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Introduction 
Menstrual cycle is a monthly rhythmical change 
in the rate of secretion of the female hormones 
and corresponding physical changes in the 
ovaries and other sexual organs. It consists 
ovarian and endometrial cycle. The ovarian 
cycle have follicular phase and luteal phase.1 

During follicular phase, a new endometrium 
regrows under the influence of estrogen from 
the developing follicle. After ovulation, 

endometrium becomes highly vascular and 
slightly edematous under the influence of 
progesterone and estrogen from corpus luteum 
which coincides with the luteal phase of ovarian 
cycle.2 Progesterone, acting on an endometrium 
primed by estrogen, produces the secretory 
nature of endometrium which is progestational 
in character and ends at about 28 days with the 
onset of menstruation.3 
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Abstract 
Background: Alteration of serum electrolyte levels may occur during late luteal phase of the menstrual cycle due to 
the rhythmical fluctuations of serum estrogen and progesterone levels. The rhythmical fluctuation in ovarian 
hormonal levels with serum electrolyte during the menstrual cycle affects their daily activities and personal life.  
Methods: A cross-sectional study was conducted to observe the serum electrolytes and ovarian hormones levels in 
30 young unmarried women with PMS from July 2016 to June 2017 in the Department of Physiology, Sir Salimullah 
Medical College, Bangladesh. 
Results: The mean age of the non-PMS and PMS group was20.30±1.15 and 20.53±1.17 years. The mean of serum 
sodium level was significantly higher in the group B in comparison to group A (p<0.05). The mean of serum calcium 
and magnesium levels were significantly lower in group B in comparison to those of group A (p<0.05). The mean 
estrogen level was significantly higher in group B in comparison to group A; and serum progesterone level was 
significantly lower in group B in comparison to group A (p<0.05). 
Conclusion: In young unmarried women with premenstrual syndrome, changes in serum electrolytes and ovarian 
hormones were occurred. These changes may be due to hormonal imbalance in the PMS group. 
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PMS is a recurrent moderate psychological and 
physical symptom that may occur during the 
late luteal phase of menstrual cycle and resolve 
with menstruation.4 According to American 
College of Obstetricians and Gynecologists 
criteria, PMS can be diagnosed if the patients 
report at least 1 affective symptom (depression, 
angry outbursts, irritability, anxiety, confusion, 
or social withdrawal) and somatic symptom 
(breast tenderness, abdominal bloating, 
headache, or swelling of the extremities) during 
the 5 days before menstruation in each of the 3 
prior menstrual cycles. These symptoms are 
relieved within 4 days of onset of menstruation. 
More severe symptoms include irritability, 
dysphoria and mood liability.5 The etiology of 
PMS is unknown, although several theories 
have been proposed, including estrogen-
progesterone imbalance, prolactin excess, 
hypoglycemia, thyroid dysfunction, increase 
activity of aldosterone, vitamin B6 deficiency, 
psychogenic factors and also alteration of 
neurotransmitters.5,6 
 
The level of serum sodium was significantly 
decreased but no significant difference of 
potassium was found in luteal phase as 
compared to those of follicular and menstrual 
phases.7-9 Again, the level of serum sodium was 
significantly decreased, whereas serum 
potassium was significantly increased in 
secretory phase.10,11 However, some other 
researchers have found a higher level of 
calcium in proliferative phase,12,13 significantly 
decreased in follicular phase13,14and highest 
level of serum magnesium was observed during 
luteal phase and lowest during ovulation.15 But 
no published data has yet been available on the 
rhythmical fluctuation of ovarian hormones 
level along with the alteration in serum 
electrolytes level in late luteal phase and their 
association with PMS in young unmarried 
women in our country. Therefore, the present 
study has been undertaken. 
 
 

Methods 
Study design and settings 
This is a cross-sectional study was commenced 
to observe the serum electrolytes and ovarian 
hormones levels in young unmarried women 
with premenstrual syndrome from July 2016 to 
June 2017 in the Department of Physiology, Sir 
Salimullah Medical College, Dhaka 1000, 
Bangladesh. 
 
Sample selection criteria 
Participants were purposively selected 60 with 
apparently healthy young unmarried women 
age range 18-25 years having regular menstrual 
cycle of 28±3 days for at least 6 months and 
BMI within normal reference range (18.5-
24.9kg/m2). Participants were divided two 
groups equally, 30 women in each group. 
Group A (Non-PMS group) young unmarried 
woman without premenstrual syndrome, and 
Group B (PMS group) young unmarried woman 
with premenstrual syndrome for at least 3 
consecutive symptomatic cycles before starting 
treatment. Woman had history of having any 
chronic or systemic illness, known thyroid 
dysfunction, adrenocortical dysfunction, any 
other gynecological disorder, psychiatric 
disorder and prescribed medicine user 
(Diuretics, Calcium, Magnesium, and OCP) 
was excluded from this study.  
 
Data collection procedures  
All the subjects of non-PMS and PMS groups 
were inquired to attend again in their late luteal 
phase (any of the day from 24-26th day of the 
menstrual cycle) to assess their study 
parameters. To measures the serum electrolyte 
levels, serum sodium, potassium were estimated 
by integrated multisensor technology (IMT), 
serum calcium and magnesium were estimated 
by o-cresolphthaleincomplexone (OCPC) 
method and methyl thymol blue (MTB) 
complexometric method in the Department of 
Biochemistry, BSMMU, Dhaka. For the 
assessment of glycemic status and renal 
function, random blood glucose level and serum 
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creatinine level were estimated by using 
glucose oxidase (GOD-POD) method and fixed 
time kinetic method respectively in a semi-
autoanalyzer in the Department of Physiology, 
SSMC. Again, for the assessment of ovarian 
hormonal status, serum estrogen and 
progesterone levels were assessed by 
chemiluminescentmicroparticle immunoassay 
(CMIA) method in ARCHITECT plus ci8200 
system in the Department of Biochemistry, 
BSMMU, Dhaka.  
 
Statistical analysis 
The data analyses were done by IBM SPSS 
v22. Descriptive statistics such as mean, 

standard deviation and percent were computed 
for continuous variables of the participants. 
Unpaired ‘t’ test was done to assess the 
significance of associations. A p-value of <0.05 
at a 95% confidence interval was taken as 
significant. The results were presented in tables.  
 
Ethical approval  
Informed written consent was obtained from 
each participant. Ethical approval was obtained 
from the Institutional Ethics Committee (IEC) 
of Sir Salimullah Medical College, Dhaka 
1000, Bangladesh. (Reference: SSMC/2017/40) 

 
Results 
Table I depicts the age, body weight and BMI of the both groups of women. The mean age of the 
participant was 20.30±1.15 and 20.53±1.17 years; and meanweight was 49.60±3.69 and 50.07±4.23 kg 
in the group Aand B, respectively.The mean BMI was 20.48±1.14 and 20.65±1.27 kg/m2 in the group 
Aand Brespectively.The values were almost similar within the groups and no statistically significant 
difference found within the age, body weight and BMI. 
 
Table I: Age, body weight and BMI of the women (n=60)  
 

Parameters 
Group A (n=30) Group B (n=30) p value 

Mean± SD Mean± SD 
Age (years) 20.30±1.15 

(18.00-23.00) 
20.53±1.17 
(19.00-23.00) 

0.438 

Weight (kg) 49.60±3.69 
(45.00-58.00) 

50.07±4.23 
(45.00-62.00) 

0.651 

BMI (kg/m2) 20.48±1.14 
(18.66-22.50) 

20.65±1.27 
(18.75-22.86) 

0.594 

 
Unpaired ‘t’ test was done  
 
Table II represents the systolic and diastolic blood pressure, random blood sugar (RBS) and serum 
creatinine level of the women. The mean of SBP was 113.67±6.15 and 115.33±5.07mm of Hg, and 
DBP was 76.33±3.70 and 75.83±4.17 mm of Hg in group A and B, respectively. The mean of RBS was 
6.08±0.92 and 6.15±0.75 mmol/L, and serum creatinine was 0.69±0.22 and 0.71±0.15mg/dl in the 
group A and B, respectively. The values were almost similar within the groups and no statistically 
significant difference found within the blood pressure, RBS and serum creatinine level of the women. 
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Table II: Blood pressure, RBS and serum creatinine level of the women (n=60) 
 
Parameters Group A (n=30) Group B (n=30) p value 

Mean± SD Mean± SD 
Systolic blood pressure (mm of Hg) 113.67±6.15 

(100.00-120.00) 
115.33±5.07 
(110.00-120.00) 

0.257 

Diastolic blood pressure (mm of Hg) 76.33±3.70 
(70.00-80.00) 

75.83±4.17 
(70.00-80.00) 

0.625 

RBS (mmol/L) 6.08±0.92 
(4.50-7.67) 

6.15±0.75 
(4.60-7.34) 

0.718 

Serum creatinine (mg/dl) 0.69±0.22 
(0.40-1.30) 

0.71±0.15 
(0.40-1.10) 

0.587 

Unpaired ‘t’ test was done  
 
Table III denotes the serum electrolytes and ovarian hormones level of the women. The mean of serum 
sodium level was 139.97±1.30 and 140.93±1.68 mmol/L, and serum potassium level was 4.20±0.32 and 
4.17±0.31 mmol/Lin group A and B, respectively. The mean serum calcium level was 9.34±0.53 and 
8.85±0.55 mg/dl and serum magnesium level was 2.36±0.37 and 2.08±0.38 mg/dl in the group A and B, 
respectively. The mean of serum sodium level was significantly higher in the group B in comparison to 
group A (p<0.05). The mean of serum calcium and magnesium levels were significantly lower in group 
B in comparison to those of group A (p<0.05).The mean of serum estrogen level was 177.10±6.90 and 
283.53±5.73 pg/ml and serum progesterone was 19.35±2.55 and 14.67±2.20 ng/ml in group A and B, 
respectively. The mean estrogen level was significantly higher in group B in comparison to group A; 
whereas, serum progesterone level was significantly lower in group B in comparison to group A 
(p<0.05). 
 
Table III: Serum electrolytes and ovarian hormones level of the women (n=60) 
 
Parameters      Group A  (n=30) Group B (n=30) p value 

Mean± SD Mean± SD 
Serum electrolytes 
Serum sodium (mmol/L) 139.97±1.30 

(137.00-142.00) 
  140.93±1.68 
(138.00-143.00) 

 0.016* 

Serum potassium (mmol/L) 4.20±0.32 
(3.70-4.90) 

 4.17±0.31                                                   
(3.80-5.00) 

  0.714      

Serum calcium (mg/dl) 9.34±0.53 
(8.50 - 10.20) 

8.85±0.55 
(7.90-9.80) 

  0.003* 

Serum magnesium (mg/dl) 2.36±0.37 
(1.70-2.80) 

2.08±0.38 
(1.50-2.50)  0.007* 

Serum ovarian hormones 
Serum estrogen (pg/ml)   177.10±6.90 

(158.00-202.00) 
  283.53±5.73 
(277.00-304.00) 

0.001* 

Serum progesterone (ng/ml) 
19.35±2.55 
(14.80-23.70) 

14.67±2.20 
(10.50-19.20) 

0.001* 

Unpaired ‘t’ test was done, *Statistically significant value  
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Discussion 
In the current study, the mean age of the young 
unmarried women with premenstrual syndrome 
was 20.30±1.15 and 20.53±1.17 years; and the 
mean BMI was 20.48±1.14 and 20.65±1.27 
kg/m2 in the group A and B. The values were 
almost similar within the groups and no 
statistically significant difference found within 
the age, body weight and BMI. 
 
The present study revealed that the mean of 
SBP was 113.67±6.15 and 115.33±5.07 mm of 
Hg, and DBP was 76.33±3.70 and 75.83±4.17 
mm of Hg in group A and B. The mean of RBS 
was 6.08±0.92 and 6.15±0.75 mmol/L, and 
serum creatinine was 0.69±0.22 and 0.71±0.15 
mg/dl in the group A and B. All the parameters 
were within normal reference value. There was 
no statistically significant difference found 
within the blood pressure, RBS and serum 
creatinine level of the women. 
 
The mean of serum sodium level was 
139.97±1.30 and 140.93±1.68mmol/L, and 
serum potassium level was 4.20±0.32 and 
4.17±0.31 mmol/L in group A and B. The mean 
of serum sodium level was significantly higher 
in the group B in comparison to group A 
(p<0.05). This observation was almost in 
consistent with those studies.16,17The mean 
serum calcium level was 9.34±0.53 and 
8.85±0.55 mg/dl and serum magnesium level 
was 2.36±0.37 and 2.08±0.38 mg/dl in the 
group A and B. The mean of serum calcium and 
magnesium levels were significantly lower in 
group B in comparison to those of group A 
(p<0.05). Similar observation was found in the 
studies.18,19 
 
In this study, the mean of serum estrogen level 
was 177.10±6.90 and 283.53±5.73 pg/ml and 
serum progesterone was 19.35±2.55 and 
14.67±2.20 ng/ml in group A and B. The mean 
estrogen level was significantly higher in group 
B in comparison to group A; whereas, serum 
progesterone level was significantly lower in 

group B in comparison to group A (p<0.05). 
Similar observation was found in the studies.20 
 
Conclusion 
The study revealed that alteration in serum 
electrolytes and ovarian hormones were 
occurred in young unmarried women with PMS 
and this alteration due to hormonal imbalance 
in PMS group. It is expected that the findings 
provide a guideline for the gynecologists for 
early detection and management of PMS and 
also help women to live a healthy productive 
life.   
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