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 Preeclampsia is a potentially dangerous pregnancy complication characterized by 
high blood pressure and protein levels in the urine that are prone to occur in the third 
trimester. Urine protein levels have been known as a definite indicator of 
preeclampsia cases and are also determinants of the severity of preeclampsia 
experienced by pregnant women. The incidence of preeclampsia accounts for 3-8% 

of all pregnancies and is the cause of the most maternal deaths in Indonesia. The 
purpose of this study was to determine the risk factors that contribute to the severity 
of preeclampsia through urine protein levels in pregnant women. The Method used 
an Analytical observation design with a crossectional approach to analyze data 
obtained from 76 pregnant women in Muara Enim Regency, Indonesia, who met the 
inclusion criteria in this study. The results show a significant association of risky 
gestational age, blood pressure, and deficiency vitamin D with urine protein levels in 
pregnant women. At the same time, the age and Body Mass Index (BMI) of pregnant 

women proved not to be significantly related to the urine proteins of pregnant 
women. The Conclusion is Prevention and treatment can be done by knowing the 
predictors that cause the occurrence of urine protein in pregnant women. Education 
about the detection of risk factors becomes essential to be conveyed by health 
workers to mothers undergoing pregnancy or entering the second trimester of 
pregnancy. 
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1. INTRODUCTION 

Urine protein levels or proteinuria are essential criteria for predicting preeclampsia and are specific tests to 

assess the severity of preeclampsia in pregnant women (1)Preeclampsia is defined as the new onset of hypertension 

(> 140/90 mmHg) and urine protein after 20 weeks of pregnancy (2)Urine protein occurs after damage to the 

endothelial glomeruli of the kidneys. Urine protein examination becomes essential as a preventive intervention for 

preeclampsia in pregnant women. The severity of preeclampsia correlates with greater urine protein levels (3)The 
link between preeclampsia and urine protein was first reported in 1843(4)Currently, urine protein is a hallmark of 

preeclampsia. Along with new-onset hypertension, total urine protein excretion of more than 300 mg in 24 hours is 

widely recognized as the clinical definition of preeclampsia (5)Several studies have proven the association of urine 

protein levels in pregnant women with preeclampsia (6)Symptoms found in pregnant women with severe 

preeclampsia include swelling, red blood cell damage, decreased platelets, oliguria, increased blood pressure, brain 

disorders, visual, pulmonary edema, and cyanosis (7)The presence of symptoms in preeclampsia will cause 

pregnancy and fetal health complications, so prevention as early as possible against preeclampsia becomes very 

important. An accurate indicator of the presence of preeclampsia should be detected as early as possible. Urine 
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protein is used as an indicator of preeclampsia and a classification of the severity of preeclampsia 

experienced by pregnant women (2,8,9); therefore, it is necessary to know what factors are associated with increased 

urine protein levels in pregnant women. 

Complications in preeclampsia include placental ablation, intravascular coagulation, intracranial 

hemorrhage, liver failure, acute kidney failure, and cardiovascular collapse. In the fetus occurs Intra Uterine 

Retardation Growth (IUGR), Intra Uterine Fetal Death (IUFD), prematurity, and Asphyxia (10). Given the severity 

of the consequences caused by preeclampsia, it becomes essential to prevent it by educating mothers who will be 

pregnant and pregnant women in trimesters I and II (5,11,12). Detecting the presence of preeclampsia begins with 
resuscitating pregnant women of the importance of understanding symptoms, reporting to health workers, and 

avoiding the cause of preeclampsia. Some factors suspected of causing preeclampsia in pregnant women are obesity, 

hypertension, gestational diabetes, old age, and diabetes mellitus (1,9). Mekanism occurs preeclampsia in pregnant 

women, resulting in abnormal blood vessels in the placenta that affect the development of the fetus (13). 

Preeclampsia contributes to an extensive presentation of maternal and fetal deaths in Indonesia. Maternal 

mortality in Indonesia with indicators maternal mortality rate (AKI) is generally reduced in the period 1991-2015 

from 390 to 305 per 100,000 live births but failed in achieving the MDGs target that must be completed, which is 

102 per 100,000 live births in 2015, where the survey In 2015, maternal mortality was three times that of the MDGs. 

(14) This condition becomes an essential fact for health workers to increase educational efforts for pregnant 

women to minimize the development of predictor factors into preeclampsia. 

Muara Enim Regency is one of fifteen districts located in South Sumatra, Indonesia, which has AKI caused 

by a reasonably high preclude, which is 19 people out of 16,616 live births in 2012. And the cause of preeclampsia 
ranks second, while in 2014, there were 14 cases, but the main reason was preeclampsia. External factors that cause 

maternal death are generally due to family delays in making decisions to refer to a complete health facility (15). 

Urine protein becomes an indicator of preeclampsia in pregnant women, and prevention can be done by knowing the 

risk factors that cause urine protein. The goal of this study was to find out the risk factors that affect urine protein 

levels as a predictor of preeclampsia severity. 

 

2. RESEARCH METHOD 

The design of this study uses analytical observation with a crossectional approach. The population in the 

study is all pregnant women who are willing to be the subject of research in hospital and public health centers in 

Muara Enim Regency from August to October 2021. The sample number in this study was 76 pregnant women. The 

criteria for inclusion of a single pregnant fetus live a gestational age of 20 - 34 weeks and have a complete medical 
record since the 1st trimester to exclude complications. Semua pregnant women who do pregnancy examinations in 

poly obstetrics are carried out filling in identity, parity, The First Day of The Last Menstruation (HPHT), Height, 

Weight before pregnancy, history of diseases suffered before and during pregnancy, family history of suffering from 

preeclampsia. Blood pressure tests are performed, and vitamin D collaborates with the laboratory stages of data 

analysis through editing, coding, data entry, and data cleaning. Dialysis data with one-way ANOVA test technique to 

determine the relationship of risk factors to urine protein levels of pregnant women. 

 

3. RESULTS AND ANALYSIS 

3.1 Characteristics of Participants 

Table 1. Characteristics of Pregnant Women 

Characteristic Mean Median Range 

Age 30,7 (6,05) 31,5 18-41 

Gestational Age 29,9 (4,09) 31,0 20-34 

IMT 22,8 (3,62) 22,6 16,7 – 33,3 

Cystole 134,3 (25,05) 135,0 90-190 

Diastole 86,9 (13,95) 90,0 60-110 

Vitamin D 19,4 (6,30) 19,2 5,8 – 35,4 

 

In table 1, the average age of pregnant women is 30.7 (6.05) years. The average gestational age is 29.9 

(4.09) weeks, the average BMI in pregnant women is 22.8 (3.62) kg/m2, the average systole is 134.3 (25.05) mmHg, 

the average diastole is 86.9 (13.95) mmHg, and the average hemoglobin level is 19.4 (6.30). 
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3.2 Protenuria Rate 

Table 2. Distribution of Urine Protein Levels of Pregnant Women 

Protein n % 

Protein 

+1 21 55.3 

+2 15 39,5 

+3 2 5,2 

Total 38 100 

 

3.3 Association of risk factors with protenuria levels 

 

Table 3. Factors related to Urine Protein Levels in Pregnant Women 

Variable  Anova test  Post hoct test 

 F ρ value Protein Protein P value 

Gestational Age 10,106 0,000* Negative +1 0,001 

    +2 0,000 

    +3 0,256 

   +1 Negative 0,001 

    +2 1,000 

    +3 1,000 

   +2 Negative 0,000 

    +1 1,000 

    +3 1,000 

   +3 Negative 0,256 

    +1 1,000 

    +2 1,000 

Vitamin D 2,944 0,039* Negative +1 0,956 

    +2 1,000 

    +3 0,049 

   +1 Negative 0,956 

    +2 1,000 

    +3 0,217 

   +2 Negative 1,000 

    +1 1,000 

    +3 0,221 

   +3 Negative 0,049 

    +1 0,217 

    +2 0,221 

Systole 142,395 0,000* Negative +1 0,000 

    +2 0,000 

    +3 0,000 

   +1 Negative 0,000 

    +2 0,000 

    +3 0,041 

   +2 Negative 0,000 

    +1 0,000 

    +3 0,041 

   +3 Negative 0,000 

    +1 0,000 

    +2 0,041 
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In table 3, there was a significant difference in gestational age, systole pressure, diastole pressure, and 

vitamin D levels of urine protein levels in pregnant women (ρ<0.05) while in the age and BMI variables, there was 

no significant difference in urine protein levels in pregnant women (ρ>0.05). The results of the post hoct test on 

important associated gestational age variables were gestational age in the harmful levels group and +1,+2 levels. The 

post hoct tests on variable vitamin D obtained different significant groups are negative group and +3 group. The post 

hoct tests on systole variables obtained by influential groups are negative, +1, +2, and +3. While in the post hoc test, 

important diastole-related variables were opposing groups with +1, +2, and 3+. 

 

3.4 Analysis 

Preeclampsia is a condition of increased blood pressure in pregnant women and becomes the leading cause 

of maternal and fetal death (3). Preeclampsia is a systemic vascular disorder characterized by new-onset 

hypertension and urine protein after 20 weeks of pregnancy. The incidence of preeclampsia accounts for 3-8% of all 

pregnancies, seriously affecting the health of both mother and baby (4,16)). Pregnant women with preeclampsia 

indicate the presence of dysfunction of the organ system, leading to various adverse pregnancy outcomes, such as 

retinopathy, impaired kidney function, premature birth, fetal growth restriction (FGR), and others. Indicators that 

describe the severity of preeclampsia are from the results of examinations where there is a protein in the urine of 

pregnant women (2,4,17–19). Loss of negative charge on the kidneys, allowing a gap in the epithelial layer of the 

kidney for the passage of negative-charged proteins, so that increased levels of protein in the blood illustrate the 

severity of damage and damage to kidney function during pregnancy. So preeclampsia risk factors need to be 

explored further. 

a. Gestational Age 

Gestational age is a factor that can cause the mother to suffer from preeclampsia. Gestational age is divided 

into three trimesters: the first trimester of gestation 0 to 13 weeks, the second trimester 14 to 28 weeks, and the third 

trimester 29 to 40 weeks. Considered vulnerable to severe preeclampsia is the gestational age of the third trimester, 

but it does not rule out the possibility at the age below (20). Many studies have proven that increased sensitivity to 

vasopressor ingredients in hypertension in pregnancy has occurred in the first trimester. Increased sensitivity in 

pregnancy will be due to increased pressure in twenty weeks of pregnancy, and this is predicted to be the cause of 

hypertension in pregnancy. The fact that the incidence of preeclampsia increases with the age of pregnancy supports 

the theory of ischemia of placental implantation regions to explain the various clinical symptoms of preeclampsia 

(21,22). Another potential cortical mineral, plasma level, deoxycorticosterone (DOC), in plasma increases sharply in 

the third trimester (21) Early detection becomes important for mothers during pregnancy to prevent the incidence of 

hyperthermia, which is most effective after pregnancy enters the second trimester. Preeclampsia increases with 

gestational age, which is most at risk in the third trimester. Pregnant women must regularly check their pregnancy so 

that preventable risk factors. 

b. Blood pressure 

Signs and symptoms of preeclampsia usually appear in the relatively late stages of pregnancy (late in the 

second trimester to early third). (23) Preeclampsia that is not treated immediately will continue in conditions that 

endanger the mother and fetus. It will cause various communications such as cerebrovascular and cardiovascular, 

acute kidney failure, disseminated intravascular coagulation, placental solution, and maternal death(8). So that the 

detection of preeclampsia in early pregnancy becomes an important thing that midwives must educate to pregnant 

women, this is supported by research (1,2) that states preeclampsia detected before the age of 34 weeks of pregnancy 

with proper preeclampsia management can improve the prognosis of pregnancy and the fetus conceived. (24) In 

confirming the presence of hypertension, blood pressure should be measured at least twice four hours apart using an 

appropriately sized cuff and a validated device for use in women with preeclampsia (25). Blood pressure and 

proteinuria become very high and cause symptoms of final organ damage, which further results in restriction of fetal 

growth (8). Many studies provide that the difficulty of hypertension causes an increase in fetal, neonatal, and 

maternal risk (26). Mothers with a history of hypertension before pregnancy have trouble with preeclampsia, so urine 

protein measurements should be done immediately. 

c. Vitamin D deficit 

This study found that lower vitamin D was significantly associated with urine protein levels in pregnant 

women with a value of 0.039. Vitamin D, especially D3, serves as a nutrient, endocrine hormone, and medical 
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immune. The lack of vitamin D can cause immune disorders (27). The blood supply improves the mother's body, 

inhibiting fetal growth. The need for vitamin D in pregnant women describes their immunity during pregnancy. 

Research. Pregnant women with vitamin D deficiency are more at risk of developing preeclampsia, so vitamin D 

(VDR) is one of the genes involved in preeclampsia and other pregnancy complications (2,28). Detection of vitamin 

D deficiency must be done before pregnancy to be treated appropriately. However, the Bialy study in 2020 (29), 

which examined the effectiveness of randomized control trial (RCT), contained in vitamin D pada pregnancy, 

Vitamin D supplements do not affect preeclampsia. 

d. Age of Pregnant Women 

This study found that maternal age and BMI status were not significantly related to urine protein, with P-

Values gained 0.115 and 0.406, respectively. Some studies are different from the results of this study, where there is 

evidence that the age of pregnant women affects the incidence of preeclampsia (6,19,30). The age of pregnant 

women who were participants in this study was an average of 30 years old, which is the mature age in women's lives, 

with conditions such as their mothers being exposed to information. Some of them can prevent the risk of urine 

protein from early pregnancy. 

e. Body Time Index 

Fox (2019) explained that the index of maternal body time (BMI) is a risk factor for urine protein. 

According to BMI, more than 35(2) risk of preeclampsia. Changes in hyperleptinemia metabolism in the body of 

pregnant women who have an overweight or excess body mass index (BMI) cause damage to endothelial dysfunction 

due to an increase in the ratio of Density Lipoprotein (LDL)c / High-Density Lipoprotein (HDL), which causes an 

imbalance of the production of vasodilator substances such as prostaline and nitric oxide with vasoconstrictors such 

as thromboxane and endothelium I so that there will be extensive vasoconstriction and occur. Preeclampsia (13). 

Pregnant women's BMI in this study was in the range of 16.7 to 33.33, none of which were over-categorized, so 

could not identify BMI as a risk factor for urine protein in this study. 

The results of this study provide basic data on three important factors that mothers should be aware of in 

preparing for pregnancy so that the pregnancy to be lived healthy. Factors of gestational age, blood pressure and 

vitamin D deficit are proven to have a significant impact on the incidence of preeclampsia with urinary protein 

indictor in the blood. Blood pressure factors and vitamin D deficits should be realized from starting to plan a 

pregnancy and this is in dire need of family support for the husband, family support and the nearest person is the 

main motivation for someone to perform a healthy behavior(31) Gestational age is a picture that the older the 

gestational age should be more often checked to prevent the risk of problematic pregnancy. The role of midwives and 

nurses in educating adolescents and mothers of productive age through proper communication can reduce public 

health problems including the mother and her fetus(31,32). 

4. CONCLUSION 

Factors at risk of causing urine protein include the age of pregnancy at stake and the presence of a history of 

high blood pressure. Deficiency vitamin D. These factors also act as a predictor of the severity of preeclampsia. The 
higher the mother's gestational age, routine monitoring of blood pressure in pregnant women, especially at the 

gestational age of more than 20 weeks for early detection of preeclampsia. Women with preeclampsia should be 

considered to wait for a term pregnancy, considering the severity of preeclampsia is directly proportional to 

gestational age. Women with low vitamin D levels need to be upbringing before pregnancy. Prevention of 

preeclampsia can be done by increasing vitamin D levels before and in early pregnancy. Early detection of 

preeclampsia can improve the exterior of labor, term labor, and prematurity prevention. 
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