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ABSTRACT

Introduction: Menopause is a stage of women life indicating the cessation of the reproductive ability. Mostly the symptoms of

menopause are started during 45 to 55 years. During Menopause ovarian follicular function is lost and blood estrogen and

progesterone levels falls. Studies have found that the levels of serum calcium and vitamin-D are related to menopause in women.

Calcium levels were found to be lower in post-menopause women when compared to pre-menopause women. The present study
is focused on levels of calcium and vitamin-D in the postmenopausal women so that a healthy menopause can be observed in

postmenopausal women. Materials & Methods: The present analysis study was carried out in 100 patients, out of these 50
women in reproductive period were included as control group. Other 50 women who have attained menopause were included as
study group as inclusion and exclusion criteria. Care is taken for age matching among the two groups. The study has obtained

approval from the Institute Ethics Committee of Arundathi Institute of Medical Sciences, Hyderabad, Telangana. Written

informed consent has been obtained from all the participants of the study. The levels of serum calcium and vitamin D were

analysed. Statistical analysis was done using IBM SPSS Statistics 20 package. p-value of <0.05 is considered as statistically
significant and p-value of <0.005 is considered as statistically highly significant. The results were averaged as (mean + standard

deviation) for each parameter subgroups separately for Diabetics & Non-diabetics. Statistical analysis was done using IBM SPSS
Statistics 20 package. Results: It is observed that the mean levels of vitamin-D are low in the post-menopause group when

compared to pre-menopause group. Similarly the serum calcium was also found to be lower in post-menopause. This lower

calcium and vitamin D levels increase the risk of osteoporosis. The mean levels of vitamin D in post-menopausal and pre
menopausal groups are 17.5 and 30.72 respectively. Also, the levels of calcium in post-menopausal and pre menopausal groups
are 7.25 and 9.116 respectively. Discussion: In the present study, the correlation between the levels of serum calcium, vitamin D

are highly significant. In women after menopause, the significant decrease in serum calcium level specifies chances of high risk
of negative calcium balance. Women after menopause shall be carefully monitored for levels of serum calcium, for lowering risk

of bone resorption. Normal serum calcium levels do not confirm negative risk of osteoporosis, however low serum calcium

suggests supplementation of calcium with follow up. It is advisable to monitor the levels of serum calcium level, vitamin D status

and Bone Mineral Density for a happy postmenopausal life for women.
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INTRODUCTION years (1). About 1 million follicles are present at birth.
Menopause is a stage of women life indicating the  Its number reduces to about 2.5 to 4 lakhs at puberty.
cessation of the reproductive ability. Mostly the  During Menopause ovarian follicular function is lost
symptoms of menopause are started during 45 to 55  and blood estrogen and progesterone levels falls (2,3).
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Regarding prevalence of menopause, about 1.3 million
women develop menopause each year in United states
(4). In about 5% of women, menopause was reported
before the usual period. Further, 1% of women have
even stoppage of menses before the age of 40 years (5).
About 80% of women experience menopause, but the
symptoms vary person to person. It may be due
different factors such as lifestyle, food habits, smoking,
ethnicity, extent of exercise, socioeconomic status,
body mass index and medical & gynecologic history
(6). Menopause, a physiologic process related to
decrease in primary ovarian follicles. Resulting in no
effect of FSH, no LH surge and no ovulation. As the
inhibiting effect of LH and FSH is lost, their levels
continue to be higher after menopause. Small amounts
of estrogen may still be produced via conversion from
testosterone released by the adrenal glands, such that
symptoms other than the discontinuation of periods may
be negligible in some individuals (7). There are
substantial changes in vulva and vagina related to low
estrogen levels. Mucosal surface inflammation with
erythema and friability, increased vaginal pH are
observed. Similarly, introitus narrowing, thinning of
labial with decreased depth, width of vagina are noted
(8).Studies have found that the levels of serum calcium
and vitamin-D are related to menopause in women.
Calcium levels were found to be lower in post-
menopause women when compared to pre-menopause
women (9,10). Low calcium levels and inadequate
vitamin D reserves have been related to bone loss and
osteoporosis in postmenopausal women (11). Calcium,
an important mineral constituent of bones is also
responsible for calcium homeostasis. Vitamin-D has a
vital role in maintaining the calcium levels which is
absorbed through gastro-intestinal tract, kidneys and
related to remodeling of bones (12,13). Decreased
Calcium and vitamin D levels results in resorption of
bone (14,15). With related to calcium and vitamin D in
normal bone structure, postmenopausal females to be
observed along with supplementation of calcium and
vitamin D (16). Sustained levels of Calcium and
vitamin D are required for optimal bone strength and to
prevent osteoporosis and also the risk of fractures. The
present study is focused on levels of calcium and
vitamin-D in the postmenopausal women so that a
healthy menopause can be observed in postmenopausal
women. In our routine patient services, we have
observed complications of lowered calcium and vitamin
D levels in the postmenopausal women. Based on this
observation, to explore further the study of serum levels
of calcium and vitamin D are done.
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MATERIAL & METHODS

The present analysis study was carried out in the
department of Obstetrics & Gynecology, Arundathi
Institute of Medical Sciences, Hyderabad. Patients came
for OPD, health check-up and other complaints were
included in the study. A total of about 124 women have
given their initial consent for participating in the study.
Out of these, about 113 were eligible as per the
inclusion criteria. Among these, 100 patients were
randomly included in the present analysis after
considering the inclusion and exclusion criteria.
Patients with history of major illness such as diabetes,
hypertension, other endocrinal disorders, renal diseases,
hormone replacement therapy and on drug known to
alter calcium or/and vitamin D were excluded; already
under previous other medical treatment, under calcium,
vitamin-D supplementation or taking any other
hormones which may alter bone composition are
excluded from the study. Out of total 100 patients, 50
women in reproductive period were included as control
group. Other 50 women who have attained menopause
were included as study group. Care is taken for age
matching among the two groups. The study has
obtained approval from the Institute Ethics Committee
of Arundathi Institute of Medical Sciences, Hyderabad,
Telangana. Written informed consent has been obtained
from all the participants of the study Laboratory
analysis was performed on the morning in fasting state.
Among typical routine laboratory values, serucalcium,
vitamin D were assessed. Blood samples were collected
into serum separator tubes (BD Vacutainer, Australia).
Blood samples were left to clot for 30 min before being
centrifuged at 1500g for 10 min at 4°C. Serum was
obtained and calcium and vitamin D concentrations
were measured by chemiluminescent immunoassay
(Access 2; Beckman Coulter, CA). The data was
arranged in suitable tables for analysis under different
headings. The results were averaged as (mean =*
standard deviation) for each parameter subgroups
separately for Pre & Post-menopause groups. Statistical
analysis was done using IBM SPSS Statistics 20
package. p-value of <0.05 is considered as statistically
significant and p-value of <0.005 is considered as
statistically highly significant. Conclusions were drawn
based on outcome of this statistical analysis.

RESULTS

On statistical analysis of the levels of Serum calcium
and Vitamin D among Preme no pause and post
menopause groups, the following results were observed.
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Table 1: Paired samples statistics among Post and Pre-menopause women.
Mean N Std. Deviation | Std. Error Mean

Vitamin | Post-menopause 17.500 50 4.6346 0.6554

D Pre-menopause 30.720 50 10.0001 1.4142

Calcium Post-menopause 7.250 50 1.3829 0.1956

Pre-menopause 9.116 50 0.9360 0.1324

In the present study, the mean levels of vitamin D in post-menopausal and pre menopausal groups are 17.5 and
30.72 respectively. Also, the levels of calcium in post-menopausal and pre menopausal groups are 7.25 and 9.116
respectively. So, it is observed that the levels of Calcium and vitamin D were lowered in post-menopausal women
when compared to pre-menopause women as shown in Table-1.

Table 2: Paired samples Correlations among Post and Pre-menopause women.

N Correlation Sig.
Vitamin D | Post-menopause & Pre-menopause 50 -0.122 0.400
Calcium | Post-menopause & Pre-menopause 50 0.066 0.648

In Table-2, on analysis of correlation, it is observed that there was a negative correlation showing that the levels of
vitamin D decreases significantly in post-menopause when compared to pre-menopause women. Further, upon
analysis as in Table-3 below, the vitamin D and Calcium levels were significantly altered in post-menopause women
when compared to pre-menopause women. It can be concluded that the levels of vitamin D and calcium reduces due

to changes of menopause.

Table 3: Paired samples Test among Post and Pre-menopause women.

Paired Differences
95% Confidence .
Mean Std. Esrtlfjdr Interval of the t df ?;?I'e(dz)'
Deviation Difference
Mean
Lower Upper
Vitamin Post-menopause )
D & Pre- 13.2200 11.5216 1.6294 |-16.4944 -9.9456 -8.113| 49 0.000
menopause
Post-menopause
Calcium & Pre- -1.8660 | 1.6177 0.2288 | -2.3257 -1.4063 -8.156 | 49 0.000
menopause

It can be observed that the levels of vitamin D and calcium reduces due to changes of menopause.

DISCUSSION

In the present study, the serum calcium levels were
significantly reduced in the post-menopausal group 7.25
mg/mL (SD 1.38) when compared to the premenopausal
group i.e. 9.116 mg/m L (SD 0.93). Lowering ovarian
function with menopause is associated with low bone
mass and calcium metabolism. Estrogens will result in
re-modelling of bone by increased osteoblast activity
and reduced osteoclast activity with synthesis of
cytokine resulting bone resorption. After attaining
menopausal, the mechanism resulting in negative
calcium balance is not completely known, but low
oestrogen levels may result in low calcium because of
decreased intestinal calcium absorption and decreased
renal reabsorption along with possible increased gut
calcium excretion (17). Low estrogen is also associated
with calciuria, by more filtered load of Calcium.
Estrogen receptors on renal tubules may be associated
with renal calcium conservation (18). The low calcium
absorption is related to low circulating 1,25 dihydroxy
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vitamin D levels and also with gut resistance (19). Low
intestinal 1,25 dihydroxy vitamin D receptors with
ovariectomy are associated with low intestinal calcium
absorption(20). Oestradiol is also related to be with the
gut receptor and increase calcium absorption. Few
studies have shown altered intestinal weight per unit
length after ovariectomy, which may be associated with
passive, paracellular calcium transport. Nordin et al.7 in
their study on postmenopausal women found low
calcium absorption which may be due to either active
calcium transport or calcium absorption system.
Further, they also reported high urinary calcium which
may be related to low tubular resorption (21). In
countries like India, the awareness related to calcium
supplementation women particularly after menopause is
very less. Low levels of calcium and vitamin D are
associated with low calcium absorption, high
parathyroid hormone and bone loss. There are studies
showing low calcium levels, high PTH, high IL-6
(Interleukin-6) in postmenopausal women (22-24).
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CONCLUSION

In women after menopause, the significant decrease in
serum calcium level specifies chances of high risk of
negative calcium balance. Women after menopause
shall be carefully monitored for levels of serum
calcium, for lowering risk of bone resorption. Normal
serum calcium levels do not confirm negative risk of
osteoporosis, however low serum calcium suggests
supplementation of calcium with follow up. It is
advisable to monitor the levels of serum calciumlevel,
vitamin D status and Bone Mineral Density for a happy
postmenopausal life for women.
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