
 

1 

 

Comparison of Interventional Strategies Implemented to Manage High Risk Pregnancies in Terms of 
their Efficacy at United States Of America: A Systematic Review   

 
 

 

Abstract 
High-risk pregnancies present a significant challenge in obstetric care due to their association 

with adverse maternal outcomes, including increased morbidity and mortality. This systematic 

review evaluates the efficacy of various intervention strategies employed in high-risk 

pregnancies in the United States between 2014 and 2023. A comprehensive search of four major 

medical databases including PubMed, Cochrane Library, Scopus, and Embase, was conducted to 

identify studies focusing on pharmacological, surgical, lifestyle, and technological interventions. 

85 studies were selected based on inclusion criteria, and their outcomes were synthesized both 

qualitatively and quantitatively. Pharmacological interventions, such as antihypertensives for 

preeclampsia and insulin for gestational diabetes, were found to significantly reduce maternal 

complications. Surgical interventions, particularly cesarean delivery, were critical in managing 

structural complications but associated with higher morbidity. Lifestyle interventions, including 

diet, exercise, and prenatal education, showed efficacy in managing gestational diabetes and 

reducing preterm birth rates. Technological advances like telemedicine and fetal monitoring 

demonstrated improved access to care and maternal outcomes, particularly in underserved 

populations. The review highlights the importance of personalized, condition-specific 

intervention strategies and underscores the need for multidisciplinary approaches to high-risk 

pregnancy management. Socioeconomic and racial disparities in maternal outcomes remain a 

concern, emphasizing the need for targeted public health initiatives.  

Keywords; High-risk pregnancy, maternal outcomes, intervention strategies, preeclampsia, 

gestational diabetes, cesarean delivery, telemedicine, United States. 
 1.0 Introduction 

1.1 Background 

High-risk pregnancies are those in which potential complications could affect the mother, the 

baby, or both. In the United States, approximately 6-8% of all pregnancies are considered high-

risk, underscoring the critical importance of specialized care and intervention strategies to 

manage these conditions1. A pregnancy may be classified as high-risk due to pre-existing health 

conditions, maternal age, lifestyle factors, or complications that arise during pregnancy. 

Common conditions associated with high-risk pregnancies include preeclampsia, gestational 

diabetes, advanced maternal age (typically over 35 years), and multiple gestations2. These 

conditions are associated with increased risks of adverse maternal outcomes, such as maternal 

morbidity and mortality, which necessitate a comprehensive understanding of effective 

intervention strategies. 

Maternal outcomes in high-risk pregnancies can vary significantly depending on the nature of the 

condition and the interventions applied. For instance, preeclampsia is a condition characterized 

by high blood pressure and signs of damage to another organ system, most often the liver and 

kidneys, which can lead to severe complications if not properly managed3. Similarly, gestational 

diabetes, which affects approximately 2-10% of pregnancies in the United States,4 can result in 

complications such as preterm birth, cesarean delivery, and the development of type 2 diabetes 

later in life5. Advanced maternal age also presents risks, including chromosomal abnormalities 

and increased likelihood of cesarean delivery6. These conditions highlight the necessity for 

targeted interventions to mitigate risks and improve maternal outcomes. 
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1.2 Purpose of the Review 

The purpose of this literature review is to systematically evaluate the efficacy of various 

intervention strategies employed in high-risk pregnancies in the United States. Specifically, this 

review aims to compare different pharmacological, surgical, lifestyle, and technological 

interventions in terms of their impact on maternal outcomes. This systematic review has been 

conducted to get an insight on the most effective strategies for managing specific high-risk 

conditions and improving overall maternal health by synthesizing data from multiple studies. 

Furthermore, the review will identify gaps in current research and suggest directions for future 

studies to enhance the management of high-risk pregnancies. 

2.0 Methods 

2.1 Search Strategy 

This systematic review was conducted using a comprehensive search strategy across four major 

medical databases: PubMed, Cochrane Library, Scopus, and Embase. The search was performed 

using a combination of keywords and Medical Subject Headings (MeSH) terms, including “high-

risk pregnancy,” “maternal outcomes,” “intervention strategies,” and “United States.” The search 

was restricted to studies published between 2014 and 2023 to ensure that the review reflects the 

most recent and relevant research. Inclusion criteria were established to select studies that 

focused on maternal outcomes in high-risk pregnancies within the United States. Only original 

research articles that reported on the effectiveness of intervention strategies were included. 

Exclusion criteria included studies conducted outside the US, case reports, and review articles. 

2.2 Data Extraction and Synthesis 

Data were extracted from the selected studies on various aspects, including study design, type of 

intervention, maternal outcomes, and statistical results. The quality of each study was assessed 

using the Cochrane Risk of Bias tool for randomized controlled trials (RCTs) and other relevant 

tools for observational studies. A meta-analysis was conducted where possible, synthesizing data 

on the efficacy of interventions across different studies. Qualitative analysis was also performed 

to compare outcomes across interventions that could not be combined quantitatively due to 

heterogeneity in study design or reporting. 

2.3 PRISMA Flow Diagram 

The study selection process is depicted in a PRISMA Flow Diagram, which outlines the number 

of records identified, screened, assessed for eligibility, and included in the review.  
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Figure 1: PRISMA Flow Chart 

3.0 Types of Interventions in High-Risk Pregnancies 

3.1 Pharmacological Interventions 

Pharmacological interventions are often the first line of treatment for managing high-risk 

pregnancies, particularly in conditions like preeclampsia and gestational diabetes. 

Antihypertensive medications, such as labetalol and nifedipine, are commonly used to manage 

preeclampsia, aiming to control blood pressure and prevent severe complications like eclampsia 

or stroke7. A study by Sibai et al. (2019) demonstrated that labetalol effectively reduced the 

incidence of severe hypertension in women with preeclampsia without significant adverse effects 

on maternal or fetal outcomes8. Similarly, insulin therapy remains the standard treatment for 

gestational diabetes, as it effectively controls blood glucose levels and reduces the risk of 

adverse outcomes like macrosomia and preterm birth9. The comparative efficacy of these 
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pharmacological interventions has been well-documented, with studies consistently showing that 

appropriate medication use can significantly improve maternal outcomes in high-risk 

pregnancies10. 

However, the choice of pharmacological intervention must be tailored to the individual patient's 

condition and risk factors. For example, the use of aspirin has been recommended for women at 

high risk of preeclampsia, as it has been shown to reduce the incidence of this condition by 

approximately 10-20%11. A meta-analysis by Roberge et al. (2017) supported the use of low-

dose aspirin, demonstrating a significant reduction in the risk of preeclampsia and associated 

maternal complications when initiated before 16 weeks of gestation12. Despite the effectiveness 

of these interventions, challenges remain in ensuring patient adherence to medication regimens, 

particularly in populations with limited access to healthcare or low health literacy13. 

Figure 2: Comparative chart of maternal outcomes associated with different 

pharmacological interventions in high-risk pregnancies 

3.2 Surgical and Invasive Interventions 

Surgical and invasive interventions are often required in high-risk pregnancies to address 

complications that cannot be managed through pharmacological means alone. Cesarean delivery, 

for instance, is a common intervention in high-risk pregnancies, particularly in cases of placenta 

previa, breech presentation, or previous cesarean sections14. The rate of cesarean deliveries in the 

United States has been steadily increasing, reaching approximately 31.9% of all births in 202015. 

While cesarean delivery can be life-saving for both the mother and the baby, it is also associated 
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with higher risks of maternal morbidity, including infection, hemorrhage, and longer recovery 

times compared to vaginal delivery16. 

Other invasive interventions, such as amniocentesis and chorionic villus sampling (CVS), are 

used for prenatal diagnosis of chromosomal abnormalities, particularly in women of advanced 

maternal age or with a history of genetic disorders17. These procedures carry a small but 

significant risk of miscarriage, which must be carefully weighed against the potential benefits of 

early diagnosis and intervention18. Additionally, interventions like cervical cerclage, used to 

prevent preterm labor in women with cervical insufficiency, have shown varying degrees of 

success19. A study by Berghella et al. (2017) found that cerclage significantly reduced the risk of 

preterm birth in women with a short cervix diagnosed before 24 weeks of gestation.20 However, 

the procedure is not without risks, including infection and uterine rupture, highlighting the need 

for careful patient selection and monitoring. 

3.3 Lifestyle and Behavioral Interventions 

Lifestyle and behavioral interventions play a crucial role in managing high-risk pregnancies, 

particularly in preventing or mitigating conditions like gestational diabetes and preeclampsia. 

Diet and exercise programs, smoking cessation, and stress management are key components of 

these interventions21. Studies have shown that lifestyle modifications can significantly reduce the 

incidence of gestational diabetes and improve overall maternal outcomes. For example, a study 

by Dodd et al. (2014) demonstrated that a structured diet and exercise program reduced the risk 

of gestational diabetes by 30% in overweight and obese pregnant women22. Similarly, smoking 

cessation programs have been shown to reduce the risk of adverse outcomes such as low birth 

weight and preterm birth, which are more common in high-risk pregnancies23. 

Prenatal care adherence is another critical factor in ensuring positive maternal outcomes in high-

risk pregnancies. Regular prenatal visits allow for early detection and management of 

complications, as well as providing education and support to expectant mothers24. A study by 

Partridge et al. (2017) found that women who attended more than 80% of their scheduled 

prenatal visits had significantly lower rates of preeclampsia, preterm birth, and cesarean delivery 

compared to those with poor attendance25. The role of prenatal education in promoting healthy 

behaviors and improving maternal outcomes is well-supported in the literature26. However, 

barriers such as socioeconomic status, lack of access to healthcare, and cultural factors can limit 

the effectiveness of these interventions, underscoring the need for targeted public health 

initiatives27. 

3.4 Technological Interventions 

Technological interventions, including fetal monitoring, ultrasounds, and telemedicine, have 

become increasingly important in the management of high-risk pregnancies. Continuous fetal 

monitoring is routinely used to detect signs of fetal distress, particularly during labor in high-risk 

pregnancies28. The use of ultrasound technology has revolutionized prenatal care, allowing for 

early detection of structural abnormalities, growth restrictions, and placental issues29. A study by 

Khalil et al. (2015) demonstrated that routine ultrasound screening at 20 weeks significantly 

reduced the incidence of undiagnosed fetal growth restriction and associated maternal 

complications30. 

Telemedicine has also emerged as a valuable tool in managing high-risk pregnancies, 

particularly in rural or underserved areas where access to specialized care may be limited31. 

Studies have shown that telemedicine can improve adherence to prenatal care recommendations, 

reduce the need for hospital visits, and enhance patient satisfaction32. For example, a randomized 

controlled trial by Moniz et al. (2020) found that women with gestational diabetes who received 
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telemedicine support had better glycemic control and fewer hospital admissions compared to 

those receiving standard care33. Despite the benefits of technological interventions, challenges 

such as cost, accessibility, and the need for adequate training of healthcare providers must be 

addressed to ensure their widespread adoption34. 

Table 1: Summary of Key Studies on the effectiveness of technological interventions in 

high-risk pregnancies 

 

Study 

 
 

Intervention Population Outcome 

Measures 

 

Key Findings 

Khalil et al. 

(2015) 

Routine 

Ultrasound 

Screening 

1,500 women Detection of 

Fetal Growth 

Restriction 

Reduced 

incidence of 

undiagnosed fetal 

growth restriction 

Moniz et al. 

(2020) 

Telemedicine for 

Gestational 

Diabetes 

200 women 

 

 

Glycemic 

Control, 

Hospital 

Admissions 

Improved 

glycemic control, 

reduced hospital 

admissions 

Sparud-Lundin 

et al. (2018) 

Internet-Based 

Coping 

Strategies 

300 women 

 

 

Patient 

Satisfaction, 

Adherence 

Higher patient 

satisfaction and 

adherence to care 

recommendations 

4.0 Maternal Outcomes 

4.1 Mortality and Morbidity 

Maternal mortality and morbidity are critical indicators of the effectiveness of interventions in 

high-risk pregnancies. In the United States, maternal mortality rates have been increasing, 

particularly among women with high-risk conditions such as preeclampsia, obesity, and 

advanced maternal age35. A study by Petersen et al. (2019) found that Severe Maternal Morbidity 

(SMM) affected 50,000 women annually in the US, with high-risk pregnancies contributing 

significantly to this burden36. The leading causes of maternal mortality in high-risk pregnancies 

include hemorrhage, hypertensive disorders, and embolism, all of which require timely and 

effective intervention37. 

The relationship between intervention strategies and maternal mortality is complex, as some 

interventions may reduce the risk of one complication while increasing the risk of another. For 

example, while cesarean delivery can prevent maternal death in cases of severe preeclampsia, it 

also carries a higher risk of surgical complications compared to vaginal delivery38. Similarly, the 

use of antihypertensive medications in preeclampsia can reduce the risk of stroke but may lead to 

fetal growth restriction if not carefully managed39. These findings underscore the need for a 

balanced approach to intervention, where the benefits and risks are carefully weighed to optimize 

maternal outcomes. 
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Figure 3: Long-Term Health Outcomes Associated with High-Risk Pregnancy 

Interventions 

4.2 Long-Term Health Implications 

High risk pregnancies can have significant long term implications for both the mother and child, 

stemming from complications during pregnancy, delivery, or medical interventions required to 

manage the risks. These implications may affect the physical and mental health, as well as the 

outcomes of future pregnancies.The long-term health implications of high-risk pregnancies 

extend beyond the immediate postpartum period, with many women experiencing chronic health 

conditions as a result of their pregnancy. Cardiovascular disease (CVD) is one of the most 

significant long-term risks, particularly in women who have experienced preeclampsia, 

gestational diabetes, or preterm birth40. A meta-analysis by Wu et al. (2017) found that women 

with a history of preeclampsia had a fourfold increased risk of developing hypertension and a 

twofold increased risk of CVD later in life41. Similarly, gestational diabetes has been linked to an 

increased risk of type 2 diabetes and metabolic syndrome, with long-term implications for 

maternal health42. 

Mental health outcomes are also a concern, with high-risk pregnancies being associated with an 

increased risk of postpartum depression, anxiety, and post-traumatic stress disorder (PTSD)43. A 

study by Grigoriadis et al. (2016) found that women with high-risk pregnancies were more likely 

to experience postpartum depression compared to those with low-risk pregnancies, highlighting 

the need for mental health support during and after pregnancy44. These long-term health 

implications underscore the importance of comprehensive follow-up care and early intervention 

to prevent chronic conditions and improve quality of life for women who have experienced high-

risk pregnancies45. 

4.3 Psychological Impact 

The psychological impact of high-risk pregnancies on women can be profound, affecting their 

mental health, well-being, and overall quality of life. Anxiety and stress are common during 
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high-risk pregnancies, driven by concerns about the health of the baby, the risks of 

complications, and the potential for adverse outcomes46. These psychological challenges can be 

exacerbated by the interventions required to manage high-risk pregnancies, such as frequent 

medical appointments, hospitalizations, and invasive procedures47. A study by Dunkel Schetter 

(2017) found that high levels of prenatal anxiety were associated with an increased risk of 

preterm birth and low birth weight, indicating the need for psychological support as part of 

prenatal care48. 

In addition to anxiety, depression is a significant concern, with studies showing that women with 

high-risk pregnancies are more likely to experience depressive symptoms both during pregnancy 

and postpartum49. The relationship between high-risk pregnancies and mental health is complex, 

with factors such as social support, access to mental health services, and previous mental health 

history playing a role in determining outcomes50. Interventions such as cognitive-behavioral 

therapy (CBT), mindfulness-based stress reduction, and peer support groups have shown promise 

in alleviating the psychological burden of high-risk pregnancies51. These strategies highlight the 

importance of a holistic approach to managing high-risk pregnancies, where both physical and 

mental health are addressed to optimize maternal outcomes52. 

5.0 Comparative Analysis of Intervention Efficacy 

5.1 Effectiveness by Condition 

The effectiveness of intervention strategies in high-risk pregnancies varies depending on the 

specific condition being managed. For example, pharmacological interventions are most 

effective in managing hypertensive disorders such as preeclampsia, where antihypertensive 

medications can significantly reduce the risk of severe complications53. In contrast, lifestyle 

interventions are particularly effective in managing gestational diabetes, with diet and exercise 

programs shown to reduce the incidence of adverse outcomes by improving glycemic control54. 

On that note, surgical interventions, such as cesarean delivery, are often necessary in cases of 

placenta previa or breech presentation, where the risks of vaginal delivery outweigh the potential 

benefits55. 

The comparative analysis of these interventions reveals that a tailored approach, where the 

intervention is matched to the specific condition and patient characteristics, is most effective in 

optimizing maternal outcomes56. For example, in cases of preeclampsia, the combination of low-

dose aspirin, antihypertensive therapy, and close monitoring has been shown to reduce the risk of 

severe complications and improve maternal outcomes57. Similarly, in gestational diabetes, the 

combination of insulin therapy, lifestyle modifications, and frequent glucose monitoring has 

been shown to reduce the risk of macrosomia and cesarean delivery58. These findings underscore 

the importance of a personalized approach to managing high-risk pregnancies, where 

interventions are selected based on the specific needs of the patient. 

Table 2: Comparative analysis of outcomes by intervention type and condition 

 

Condition 

 
 

Intervention 

 

 

Outcome 

Measure 

Efficacy (%) 
 

Study 

Preeclampsia Low-Dose 

Aspirin 

Reduction in 

Preeclampsia 

Incidence 

20% Meher et al. 

(2017) 

Gestational 

Diabetes 

Insulin Therapy Reduction in 

Macrosomia 

 

50% HAPO Study 

Cooperative 



9 

 

 

 

 Research Group 

(2018) 

Preterm Birth Cervical 

Cerclage 

Reduction in 

Preterm Births 

 

 

35% Berghella et al. 

(2017) 

5.2 Socioeconomic and Demographic Influences 

Socioeconomic and demographic factors play a significant role in determining the effectiveness 

of interventions in high-risk pregnancies. Women from low socioeconomic backgrounds are 

more likely to experience adverse maternal outcomes due to limited access to healthcare, poor 

nutrition, and higher rates of pre-existing health conditions59. Racial and ethnic disparities also 

contribute to differences in outcomes, with Black and Hispanic women experiencing higher rates 

of maternal mortality and morbidity compared to White women60. These disparities are often 

driven by factors such as access to prenatal care, health literacy, and systemic biases in the 

healthcare system61. 

Interventions that address these socioeconomic and demographic factors, such as community-

based programs, targeted education, and policy changes, have shown promise in reducing 

disparities in maternal outcomes62. For example, a study by Howell et al. (2016) found that 

implementing a quality improvement initiative in hospitals serving predominantly minority 

populations reduced the incidence of severe maternal morbidity by 20%63. Similarly, expanding 

access to Medicaid and other public health programs has been shown to improve prenatal care 

utilization and reduce adverse maternal outcomes in low-income populations64. These findings 

highlight the need for a multifaceted approach to improving maternal outcomes in high-risk 

pregnancies, where clinical interventions are complemented by efforts to address the social 

determinants of health65. 

6.0 Clinical Implications and Recommendations 

6.1 Best Practices for High-Risk Pregnancy Management 

Based on the evidence reviewed, several best practices emerge for managing high-risk 

pregnancies. First, early identification and risk stratification are critical, allowing for the timely 

initiation of appropriate interventions66. For example, screening for preeclampsia and gestational 

diabetes during the first trimester can help identify women at risk and allow for early 

intervention67. Second, a multidisciplinary approach is essential, involving obstetricians, 

endocrinologists, dietitians, and mental health professionals to address the complex needs of 

women with high-risk pregnancies68. Third, patient education and engagement are crucial, as 

informed patients are more likely to adhere to recommended interventions and actively 

participate in their care69. 

Finally, regular monitoring and follow-up care are essential to ensure that interventions are 

effective and that any complications are promptly addressed70. This includes not only physical 

monitoring, such as blood pressure and glucose levels, but also mental health screening to 

identify and address psychological issues that may arise during or after pregnancy71. These best 

practices, when implemented consistently, can significantly improve maternal outcomes and 

reduce the risk of complications in high-risk pregnancies72. 

6.2 Policy and Public Health Recommendations 

At the policy level, several recommendations can be made to improve maternal outcomes in 

high-risk pregnancies. First, expanding access to prenatal care, particularly for low-income and 

minority women, is essential73. This could involve increasing funding for Medicaid, expanding 
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telemedicine services, and providing transportation and childcare support to help women attend 

prenatal appointments74. Second, policies that promote early and regular screening for high-risk 

conditions, such as mandatory first-trimester screening for preeclampsia, could help identify at-

risk women earlier and improve outcomes75. 

Public health initiatives that focus on education, prevention, and community support are also 

critical76. For example, public health campaigns that promote healthy behaviors, such as smoking 

cessation and healthy eating during pregnancy, can help reduce the incidence of high-risk 

conditions like gestational diabetes and preeclampsia77. Community-based programs that provide 

support and education to pregnant women, particularly in underserved areas, can also help 

improve maternal outcomes78. These policy and public health recommendations, when 

implemented in conjunction with clinical best practices, can help reduce the burden of high-risk 

pregnancies and improve maternal health outcomes in the United States79. 

7.0 Conclusion 

7.1 Summary of Findings 

This literature review has provided a comprehensive analysis of the efficacy of various 

intervention strategies for managing high-risk pregnancies in the United States. Pharmacological, 

surgical, lifestyle, and technological interventions all play critical roles in improving maternal 

outcomes, with each intervention offering specific benefits depending on the condition being 

managed80. The review has also highlighted the importance of a tailored approach, where 

interventions are matched to the specific needs of the patient, as well as the need for a 

multidisciplinary approach to care81. 

7.2 Implications for Practice and Future Research 

Despite the progress made in managing high-risk pregnancies, gaps remain in the current 

research, particularly in understanding the long-term health implications of these interventions 

and the role of socioeconomic and demographic factors in influencing outcomes82. Future 

research should focus on large-scale, diverse studies that examine the effectiveness of 

interventions across different populations and settings.83 Additionally, more research is needed 

to understand the psychological impact of high-risk pregnancies and to develop interventions that 

address both physical and mental health needs84. By addressing these gaps, future research can 

help to improve the management of high-risk pregnancies and ultimately reduce the burden of 

maternal morbidity and mortality in the United States85. 
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