statuses in the study population (n= 60)

VDS (vitamin D sufficiency), VDI (vitamin D insufficiency), VDD (vitamin D deficiency), iPTH (intact parathyroid hormone)

Pearson’s chi-square test was done

Table-II: Correlations among 25(OH)D, iPTH, study participants. Serum iPTH was higher in 12

LS-BMD, and FN-BMD in the study population (n=

60) (20.0%) and normal in 48 (80.0%) in the study
participants. There was no significant association

Variables - 25(OH)D LS-BMD FN-BMD between vitD and iPTH statuses (Figure-1).
25(0H)D r(p) 0 1;32 97) <0 lrz(l)))él 7 Serum iPTH negatively and moderately correlated with
PTH 0.4(0.001) 0.4 (0.001) 02(0.128) 250HD and LS-BMD but not with FN-BMD (Table-II).

In multivariate regression analysis, only serum iPTH,

LS (Lumber spine), FN (Femoral neck), BMD (bone mineral density)  and VDI had predictive associations with LS-BMD

Pearson correlation test was done (Table-III).
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Table-III: Predictors of bone mineral density at lumbar (LS-BMD) and femoral neck (FN-BMD) sites in the

study participants (n=60)

Independent

variables r2 B p r2 B p

Age (years) <0.1 -0.1 0.277 <0.1 -0.1 0.574

Body mass index (kg/m2) <0.1 <-0.1 0.827 <0.1 -0.2 0.270

Intact parathyroid hormone, pg/mL 0.2 0.4 0.001 <0.1 0.1 0.821

Vitamin D (ng/mL) Sufficiency, >30 0.1 0.3 0.515 0 <-0.1 0.956
Insufficiency, 20 — 29 0.3 0.5 0.015 0.1 0.3 0.275
Deficiency, <20 0.1 -0.4 0.055 0.1 0.2 0.207

Multivariate linear regression analysis was done with LS-BMD and FN-BMD as dependent variables

Discussion

VDD has been recently described as a pandemic
condition with significant consequences for individual
and public health, related not only to musculoskeletal
health but also to a wide range of different chronic
diseases." Several studies have shown that low serum
vitamin D and calcium levels and high PTH levels are
the most important risk factors in developing
osteoporosis. Our study revealed that the prevalence of
VDD was 50%, insufficiency was 35%, and sufficiency
was 15%, respectively this finding was consistent with
other studies in Bangladesh and other Asian countries.
The prevalence of VDD in post-menopausal women was
found to be 47% in Thailand, 49% in Malaysia, 90% in
Japan, and 92% in South Korea.” This study considered
the association of serum 25(OH) D levels, iPTH, and
BMD in healthy post-menopausal women irrespective of
dietary intake and sun exposure.

In this study around 56% to 40% of patients were
suffered from osteopenia and osteoporosis in the
deficient group, 57% to 38% suffered from osteopenia
and osteoporosis in VDI respectively. Remarkably, this
study showed patients with vitamin D sufficient group
had osteopenia and osteoporosis, that was comparable to
a previous study’.

In this work, no significant correlation was found
between vitamin D levels and BMD (both LS and FN).
Similarly a study found no association between
25(OH)D and BMD at any of the skeletal sites after
adjusting for age, duration of menopause, body mass
index, calcium, and PTH.* In contrast, a significant
correlation was seen between age and BMD, vitamin D
and BMD, and age with Vitamin D in another study.’
The relationship between 25(OH)D and BMD is still a
debatable issue. This can be explained by differences in
population, age group, and the vitamin D levels used to
classify deficiency and insufficiency in different
studies.” However the optimal level of vitamin D is still
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controversial and different authors use different vitamin
D level in their study. Parfitt et al. found VDD at 25
nmol/l, while other authors based on PTH established
normal vitamin D values at 37 nmol/l to 50 nmol/1.9
VDI leads to secondary hyperparathyroidism and we
found a negative correlation between iPTH and vitamin
D. Raised PTH concentrations may play a role in the
development of increased bone remodeling and bone
loss in postmenopausal women with VDD, according to
this biochemical picture of our study. We found
25(OH)D responsible for a 42% variation in iPTH value.
A study found that 27% of the cases with VDD had
secondary  hyperparathyroidism and  25(OH)D
concentration was significantly lower in these cases.'

In contrast, a study showed no correlation between iPTH
and vitamin D at any of the vitamin D cut-off values.
This conclusion could be attributable to the fact that they
included relatively young postmenopausal women under
the age of 70. This disparity could be explained by the
fact that older women are more likely than younger
postmenopausal women to acquire secondary
hyperparathyroidism.® Similar findings were described
by a study where vitamin D and iPTH, or iPTH and
osteoporosis, were found to have no statistically
significant connection.’ These results can be explained
by the smaller number of sample size.  Present study
also detected that women with osteoporosis have raised
iPTH than non-osteoporotic women. In addition, there
was a strong negative relation between iPTH level and
LS BMD; this elucidates the significance of the
hormone in postmenopausal women's bone loss. Similar
finding was observed in the study done by P. Aguado et
al.'’

The present study showed an increased prevalence of
osteoporosis in participants whose menopausal years
>20. A similar relationship between menopausal
duration and BMD was found in the study by B. Heidari
etal.''"?

Although this study did not show a significant
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correlation between 25(OH)D and BMD in the LS and
FN, present data did reveal a strong negative correlation
between iPTH and 25(OH)D. A similar result was found
by a study." This biochemical picture suggests that
increased concentrations of PTH might play an
important role in the development of increased bone
remodeling and bone loss in postmenopausal women
with vitamin D insufficiency. In contrast to the present
study and previous reports, Villarreal et al. did not find a
correlation between 25(OH)D and iPTH at physiological
concentrations in their population.'*"”

The limitations of the present study include those
typically associated with cross-sectional studies. All the
subjects studied were from a single center, so the sample
may not be representative of the general population.
Furthermore, factors like sunlight exposure, dietary
habits, physical activity, and the presence of diabetes
were not considered as variables, which were also
limitations of this study.

Conclusion

VDD and osteoporosis are highly prevalent in
post-menopausal Bangladeshi women. Although a direct
relationship could not be established between 25(OH)D
and BMD, but VDD coexists with low BMD.
Significant negative correlation was found between
vitamin D and iPTH and iPTH was negatively correlated
with BMD. Low vitamin D levels can play a role in
developing osteoporosis by increasing bone remodeling
as an effect of raised iPTH. Increased duration of
menopause should be taken into attention to intensify
screening of postmenopausal women because of its
higher relative risk of developing Osteoporosis.
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