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Abstract:  

Identifying non-maternal hereditary risk factors of congenital heart disease (CHD) will allow for early detection,  

perinatal management, prevention, and intervention strategies. Reducing these factors may help decrease 

perinatal morbidity and improve quality of life. We studied maternal risk factors associated with CHD. A 

retrospective study was conducted among pregnant mothers referred to the pediatric cardiology clinic at RSAB 

Harapan Kita from January 2013 to December 2024. Demographics, non-hereditary risk factors, and occurrence 

of CHD were collected from March 2024 to late December 2024. Regression analysis with IBM SPSS version 20 

was used to estimate the odds ratio (OR) and 95% confidence interval (CI). Significance was set as p<0.05.  A 

total of 350 pregnant women aged  18–45 years and 361 fetuses were included. Fetal and perinatal 

echocardiography revealed CHD in 242 (67%), while 119 (33%) were normal. Significant maternal risk factors 

for CHD were age >35 year (OR2.58;95%CI1.38–4.82;p=0.01), grand multiparity (OR8.04;95%CI1.05–

61.34;p=0.02),   polyhydramnios (OR 4.25;95%CI0.97–18.71;p=0.04), and hypoalbuminemia (OR 7.50;95% 

CI0.98–56.48;  p=0.03).  Maternal age>35 years, grand multipara, polyhydramnios, and hypoalbuminemia were 

positively associated with CHD. This association might be used to predict the suspicion of perinatal CHD and to 

guide appropriate management. 
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INTRODUCTION 

Congenital heart diseases (CHD) is the most common congenital anomalies, with an estimated 

prevalence of 8 in 1000 live births. CHD occurs as a result of abnormal embryogenesis of the heart and is 

associated with significant mortality and morbidity. The damage to the heart is irreversible due to a lack 

of regeneration potential, and usually, newborns with CHD may require surgical intervention. Studying 

heart developmental biology is essential not only in understanding the mechanisms and pathogenesis of 

CHD but also in providing us with insight into developing new preventive and treatment methods 

(Suluba et al., 2020). 

 The etiology of CHD is still unclear. Both genetic and environmental factors might play a role 

in the pathogenesis of the disease. Recently, cardiac transcription factors, cardiac-specific genes, and 

signaling pathways responsible for early cardiac morphogenesis have been extensively studied in both 
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human and animal experiments, but much remains to be desired. There was some research which have 

also shown non-hereditary risk factors such as rubella infection, teratogens, maternal age, diabetes 

mellitus, and abnormal hemodynamics in causing CHDs.  

 These etiological factors raise questions about the multifactorial etiology of CHDs. It is 

therefore important to further explore research aimed at identifying the causes of CHDs. Identifying 

causal factors will enable us to plan intervention strategies and mitigate the consequences of CHDs. 

Additionally, it discusses crucial signaling pathways involved in early cardiac morphogenesis. CHD is 

a general term for a structural or functional defect of the heart that is present at birth (Kalisch-Smith et 

al., 2020). Both genetic and environmental factors have been implicated to play a role in the 

pathogenesis of the diseases and the aetiology of CHD (Rachamadugu SI et al.,2022; Suluba et al., 2020).  

 The advanced genetic and genomic technologies have enabled the identification 100 genes 

associated with CHD, but only one-third of CHD cases have been shown to have a simple genetic cause. 

This is because CHD can also be caused by oligogenic factors, environmental exposures, or interactions 

between genes and the environment (Kalisch-Smith et al., 2020). A significant proportion of CHD cases 

are likely to be caused by environmental risk factors; however, it has been relatively difficult to clearly 

identify specific factors or their mechanism of action. Although the embryonic consequences of 

maternal rubella infection and thalidomide use were readily identified through observation and 

anecdotal reports, large-scale epidemiological studies have been required to identify other potential 

risk factors (Kalisch-Smith et al., 2020). This study, therefore, puts forward a non-genetic cause of CHD. 
 To our knowledge, it is predicted that among the 270 million Indonesian population may be 50 

thousand new cases of CHD every year. The reported prevalence of CHD in our daily practice seems 

to have dramatically increased in recent decades, but this is most likely because of better diagnostic 

procedures, especially echocardiography. Commonly identified risk factors for CHD include a 

multivitamin and folic acid-deficient diet during pregnancy, maternal diabetes, febrile illnesses, 

consanguinity, systemic lupus erythematosus (SLE) in the mother, bad obstetric history (including 

previous history of abortions and stillbirths), advanced paternal/maternal age, and maternal drug 

exposure (Abqari et al., 2016). 

 CHD is the most common congenital anomaly among all birth defects, representing a major 

global health problem. Twenty-eight percent of all major congenital anomalies consist of heart defects 

(Abqari et al., 2016). The aetiology of the different distribution of CHD among genders is still under 

investigation. A recent meta-analysis reported that worldwide birth prevalence in children (Pugnaloni 

et al., 2023). The highest mortality risk was found during the first 4 years of life in patients with CHD. 

There were improvements in diagnostic procedures, catheter interventions, and several surgical 

innovations, such as the surgical treatment of aortic coarctation; repair of atrioventricular septal defects; 

Mustard and Senning atrial corrections; the Rastelli procedure; the arterial switch; and the creation of 

single‐ventricle Fontan circulation. Despite this improvement, the mortality during the first 4 years of 

life among patients with CHD remains comparatively high, making the need for further improvement 

in pediatric care persist. 

 Advances in pediatric cardiovascular surgery and cardiac interventional catheterization since 

the new millennium have shown improved outcomes in selected groups of patients with CHD. In 

addition, the antenatal diagnosis of CHD s has been introduced, and currently 37% of all CHD is 

diagnosed prenatally. However, it is unclear whether recent developments have affected the survival 

of pediatric patients with CHD over the past decade (Mandalenakis et al., 2020). 

 The above improvements in cardiovascular care since the 1970s and 1980s have resulted in 

improved survival for children with CHD. Further advances in the past 2 decades have not yet resulted 

in increased survival for patients with CHD in general nor for specific lesion groups of patients. Clearly, 

there is still room for improvement in survival and development of care in patients with the most 

complex CHD groups, where mortality is still high, and 10% to 20% of those born die before becoming 

adults. There is a sign of optimized surgical procedures, interventional techniques, and diagnostic 

improvements, but where no further improvement, given today's technology and knowledge, may be 

difficult to obtain. Improvement in a case with antenatal diagnostics. There is an indication for 
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improving surgical support techniques and myocardial and cerebral protection to further increase the 

dramatic improvement in CHD care over the last decades of the 19th century (Mandalenakis et al., 

2020). 

 Early detection as well as prevention of CHDs is very important. It is therefore important to 

undertake research aimed at identifying the causes of CHD. Identifying causal factors will enable us to 

make early diagnoses, plan intervention strategies, and mitigate the consequences of CHD (Suluba et 

al., 2020). 

We investigated the 10th most common of maternal non-hereditary risk factors for CHD and 

maternal morbidity in the prenatal period by conducting fetal echocardiography. As we know, fetal 

echocardiography is a diagnostic method that investigates cardiac anatomy, function, and rhythm 

during the antenatal period. It helps to detect the antenatal CHD and rhythm problems. We believe 

that the diagnosis of  CHD in the antenatal period increases the chances of survival of babies with  CHD. 

The presence of antenatal diagnosis was found to be one of the factors decreasing mortality, especially 

in patients with hypoplastic left heart syndrome. The presence of antenatal diagnosis is effective in 

decreasing morbidity and mortality after birth and is an important diagnostic tool in the decision to 

terminate the pregnancy. We believe that the maternal non-hereditary risk factors identified in this 

study may reflect those in the general maternal population. This study may complete the non-

hereditary risk factors that were not assessed during the prenatal period. We hope this study may help 

increase early diagnosis in primary health care.  

 

METHODS 
A retrospective study was conducted among pregnant mothers referred to the pediatric cardiology 

clinic at RSAB Harapan Kita from January 2013 to October 2024. We collected data on demographics, 

maternal non-hereditary risk factors, fetal CHD, and early neonatal outcomes from March 2024 to 

December 2024. Fetal and neonatal heart screening was performed in accordance with the American 

Institute of Ultrasound Medicine and American Society of Echocardiography (AIUM, 2020; Moon-

Grady et al., 2023). 

Maternal demography, such as the mother’s age, parity, gestational age, and non-hereditary 

risk factors during pregnancy, was documented. Maternal non-hereditary risk factors such as maternal 

age, polyhydramnios, diabetes mellitus, hypertension, fever in the first trimester, CHD history on 

previous pregnancy, consumption of epileptic drugs, smoking, and alcohol consumption were 

tabulated. Maternal non-hereditary risk factors and fetal extracardiac anomalies were diagnosed by an 

obstetrician and a gynecologist.  

Diagnosis of CHD was confirmed with trans thoracal echocardiography during the neonatal 

period by a pediatric cardiologist. Neonates with no CHD were classified as the control group. This 

study was approved by the Institutional Board Research RSAB Harapan Kita IRB/06/02/ETIK/2021. 

Pearson and Spearman tests were performed in SPSS 20.0. We analyzed risk factors using IBM SPSS 

version 27, calculating odds ratios (ORs) and 95% confidence intervals (CIs). Significance was set as 

p<0.05 (Dahlan, 2020, 2024). 

 

RESULTS 
We evaluated 350 pregnant mothers aged 29.7 ± 4.9 years with a gestational age of 33.2 ± 4.9 weeks; of 

these, 312 (96.9%) were singleton gestations, 4 (1.3%) were duplet gestations, and 2 (0.6%) were triplet 

gestations. Among them were 3 (0.9%) with ages < 21 years and 72 (24.2%) subjects aged> 35 years. 

There were 138 (42.5%) first gravid, 162 (48.7%) second and third gravid, 17 (4.7%) fourth gravid, and 

15 (4.1%) fifth gravid.  

We found there were 361 neonates in the perinatal period, and transthoracic echocardiography 

confirmed the fetal final diagnosis of CHD. There were 119 (33%) with PFO and non-significant PDA 

that closed spontaneously within 7 days of life, classified as the control group, and 242 (67%) with CHD 

(Table 1). 
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Table 1. Maternal, fetal, and neonatal characteristics 

Characteristic Variables Result 

x ± SB ; Median (min-max); n (%) 

Mother (n=350) Age (year) 29.7 ± 4.9 

Gestation age (weeks) 33.2 ± 4.1 

non hereditary risk factors (%) 119 (33) 

Fetal and Neonate 

(n=361) 

Female: Male 189 (52.4): 172 (47,6) 

Normal Heart  119 (33)  

CHD 242 (67) 

 

We noted that the 10th most common maternal non-hereditary risk factors of CHD consist of 

age > 35 years, polyhydramnios, hypoalbuminemia, grand multipara, history of CHD, Hb <12 g/dL, 

oligohydramnios, hypothyroid, autoimmune, and diabetes mellitus (Table 2).  

 

Table 2. Maternal morbidity during pregnancy 

Maternal Variables n (%) 

Age > 35 years 74 (21.2) 

Polyhydramnios 19 (5.4) 

hypoalbuminemia (albumin < 3,8 g/dL) 16 (4.6) 

Grand multipara (pregnancy >5 times) 15 (4.3) 

history of CHD, previous pregnancy 13 (3.7) 

Hb < 12 g/dL 12 (3.4) 

Oligohydramnios 11(3.1) 

Autoimmune 5 (1.4) 

Hypothyroid 8 (2.3) 

History of infection in the first trimester 3 (0.9) 

 

We confirmed the prenatal CHD diagnosis during the neonatal period with trans thoracal 

echocardiography on the first week of life. We noted the final diagnosis of CHD and classified to 

acyanotic CHD in 122 (54.9%) neonates, cyanotic in 98 (44,1%), and 31 (15.8%) critical cyanotic heart 

disease (CCHD). The most common acyanotic CHD were VSD, ASD, CAVSD, and PDA. While the 

most common cyanotic CHD were Ebstein anomaly, tetralogy of Fallot, CAVSD with outlet variation, 

Hypoplastic left heart syndrome (HLHS), and tricuspid atresia (Table 3).  

 

Table 3. Distribution of fetal and neonatal CHD 

Fetal and neonatal CHD Diagnosis n (%) 

Ventricular septal defect (VSD) 76 (21) 

Atrial septal defect (ASD)   67 (18.5) 

Ebstein anomaly   39 (10.9) 

Common atrioventricular septal defect (CAVSD) 28 (7.7) 

Tetralogy of Fallot 27 (7,4) 

Patent ductus arteriosus 18 (5) 

CAVSD with outlet variation 13 (3,7) 

Hypoplastic left heart syndrome (HLHS) 12 (3.2) 

Tricuspid atresia 12 (3.2) 

Double outlet right ventricle 10 (2.8) 

Pulmonary stenosis 9 (2.7) 

Smallish left ventricle 3 (0.9) 

Coarctation of aorta 2 (0.5) 

Mitral atresia 2 (0.5) 

Right ventricle hypoplasia 2 (0.5) 

Right isomerism 2 (0.5) 

Left isomerism 2 (0.5) 
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Maternal risk factors were identified in 119 cases (33%). Significant maternal risk factors for 

CHD were age >35 years (OR 2.58, 95% CI 1.38–4.82; p=0.01), grand multiparity (OR 8.04,95% CI 1.05–

61.34; p=0.02),   polyhydramnios (OR 4.25,  95% CI 0.97–18.71; p=0.04), and hypoalbuminemia (OR 7.50, 

95% CI 0.98–56.48;  p=0.03). This study did not find an association between maternal anemia, 

oligohydramnios, history of congenital heart disease in previous pregnancy, autoimmune, 

hypothyroid, or history of infection in the first trimester (Table 4). 

 

 

Table 4. Association of maternal risk factors with CHD 

Maternal Variables 
CHD in neonate period OR P value 95% CI 

Yes No 

Age (Year)      

   > 35 61 (82.4%) 13 (17.6.%) 2.58 0.03* 1.35–4.94 

   < 35 178(64.5 %) 98 (35.5%)    

Grand multipara      

   Yes 14 (93.3.1) 1 (6.7%) 6,86 0.04* 0.89–52.72 

   No 225 (67.2%) 110 (32.8%)    

Hypoalbumin      

   Yes 15 (93.8%) 1 (6.3) 7.37 0.03* 0.96–56.48 

   No 224 (67.1%) 110 (32.9%)    

Anemia      

   Yes 9 (75%) 3 (25%) 1.4 0.75 0.37–5.31 

   No 230 (68%) 108 (32%)    

Polyhydramnios      

  Yes 17 (89.5%) 2 (10,5 %) 4.17 0.04* 0.95–18.39 

  No 222(67.1%) 109 (32.9%)    

Oligohydramnios      

   Yes 8 (72.7%) 3 (27.3%) 1.25 1.00 0.32 – 4.79 

   No 239 (68.3%) 111 (31.7%)     

History of CHD in 

previous pregnancy 

     

   Yes 11(84.6%) 2 (15.4%) 2.63 0.24 0.57–12.07 

   No 228 (67.7%) 109 (32.3%)    

Autoimmune      

   Yes 3 (60%) 2 (40%) 0.69 0.05 0.114-4.21 

   No 236 (68.4%) 109 (31.6%)    

Hypothyroid      

   Yes 5 (62.5%) 3 (37.5%) 0.77 0.71 0.18 – 3.28 

   No 234 (68.4%) 108 (31.6%)    

History of infection on 

first trimester 

     

   Yes 3 (100%) 0 (0.0%) 1.47 0.55 1.37 –1.58 

   No 236 (68%) 111 (32%)    

 

DISCUSSION 
Maternal risk factors of CHD have been studied and published by many authors (Giraldo-Grueso et al., 

2020; Jenkins et al., 2007). Paternal risks may contribute to the occurrence of CHD. This study reviewed 

pregnant mothers who were referred to the pediatric cardiology outpatient clinic for fetal cardiac 

anatomy evaluation.  As far as we are aware, our study is among the first in Indonesia to evaluate 

maternal non-hereditary risk factors associated with CHD.  We believed that factors which associated 

with CHD are affected by the social economy, education, and social cultural with very different among 

regions or countries. A hospital-based study may yield different results than a population-based study. 

We hope this study might be used in daily practice to early detect CHD by knowing non-hereditary 

maternal risk factors. Furthermore, we hope it may enhance perinatal CHD management and may play 
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a role in decreasing perinatal morbidity and mortality.  
 We found that most mothers were referred to our hospital over the last three semesters. It could 

be understood since most of them had initially been suspected to have fetal CHD and had been 

previously referred to several health centers.  Generally, subjects were also carefully screened for CHD 

by others feto maternal expert and finally were referred to our hospital. As far as we know study fetal 

congenital heart defects and maternal risk factors are not available in Indonesia. The ultrasonic color 

Doppler imaging study revealed a relatively common prevalence of CHD (Cao et al., 2022). 

 Fetal echocardiography is important as it allows not only improved counseling of families after 

a prenatal diagnosis of CHD, but also for proper perinatal management, as the neonate with a 

significant cardiac lesion will benefit from delivery at a tertiary care center where the expertise of 

pediatric cardiologists and cardiac surgeons. Prenatal detection improves perinatal outcomes before 

surgery, resulting in lower morbidity and mortality. The high detection rates are explained by the 

thoroughly organized national screening program with well-defined ultrasound protocols. Uniform 

training and quality assessments for fetal, maternal, and pediatric cardiology doctors warrant a quality 

level not restricted to urban areas, as this cohort includes large rural areas as well (Gupta et al., 2023). 

 It has been known that significantly maternal risk factor associated with CHD was low 

maternal education. Active and passive smoking in pregnancy, obesity, and maternal age at pregnancy 

were not associated with CHD (Christine et al., 2014). Another study revealed that gestational 

diabetes mellitus (OR: 5,27; 95% CI 0,60-46,23; p 0,21), maternal rubella infection (uninterpreted), 

advanced maternal age (OR: 3,60; CI 95% 1,34-9,64; p 0,01), and multifetal pregnancy (OR: 1; 95% CI 

0,20-5,11; p 1). The multivariable analysis revealed that aOR for gestational diabetes mellitus was 6,34 

with 95% CI 0,72-55,82 (p 0,10) and the aOR for advanced maternal age was 3,59 with 95% CI 1,33 9,71 

(p 0,01) (Budiarto et al., 2021). 

 Further, the result of our study is related to Alfarhan et al study. The significant risk factors for 

the development of transposition of the great arteries include increasing maternal age and parity, 

gestational diabetes, family history of congenital cardiac anomalies, and first-degree consanguineous 

marriages. These factors increased the risk by at least 2-fold (Alfarhan et al., 2020). 

 Maternal age has been linked in the literature with the risk of development of congenital 

malformation in the fetus. Advanced maternal age was associated with higher odds ratios compared 

with the control group. Advancing maternal age showed a trend toward increased risk of TGA in the 

perinatal period. Other studies have shown that maternal age > 35 years was noted to put infants at 

increased risk of CHD, while infants born to younger mothers had a lower risk (Alfarhan et al., 2020). 

Further, a systematic population-based echocardiographic study of infants showed that maternal age> 

40 years was also associated with smaller systolic and diastolic LV diameters.  However, the long-term 

effects are unknown (Nørregaard et al., 2023). Mothers who are older than 35 presented mostly with 

ventricular septal defects (VSD) and patent ductus arteriosus (PDA) (Hashim et al., 2020). 

Grand multiparity remains a risk factor for a wide range of obstetric complications, especially 

in developing countries. Grand multiparity has been shown to increase the risks of medical and 

obstetric complications during pregnancies (Dasa et al., 2022). 

This study showed the association of grand multipara with CHD, and it was in relation to 

another study. Parity as well as mother’s origin and father’s age were factors associated with the 

occurrence of CHD (Segbedji et al., 2023).  Indirect non-hereditary factors such as the father’s age, were 

evaluated in this study. 

 The association of polyhydramnios and CHD in this study was also noted by a previous study. 

Cardiovascular malformations were significantly associated with polyhydramnios. Although in some 

of the cardiovascular malformations, the association rate with polyhydramnios was high (AVSD, 

double outlet right ventricle, tetralogy of Fallot). The association of polyhydramnios and CHD was a 

moderate association rate (19.7%), while the association with oligohydramnios was 8.57% (Simonyi et 

al., 2021). 

 Hypoalbuminemia in this study may reflect maternal nutritional status and was not congenital 

hypoalbuminemia. Maternal nutritional status has been highlighted as a need for in-depth research in 
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the emerging area of maternal nutritional epigenetics and CHD. It will summarize and benefit future 

research on nutrition as a modifiable environmental factor to decrease the incidence of CHD (Joshi et 

al., 2020). In addition to maternal and embryonic exposure to teratogens, there is also evidence that 

reduced maternal levels of essential nutrients can also increase the risk of CHD in her offspring. 

However, in many cases, these observations have been made in animal models, and as yet, there is little 

conclusive evidence that these factors are also relevant in humans (Kalisch-Smith et al., 2020). 

   A low vitamin A diet in rodent models during pregnancy causes highly penetrant heart defects 

and AAAs. DNA methylation. It has all these finding may not reflect CHD in the population. However, 

we believe the distribution of CHD in this study, reflected the referral CHD characteristic to a tertiary 

referral hospital in other provinces in Indonesia. We found that CCHD was 30% among cyanotic CHD. 

This is a high incidence, which might be explained as our hospital is a tertiary referral hospital for both 

feto maternal and pediatric CHD services. It should be noted that early pulse oximetry screening, 1 day 

after the baby is born, is a must. This CCHD incidence was similar to the Ruan et al study. They found 

among a total of 5024 subjects, total fetuses with CHD were 875, and critical CHDs account for 27%, of 

which Tetralogy of Fallot is the most (7.1%), followed by coarctation of the aorta (4.0%), double-outlet 

right ventricle (2.9%) (Ruan et al., 2023). Our study revealed that among critical CHDs, account for 30% 

of which Ebstein anomaly, hypoplastic left heart syndrome, and double outlet right ventricle with 

outlet variation. It can also be explained that the CCHD above is slightly easier during an early fetal 

echocardiography procedure on a four-chamber view. 

 We did not find an association between maternal anemia, oligohydramnios, history of 

congenital heart disease in previous pregnancy, autoimmune, hypothyroid, or history of infection in 

the first trimester. The association of these non-hereditary risk factors has been studied by other studies 

with large numbers of subjects. A study found 2.776 pregnant women with diagnosed CHD and found 

that maternal anemia in early pregnancy increased the risk of offspring (Nair et al., 2025). 

 The incidence of maternal anemia in Indonesia (48.9%), which exceeds the WHO standard of 

>40%, signifies a severe public health concern that requires immediate attention and intervention. 

Consuming iron-rich meals and supplements with regular antenatal care visits in early pregnancy 

reduces the maternal anemia rate. A study aimed to determine the relationship between the level of 

knowledge and behavior during pregnancy and the incidence of anemia (Futihandayani et al., 2025). 

Knowledge and maternal behavior are the most important aspects of anemia prevention 

strategies. Although the level of knowledge was not significantly associated with the incidence of 

anemia, women who were found in the level of good (33%) and fair knowledge (55%) showed good 

behavior for its prevention. There was a statistically significant association between behavior during 

pregnancy and the incidence of anemia (p-value = 0.025). Iron supplementation emerged as a critical 

factor in preventing anemia in pregnancy (Futihandayani et al., 2025). A previous study has found that 

a high frequency of CHD was observed in infants of 100 diabetic mothers. CHD was diagnosed in 71% 

of neonates. The most frequent types were ventricular septal defect (32.39%), patent ductus arteriosus 

(35.21%), and atrial septal defect (19.72%). The frequency of CHD was higher among older mothers. 

(Sial et al., 2024). Among 1,014,448 singletons, we found that maternal hypothyroidism is associated 

with increased risk of CHD in offspring with a hazard ratio (HR) 1.23 (95% CI 1.12-1.35). Offspring born 

to mothers with hypothyroidism had an increased risk of CHD and several subcategories, including 

hypertension, arrhythmia, and acute myocardial infarction in offspring (Miao et al., 2021). 

 Current research has shown that many factors are associated with an increased risk of CHD in 

the prenatal period, including genetic and maternal or fetal factors. Race is also an associated factor of 

CHD. The reason for this might be that the prevalence of CHD is 8.98 per 1000 live births in China, 

higher than the global level. CHD is also one of the leading causes of morbidity and mortality in the 

perinatal and infant periods. In addition, several studies have shown that race is associated with CHD 

and have concluded the effect of race on differences in the prevalence of CHD. Every race has its own 

characteristics related to CHD, maybe influenced by the differences in socioeconomic status and racial 

disparities. So there is a need for such research data from more racial groups to enrich this field (Joshi 

et al., 2020). 
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 This data can be an early effort to detect CHD congenitally in both fetal and newborn. An 

increased of aged > 35 years, polyhydramnios, grand multipara, and hypoalbuminemia were 

significantly associated with CHD. This association might be useful to early identify CHD to increase 

management and premarriage and prenatal prevention. We did not find any other maternal non-

hereditary risk factor which had association with CHD. 

  This study ought to be continued by assessing fetal, neonatal risk factors, and neonatal 

outcome with more subjects. Further, we may have knowledge of the comprehensive risk factors that 

might be used to perform a CHD national preventive program. This challenging effort might help us 

to decrease the incidence of CHD. Further study with a larger number of subjects ought to be conducted 

to evaluate independent maternal and fetal risk factors and neonatal outcomes. 

 

CONCLUSION 
Fetal echocardiography is important as it allows both early CHD detection, which might result in 

decreasing both perinatal and infant morbidity and mortality. The risk factors in this study underscore 

the need for primary health services and midwives to take precautions against CHD during daily 

practice under limited health services in Indonesia, and to conduct proper management. 
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