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ABSTRACT

Background: Hypovitaminosis D is widely prevalent in India
and is a formidable issue especially in postmenopausal wom-
en. The study intends to estimate the prevalence of vitamin D
deficiency among postmenopausal women with osteoporosis.

Methods: The study was performed at a referral teaching in-
stitute in north India between 2007 and 2009. One hundred and
ninety postmenopausal osteoporotic women were enrolled and

INTRODUCTION

With increasing life expectancy there is exponential increase in
osteoporotic fractures. It is projected that the number of hip frac-
tures worldwide will exceed six million by 2050 [1]. A person with
osteoporotic vertebral fracture has 4 to 5 time’s higher risk of an-
other vertebral fracture and 2 to 3 times higher risk of hip fracture
[2, 3]. The study intends to estimate the prevalence of vitamin D
deficiency among postmenopausal women with osteoporosis.

MATERIALS AND METHODS

The present study was conducted at the Department of Orthope-
dics and the Division of Endocrinology, Department of Medicine,
J. N. Medical College Hospital, AMU, Aligarh, India between 2007
and 2009. The study was approved by the board of studies and
the protocol was approved by the local institutional review com-
mittee. Informed consent was obtained from all subjects involved
in the study.

Inclusion criteria: Women who were post-menopausal for at
least one year and had osteopenia or osteoporosis as evidenced
by bone mineral density <2.5 SD or fragility fractures.

Exclusion Criteria: Deranged renal function, abnormal thyroid
function, significant liver disease, history of cancer, regular therapy
with a phosphate binding antacid, estrogen replacement therapy
within the previous 9 -12 months, therapy with any other drug that
affect skeleton like steroids, anti convulsants and anticoagulants.

All patients were given elemental calcium 1000 mg/day and vitamin
D 1000 IU/day. In this study a detailed history and physical ex-
amination was carried out for every subject who entered the study
as per predesigned performa covering all known risk factors for
primary osteoporosis and all known conditions leading to second-
ary osteoporosis. Blood samples were collected for hematological
parameters and ESR, estimation of serum calcium, serum phos-

the clinical information was collected along with the assess-
ment of biochemical parameters.

Results & Conclusion: Serum vitamin D was found to be de-
ficient in two third of patients. A significant correlation was ob-
served between body mass index and bone mineral density at
lumbar spine. Prevention and early detection of hypovitamino-
sis D is the key to reduce the incidence of osteoporosis among
postmenopausal women.
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phorus, serum 25-hydroxy vitamin D, serum TSH, serum alkaline
phosphatase, serum PTH, lipid profile, creatinine and fasting sugar.
Bone Mineral Density was estimated by GE Lunar Densitometer.at
three sites, lumbar spine (L1- L2 level), right hip and left hip. Serum
25-hydroxy vitamin D was estimated using chemiluminescent im-
munoassay and other biochemical parameters using spectropho-
tometric analysis. Statistical analysis was performed using SPSS
version 11.5 statistical package for windows (SPSS, Chicago, IL).
Continuous variables were expressed as mean +/- S.D or range,
and qualitative data was expressed in percentages. The associa-
tion between continuous variables was tested by linear correlation
using Pearson’s coefficient. All tests were two tailed, and a P-value
of </= 0.05 was considered significant.

RESULTS

One hundred ninety women (146 with osteoporosis attending the
endocrine OPD and 44 patients attending orthopedics OPD with
fragility fracture) aged 42 to 80 years were studied. Out of one
hundred and forty-six post-menopausal females registered from
endocrine OPD, one hundred and fourteen had achieved natural
menopause and thirty-two had their uterus and ovaries removed
surgically due to some pathology before attaining menopause
and were included due to decreased bone density on DEXA scan.
Among the forty-four Orthopedic patients, all except one had at-
tained natural menopause. This patient underwent hysterosalp-
ingectomy due to fibroid uterus before attaining menopause.

The baseline clinical and biological characteristics of all the one
hundred and ninety patients included in the study are given in [Ta-
ble/Fig-1]. History of back pain was present in eighty three patients
and fourteen patients had history of fragility fractures. Sixteen pa-
tients had history of cigarette smoking and 2 were chronic alcohol-
ics but no significant liver disease. One hundred and twenty-three
patients were living a sedentary life style with no or little weight
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Variable N=(190)

Mean S. D.
Age (yrs) 56 8.9
BMI (kg/m2) 26.4 4.7
Lumbar spine BMD (gm/cm2 0.849 0.134
Lumbar spine t-score 2.7 1.2
Hip BMD (gm/cm2) 0.851 0.198
Hip t-score -1.4 1
S.Calcium(ionised) (mmol/L) 1.07 0.07
S.25-0OH vitamin D (hg/ml) 19.7 8.2
S. TSH (mIU/L) 2.45 3.25
Creatinine (Mg%) 0.97 0.25
Total cholesterol (mg %) 178 41
Triglycerides (mg% 130 60
HDL (mg %) 47 13
LDL (mg %) 117 45
VLDL (mg %) 32 21
Milk Intake (ml/day) 164 128
Sun exposure (mts./day) 33 26

[Table/Fig-1]: Baseline Characteristics of patients (n= 190)

bearing and muscle building exercise. Serum phosphorus was in
normal range in all patients. Serum PTH was done randomly in for-
ty-one subjects and was found to be within normal range. Serum
alkaline phosphatase done in all patients and levels were raised in
56 patients. Total serum protein level was low in twelve patients.
Serum creatinine was slightly raised in six patients who were either
due to dehydration or old age and improved on proper hydration
and repeat testing. In our study we also found a significant correla-
tion between BMI and BMD at lumbar spine (p= 0.004).

We saw that majority of our subjects had only occasional or no
intake of milk and daily sun exposure of less than 30 minutes. But
on doing serum 25-hydroxy vitamin D levels in all patients, revealed
vitamin D deficiency (serum 25-OH vit. D = 5 - 20 ng/ml) in 118 out
of 190 subjects (62%) and severe vitamin D deficiency (serum 25-
OH vit. D = < 5 ng/ml) in four subjects (2.1%). Moreover what was
more important was that this vitamin D insufficiency was strongly
related to the baseline lumbar spine BMD (p< 0.05). In all the pa-
tients with osteoporotic fractures treated operatively or non opera-
tively fracture united at six months of treatment and majority of the
patients were walking full weight bearing by that time except for
five patients with osteoporotic collapse of multiple vertebrae who
were able to manage to sit with brace application and had marked
improvement in pain but were not able to walk.

DISCUSSION

Our observations reveal very high incidence of hypovitaminosis
D among postmenopausal women with osteoporosis. A strong
correlation was also observed between BMI & BMD. However, a
caution is advised to generalize our observation to the population
at large. Our results are restricted to a specific set of patients
presenting to a tertiary care referral centre which may not be rep-
resentative of general community. An adequately powered com-
munity based study analyzing bone turn over markers in addition
is expected to provide better answer to the research question.
Despite the inverse correlation between markers of bone turn-
over and bone mass, their measurement has wide variations and
cannot substitute for measurement of BMD in the diagnosis of
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osteoporosis. Because elevated values of both resorption and
formation markers do indicate increased risk for bone loss and
fractures, their measurement may become useful in determining
the need for therapy, particularly if they can be made more ac-
curate and less expensive.

Genetic factors exert a strong and perhaps predominant influ-
ence on peak bone mass, but physiological, environmental, and
modifiable lifestyle factors can also play a significant role. Among
these are adequate nutrition and body weight, exposure to sex
hormones at puberty, and physical activity [4]. Vitamin D is re-
quired for optimal calcium absorption and thus is also important
for bone health. Indeed, in patients who are vitamin D deficient,
no more than 15 % of dietary calcium is absorbed, whereas in
persons who are not vitamin D deficient 30 — 80% of dietary
calcium is absorbed [5]. Decreased calcium leads to increased
parathyroid secretion which causes increased bone resorption
[6]. There is strong evidence that physical activity early in life
contributes to higher peak bone mass [7]. Some evidence indi-
cates that resistance and high impact exercise are likely the most
beneficial. In our study we found that vitamin D deficiency (< 20
ng/ml) is quite common in India (64.3%) as has been reported
by various other studies Arya et al (2004) reported an incidence
of 66.3% using 15 ng/ml as the cut-off point [3]. Using 20 ng/ml
they reported an incidence of more than 78 %. We also found
a significant correlation between low 25-hydroxy vitamin D levels
in serum and baseline BMD at lumbar spine. Many studies have
earlier reported similar results [8,9,10,11].

All the fractures treated by various methods including devices with
improved anchorage techniques like locked plating and locking
screws united indicating that osteoporotic fractures usually unite
if immobilized properly by proper anchorage implants although it
may take a little longer for them to unite. In the present study, we
were not able to assess the effect on reduction in fracture risk due
to short period of study (15 months). One of our patients suffered
a refracture after undergoing surgery for fracture of femoral neck.
But this refracture occurred within 3 weeks of starting treatment
and role of treatment cannot be assessed. Fourteen of our pa-
tients had history of fragility fractures in the past and these pa-
tients were not taking any treatment for osteoporosis in the past.

Our study indicates very high incidence of hypovitaminosis D
among postmenopausal women with osteoporosis. Prevention of
vitamin D deficiency by appropriate diet, activity, sunlight exposure
appears to be the primary prerequisite in reducing the incidence
of osteoporotic fractures among postmenopausal women.
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