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Background: Hypertension is one of the highest causes of death in pregnant 

women. Calcium deficiency can lead to hypertension. Chicken eggshell can be 

used as a natural calcium supplementation therapy in hypertension. 

Purpose: Analyze the effect of chicken eggshell on blood pressure through the 

increased nitric oxide level in gestational hypertension. 

Methods: This is Quasy experiment research with pretest and posttest with con-

trol group design. Respondents were ≥20 weeks pregnant women with gesta-

tional hypertension. Determination of respondents by purposive sampling ob-

tained experimental group (n=12) and control group (n=12). 1.1 g/day of egg-

shell flour was given for 14 days. 

Result: Mean of systolic and diastolic blood pressure in experimental group de-

creased 14.25 mmHg or 9.5% (p=0.000) and 12.84 mmHg or 13.04% (p=0.000) 

after received chicken eggshell flour for 14 days compared to control group 

mean of systolic and diastolic blood pressure increased 1.92 mmHg or 1.35% 

(p=0.000) and 0.33 mmHg or 0,34% (p=0.121). Nitric oxide level of experimental 

group increased 8.250 μmol/L or 20.93% (p=0.020) and control group de-

creased 3.083 μmol/L or 7.20% (p=0.488). 

Conclusion: Chicken eggshell flour affects increasing nitric oxide levels and 

controls systolic and diastolic blood pressure in gestational hypertension. 
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INTRODUCTION 

94% of total pregnant women's deaths occur in developing 

countries.1 Indonesia, one of the developing countries, had 

an MMR of 305 deaths per 100,000 live births in 2019. 

That number is far from the target of SDGs in 2030, as 

much as 70 death per 100,000 live birth.2,3 The highest 

cause of death in Indonesia is hypertension in pregnancy. 

Hypertension in pregnancy can affect 2-8% of pregnan-

cies; it must be treated because it can threaten both the 

mother and fetus.4 Gestational hypertension is hyperten-

sion in pregnancy that occurs after 20 weeks of gestation 

without being accompanied by protein urine. The inci-

dence rate of gestational hypertension reaches 6-25% and 

can develop into preeclampsia until it settles into chronic 

hypertension.5 Calcium needs in pregnant women in-

crease in the second and third trimesters of pregnancy. 

Unmet calcium needs can lead to hypertension in preg-

nancy. Adequate calcium intake can reduce the risk of 

gestational hypertension by up to 45% and also prevent 

the development of gestational hypertension.6,7 

 

Lowering blood pressure can be done by fulfilling daily cal-

cium intake. Calcium has a vital role in smooth muscle 

contraction to dilate and prevent hypertension.8 All preg-

nant women are required to get calcium supplementation 

every day.9,10 Calcium is also needed to synthesize nitric 

oxide, one of the potent vasodilators.11 General calcium 

supplementation usually given to pregnant women con-

tains calcium lactate with a low elemental calcium content 

of 13%. Regular consumption of general calcium supple-

mentation every day does not have a significant effect on 

the blood pressure of pregnant women in previous stud-

ies.12  

Chicken eggshells contain calcium carbonate with an ele-

mental calcium content of 40%.9 Bioavability of chicken 

eggshells is relatively high compared to available calcium; 

90% of the calcium will be absorbed.13 Chicken eggshells 
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are easily found around us and can be processed into egg-

shell flour. It can be used as a potential, natural, and cur-

rent calcium supplementation.14 Based on examining the 

composition of eggshell flour, its harmful content is shallow 

compared to the content in other natural calcium 

sources.15 Dangerous pathogens such as salmonella, in-

fluenza virus, campylobacter, Staphylococcus aureus, and 

enterobacteria will not be at risk in humans after the egg-

shell is boiled, so the researchers agree that chicken egg-

shells are safe to use as calcium supplementation, espe-

cially in pregnant women who experience calcium defi-

ciency.16 

 

Trials of eggshell flour were conducted on hypocalcemia 

pregnant mice for seven days. The result showed a signif-

icant difference in the calcium levels of pregnant mice until 

they reached the standard limit.17 The use of eggshell flour 

has been widely modified as a food mixture to increase 

calcium levels in foods. However, no studies have exam-

ined the benefits of eggshell flour to increased calcium lev-

els and its effect on blood pressure. Previous research is 

widely researched in nutritional science and focuses on 

texture changes and calcium levels of food after being 

mixed with eggshell flour.  

 

Eggshell flour has been shown to increase blood calcium 

levels in pregnant mice and humans. Fulfillment of calcium 

levels can prevent and decrease blood pressure in preg-

nant women. This study was conducted to prove the effec-

tiveness of the use of eggshell flour against the blood pres-

sure and nitric oxide levels of pregnant women with gesta-

tional hypertension. 

METHOD 

Study Design 

This is a Quasi-experimental pretest and posttest with a 

control group design.18 

Setting and Respondents 

The research was conducted in the working area of the 

Public Health Center on Cirebon Regency in May-Febru-

ary 2021. Respondents were pregnant women with gesta-

tional hypertension. Samples are calculated using sample 

size application with reference from previous research.19 

The number of samples was 24 respondents, and they 

were divided into experimental group (n=12) and control 

group (n=12) randomly. The inclusion criteria of respond-

ents are pregnant women with gestational age ≥ 20 weeks 

with blood pressure ≥130 mmHg systolic and ≥ 80 mmHg 

diastolic, willing to obey the schedule of taking drugs and 

living in the area where the research was conducted. The 

exclusion was carried out on respondents who consumed 

pregnancy milk, preeclampsia, diabetes mellitus and had 

kidney and liver disorders. 

Making the Chicken Eggshell Calcium Tablet 

Before consumption, eggshells must be processed first 

into flour. Making eggshell flour is carried out based on the 

method WHO (2006).16 The eggshell membrane is re-

moved, washed, and then sterilized by boiling for 30 

minutes. After the boiling process is complete, the egg-

shells are dried at low temperature in the oven, and then 

the eggshells are crushed into flour. Furthermore, the flour 

is sifted using a sieve to get a smoother result and then 

put into capsules.13,16 

Experimental Procedure 

1.1 grams of eggshell flour put in the capsules was given 

to 12 respondents in the experimental group daily for 14 

days. The control group received 1 gram of general cal-

cium supplementation daily for 14 days. All of the respond-

ents keep consuming 10 mg of nifedipine tablets based on 

the rules in the Public Health Center.  

The Variables, Instrument, and Measurement 

The outcomes obtained in this study are mean blood pres-

sure and nitric oxide levels after respondents received 

treatment for 14 days. On day one, the pretest is done by 

checking systolic and diastolic blood pressure and taking 

3cc of blood to examine the nitric oxide levels. Re-examine 

of systolic and diastolic blood pressure was done on day 

7. The last posttest was done on day 14 by re-checking 

blood pressure and nitric oxide level. Researchers used an 

observation sheet to monitor systolic and diastolic blood 

pressure after obtaining it from the examination results us-

ing a sphygmomanometer. The nitric oxide levels were ob-

tained from blood samples analyzed using a microplate 

reader (ELISA method). 

Data Analysis 

Analysis used the Friedman and Mann-Whitney tests to 

determine the effectiveness of the treatment to systolic 

blood pressure outcome, and Independent T-test was 

used to determine the outcome of diastolic blood pressure. 

An Independent t-test analyzed the effectiveness of treat-

ment on nitric oxide levels. Correlation tests are conducted 

to find the correlation between nitric oxide levels and sys-

tolic and diastolic blood pressure. 

Ethical Consideration 

An ethical license was obtained from the Bioethics Com-

mission of Sultan Agung Islamic University Faculty of Med-

icine with the registration number: 113/IV/2021/Bioethics 

Commission. 

RESULTS  

Table 1 shows that the average age of respondents in this 

study was over 20 years old. Most of the repondents were 

multipara. Respondents in the study had to vary BMI 

scores.  
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Table 1. Characteristics of Respondent (n=24) 

Characteristic Result 

Age  
< 20 years 0 (00.0%) 
20-35 years 14 (58.3%) 
> 35 years 10 (41.7%) 

Parity  
Primigravida 3 (12.5%) 
Multipara 21 (87.5%) 

BMI  
Normal 9 (37.5%) 
Overweight 8 (33.3%) 
Obese 7 (29.2%) 

 

The nitric oxide level was measured two times, and the re-

sults can be seen in figure 1. The experimental group ex-

perienced a significant increase in nitric oxide levels 

(p=0.020) compared to the control group, with insignificant 

test results (p=0.488). The average results of both groups 

were analyzed using the Independent t-test with a result of 

p=0.035. 

 

 
Figure 1. The Difference in Nitric Oxide Levels 

 

Figure 2 shows a significant decrease in systolic blood 

pressure in the experimental group on the seventh and 

14th days (p=0.000). The control group also decreased on 

the seventh day, but on the 14th day, there was a slight 

increase (p=0.231). Friedman test results showed that 

chicken eggshell flour effectively reduced gestational hy-

pertension systolic blood pressure. The results of reducing 

blood pressure in both groups were analyzed using the 

Mann-Whitney test with p=0.053.  

 

Figure 2 also shows a significant decrease in diastolic 

blood pressure in the experimental group in each meas-

urement (p=0.000). While in the control group, there was 

a slight increase on the seventh day and a decrease on 

the 14th day (p=0.121). The results showed that chicken 

eggshell flour effectively lowered diastolic blood pressure. 

An independent t-test was performed on the results of both 

groups with p=0.000. 

 

Table 2. Correlation between Nitric Oxide Levels with Sys-

tolik dan Diastolic Blood Pressure 

Variable Δ Sistolik Δ Diastolik 

p-value r p-value r 

Δ Nitric 

Oxide 
0.027 - 0.261 0.011 - 0.298 

 

The correlation test results between nitric oxide levels and 

blood pressure values can be seen in Table 2. The p-value 

is <0.05 explains a strong correlation between systolic and 

diastolic blood pressure and nitric oxide levels. The nega-

tive values on Pearson correlation results indicate that the 

increased value of nitric oxide levels may decrease sys-

tolic and diastolic blood pressure outcomes in gestational 

hypertension. 

DISCUSSION 

Calcium supplementation from eggshell flour can reduce 

the average systolic and diastolic blood pressure and in-

crease nitric oxide levels in gestational hypertension. Cal-

cium is one of the minerals needed by the body in more 

significant amounts than the needs of the other mineral el-

ements.20 Calcium levels are determined by the absorption 

of calcium in the body and parathyroid hormones, calci-

tonin regulates its balance and vitamin D. Lack of calcium 

intake will stimulate parathyroid hormone, thus increasing 

intracellular calcium levels. Muscle cells containing much 

calcium will bind to troponin, a contractile protein that de-

taches from its bond with actin and myosin. That interac-

tion causes vasoconstriction in the blood vessels' smooth 

muscles, leading to hypertension.21 

 

Moreover, calcium in the form of serum calcium ions is 

needed in nitric oxide synthesis, which is a potent vasodi-

lator. It can signal the smooth muscle of blood vessels to 

dilate. This will help in the process of lowering blood pres-

sure.22,23 The increase of free radicals in remodeling the 

placenta will cause endothelial dysfunction that triggers a 

decrease in nitric oxide levels. Lack of nitric oxide in the 

blood circulation of pregnant women has a significant in-

fluence on the incidence of hypertension in pregnancy and 

can develop into preeclampsia. The more severe endothe-

lial damage will reduce nitric oxide production, so the blood 

pressure continues to increase and worsen.11,24 This is 

supported by previous research that nitric oxide levels are 

lower in pregnant women with preeclampsia compared to 

nitric oxide levels in normal pregnancy.24
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Figure 1. Difference between Systolic and Diastolic Blood Pressure 

WHO recommends that all pregnant women consume cal-

cium supplementation as a part of prenatal care to prevent 

hypertension.6 General calcium, usually given, contains 

calcium lactate with the lowest elemental calcium content 

of 13%.9 Previous study shows that there is no significant 

difference in blood pressure in pregnant women who rou-

tinely and do not routinely consume general calcium sup-

plementation.25 

 

Chicken eggshells are one of the high sources of calcium 

with calcium carbonate content that has the highest ele-

mental calcium, which is 40%.9 Chicken eggshells can be 

processed into flour using a combined five keys to safer 

food by WHO. Once processed into flour, chicken egg-

shells can be safe to consume to increase calcium levels 

in the body because the threat of pathogens will not be at 

risk after the chicken eggshell is boiled.16 Previous re-

search has proven that supplementation of eggshell flour 

can increase the calcium levels of pregnant mice with hy-

pocalcemia.17 Absorption process of calcium from chicken 

eggshells can absorb better in the body because eggshells 

have a protein matrix that can help the transportation of 

calcium and is more easily absorbed by the body.26 

 

Respondents who consume chicken eggshell flour cap-

sules do not feel comfortable with the size of the capsules. 

However, respondents who choose to consume it by mix-

ing it into food or drink say that the texture of eggshell flour 

tastes like fine sand but does not affect the taste or smell 

of the food. Many studies have used chicken eggshell as 

an additional ingredient for making food, such as research 

that Hassan has done by making biscuits mixed with egg-

shell flour. There was no significant change in the taste 

and texture of the biscuits with the addition of 6% eggshell 

flour.13 

CONCLUSIONS AND RECOMMENDATION 

1.1 grams of eggshell flour supplementations for 14 days 

effectively decrease systolic and diastolic blood pressure 

and increase nitric oxide levels in pregnant women with 

gestational hypertension. Further researchers are ex-

pected to be able to examine the other side effects of using 

eggshell flour. Other than that, chicken eggshell flour can 

be consumed by mixing as an addition to certain foods to 

reduce respondents' discomfort. 
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