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ARTICLE INFO  ABSTRACT 

Background: Pre-eclampsia is one of the causes of high maternal morbidity 
and mortality. The WHO has recommended calcium supplementation based 

on dose and duration in pregnant women to reduce the risk of pre-eclampsia. 

However, the calcium supplementation program in Indonesia is not 

following the WHO recommendations. Objective: This study aimed to 

analyze the dose and duration of calcium supplementation on the occurrence 

of pre-eclampsia. Methods: This research is an observational study with a 

case-control design. The study was conducted from June to August 2021. 

The study participants are pregnant women in the third trimester in Madiun 

District, consisting of 42 case groups and 98 control groups with random 

cluster sampling. Simple logistic regression was used to analyze the 

relationship between dose and duration of calcium supplementation 
variables on the variable of pre-eclampsia. Results: Calcium dose showed 

calcium consumption < 3 doses/day had odds of 2.54 times compared to 

calcium intake 3 doses/day [95%CI = 1.02-6.35]. The duration of calcium 

supplementation showed that calcium administration after 20 weeks had 

odds of 0.45 times [95%CI = 0.21-0.98] compared to calcium administration 

before 20 weeks of gestation on the occurrence of pre-eclampsia. 

Conclusion: Calcium supplementation based on dose and duration was 

associated with the occurrence of pre-eclampsia. It was recommended for 

pregnant women to consume calcium supplements with the right dose and 

duration to reduce the risk of pre-eclampsia. 
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 ABSTRAK 

Latar Belakang: Pre-eklampsia merupakan salah satu penyebab tingginya 

morbiditas dan mortalitas ibu. WHO telah merekomendasikan suplementasi 

kalsium berdasarkan dosis dan durasi pada ibu hamil sebagai upaya 

penurunan risiko pre-eklampsia. Namun demikian program suplementasi 

kalsium di Indonesia belum sesuai dengan rekomendasi WHO. Tujuan: 

Penelitian ini bertujuan menganalisis dosis dan durasi suplementasi kalsium 

terhadap terjadinya pre-eklampsia. Metode: Penelitian ini merupakan 

penelitian observasional dengan desain case-control. Penelitian dilakukan 

pada bulan Juni hingga Agustus tahun 2021. Populasi penelitian merupakan 
ibu hamil trimester tiga di Kabupaten Madiun, sampel sejumlah 42 

kelompok kasus dan 98 kelompok kontrol dengan cluster random sampling. 

Analisis chi-square digunakan untuk menganalisis hubungan variabel dosis 

dan durasi suplementasi kalsium terhadap variabel pre-eklampsia. Hasil: 

Dosis kalsium menunjukkan konsumsi kalsium < 3 dosis/hari memiliki odd 

2.54 kali dibandingkan dengan konsumsi kalsium 3 dosis/hari [95%CI = 

1.02 – 6.35]. Durasi suplementasi kalsium menunjukkan pemberian kalsium 

pada usia kehamilan setelah 20 minggu memiliki odd 0.45 kali [95%CI = 

0.21 – 0.98] dibandingkan dengan pemberian kalsium sebelum usia 

kehamilan 20 minggu terhadap terjadinya pre-eklampsia. Kesimpulan: 

Suplementasi kalsium berdasarkan dosis dan durasi berhubungan dengan 
terjadinya pre-eklampsia. Disarankan kepada ibu hamil untuk 

mengkonsumsi suplemen kalsium sesuai dengan dosis dan durasi yang tepat 

sebagai upaya mengurangi risiko terjadinya pre-eklampsia. 
 

©2023 Jurnal Berkala Epidemiologi. Penerbit Universitas Airlangga.  

Jurnal ini dapat diakses secara terbuka dan memiliki lisensi CC-BY-SA  

   

INTRODUCTION 

 

Pre-eclampsia is the second leading cause of 
maternal death causing 500,000 fetal and neonatal 

deaths and an estimated 76,000 maternal deaths 

every year (1). In Indonesia hypertension in 

pregnancy was the second highest cause of 
maternal mortality in 2020 as many as 1,110 cases, 

after bleeding as many as 1,330 cases (2). Whereas 

in East Java in 2019 pre-eclampsia/eclampsia was 
ranked first as the cause of maternal death (3). Pre-

eclampsia is described as hypertension that 

develops after 20 weeks of pregnancy with one or 
more of the following symptoms: proteinuria, 

maternal organ dysfunction (including renal, 

hepatic, hematological, or neurological problems), 

or fetal growth restriction are all possible causes of 
fetal growth restriction (4). 

The third goal of SDGs 2030, namely a 

healthy and prosperous life, has the indicator of 
reducing maternal mortality. In Indonesia, in 

general, there was a decrease in maternal mortality 

during the period 1991-2015 from 390 to 305 per 
100,000 live births. Although there is a tendency 

to decrease maternal mortality, it has not 

succeeded in achieving the MDGs target of 102 

per 100,000 live births in 2015 (5). In 2019, the 
MMR in East Java Province reached 89.81 per 

100,000 live births. Madiun District ranks third 

with the highest maternal mortality rate in East 

Java, namely 146.64 per 100,000 live births. The 
highest causes of maternal death in East Java in 

2019 were pre-eclampsia/ eclampsia at 31.15%, 

bleeding 24.23%, other causes 23.08%, metabolic 

disorders 13.85%, infection 6.73%, and circulatory 
disorders by 0.38% (3). 

Pre-eclampsia is a multifactorial disorder. Risk 

factors that can affect pre-eclampsia are age, 
gravida status, history of heredity, antenatal 

examination, history of pre-eclampsia, history of 

hypertension, primigravida, obesity, calcium 
supplements (6,7). Calcium supplements play a 

role in the prevention of pre-eclampsia (8). The 

World Health Organization (WHO) recommends 

calcium supplementation for pregnant women at 
1,500-2,000 mg/day, with the total dose divided 

into three doses, the duration of administration at 

the first antenatal care contact as an effort to 
reduce the risk of pre-eclampsia (9).  

The importance of integrating calcium 

supplements at antenatal visits (10). However, this 
recommendation has not become a mandatory 

program for the Indonesian Ministry of Health, 

calcium supplementation is given according to 

indications. In Indonesia, calcium supplementation 
of 1,500–2,000 mg/day is indicated for the 

https://creativecommons.org/licenses/by-sa/4.0/
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prevention of pre-eclampsia in pregnant women 

starting at 20 weeks of pregnancy (11). 
Several studies have described the relationship 

between calcium supplementation with maternal 

blood pressure and the incidence of pre-eclampsia. 
Calcium supplementation is associated with 

lowering blood pressure, especially for pregnant 

women who are at high risk and with low calcium 
supplementation (12). This study aims to analyze 

the dose and duration of calcium supplement on 

pre-eclampsia cases in pregnant or postpartum 

women to prevent pre-eclampsia which has an 
impact on reducing maternal morbidity and 

mortality. 
 

METHODS 

 

This study was observational because we did 

not give treatment to the subjects studied. The type 
of analytical research was research to examine the 

relationship between exposure and its 

consequences, which aims to obtain an explanation 
of the causative factors by comparing the risk of 

disease between the exposed and non-exposed 

groups. This study was a case-control study design 
that this study examines the relationship between 

exposure and disease by comparing the case group 

and control group based on their exposure status. 

This study looked at the incidence of pre-
eclampsia and then analyzed age, education, 

income, and calcium supplementation (dose and 

duration of calcium supplements). 
The hypothesis test formula for the calculation 

of the Odds Ratio (OR) published by Lemeshow 

was used to determine the number of samples 
required for the investigation. The type I error 

tolerance was 5%, and the research power was 

80%, according to the case-control design. The 

sample size was 140 participants, based on the 
literature study and case restrictions. This study 

used 1: 2 case-control ratio, 42 patients and 98 

controls were used in the study. 
Based on data on pre-eclampsia cases from the 

Madiun District Health Office for the period 

January to April 2021, seven health centers from 

26 public health centers in the Madiun Regency 
area were determined by considering the sites with 

the most pre-eclampsia cases as research sites. The 

sample size was determined proportionally with a 
ratio of 1: 2 at seven public health centers to obtain 

a total of 42 cases and 98 controls. This research 

was conducted from June to August 2021 at the 
Public Health Center in Madiun District, East 

Java. 

The case population used was women who had 

pre-eclampsia, namely pregnant women who had 
blood pressure 140/90 mmHg and accompanied by 

proteinuria (above positive 1) and or without 

edema at the time of gestation between 20 weeks 
and before delivery based on the doctor’s  

diagnosis judging by the mother's register. The 

control population was pregnant women who were 
not pre-eclampsia based on the maternal register. 

The inclusion criteria in this study were 

mothers who had a maternal and child health book 

and pregnant women who were in the Madiun 
District Health Center area. The exclusion criteria 

were mothers with experience of anemia, diabetes 

mellitus, chronic kidney disease, history of 
hydatidiform mole, pre-eclampsia offspring, and 

multiple pregnancies, which were carried out by 

filling out a screening questionnaire and validated 

with the maternal and child health book. A 
sampling of the case population took into account 

the limitations of cases so that all cases during the 

data collection period were taken with a minimum 
sample of 42 cases. Meanwhile, sampling in the 

control population was carried out by simple 

random sampling to obtain a sample of 98. 
The independent variables in this study were 

sociodemographic characteristics including age 

categorized into high-risk age with code 1 (less 

than 20 years and more than 35 years) and low-
risk age with code 2 (20-35 years). Education was 

categorized into low with code 1 (for those who 

are not in school, elementary school, and junior 
high school), medium with code 2 (upper 

secondary school), and high with code 3 (higher 

education diploma, bachelor, doctorate). Income 
was divided into low with code 1 (below the 

district minimum wage, which is less than 2 

million rupiah) and high income with code 2 

(above the district minimum wage, which is 2 
million rupiah or more). Calcium supplementation 

was based on the dose of calcium administration 

which is categorized into giving calcium less than 
3 doses/day (1,500 mg/day) with code 1 and 

giving calcium 3 doses/day with code 2.  

Based on the duration of calcium 

administration was categorized as being given 
since 20 weeks of gestation with code 1 and less 

than 20 weeks with code 2 (9,11). The dependent 

variable was pre-eclampsia status with code 1 and 
non pre-eclampsia with code 2. The questionnaire 

has been tested for validity and reliability. Date 

collection used secondary data from medical 
records and books on Maternal and Child Health 

and primary data in the form of filling out 
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questionnaires. A computer application program 

was used to process the information. Data were 
analyzed using simple logistic regression. This 

study was approved by Universitas Airlangga, 

Faculty of Dental Medicine Health Research 
Ethical Clearance Commission with a letter-

number 196/HRECC.FODM/IV/2021 and 

respondent’s consent by signing the informed 
consent. 

 

RESULTS 

 
Table 1 reveals that 75.71% of mothers are 

between the ages of 20 and 35, that more than half 

(53.57%) have a secondary education, and that 
75.00% have a low family income (below the 

Regional Minimum Wage). With a length of 

70.00% calcium supplied from less than 20 weeks 

gestation, doses of calcium supplements were 
virtually exclusively 83.57% fewer than three 

doses per day. 

 

Table 1 

Frequency Distribution of Sociodemographic 

Characteristics, Calcium Supplementation,  
Pre-eclampsia in Madiun District 2021 

 

Table 2 presents that if a mother is under 20 
years old and over 35 years old, she has a 0.37 

likelihood of developing pre-eclampsia compared 

to those with a low risk (20-35 years) [OR= 0.37; 

95% CI = 0.16-0.82]. When compared to high 

income (above the district minimum pay), poor 
income (below the district minimum wage) has 

2.56 times the odds of having pre-eclampsia [OR = 

2.56; 95% CI = 1.15-5.69]. When calcium 
supplementation was less than three doses per day, 

the risk of pre-eclampsia was 2.54 times higher 

[OR = 2.54; 95% CI = 1.02-6.35] than when it was 
three doses per day. When calcium 

supplementation was provided at a gestational age 

greater than or equal to 20 weeks, the risk of 

reducing pre-eclampsia was 0.45 times than when 
calcium supplementation was given at a 

gestational age less than 20 weeks [OR = 0.45; 

95% CI = 0.21-0.98]. The results are shown in our 
study that pre-eclampsia was higher at the age of 

20-35 years by 61.91%. 

 

DISCUSSION 

 

Pre-eclampsia is one of the causes of maternal 

and infant mortality; risk factor analysis plays a 
role in preventing the occurrence of pre-eclampsia. 

The results of the study showed that the 

sociodemographic characteristics of the mother 
that were shown to be significant in the risk of pre-

eclampsia were age and income. Dose and 

duration of the calcium supplementation are also 

significant. Proof  that age is associated with the 
occurrence of pre-eclampsia was found in  a study 

conducted in Northern Tanzania, South India, 

which found that mothers with extreme ages of 
less than 20 years and over 35 years are at higher 

risk of developing pre-eclampsia (13,14).  
Family income is associated with the ability of 

the mother's family to reach good and adequate 

health facilities and fulfill nutrition during 

pregnancy (15). Family income is identified based 

on the results of the family's income in meeting 
their daily needs every month based on the Decree 

of the Governor of East Java No. 

188/538/KPTS/013/2020 concerning the Madiun 
District Minimum Wage in 2021. This result is in 

line with a study conducted in Sukoharjo which 

found that there is a relationship between mothers 

with high economic status and having a 2.34 times 
greater chance of not having pre-eclampsia 

compared to mothers with low family economic 

status (16). Low socioeconomic status influences 
health behavior, which is characterized by high 

cases of pre-eclampsia (17). 

 

 

 

Variable   n % 

Characteristics   

Age 

High risk 
Low risk 

 

34 
106 

 

24.29 
75.71 

Education 

Low 
Medium 

High 

 

39 
75 

26 

 

27.86 
53.57 

18.57 

Income 
Low 

High 

 
105 

35 

 
75.00 

25.00 

Calcium supplementation 

Calcium dose (doses/day) 
< 3  

3  

 
117 

23 

 
83.57 

16.43 

Calcium duration (weeks) 
≥ 20   

< 20  

  
40 

100 

 
28.57 

71.43 

Pre-eclampsia 

Pre-eclampsia  
No  Pre-eclampsia 

 

42 
98 

 

30.00 
70.00 

Total 140 100.00 
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Table 2 

Relationship between Sociodemographic Characteristics, Calcium Supplementation, and Cases of  
Pre-eclampsia in Madiun District 2021 

 

Dose of the calcium supplementation was 

significantly related to the occurrence of pre-
eclampsia. Our findings revealed that a calcium 

supplementation dose of less than three doses per 

day (1,500 mg/day) was linked to an elevated risk 
of pre-eclampsia when compared to three doses 

per day. This is in line with a research which  

explained that insufficient supplementation of 

calcium supplements during pregnancy increases 
the risk of pre-eclampsia by 3.8 times compared to 

adequate supplementation of calcium (18).  

The pathophysiology of pre-eclampsia is that 
anomalies in the placenta can produce substances 

that are secreted in the maternal blood circulation, 

resulting in pre-eclampsia clinical symptoms that 
arise after 20 weeks of pregnancy (19). The role of 

calcium supplementation on the risk of pre-

eclampsia and eclampsia is by reducing 

parathyroid calcium release and intracellular 
calcium concentration, resulting in decreased 

smooth muscle contraction and vasodilation (20). 

Low calcium intake causes an increase in 
parathyroid hormone and renin, thereby causing an 

increase in intracellular calcium, vasoconstriction, 

and hypertension. Extracellular calcium density 

will increase according to the increase in calcium 
intake. The role of calcium supplementation in 

reducing pre-eclampsia symptoms such as 

hypertension is by releasing intracellular calcium 
concentrations, reducing smooth muscle 

contractility and increasing vasodilation (21). 

Study explains that there is a relationship 
between the dose of calcium supplementation and 

the occurrence of pre-eclampsia (22–25). A 

systematic review also found that daily dosages of 

1200–2000 mg are linked to a lower incidence of 
pre-eclampsia (26).The dose of calcium consumed 

by pregnant women who have pre-eclampsia 

shows a low dose (less than 500 mg/day), while 
pregnant women who are not pre-eclampsia 

consume calcium supplements with high doses 

(27). Nevertheless, there are results of a systematic 
review that explain that calcium supplements have 

a certain effect in preventing the occurrence of 

pre-eclampsia, but there is no comparison of the 

effects of different doses of calcium supplements, 
namely the three doses of calcium supplements 

can reduce the risk of pre-eclampsia (26).This is 

because differences in populations in developed 
countries do not show significant differences in 

calcium doses because they are met from food 

intake. 

A randomized controlled trial (RCT) study 
proved the effect of calcium supplementation 

Variable 
Pre-eclampsia status 

p-value 
OR 

95%CI 
Pre-eclampsia  Non Pre-eclampsia 

 n %  n % 

Sociodemographic Characteristics 

Age 

High risk 

Low risk 

 

16 

26  

 

38.09 

61.91 

  

18 

80 

 

18.37 

81.63 

0.01*  

0.37 (0.16 – 0.82) 

Ref 

Education 

Low 

Medium 
High 

 

13 

19 
10 

 

30.95 

45.24 
23.81 

  

26 

56 
16 

 

26.53 

57.14 
16.33 

0.39  

1.25 (0.45 – 3.51) 

1.84 (0.72 – 4.74) 
Ref 

Income 

Low 
High 

 

26 
16 

 

61.91 
38.09 

  

79 
19 

 

80.61 
19.39 

0.02*  

2.56 (1.15 – 5.69) 
Ref 

Calcium supplementation 

Calcium dose (doses/day) 

< 3  

3 

 

31 

11 

 

73.81 

26.19 

  

86 

12 

 

87.76 

12.24 

0.04*  

2.54 (1.02 – 6.35) 

Ref 

Calcium duration (weeks) 

≥ 20   

< 20 

 

17 

25 

 

40.48 

59.52 

  

23 

75 

 

23.47 

76.53 

0.04*  

0.45 (0.21 – 0.98) 

Ref 

Total 42 100.00  98 100.00   
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given before pregnancy or less than 20 weeks of 

gestation is effective in reducing the risk of pre-
eclampsia (28). Pregnant women who consume 

calcium supplements for more than six months 

during pregnancy have a 45% lower risk of 
developing hypertension compared to pregnant 

women who consume calcium supplements for 

less than three months (29). 
Our results show that calcium administration 

more than equal to 20 weeks is significant in 

protecting against pre-eclampsia. In line with the 

research by Khaing et al (21), calcium 
supplementation has been demonstrated to be more 

beneficial at 20 weeks of pregnancy or more, in 

addition to the dose.  
This study contrasts with the WHO 

recommendation of giving calcium supplements at 

the first antenatal visit, aiming to improve 

maternal compliance (9). This is because the 
obstacle for pregnant women to comply with 

recommendations in consuming supplements is the 

factor of forgetting to take supplements (30). 
Calcium supplements given at the first visit of 

pregnant women during antenatal care have been 

shown to be effective in increasing the compliance 
of pregnant women in consuming calcium, which 

has an optimal effect in preventing pre-eclampsia 

(10). The WHO explains that there is not enough 

evidence to determine the exact gestational age 
how much calcium supplementation should be 

started to provide a benefit in reducing the risk of 

pre-eclampsia (9). Compliance with calcium 

supplement consumption is related to the effects of 

nausea caused (30) which will be exacerbated if 

calcium supplements are given in early pregnancy.  
Previous studies have related to calcium 

supplementation in general and used 2013 WHO 

recommendations. This study provides specific 
information regarding the dose and duration that 

affect the occurrence of pre-eclampsia by 2018 

WHO recommendations. The results of the study 

did not use an adjusted odds ratio, with the reason 
that the results did not show a significance after 

adjustment for age and education. 

 

CONCLUSION 

 
The occurrence of pre-eclampsia is linked to 

calcium supplementation based on dose and 

duration. More study on the minimal effective 
dose of calcium supplementation and the route of 

administration of prenatal supplements is required. 
 

 

CONFLICT OF INTEREST 

 
There are no competing interests declared by 

the authors. 
 

AUTHOR CONTRIBUTIONS 

 
EQ, RA, NMGN: Conceptualization, 

Methodology, Software. EQ, RA, SAS: Data 

curation, Writing- Original draft preparation. EQ, 

RA: Visualization, Investigation. EQ, RA: 
Supervision. SAS: Software, Validation. EQ, RA, 

SAS, NMGN: Writing- Reviewing and Editing. 
 

ACKNOWLEDGMENTS  

 

Universitas Airlangga provided research 
funding to the authors, which they gratefully 

acknowledge. We appreciate the support and 

coordination provided by the Madiun District 

Health Office. We appreciate the help of the 
Madiun District's Midwife Coordinator in 

gathering data.  

 

REFERENCES 

 

1.  Magee LA, Sharma S, Nathan HL, Adetoro 
OO, Bellad MB, Goudar S, et al. The 

incidence of pregnancy hypertension in 

India, Pakistan, Mozambique, and Nigeria: 

a prospective population-level analysis. 
PLoS Med. 2019;16(4):e1002783.  

2.  Kementerian Kesehatan RI. Profil 

Kesehatan Indonesia 2020. Kementerian 
Kesehatan RI. 2021.  

3.  East Java Provincial Health Office. 

(Chapter1) Data Book by Province and 

District. 2019;25–6.  
4.  Tranquilli A, Dekker G, Magee L, Roberts 

J, Sibai BM, Steyn W, et al. The 

classification, diagnosis and management 
of the hypertensive disorders of pregnancy: 

A revised statement from the ISSHP. 

Pregnancy Hypertens. 2014;4(2):97–104.  
5.  Laksono AD, Rukmini R, Wulandari RD. 

Regional disparities in antenatal care 

utilization in Indonesia. PLoS One. 

2020;15(2):e0224006.  
6.  Poonia L, Kochar S, Chaudhary S, Gaur P, 

Solanki K. A cross sectional study to 

evaluate serum calcium levels among 
pregnant women and it’s association with 

preeclampsia and delivery outcomes at 

tertiary care Hospital Bikaner, Rajasthan. 

https://pubmed.ncbi.nlm.nih.gov/30978179/
https://pubmed.ncbi.nlm.nih.gov/30978179/
https://pubmed.ncbi.nlm.nih.gov/30978179/
https://pubmed.ncbi.nlm.nih.gov/30978179/
https://pubmed.ncbi.nlm.nih.gov/30978179/
https://pubmed.ncbi.nlm.nih.gov/30978179/
https://pubmed.ncbi.nlm.nih.gov/26104417/
https://pubmed.ncbi.nlm.nih.gov/26104417/
https://pubmed.ncbi.nlm.nih.gov/26104417/
https://pubmed.ncbi.nlm.nih.gov/26104417/
https://pubmed.ncbi.nlm.nih.gov/26104417/
https://pubmed.ncbi.nlm.nih.gov/26104417/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0224006
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0224006
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0224006
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0224006
https://www.ijrcog.org/index.php/ijrcog/article/view/10106
https://www.ijrcog.org/index.php/ijrcog/article/view/10106
https://www.ijrcog.org/index.php/ijrcog/article/view/10106
https://www.ijrcog.org/index.php/ijrcog/article/view/10106
https://www.ijrcog.org/index.php/ijrcog/article/view/10106
https://www.ijrcog.org/index.php/ijrcog/article/view/10106


7 of 8     Eny Qurniyawati, et al / Jurnal Berkala Epidemiologi, 11 (1) 2023, 1 – 8 

 

 

 

 

Int J Reprod Contraception, Obstet 

Gynecol. 2021;10(5):2026–31.  
7.  Parvin S, Chowdhury SB, Nahar KN, 

Hoque MDM. Serum Calcium and Its 

Association with Preeclampsia. Bangladesh 
J Med Sci. 2021;20(2):379–83.  

8.  Abbasalizadeh S, Abam F, Mirghafourvand 

M, Abbasalizadeh F, Taghavi S, Hajizadeh 
K. Comparing levels of vitamin D, calcium 

and phosphorus in normotensive pregnant 

women and pregnant women with 

preeclampsia. J Obstet Gynaecol (Lahore). 
2020;40(8):1069–73.  

9.  WHO. WHO recommendation: calcium 

supplementation during pregnancy for 
prevention of pre-eclampsia and its 

complications. World Health Organization; 

2018.  

10.  Omotayo MO, Dickin KL, Pelletier DL, 
Martin SL, Kung’u JK, Stoltzfus RJ. 

Feasibility of integrating calcium and iron–

folate supplementation to prevent 
preeclampsia and anemia in pregnancy in 

primary healthcare facilities in Kenya. 

Matern Child Nutr. 2018;14.  
11.  Kemenkes RI. Buku Saku Pelayanan 

Kesehatan Ibu di Fasilitas Kesehatan Dasar 

dan Rujukan. 2013. 368 p.  

12.  WHO. Guideline: Calcium 
supplementation in pregnant women. 

World Health Organization; 2013.  

13.  Olotu FI, Mahande MJ, Renju J, Obure J. 
Prevalence and risk factors for pre-

eclampsia/eclampsia in Northern Tanzania. 

J Public Heal Epidemiol. 2020;12(2):78–
85.  

14.  Jaboi RM. Assessment of socio-

demographic and clinical factors associated 

with preeclampsia and eclampsia among 
primigravida attending tertiary care center 

in South India. Int J Reprod Contraception, 

Obstet Gynecol. 2020;9(11):4486–94.  
15.  Hamdah N, Sudaryo MK. Maternal 

mortality in Grobogan during COVID-19 

pandemic 2020-2021. Kondisi kematian ibu 

di Kabupaten Grobogan selama pandemi 
COVID-19 tahun 2020-2021 studi 

deskriptif. 2022;256–64.  

16.  Paramitha T. Analisis Faktor-Faktor Resiko 
yang Berhubungan dengan Kejadian 

Preeklampsia-Eklampsia pada Ibu Bersalin 

di RSUD Kabupaten Sukoharjo Periode 
Tahun 2015. IJMS-Indonesian J Med Sci. 

2017;4(1).  

17.  Mostafa HM, Youssef AE-DA, Samia 

SAM, Dina M. Effect of socioeconomic 
status on preeclampsia cross sectional 

study. Med J Cairo Univ. 

2018;86(December):4227–34.  
18.  Widiastuti RO, Sumekar DW, PS RD. The 

relationship of insufficient calcium 

supplement consumption during pregnancy 
as a risk for preeclampsia in the regional 

general hospital (RSUD) Kota Agung, 

Tanggamus Regency. Med Prof J 

Lampung. 2020;10(1):175–81.  
19.  Jim B, Karumanchi SA. Preeclampsia: 

pathogenesis, prevention, and long-term 

complications. Semin Nephrol. 
2017;37(4):386–97.  

20.  Villa-Etchegoyen C, Lombarte M, 

Matamoros N, Belizán JM, Cormick G. 

Mechanisms involved in the relationship 
between low calcium intake and high blood 

pressure. Nutrients. 2019;11(5):1112.  

21.  Khaing W, Vallibhakara SA-O, Tantrakul 
V, Vallibhakara O, Rattanasiri S, McEvoy 

M, et al. Calcium and vitamin D 

supplementation for prevention of 
preeclampsia: a systematic review and 

network meta-analysis. Nutrients. 

2017;9(10):1141.  

22.  Gebreyohannes RD, Abdella A, Ayele W, 
Eke AC. Association of dietary calcium 

intake, total and ionized serum calcium 

levels with preeclampsia in Ethiopia. BMC 
Pregnancy Childbirth. 2021;21(1):1–7.  

23.  Parveen S, Suseela TL, Yojitha C, 

Bhargavi K, Deepti M, Devasree S, et al. 
Comparison of high dose and low dose 

calcium intake to prevent preeclampsia and 

eclampsia.  

24.  Hofmeyr GJ, Lawrie TA, Atallah AN, 
Torloni MR. Calcium supplementation 

during pregnancy for preventing 

hypertensive disorders and related 
problems. Cochrane database Syst Rev. 

2018;(10).  

25.  Prasojo AK, Lestari PM, Ansyori H. The 

role of giving high dose calcium for 
preventing preeclampsia. Indones J Obstet 

Gynecol. 2020;207–2015.  

26.  Sun X, Li H, He X, Li M, Yan P, Xun Y, et 
al. The association between calcium 

supplement and preeclampsia and 

gestational hypertension: a systematic 
review and meta-analysis of randomized 

trials. Hypertens pregnancy. 

https://www.ijrcog.org/index.php/ijrcog/article/view/10106
https://www.ijrcog.org/index.php/ijrcog/article/view/10106
https://www.banglajol.info/index.php/BJMS/article/view/51552
https://www.banglajol.info/index.php/BJMS/article/view/51552
https://www.banglajol.info/index.php/BJMS/article/view/51552
https://www.banglajol.info/index.php/BJMS/article/view/51552
https://pubmed.ncbi.nlm.nih.gov/31814492/
https://pubmed.ncbi.nlm.nih.gov/31814492/
https://pubmed.ncbi.nlm.nih.gov/31814492/
https://pubmed.ncbi.nlm.nih.gov/31814492/
https://pubmed.ncbi.nlm.nih.gov/31814492/
https://pubmed.ncbi.nlm.nih.gov/31814492/
https://pubmed.ncbi.nlm.nih.gov/31814492/
9.%20%09WHO.%20WHO%20recommendation:%20calcium%20supplementation%20during%20pregnancy%20for%20prevention%20of%20pre-eclampsia%20and%20its%20complications.%20World%20Health%20Organization;%202018.
9.%20%09WHO.%20WHO%20recommendation:%20calcium%20supplementation%20during%20pregnancy%20for%20prevention%20of%20pre-eclampsia%20and%20its%20complications.%20World%20Health%20Organization;%202018.
9.%20%09WHO.%20WHO%20recommendation:%20calcium%20supplementation%20during%20pregnancy%20for%20prevention%20of%20pre-eclampsia%20and%20its%20complications.%20World%20Health%20Organization;%202018.
9.%20%09WHO.%20WHO%20recommendation:%20calcium%20supplementation%20during%20pregnancy%20for%20prevention%20of%20pre-eclampsia%20and%20its%20complications.%20World%20Health%20Organization;%202018.
9.%20%09WHO.%20WHO%20recommendation:%20calcium%20supplementation%20during%20pregnancy%20for%20prevention%20of%20pre-eclampsia%20and%20its%20complications.%20World%20Health%20Organization;%202018.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6866141/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6866141/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6866141/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6866141/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6866141/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6866141/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6866141/
https://d4danprofesibidanmalang.poltekkes-malang.ac.id/download/file/buku-saku-pelayanan-kesehatan-ibu.pdf
https://d4danprofesibidanmalang.poltekkes-malang.ac.id/download/file/buku-saku-pelayanan-kesehatan-ibu.pdf
https://d4danprofesibidanmalang.poltekkes-malang.ac.id/download/file/buku-saku-pelayanan-kesehatan-ibu.pdf
http://apps.who.int/iris/bitstream/handle/10665/85120/9789241505376_eng.pdf
http://apps.who.int/iris/bitstream/handle/10665/85120/9789241505376_eng.pdf
http://apps.who.int/iris/bitstream/handle/10665/85120/9789241505376_eng.pdf
http://apps.who.int/iris/bitstream/handle/10665/85120/9789241505376_eng.pdf
https://academicjournals.org/journal/JPHE/article-full-text/AA01ADA63506
https://academicjournals.org/journal/JPHE/article-full-text/AA01ADA63506
https://academicjournals.org/journal/JPHE/article-full-text/AA01ADA63506
https://academicjournals.org/journal/JPHE/article-full-text/AA01ADA63506
https://academicjournals.org/journal/JPHE/article-full-text/AA01ADA63506
https://www.ijrcog.org/index.php/ijrcog/article/download/9026/5999
https://www.ijrcog.org/index.php/ijrcog/article/download/9026/5999
https://www.ijrcog.org/index.php/ijrcog/article/download/9026/5999
https://www.ijrcog.org/index.php/ijrcog/article/download/9026/5999
https://www.ijrcog.org/index.php/ijrcog/article/download/9026/5999
https://www.ijrcog.org/index.php/ijrcog/article/download/9026/5999
https://www.e-journal.unair.ac.id/JBE/article/view/34421
https://www.e-journal.unair.ac.id/JBE/article/view/34421
https://www.e-journal.unair.ac.id/JBE/article/view/34421
https://www.e-journal.unair.ac.id/JBE/article/view/34421
https://www.e-journal.unair.ac.id/JBE/article/view/34421
https://www.e-journal.unair.ac.id/JBE/article/view/34421
http://ejournal.poltekkesbhaktimulia.ac.id/index.php/ijms/article/view/105
http://ejournal.poltekkesbhaktimulia.ac.id/index.php/ijms/article/view/105
http://ejournal.poltekkesbhaktimulia.ac.id/index.php/ijms/article/view/105
http://ejournal.poltekkesbhaktimulia.ac.id/index.php/ijms/article/view/105
http://ejournal.poltekkesbhaktimulia.ac.id/index.php/ijms/article/view/105
http://ejournal.poltekkesbhaktimulia.ac.id/index.php/ijms/article/view/105
https://mjcu.journals.ekb.eg/article_62808_0ca51b1c200e95e3560318a745dc3195.pdf
https://mjcu.journals.ekb.eg/article_62808_0ca51b1c200e95e3560318a745dc3195.pdf
https://mjcu.journals.ekb.eg/article_62808_0ca51b1c200e95e3560318a745dc3195.pdf
https://mjcu.journals.ekb.eg/article_62808_0ca51b1c200e95e3560318a745dc3195.pdf
https://mjcu.journals.ekb.eg/article_62808_0ca51b1c200e95e3560318a745dc3195.pdf
https://journalofmedula.com/index.php/medula/citationstylelanguage/get/ieee?submissionId=49&publicationId=49
https://journalofmedula.com/index.php/medula/citationstylelanguage/get/ieee?submissionId=49&publicationId=49
https://journalofmedula.com/index.php/medula/citationstylelanguage/get/ieee?submissionId=49&publicationId=49
https://journalofmedula.com/index.php/medula/citationstylelanguage/get/ieee?submissionId=49&publicationId=49
https://journalofmedula.com/index.php/medula/citationstylelanguage/get/ieee?submissionId=49&publicationId=49
https://journalofmedula.com/index.php/medula/citationstylelanguage/get/ieee?submissionId=49&publicationId=49
https://journalofmedula.com/index.php/medula/citationstylelanguage/get/ieee?submissionId=49&publicationId=49
https://pubmed.ncbi.nlm.nih.gov/28711078/
https://pubmed.ncbi.nlm.nih.gov/28711078/
https://pubmed.ncbi.nlm.nih.gov/28711078/
https://pubmed.ncbi.nlm.nih.gov/28711078/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6566648/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6566648/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6566648/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6566648/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6566648/
https://pubmed.ncbi.nlm.nih.gov/29057843/
https://pubmed.ncbi.nlm.nih.gov/29057843/
https://pubmed.ncbi.nlm.nih.gov/29057843/
https://pubmed.ncbi.nlm.nih.gov/29057843/
https://pubmed.ncbi.nlm.nih.gov/29057843/
https://pubmed.ncbi.nlm.nih.gov/29057843/
https://pubmed.ncbi.nlm.nih.gov/29057843/
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-021-04005-y
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-021-04005-y
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-021-04005-y
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-021-04005-y
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-021-04005-y
https://www.ijrrjournal.com/IJRR_Vol.5_Issue.8_Aug2018/IJRR0020.pdf
https://www.ijrrjournal.com/IJRR_Vol.5_Issue.8_Aug2018/IJRR0020.pdf
https://www.ijrrjournal.com/IJRR_Vol.5_Issue.8_Aug2018/IJRR0020.pdf
https://www.ijrrjournal.com/IJRR_Vol.5_Issue.8_Aug2018/IJRR0020.pdf
https://www.ijrrjournal.com/IJRR_Vol.5_Issue.8_Aug2018/IJRR0020.pdf
https://pubmed.ncbi.nlm.nih.gov/30277579/
https://pubmed.ncbi.nlm.nih.gov/30277579/
https://pubmed.ncbi.nlm.nih.gov/30277579/
https://pubmed.ncbi.nlm.nih.gov/30277579/
https://pubmed.ncbi.nlm.nih.gov/30277579/
https://pubmed.ncbi.nlm.nih.gov/30277579/
https://inajog.com/index.php/journal/article/view/1112
https://inajog.com/index.php/journal/article/view/1112
https://inajog.com/index.php/journal/article/view/1112
https://inajog.com/index.php/journal/article/view/1112
https://pubmed.ncbi.nlm.nih.gov/30935246/
https://pubmed.ncbi.nlm.nih.gov/30935246/
https://pubmed.ncbi.nlm.nih.gov/30935246/
https://pubmed.ncbi.nlm.nih.gov/30935246/
https://pubmed.ncbi.nlm.nih.gov/30935246/
https://pubmed.ncbi.nlm.nih.gov/30935246/


8 of 8     Eny Qurniyawati, et al / Jurnal Berkala Epidemiologi, 11 (1) 2023, 1 – 8 

 

 

2019;38(2):129–39.  

27.  Probandari A, Wiboworini B. Calcium 
supplementation dose and vegetable intake 

determine preeclampsia. Int J Public Heal 

Sci. 2019;8(1):76–81.  
28.  Hofmeyr GJ, Betrán AP, Singata-Madliki 

M, Cormick G, Munjanja SP, Fawcus S, et 

al. Prepregnancy and early pregnancy 
calcium supplementation among women at 

high risk of pre-eclampsia: a multicentre, 

double-blind, randomised, placebo-

controlled trial. Lancet. 
2019;393(10169):330–9.  

29.  Khanam F, Hossain B, Mistry SK, Mitra 

DK, Raza WA, Rifat M, et al. The 
association between daily 500 mg calcium 

supplementation and lower pregnancy-

induced hypertension risk in Bangladesh. 

BMC Pregnancy Childbirth. 2018;18(1):1–
9.  

30.  Kalipa Z. Factors influencing adherence to 

folic acid and ferrous sulphate nutritional 
supplement intake among pregnant 

teenagers in buffalo city municipality, 

Eastern Cape. University of Fort Hare; 
2017.  

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

 

https://pubmed.ncbi.nlm.nih.gov/30935246/
https://ijphs.iaescore.com/index.php/IJPHS/article/view/16411
https://ijphs.iaescore.com/index.php/IJPHS/article/view/16411
https://ijphs.iaescore.com/index.php/IJPHS/article/view/16411
https://ijphs.iaescore.com/index.php/IJPHS/article/view/16411
https://pubmed.ncbi.nlm.nih.gov/30696573/
https://pubmed.ncbi.nlm.nih.gov/30696573/
https://pubmed.ncbi.nlm.nih.gov/30696573/
https://pubmed.ncbi.nlm.nih.gov/30696573/
https://pubmed.ncbi.nlm.nih.gov/30696573/
https://pubmed.ncbi.nlm.nih.gov/30696573/
https://pubmed.ncbi.nlm.nih.gov/30696573/
https://pubmed.ncbi.nlm.nih.gov/30696573/
https://pubmed.ncbi.nlm.nih.gov/30332997/
https://pubmed.ncbi.nlm.nih.gov/30332997/
https://pubmed.ncbi.nlm.nih.gov/30332997/
https://pubmed.ncbi.nlm.nih.gov/30332997/
https://pubmed.ncbi.nlm.nih.gov/30332997/
https://pubmed.ncbi.nlm.nih.gov/30332997/
https://pubmed.ncbi.nlm.nih.gov/30332997/
https://vital.seals.ac.za/vital/access/manager/Repository?view=null&f0=sm_format%3A%2276+leaves%22&f1=sm_type%3A%22Nursing%22&sort=ss_dateNormalized+asc%2Csort_ss_title+asc
https://vital.seals.ac.za/vital/access/manager/Repository?view=null&f0=sm_format%3A%2276+leaves%22&f1=sm_type%3A%22Nursing%22&sort=ss_dateNormalized+asc%2Csort_ss_title+asc
https://vital.seals.ac.za/vital/access/manager/Repository?view=null&f0=sm_format%3A%2276+leaves%22&f1=sm_type%3A%22Nursing%22&sort=ss_dateNormalized+asc%2Csort_ss_title+asc
https://vital.seals.ac.za/vital/access/manager/Repository?view=null&f0=sm_format%3A%2276+leaves%22&f1=sm_type%3A%22Nursing%22&sort=ss_dateNormalized+asc%2Csort_ss_title+asc
https://vital.seals.ac.za/vital/access/manager/Repository?view=null&f0=sm_format%3A%2276+leaves%22&f1=sm_type%3A%22Nursing%22&sort=ss_dateNormalized+asc%2Csort_ss_title+asc
https://vital.seals.ac.za/vital/access/manager/Repository?view=null&f0=sm_format%3A%2276+leaves%22&f1=sm_type%3A%22Nursing%22&sort=ss_dateNormalized+asc%2Csort_ss_title+asc

	METHODS

