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Abstract
Objective: To determine the effect of magnesium, calcium, 
and potassium levels on calf muscle cramps in third-trimester 
pregnant women at Dr. Zainoel Abidin Banda Aceh.

Methods: This research is an observational analytic study 
with a case-control method by taking samples using a 
total sampling technique. The research sample was third-
trimester pregnant women (28-40 weeks of gestation) who 
were treated in the maternity ward for the period September 
to December 2020.

Results: A total of 263 samples were involved in this study 
where 105 patients (40%) were obese, 229 patients (87%) 
were housewives, 161 patients (61%) did not experience 
muscle cramps and samples had magnesium levels below 
normal as much as 82 people, calcium levels below normal 
as many as 127 people and potassium levels below normal 
as many as 2 people. The mean levels of magnesium, 
calcium, and potassium were 1.8 mg/dL, 8.69 mg/dL, and 
4.25 mmol/L, respectively. The results of this study are 
magnesium levels affect muscle cramps in pregnant women 
(p-value=0.000), while calcium levels (p-value=0.373) and 
potassium (p-value=0.062) do not affect muscle cramps in 
pregnant women.

Conclusion: There is a significant effect between magnesium 
levels on the incidence of calf muscle cramps in third-
trimester pregnant women, while calcium and potassium 
levels do not affect them.
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Abstrak

Tujuan: Untuk mengetahui pengaruh kadar magnesium, 
kalsium dan kalium terhadap kram otot betis pada ibu hamil 
trimester III di RSUD Dr. Zainoel Abidin Banda Aceh.

Metode: Penelitian ini merupakan penelitian analitik 
observasional dengan metode case control dengan cara 
pengambilan sampel menggunakan teknik total sampling. 
Sampel penelitian ialah ibu hamil trimester III (usia 
kandungan 28-40 minggu) yang di rawat di kamar Bersalin 
periode September hingga Desember 2020.

Hasil: Sebanyak 263 sampel terlibat dalam penelitian ini 
di mana 105 pasien (40%) mengalami obesitas, 229 pasien 
(87%) adalah seorang ibu rumah tangga, 161 pasien (61%) 
tidak mengalami kram otot dan sampel yang memiliki kadar 
magnesium di bawah normal sebanyak 82 orang, kadar 
kalsium di bawah normal sebanyak 127 orang dan kadar 
kalium di bawah normal sebanyak 2 orang. Kadar rerata 
magnesium, kalsium, dan kalium masing-masing adalah 1,8 
mg/dL, 8,69 mg/dL dan 4,25 mmol/L. Hasil dari penelitian 
ini adalah kadar magnesium berpengaruh terhadap kram 
otot pada ibu hamil (p-value=0,000), sedangkan kadar 
kalsium (p-value=0,373) dan kalium (p-value=0,062) tidak 
berpengaruh terhadap kram otot pada ibu hamil.

Kesimpulan: Terdapat pengaruh signifikan antara kadar 
magnesium terhadap kejadian kram otot betis pada ibu 
hamil trimester III, sedangkan kadar kalsium dan kalium 
tidak memiliki pengaruh.

Kata kunci: kalium, kalsium, kram otot, magnesium.
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INTRODUCTION

Muscle cramps are sudden muscle contractions 
due to an increase in the frequency of motor 
action potentials that are painful, continuous, 
unconscious, and localized to certain muscle 
fibers. In general, cramps can last from a few 
seconds to several minutes1,2. The prevalence of 
cramps in pregnant women in China was 32.9% 
during the first trimester, the percentage was 
11.6%, the second trimester, 28.2%, and the 
last trimester, 50.2%3. Pregnant women in India 
experience third-trimester muscle cramps with a 
percentage of 64.6%4. 

Electrolyte imbalances such as potassium, 
magnesium, and calcium deficiency can worsen 
the condition of muscle cramps4,5. Pregnancy 
is closely related to hypomagnesemia. Based 
on several previous studies, it has been known 
that serum magnesium levels decrease during 
the pregnancy period 6. The need for calcium 
to strengthen the skeletal structure of the fetus 
during pregnancy also increases, especially 
during the third-trimester, which is around 25-30 
g7–9. potassium functions to regulate electrolyte 
balance, maintain blood pressure regulation, 
reduce rest-leg muscle contraction syndrome, 
and even transmit nerve impulses10. There are 
no related studies that examine the effect of 
magnesium, calcium, and potassium levels on the 
incidence of calf muscle cramps in third-trimester 
pregnant women at the Regional General Hospital 
(RSUD) Dr. Zainoel Abidin Banda Aceh so that 
researchers are interested in researching this.

METHODS

This research is an observational analytic 
study with a case-control method. The sampling 
technique used in this study is non-probability 
sampling using a total sampling technique. The 
purpose of this study was to determine the effect 
of magnesium, calcium, and potassium levels on 
calf muscle cramps in third-trimester pregnant 
women at RSUD Dr. Zainoel Abidin Banda Aceh. 
This research was conducted in the Obstetrics 
and Gynecology Maternity Room at Dr. Zainoel 
Abidin Banda Aceh from September to December 
2020. 

The inclusion criteria in this study were mothers 
in the third trimester of pregnancy (28-40 weeks). 
As for pregnant women who take magnesium, 
calcium, and potassium supplements, mothers 
who smoke and consume alcohol, mothers who 

use a diuretic or nephrotoxic treatment therapy, 
mothers who experience medical diseases such 
as diabetes mellitus, acute pancreatitis, kidney 
disease, hypothyroidism, and cystic fibrosis 
(as stated in the investigations, and mothers 
with gastrointestinal disorders such as chronic 
diarrhea, vomiting, and gastrointestinal fistulas 
were excluded from this study.

Data collection was carried out directly by 
researchers through questionnaires to obtain 
information about the incidence of calf muscle 
cramps in pregnant women through respondents' 
answers. Data on serum magnesium, calcium, 
and potassium levels in pregnant women 
were obtained through laboratory tests. Blood 
sampling was conducted by health workers at 
RSUD Dr. Zainoel Abidin Banda Aceh on the 
subject and blood samples were taken from 
the median cubital vein by antiseptic treatment 
with 70% alcohol and allowed to dry, then 3 
ccs of blood were taken, put into a yellow-top 
vacutainer blood tube for examination of blood 
chemistry (magnesium, potassium, and calcium).

RESULTS

During the period September to December 
2020, a total of 263 research samples met the 
inclusion criteria. The general characteristics of 
respondents in this study are presented in table 
1 below.
Table 1. General Characteristics of Respondents

General characteristics Amount (n=84)  (%)

Body Mass Index (BMI) 
Status 
Underweight
Normal
Overweight
Obesitas I
Obesitas II
Occupations 
Housewife
Civil servant
Teacher
Private
Honorary
Contract employees
Others
Cramp Status Percentage 
Yes
No
Levels of Magnesium, 
Calcium, and Potassium 
(Below Normal Values)
Magnesium
Kalsium
Kalium

8
54
55
105
41

229
9
8
4
3
3
7

102
161

82
127
2

3
20
21
40
16

87
Non-Housewife 

(13)

39
61

31
49
0.7
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Based on table 1, the study sample was 
dominated by pregnant women with BMI obesity 
I status of 105 people (40%) and housewives as 
many as 229 people (87%). A total of 161 people 
(61%) did not experience muscle cramps in this 
study. The values of magnesium, calcium, and 
potassium levels below normal were 82 people 
(31%), 127 people (49%), and 2 people (0.7%).

Binary Logistic Regression Analysis to See the 
Effect of Magnesium, Calcium, and Potassium 
Levels on the Perspective of the Incidence of 
Muscle Cramps in Pregnant Women

The initial stage in binary logistic regression 
analysis is looking for parameter estimates. Based 
on the results of data processing with software 
R version 3.6.3, the following information was 
obtained:

The test statistic used is the G2 statistic which 
follows the chi-square distribution, so that to 
obtain a decision, it is compared with the chi-
square value, a table with degrees of freedom = 
the number of independent variables. H0 can be 
rejected if the test statistic value G2>χ(υ.α).

Based on the test results, the G2 value is 
266.83, while the value χ(3;0.05) is 7.815. The 
value of G2 (266.83) > χ(3;0.05) (7.815) so H0 
can be rejected. Thus, it can be concluded that 
at least one of the levels of magnesium, calcium, 
and potassium affects the incidence of muscle 
cramps in pregnant women.

The partial significance test aims to see the 
effect of each independent variable, namely 
levels of magnesium, calcium, and potassium 
on the incidence of muscle cramps in pregnant 
women. The partial test can be done with the 
Wald test with the following hypotheses:

β1=β2=βi=0 (Levels of magnesium, calcium, 
and potassium together do not affect the 
incidence of muscle cramps in pregnant 
women)
At least one of βi≠0 (at least one of the levels 
of magnesium, calcium, and potassium 
affects the incidence of muscle cramps in 
pregnant women) α=0.05.

βj = 0 (Levels of magnesium, calcium, and 
potassium do not affect the incidence of 
muscle cramps in pregnant women)
β1 ≠ 0 (Magnesium levels affect the 
incidence of muscle cramps in pregnant 
women)
β2 ≠ 0 (Calcium levels affect the incidence 
of muscle cramps in pregnant women)
β3 ≠ 0 (Potassium levels affect the 
incidence of muscle cramps in pregnant 
women)
The Wald test uses the W2 test statistic 
with criteria H0 is rejected if W2>χ(υ.α) or 
|W| = Zα⁄2   with p-value<α=0.05.

Based on the values presented in table 2, the 
logit conjecture model is obtained as follows:

=15,902 - 19,775 Magnesium + 1,002 
Kalsium + 2,108 Kalium
The logistic equations are

After estimating the parameters, the next step 
that must be done is to test the significance of 
these parameters. The parameter significance 
test was carried out in 2 ways, namely the 
simultaneous and partial parameter significance 
test. A simultaneous parameter significance test 
was conducted to see the effect of independent 
variables, namely levels of magnesium, calcium, 
and potassium on the occurrence of muscle 
cramps in pregnant women simultaneously. The 
test used to test the significance of the parameters 
simultaneously is the likelihood ratio chi-square 
test. The hypothesis for the simultaneous 
parameter significance test is as follows.
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Table 2. The Estimated Value of the Parameter

G2 statistic

Variables P-value

266.83

χ(3;0.05)

7.815

Table 3. G Statistical Test

Table 4. Significance Value

Magnesium Levels
Calcium Levels
Potassium Levels

0.000
0.373
0.062

Variables The estimated value of the parameter

(Intercept)
Magnesium levels
Calcium levels
Potassium levels

15,902
-19,775
1,002
2,108

H0:

H1:

H0:

H1:

H2:

H3:

g(x) = In[   ]1 - �
�

𝜋𝜋 (xi) =
℮ (15,902 - 19,775 Magnesium + 1,002 Kalsium + 2,108 Kalium)

1+ ℮ (15,902 - 19,775 Magnesium + 1,002 Kalsium + 2,108 Kalium)



Based on the results of data processing, the 
p-value for the variable levels of magnesium, 
calcium, and potassium, respectively, is 0.000; 
0.373, and 0.062. With a significance level of 
0.05, H0 is rejected if the p-value <0.05. So, the 
p-value for the variable magnesium content 
(0.000)<0.05. The p-value for the variable calcium 
content (0.373)>0.05, and the p-value for the 
variable potassium content (0.062)>0.05. Thus, 
H0 can be rejected for the magnesium variable. 
It can be concluded that the variable magnesium 
levels affect muscle cramps in pregnant women, 
while calcium and potassium levels do not affect 
muscle cramps in pregnant women.

To test the feasibility of the obtained model, 
it can be done with a test called the deviance 
test. The deviance test compares the likelihood 
of the saturated model, which is a model that 
has a perfect match with the model obtained. 
The hypothesis of the model's feasibility test is 
as follows. H0: The model is feasible (there is no 
difference between the observed results and the 
predicted results). H1: The model is not feasible 
(There is a difference between the results of the 
observations and the predicted results).

The test statistic used is statistic D with 
rejection criteria H0 is if D>χ(α.n-p) which n is 
the number of observations and p is the number 
of parameters. Based on the results of data 
processing, the value of D = 84.42 and the value 
of χ(0,05;263-3) of 298,611 so that D (84,42) < 
χ(0,05;263-3). Thus, H0 cannot be rejected. So, 
at the 0.05 level of significance, this model is 
feasible to use.

Testing the significance of the parameters 
partially gave the result that among serum 
magnesium, calcium, and potassium, only 
magnesium affected the incidence of muscle 
cramps in pregnant women. Thus, the previously 
obtained logistic regression model was revised. 
Serum calcium and potassium which did not have 
a significant effect on the incidence of muscle 
cramps in pregnant women were excluded from 
the model so that only magnesium remained. 

The revised model obtained is

With the following logistic equation

The value of π (χi) shows the probability value 
for muscle cramps in pregnant women. The closer 
the probability value to the number 1 means that 
the greater the chance for pregnant women to 
experience muscle cramps. The opportunity 
threshold value used in this study to be said 
to have cramp status is 0.98. It was found that 
the maximum magnesium level that can make a 
person experience muscle cramps is 1.457 mg/
dL. This means that at least a pregnant woman 
must have a magnesium level of 1.457 mg/dL to 
avoid muscle cramps.

DISCUSSIONS

The general characteristics of respondents 
in this study were body mass index (BMI), 
cramp status, and patient occupation. In the 
characteristics of this study (table 1) that the study 
sample was dominated by pregnant women with 
BMI in the form of obesity I as much as 40%. This 
is not in line with the research conducted by Tinius 
et al. (2020) which states that pregnant women 
with an average BMI of 26.1 kg/m2 or overweight 
will experience musculoskeletal complaints in 
pregnancy11.

Furthermore, table 1 shows that 61% of the 
samples did not experience muscle cramps. 
Research shows that muscle cramps are the 
second most common complaint felt by 
pregnant women, especially in the second and 
third trimesters. These muscle cramps occur 
during sleep and are affected by magnesium 
and calcium deficiency12. In addition, stated that 
muscle cramps in the leg muscles are complaints 
that are often felt generally in women compared 
to men13. Another study stated that complaints 
such as low back pain occurred approximately 
60% and muscle cramps 42% were the most 
common complaints experienced by pregnant 
women14. In another study showed that as many 
as 334 pregnant women who were the research 
sample experienced muscle cramps during 
pregnancy15.

Another characteristic is the occupation 
of pregnant women, most of the pregnant 
women who were the sample of this study 
were dominated by housewives by 87%, while 
the other 13% worked as teachers, midwives, 
contract employees, civil servants, honorary, 
private, and others. Based on research, 50.9% 
of musculoskeletal disorders in pregnancy such 
as leg cramps occur in pregnant women whose 
daily work is other than being a housewife, so 
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g (x) = log                = 30,780 - 18,454 Magnesium
1 - �
�{    }

е30,780 - 18,454 Magnesium
1 + е30,780 - 18,454 Magnesium

� (xi) = 



in this study, it was stated that work status was 
related to musculoskeletal disorders in pregnant 
women16. It is different from the research which 
showed that 90% of pregnant women with 
musculoskeletal disorders that occur in pregnant 
women do not work12. The pathophysiology 
of calf muscle cramps is still not known with 
certainty. Based on previous research, one of 
the causes of muscle cramps due to electrolyte 
imbalance, in the form of magnesium, calcium, 
and potassium.

The results of this study indicate that 
based on a partial parameter significance test 
which aims to assess the effect of each of the 
independent variables, namely magnesium 
levels on the incidence of muscle cramps in 
pregnant women, the results of the test are that 
the p-value for magnesium levels is 0.000. The 
results of this statistical test can be interpreted 
that magnesium levels affect the incidence 
of muscle cramps in pregnant women. These 
results which states that if there is a magnesium 
deficiency in pregnancy it can have outcomes 
such as premature birth, intrauterine growth 
restriction (IUGR), uterine hyperexcitability, 
insulin resistance, and musculoskeletal disorders 
such as muscle cramps17. In another study, it was 
recommended that magnesium supplementation 
during pregnancy be the treatment of choice for 
the management of muscle cramps induced by 
pregnancy18. In addition, another study stated that 
pregnancy with a magnesium deficiency will cause 
hypertension in pregnancy, IUGR, and muscle 
cramps19. Oral magnesium supplementation 
during pregnancy did not reduce the incidence 
and frequency of episodes of leg cramps in 
pregnant women20. Another study stated that the 
administration of magnesium during pregnancy 
did not treat the incidence of muscle cramps in 
pregnant women, only reduced the incidence of 
muscle cramps3.

The results of this study indicate that the 
p-value of calcium and potassium levels is 
0.373 and 0.062, respectively. This means that 
calcium and potassium levels do not affect the 
incidence of muscle cramps in pregnant women. 
This can happen because when viewed from a 
descriptive analysis of the content of calcium 
levels in pregnant women are in the range of 
8.0-9.5 mg/dL with the average calcium content 
in pregnant women is 8.689 or 8.7 mg/dL is still 
within the normal range. normal range (8.5-10.5 
mg/dl)21. The potassium content in pregnant 
women is in the range of 3.2-5 mmol/L, the 

content of potassium levels in pregnant women 
when viewed on average is 4.25 mmol/L also 
still within normal limits (3.3-5.1 mmol/L)21. The 
results who stated that there was no significant 
effect of serum calcium and potassium levels in 
pregnant women with muscle cramps22. A study 
on the effects of calcium and potassium content 
on pregnant women showed that calcium and 
potassium levels cause hypertension in pregnancy 
such as preeclampsia-eclampsia but do not cause 
muscle cramps23, also gave the results that giving 
calcium and potassium during pregnancy did not 
treat the incidence of muscle cramps in pregnant 
women, but only reduced pain when muscle 
cramps occur3.

CONCLUSION

This study concludes that there is a significant 
effect of magnesium levels on the incidence of 
calf muscle cramps in third-trimester pregnant 
women. The minimum magnesium threshold 
value for a pregnant woman during the third 
trimester is 1.457 mg/dL, to avoid the occurrence 
of calf muscle cramps during pregnancy with a 
probability value of 0.98.
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