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INTRODUCTION 

Perimenopause is defined as “the time preceding the 

normal menopause during which declining ovarian 

function causes oligomenorrhea or dysfunctional uterine 

bleeding, symptoms of estrogen deficiency and elevated 

gonadotrophins.”
1
 It is a progressive endocrinologic 

continuum leading to a final cessation on menstruation.
2 

According to WHO, “perimenopause should include the 

period immediately before the menopause (when the 

endocrinological, biological and clinical features of 

approaching menopause commence) and the first year 

after menopause.”  

In a nutshell, perimenopause is a unique hormonal 

transition. It is demonstrably more complex than it was 

previously understood to be; it is clearly not a time of 

“declining ovarian function.”
1
 Instead, dynamic 

perimenopausal ovaries produce erratic and high estradiol 

levels and rarely ovulate normally. These changes in 

hormonal levels manifest themselves in most aspects of a 

woman‟s health and may present as conditions involving 

almost every system of her body.  

A plenty of physiological, hormonal and physical 

changes start to take place in the peripmenopausal phase 

of a woman‟s life. Most noticeable physical changes that 
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ABSTRACT 

Background: The present study was carried out with an aim to assess Vitamin D, parathyroid hormone and calcium 

status in perimenopausal women and to find out their mutual correlation. 

Methods: The present work was carried out on in the Department of Obstetrics and Gynaecology, in collaboration 

with Department of Biochemistry at Era's Lucknow Medical College and Hospitals, Lucknow, U.P. 80 healthy 

females aged 40-50 years were included in the study. Serum vitamin D, parathyroid hormone and calcium levels were 

assessed. Data was analyzed using ANOVA and Pearson correlation coefficient. 

Results: Osteopenia and osteoporosis was seen in 33 (41.3%) and 21 (26.3%) women respectively, 50 (62.5%) 

women had S. vitamin D levels <30 ng/ml, a total of 43 (53.8%) women had parathyroid hormone <75 pg/ml. No 

association between BMD status, parathyroid hormone, S. calcium levels and vitamin D levels was observed 

(p>0.05). Correlation between Vitamin D levels and Parathyroid hormone levels was weak and not significant. 

Conclusions: The findings of present study highlighted that perimenopausal phase should be regarded as a transition 

phase where a lot of physiological changes take place resulting in bone mineral density loss and fall in serum 

hormonal, vitamin and mineral levels. Owing to tremendous continuing changes the relationship between these 

parameters is vitiated and does not show a systematic change.  
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make onset during perimenopausal phase include decay 

in bone mineral density, which has been shown to be 

dependent on calcium content, which in turn is affected 

by declining 25(OH)2 Vitamin D levels and parathyroid 

hormone.
3-5

 Hence, perimenopausal phase, which is 

considered to be a precursor of decline in bone-mineral 

density must also have relative effect on the serum 

calcium, parathyroid hormone and 25(OH)2 vitamin D 

levels. Considering the importance and relevance of this 

relationship, the present study was carried out to assess 

the bone mineral density, Vitamin D, parathyroid 

hormone and calcium status in perimenopausal women 

and to find out a plausible relationship between them. 

METHODS 

The present work was carried out in the Department of 

Obstetrics and Gynaecology, in collaboration with 

Department of Biochemistry at Era's Lucknow Medical 

College and Hospitals, Lucknow, U.P. over a period of 

eighteen months starting from January 2014 to June 

2015. 

A total of 80 women aged 40 to 50 years not taking 

vitamin D and calcium preparation for last 6 months and 

undergoing perimenopausal changes for 3-4 years period 

before menopause were enrolled in the study after taking 

informed consent. Clearance was taken from the 

institutional ethical committee. Women with any chronic 

disease such as diabetes mellitus, hypertension, 

hyperthyroidism, asthma, chronic Kidney disease, 

epilepsy, HIV and women outside the selected age group 

who have attained menopause were excluded from the 

assessment. 

The questionnaire was filled to get the information about 

social status, education, exercise, sun-exposure and diet. 

The blood samples were collected for serum Vitamin D, 

parathyroid hormone and calcium.  

Vitamin D levels were assessed using DIAsource 25OH 

Vitamin D Total ELISA kit. Vitamin D levels <10 ng/ml 

were considered to indicate vitamin D deficiency, levels 

in the range 10-29 ng/ml were considered to indicate 

vitamin D insufficiency.  

Parathyroid hormone levels were assessed quantitatively 

using Biomerica Intact-PTH ELISA reader. iPTH levels 

>75 pg/ml were considered to indicate 

hyperparathyroidism.  

Bone mineral density was assessed using DEXA Bone 

densitometer. Values below -2SD were considered to 

indicate osteopenia whereas values below -3SD were 

considered to indicate osteoporosis. 

Data was analysed using Statistical Package for Social 

Sciences (SPSS) version 15.0. Analysis of variance and 

Pearson correlation coefficient were calculated. The 

confidence level of the study was kept at 95%, hence „p‟ 

value <0.05 indicated a statistically significant 

association. 

RESULTS 

Age of women enrolled in the study ranged from 42 to 50 

years. Mean age was 42.35±2.23 years. Exactly half the 

women were overweight and obese (42.50% and 7.50%). 

There were 17 (21.5%) women who were underweight. 

Only 26 (32.5%) had normal BMD. Maximum had 

osteopenia (n=33; 41.3%). There were 21 (26.3%) 

women who had osteoporosis. Vitamin D deficiency was 

found in 3 (3.8%) women. Majority (58.8%) had vitamin 

D levels in the range of 10-29 ng/ml thus indicating 

vitamin D insufficiency. A total of 30 (37.5%) had 

vitamin D levels in normal range. Serum ionic 

parathyroid hormone (iPTH) levels indicative of 

hyperparathyroidism were seen in 37 (46.2%). Mean 

serum calcium levels were 8.62±1.23 mg/ml (Table 1). 

Table 1: Profile of women enrolled in the study. 

SN Characteristic Statistic 

1. Mean Age±SD (Range) in years 
45.35+2.23 

(42-50) 

2. 

BMI Category  

Underweight (<18.5 kg/m
2
) 17 (21.5%) 

Normal weight (18.5-24.9 

kg/m
2
) 

23 (28.75%) 

Overweight (25.0-29.9 kg/m
2
) 34 (42.50%) 

Obese (>30 kg/m
2
) 6 (7.50%) 

3. 

BMD Status  

Normal  26 (32.5%) 

Osteopenia 33 (41.3%) 

Osteoporosis 21 (26.3%) 

4. 

25(OH)2 Vitamin D status  

<10 ng/ml (Deficient) 3 (3.8%) 

10-29 ng/ml (Insufficient) 47 (58.8%) 

30-100 ng/ml (Normal) 30 (37.5%) 

5. 

Ionic Parathyroid level (iPTH)  

<75 pg/ml  43 (53.8%) 

>75 pg/ml 

(Hyperparathyroidism) 
37 (46.2%) 

6. 
Mean Serum Calcium levels 

(mg/ml) 
8.62±1.23  

No significant association between BMD status and 

vitamin D, serum calcium and iPTH levels was observed 

(p>0.05) (Table 2). 

No significant association vitamin D levels with serum 

calcium and iPTH levels was observed (p>0.05) (Table 

3). 
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Table 2: Association between BMD status and other 

study parameters. 

BMD 

Vitamin D 

(ng/ml) 

Calcium 

(mg/ml) 
iPTH (mg/ml) 

Mean SD Mean SD Mean SD 

Normal 

(n=26) 
22.75 8.08 8.48 1.26 115.76 99.79 

Osteopenic 

(n=33) 
27.36 8.73 8.71 1.25 90.26 64.57 

Osteoporotic 

(n=21) 
27.70 8.41 8.67 1.14 83.78 61.44 

Statistical 

Analysis 

(ANOVA) 

'F'=2.787; 

p=0.068 

'F'=0.262; 

p=0.770 

'F'=1.204; 

p=0.306 

Table 3: Association of parathyroid levels and 

Calcium levels with vitamin D levels in Study 

population. 

Vitamin 

D 

(ng/ml) 

Parathyroid level 

(pg/ml) 
Calcium (mg/ml) 

n Mean SD n Mean SD 

<10 3 171.90 118.50 3 8.97 1.22 

10-29 47 85.81 59.03 47 8.68 1.25 

30-100 30 106.62 94.38 30 8.49 1.19 

 'F'=2.197; p=0.118 'F'=0.340; p=0.713 

DISCUSSION 

Loss in bone mineral density leading to conditions like 

osteopenia and osteoporosis in peri-menopausal women 

is a common problem associated with age with plenty of 

data in suppor.
6-9

 However, there is evidence that bone 

mineral density varies from one region of the world to 

another region of the world within same age-group for 

both the genders.
10,11 

Notwithstanding these differences, 

the association of osteoporosis and osteopenia among 

women is often associated with menopausal status and 

interestingly the age of menopause among western 

women is also stated to be higher as compared to that of 

women in Indian subcontinent.
12-15

 

The prevalence of osteopenia and osteoporosis in current 

study was found to be 41.25% and 26.25% respectively 

(collectively 67.5%). The prevalence of osteopenia and 

osteoporosis in perimenopausal age groups has been 

reported variedly in different case series. Prevalence of 

osteopenia in different studies ranges from 27.3% to 

64.3% whereas prevalence of osteoporosis ranges from 

4.1% to 26.25%. The prevalence of osteopenia in present 

study is lower than that reported by Agarwal and Verma 

(64.3%) however, prevalence of osteoporosis is higher 

than that reported by Agarwal and Verma (19%). The 

reason for difference in prevalence of osteopenia and 

osteoporosis could be due to ethnic differences, age of 

women, nutritional and dietary status and method of 

estimation of BMD. 

In present study, no significant association between 

serum vitamin D, calcium and parathyroid hormone 

levels was observed with BMD status of women. One of 

the reasons for this could be the fact that prevalence of 

low BMD was quite high (67.5%) and owing to hormonal 

changes particularly estrogen levels the usual Calcium-

Vitamin D Parathyroid hormone endocrine axis was 

impaired and the relationship was crippled by the ageing 

and hormonal changes. One must not forget that vitamin 

D, one of the most important components of Calcium-

Vitamin D Parathyroid hormone endocrine axis plays an 

important role in the estrogen biosynthesis and owing to 

impaired estrogen production during perimenopausal 

women its bioavailability remains affected which 

ultimately affects the Calcium-Vitamin D Parathyroid 

hormone endocrine axis.
16

 

In present study, vitamin D levels did not show a 

significant association with parathyroid hormone or 

calcium levels. Although an inverse relationship between 

vitamin D and parathyroid hormone levels is proposed by 

several workers, however, it is limited upto a certain level 

of vitamin D.
17,18 

The findings in present study also 

showed a similar situation. Moreover, perimenopausal 

stage being a transitory phase in which menopausal status 

is changing fast and affecting the established 

relationships as observed in pre- and post-menopausal 

women. Similar to results in present study, Brot et al, also 

failed to establish a significant association between 

vitamin D and parathyroid levels in perimenopausal 

women and attributed variances in vitamin D levels to a 

host of factors including dietary vitamin D intake, 

vitamin supplementation, sunlight exposure, and use of 

sun-bed.
19

 The calcium levels as observed in present 

study seemed to be affected by drop in estrogen 

production resulting in bone resorption and decreased 

calcium absorption and were not guided by usual 

„Calcium-Vitamin D Parathyroid hormone endocrine 

axis.‟
20 

It is important to mention here that vitamin D 

levels remain unaffected with the perimenopausal status. 

Epstein et al, who studied the largest group of women, 

found that serum 1,25-(OH), D concentration increased 

up to age 65 years and then decreased.
21

 On the contrary 

most of the studies have indicated lower BMD and as 

such lower calcium levels in peri- and post-menopausal 

women and incidence of lower BMD to be increasing 

with age, thus indicating that though calcium levels are 

affected by menopausal status and age, vitamin D levels 

remain unaltered and unaffected by these changes for a 

long period even after menopause.
23-25

 

The findings in present study are thus radical and show 

that during perimenopausal phase itself, the usual 

Calcium-Vitamin D Parathyroid hormone endocrine axis 

is vitiated which might be the reason for decay in bone 

mineral density leading to increase in prevalence of 

osteopenia and osteoporosis. 

One of the limitations of present study was absence of a 

comparative group, either of pre- or post-menopausal 
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women. In the absence of this group, the changes in 

calcium, vitamin D and parathyroid hormone vis-a-vis 

BMD status of the women could be studied only within 

perimenopausal phase. Considering the fact that 

perimenopausal phase is a transitory phase of life with a 

short span coupled with phenomenal hormonal changes 

in progress it is difficult to reach at a definitive 

conclusion and explaining the radical relationships as 

observed in present study. 

CONCLUSION 

The findings also suggest that the BMD vis-a-vis 

calcium, parathyroid hormone and vitamin D levels in 

perimenopausal are in a transition phase vitiating the 

normal relationship between them. Keeping in view the 

continuum of contemporary hormonal changes affecting 

the physical and physiological status of women, further 

studies to understand this relationship further are 

recommended. 
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