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Premenstrual syndrome (PMS) is the psychological & somatic disorder occurring just 7 to 10 days before the menstruation. 
Common symptoms of PMS are mood swings, pain & breast tenderness, abdominal discomfort, lack of enthusiasm, severe 
headache, back pain & body pain, irritability, increased sensitivity to pain. The severity of symptoms varies from person to 
person.
Recent evidence has suggested that disturbances in serum calcium levels may increase the symptoms of PMS. Calcium 
supplementation may be effective therapy for PMS. This study was conducted with the objectives of reviewing various 
articles related to the subject. A Pubmed & Google search of various articles containing keywords was done.

Introduction
In the past there has been reluctance to accept PMS as a seri-
ous condition. According to the studies about 90% of women 
are affected by the same disorder.[1]. The temporal occurrence 
and recurrence of mood & physical symptoms during the lu-
teal phase of the menstrual cycle have been recognized for 
centuries.This phenomenon has come to be known as the 
premenstrual syndrome [2]. Many women have just a few mild 
symptoms, but other suffers severe discomfort, leading to a 
disorder called a PMDD (Premenstrual dysphoric disorder).The 
term PMS was first introduced by Dalton in 1953. In 1987 the 
term Late Luteal Phase Dysphoric Disorder (LLPDD) was intro-
duced to provide a systematic set of diagnostic criteria for pre-
menstrual disorder. (Rapkin 1992) This clinical entity was later 
named as Premenstrual Dysphoric Disorder (PMDD)[3]

Guy Abraham, M.D. Classified the symptoms of PMS into 
4 main categories,[4]

PMS –  A (anxiety) mood swings, irritability, crying jags.

PMS –  H (hyperhydration) bloating, weight gain, water reten-
tion, breast tenderness, constipation 

PMS – C(Cravings) symptoms of hypo-glycemia (Low blood 
sugar), fatigue, vertigo (dizziness), sweet craving, food binging 
, heart palpitation, headache, migraine.

PMS – D  (Depression) Crying bouts, insomnia, confusion, de-
pression.

Acne and skin problems are also common.

In this article the   review of the various studies showing fluc-
tuations in serum calcium levels during different phases of 
menstrual cycle & the use of calcium supplementation for re-
lieving the PMS symptoms was done.

Physiological Role of Calcium 
It is the essential mineral with much biological importance. It 
has important role in development of growth of bones and 
teeth, control of heart beat and blood pressure, transmission 
of nerve impulses, muscle contraction and relaxation, main-
taining membrane integrity and enzyme activation, also for 
the release of neurotransmitter in the neurons & the central 
nervous system. It is well known that estrogen which fluctu-
ates during the menstrual cycle also regulates the calcium me-

tabolism & absorption.

Calcium Metabolism 
Almost all the calcium in the body (99%) stored in the bone, 
with only 1% in the extracellular fluid & 0.1% in the intracel-
lular fluid. Normal range of serum calcium is 9-11mg%[5]. 

Sources
Although the great source of calcium is milk, but it is also can 
be found in large amount in vegetables, nuts seeds, beans, 
and fortified foods, wheat, brown sugar, milk powder, al-
monds, plain yogurt, boiled eggs, orange, white rice. The 
recommended daily intake of calcium for adult is 1000 mg to 
1200 mg.

The absorption of calcium is dependent upon Vitamin D. Vita-
min D3 is converted to active form known as Calcitriol. Calcit-
riol promotes the synthesis of calcium binding protein needed 
for calcium absorption. The conversion of vitamin D3 into cal-
citriol is done by the parathyroid hormone. So deficiency of 
PTH hormone also causes calcium deficiency. Normally 99% of 
filtered calcium is reabsorbed by the tubules with only 1% of 
filtered calcium is being excreted in urine.[5]

Serum calcium during the menstrual cycle
Multiple  studies  have  shown that calcium level fluctuates in 
women during the different phases of menstrual cycle.

Thys-Jacobs in 2000 demonstrated that the Ovarian hormones 
mainly estrogen influences calcium, magnesium and Vitamin 
– D metabolism [6]. It has been found that estrogen specifical-
ly regulates calcium metabolism, intestinal calcium absorption, 
parathyroid gene expression and secretion, disturbing the se-
rum calcium level during the menstrual cycle.

During the menstrual cycle, estradiol has two peaks, one im-
mediately before the ovulation and second during the luteal 
phase. Increasing estrogen level would result in falling calci-
um concentration, but to compensate the falling calcium lev-
el, there is marked release of parathyroid hormone to prevent 
hypocalcaemia [3].

The most likely explanation for the relationship between the 
ovarian steroid hormones and the calcitropic hormones is that 
estrogen in particular influence the actions of the calcitropic 
hormones, specifically parathyroid hormone. Estrogen is be-
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lieved to lowers serum calcium by inhibiting bone reabsorp-
tion in bone remodeling & promoting bone mineralization. Re-
cent evidences suggest that estrogen has calcium antagonistic 
properties inhibiting calcium currents and decreasing calcium 
entry into vascular smooth muscle.[3]

Therefore it has been suggested that women who have al-
ready low level of serum calcium and those having some 
symptoms of PMS are more prone for the further decrease 
in the calcium level, during the luteal phase of menstruation. 
(Thys-Jacobs 1998).

In further studies Thys-Jacobs observed that there is cycli-
cal fluctuations  in calcium regulating hormones during the 
menstrual cycle. The study found that there is lack of respon-
siveness in Vitamin D metabolism resulting in a decline in 1, 
25(OH)2 D during the luteal phase of menstrual cycle which 
may serve as the biological trigger for the classical features of 
PMDD.(premenstrual dysphoric disorder[7].

Other studies also exist in support of the association of hypoc-
alcaemia & PMS. In one retrospective study comparing women 
with confirmed vertebral osteoporosis & controls, researchers 
found a higher risk of osteoporosis in women with a history 
of PMS [8].

Calcium supplementation & Relieving of PMS Symptoms
Recent evidences suggest that fluctuations   in serum calcium 
level may be responsible for the pathophysiologic characteris-
tic of PMS [6].

According to a large and well-designed study published in a 
1998 issue of American Journal of Obstetrics and Gynecolo-
gy, calcium supplements are a simple and effective treatment 
for a wide variety of PMS symptoms. In a double-blind, place-
bo-controlled study of 497 women, 1,200 mg daily of calcium 
as calcium carbonate reduced PMS symptoms by half over a 
period of three menstrual cycles. These symptoms includ-
ed mood swings, headaches, food cravings, and bloating[2]. 
Thys- Jacobs et al also reported a significant 50% reduction 
in symptoms in 33 women with PMS in a double blind, ran-
domized, crossover trail on a daily calcium regimen of 1000 
mg[9].

Two clinical investigations have shown that calcium supple-
mentation   relieves the symptoms such as irritability, depres-
sion, anxiety, social withdrawal, headache and cramps, all part 
of the symptoms of PMS. Penland and Johnson in 1993 noted 
that increasing dietary calcium intake in the amount of 1336 
mg/day in 10 women also reduced mood, pain and water re-
tention symptoms during the menstrual cycle. Penland’s study 
also suggests that getting enough calcium may help to control 
the symptoms of menstrual pain also[10].

Further the study conducted by Shailesh  et al has found that 
calcium supplementation effectively alleviates the luteal phase 
symptoms of PMS. Calcium treatment resulted in an approx-
imately 50% reduction in total mean symptom scores with 
a significant benefit on symptoms such as depression, mood 
swings, Headache, irritability & breast engorgement. Calcium 
supplementation may act by replanting an underlying physi-
ologic deficit, suppressing parathyroid hormone secretion , & 
ultimately reducing neuromuscular irritability & vascular reac-
tivity[11].

From several small randomized trials by Elizabeth & et al found 
that calcium supplements to be effective in treating PMS, sug-
gest that high intake of calcium & Vitamin D may reduces the 
risk of PMS[12].

Cleveland et al (1996) in their studies shows that among men-
struating women the mean calcium intake ranged from 607 
to 809 mg, suggesting that most of the women at risk of PMS 
are not taking the recommended intake levels, therefore it is 
advisable & safe to add 1.0-1.2 mg of supplemental calcium 
per day in their diet[13].

Puja Dullo in their study observed that serum calcium level de-
creases during the luteal phase by 7.86%  while serum mag-
nesium level increases during luteal phase by 19.45% during 
the luteal phase.He suggested that the increase Ca++/Mg++ ra-
tio may be responsible for PMS complaints.[14]. Mauskop A, et 
al observed that elevated Ca++/Mg++ ratios are also associated 
with the onset of migraine & tension headache.[15].

Conclusion
Despite its high prevalence, there is a continuous debate on its 
pathophysiology and therapeutic supplementation. Few ther-
apeutic modalities such as calcium supplements have proved 
consistently effective in the treatment of PMS. In the future 
a therapeutic strategy i.e. Calcium supplementation dur-
ing premenstrual phase can be used for long term effective 
treatment. Some studies on the basis of the data concluded 
that a cause and effect relationship has not been established 
between the dietary intake of calcium and reduction in the 
severity of symptoms related to the premenstrual syndrome. 
Co-ordinated research involving Physiologist, Nutritionist, Gy-
necologist can make significant difference to health of women 
those suffering from the premenstrual syndrome in the com-
ing decades. A future would be witness for the proper treat-
ment of these women. Apart from the standard suggestive 
treatment measures like exercise, relaxation techniques like 
yoga, music therapy, diet regime, calcium supplementation 
should form part & parcel of Physicians Prescription. Further 
intensive research is needed so that this supplementation 
could be officially recommended as an adjustment therapy.
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