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Introduction 

Maternal stress refers to the physical and emotional strain experienced by expectant mothers 

during pregnancy. It can arise from various sources such as work, family, financial issues, or 

concerns about the pregnancy itself.1,2 Pregnancy and the postpartum period can be joyful and 

filled with positive expectations, yet they also come with stress and challenges. This time 

involves numerous physiological and psychosocial changes, requiring both mothers and fathers 

to confront various new challenges. Research indicates that maternal stress significantly affects 

both maternal health and fetal development.2 

Causes of Maternal Stress 

1. Psychosocial and Psychiatric risk factors: 

• Relationship Problems: Conflicts with partners or family members can elevate 

stress levels. Having a supportive partner serves as a buffer against the 

challenges of transitioning to parenthood, and safeguarding maternal mental 

health. 

• Lack of Social Support: Isolation and a lack of emotional or practical support 

can exacerbate stress. 

• Financial Difficulties: Economic instability is a significant contributor to 

anxiety. Numerous studies examining the relationship between low income, 

financial hardships, and antenatal depression have yielded inconsistent 

findings.10 

• Pre-existing Mental Health Conditions: Conditions such as anxiety or 

depression can be intensified during pregnancy. A history of mental illness, 

particularly anxiety and depression, as well as any psychiatric treatment during 

a previous pregnancy or at any time in life, is a recognized risk factor for 

developing anxiety and depression during pregnancy.3 

2. Physical Factors: 

• Health Complications and domestic violence: Health Issues like gestational 

diabetes or hypertension can increase stress. Several studies have found that a 

history of abuse, sexual assault experiences, or exposure to domestic violence 

(especially by a spouse) before or during pregnancy are risk factors for antenatal 

anxiety, sadness, and symptoms of post-traumatic stress disorder.Risk factors 

for antenatal anxiety, sadness, and symptoms of post-traumatic stress disorder 
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include history of abuse, sexual assault, and exposure to domestic violence, 

especially by a partner. 

• Chronic Illnesses: Ongoing health issues can add to the burden. 

• Lack of Sleep or Physical Discomfort: Common during pregnancy, these can 

significantly impact stress levels. 

3. Environmental Factors: 

• Unstable Living Conditions: Insecurity in housing or living in high-stress 

environments can elevate stress. 

• Workplace Stress:Poor working conditions, such as discrimination and the 

absence of essential entitlements during pregnancy, are linked to increased 

depression levels. Furthermore, women whose partners are unemployed are at 

a higher risk of experiencing antenatal depression. Job-related pressures and 

lack of accommodations for pregnancy can contribute.10 

• Exposure to Harmful Substances: Pollution or toxins in the environment can 

also be stress-inducing.3 

4. Obstetric and pregnancy-related risk factors: Several studies have found that 

women who are pregnant in an unintended or undesirable way are more likely to go 

through prenatal anxiety and despair.Research has consistently shown an increased 

likelihood of antenatal depression and anxiety among women facing unplanned or 

unwanted pregnancies.9 It is still unknown how parity affects the likelihood of prenatal 

anxiety and sadness. Women who are multiparous, however, seem to be more 

susceptible to these disorders. Individuals with a history of pregnancy or delivery 

complications, including past pregnancy loss, terminations, or stillbirth, are at an 

increased risk of experiencing antenatal depression, anxiety, and pregnancy-specific 

anxieties.3 

 

Mechanisms of Maternal Stress Impact 

Maternal stress affects fetal development through a complex interplay of biological 

mechanisms. These mechanisms include hormonal changes, immune system alterations, and 

impacts on placental function. Understanding these processes is crucial to comprehending how 

stress experienced by expectant mothers can have long-term effects on their children. 

1. Hormonal Changes 

Stress triggers the release of several hormones, most notably cortisol, which can cross the 

placenta and directly affect the fetus: 

• Cortisol: Known as the primary stress hormone, cortisol is produced by the adrenal 

glands in response to stress. During pregnancy, elevated levels of maternal cortisol can 

cross the placenta, exposing the fetus to higher-than-normal levels. This may have an 
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impact on how the fetal hypothalamic-pituitary-adrenal (HPA) axis develops, which 

controls stress reactions throughout life. An overactive HPA axis in the fetus can lead 

to heightened stress reactivity and an increased risk of anxiety and behavioral problems 

in later life.4 

• Adrenaline and Norepinephrine: These hormones are also elevated during periods of 

stress and can affect blood flow to the placenta. Reduced blood flow can limit the supply 

of oxygen and nutrients to the fetus, potentially impairing growth and development. 

2. Immune System Alterations 

High levels of stress can weaken the mother's immune system, leading to increased 

susceptibility to infections and inflammation: 

• Inflammatory Cytokines: Inflammatory cytokines are signaling molecules that 

mediate and regulate inflammation and immunity, and stress can increase their 

production.These cytokines can cross the placenta and influence fetal immune 

development. Elevated levels of inflammatory cytokines in the womb have been linked 

to neurodevelopmental disorders such as autism and schizophrenia. 

• Altered Immune Function: A compromised immune system in the mother can 

increase the risk of infections that might adversely affect the pregnancy. For example, 

infections can lead to preterm birth or other complications that negatively impact fetal 

development. 

3. Placental Function 

The placenta plays a critical role in providing oxygen and nutrients to the fetus and removing 

waste products. Maternal stress can impact placental function in several ways: 

• Placental Barrier Permeability: Stress hormones such as cortisol can alter the 

permeability of the placental barrier, making it easier for harmful substances to reach 

the fetus. This increased permeability can also allow for the transfer of more cortisol, 

which can disrupt fetal development. 

• Nutrient Transport: Chronic stress may impair the placenta’s ability to transport 

nutrients effectively. This can lead to fetal growth restriction, resulting in low birth 

weight and increased susceptibility to chronic health conditions later in life. 

• Oxygen Supply: Stress can also reduce blood flow to the placenta, limiting the oxygen 

available to the fetus. Low oxygen levels, or hypoxia, can have a serious effect on the 

development of the embryonic brain and raise the risk of neurodevelopmental 

problems. 

4. Epigenetic Changes 

Epigenetics involves changes in gene expression without altering the DNA sequence. Maternal 

stress can induce epigenetic modifications that affect the developing fetus: 
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• DNA Methylation: Stress can lead to changes in DNA methylation patterns, which can 

turn genes on or off. These changes can be long-lasting and influence the child's health 

and behavior throughout life. For example, genes involved in stress response, brain 

development, and immune function can be affected. 

• Histone Modification: Stress can lead to alterations in histone proteins, which are 

responsible for winding DNA. These changes can impact the packaging of DNA, 

thereby influencing gene expression. 

Consequences of Maternal Stress 

Maternal stress during pregnancy can have wide-ranging consequences that affect both the 

expectant mother and her developing child. These consequences can manifest in various ways, 

impacting pregnancy outcomes, child development, and long-term health. 

1. Effects on Pregnancy 

• Preterm Birth: Maternal stress is associated with preterm birth, which can be defined 

as delivery before 37 weeks of pregnancy.One of the main causes of newborn morbidity 

and mortality, preterm delivery can cause the kid to have long-term health problems. 

• Low Birth Weight: High stress moms are more likely to give birth to babies with low 

birth weights (less than 2,500 grams), which are linked to health concerns such 

respiratory disorders, delayed development, and a higher chance of developing chronic 

diseases in their later years. 

• Preeclampsia: Preeclampsia, which usually appears during the twentieth week of 

pregnancy, is characterized by high blood pressure and harm to several organ systems, 

especially the liver and kidneys. Stress can raise the risk of preeclampsia, which can be 

extremely dangerous for the mother and the fetus. 

• Increased Likelihood of Cesarean Delivery: Stress-related complications during 

pregnancy can lead to an increased likelihood of requiring a cesarean delivery, which 

carries its own set of risks and longer recovery times compared to vaginal delivery.8 

2. Effects on Child Development 

• Cognitive and Behavioral Problems: Children born to mothers who experienced high 

levels of stress during pregnancy may face cognitive challenges, including difficulties 

with attention, learning, and memory. They are also at a higher risk for behavioral 

problems such as hyperactivity, impulsivity, and conduct disorders. 

• Increased Risk of Developmental Disorders:  

 Developmental illnesses like as attention deficit hyperactivity disorder (ADHD) and 

autism spectrum disorder (ASD) have been linked to prenatal stress. A child's ability to 

function and achieve can be significantly impacted by these conditions. 
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• Emotional Regulation Difficulties: Maternal stress can affect the development of the 

child's emotional regulation systems, making them more prone to anxiety, depression, 

and difficulties in managing emotions effectively. 

• Higher Susceptibility to Mental Health Issues: Children of mothers who are under 

stress are more prone to suffer from mental health illnesses including anxiety and 

depressive disorder.This vulnerability may persist into adolescence and adulthood, 

affecting their general well-being.4,5 

3. Long-Term Health Impacts 

• Chronic Conditions: Children of pregnant women who were under a lot of stress are 

more likely to grow up to have long-term health issues like obesity, cardiovascular 

disease, and asthma.These conditions can have lasting effects on their health and well-

being. 

• Metabolic Disorders: Prenatal stress can lead to metabolic changes in the fetus, 

increasing the risk of insulin resistance and type 2 diabetes later in life. These metabolic 

disorders can significantly impact an individual's health and require long-term 

management. 

• Immune System Dysregulation: A child's immune system development may be 

impacted by maternal stress, increasing their vulnerability to autoimmune disorders, 

allergies, and infections.6 

4. Intergenerational Effects 

• Epigenetic Changes: Maternal stress can cause epigenetic modifications, such as 

changes in DNA methylation, which can be passed down to future generations. These 

changes can affect gene expression and potentially increase the risk of stress-related 

disorders in the offspring's offspring. 

• Behavioral Transmission: Children who experience high levels of stress in utero may 

exhibit behaviors that perpetuate stress in their own lives and potentially in the lives of 

their children, creating a cycle of stress across generations.5 

5. Societal and Economic Implications 

• Healthcare Costs: The health complications associated with maternal stress, including 

preterm birth and chronic conditions in children, contribute to increased healthcare 

costs. These costs can place a significant burden on healthcare systems and families. 

• Productivity and Workforce Implications: Developmental and health issues 

stemming from maternal stress can impact a child's educational attainment and future 

employability, affecting their ability to contribute to the workforce and society. 

• Social Services and Support Systems: Increased demand for social services, special 

education, and mental health support can strain public resources and highlight the need 

for comprehensive support systems for affected families. 
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Strategies for Managing Maternal Stress 

Managing maternal stress is crucial for the health and well-being of both the expectant mother 

and the developing child. Effective strategies encompass psychological interventions, lifestyle 

modifications, social support, and healthcare interventions11. These approaches aim to reduce 

stress levels, promote relaxation, and provide the necessary support during pregnancy. 

1. Psychological Interventions 

• Cognitive-behavioral therapy (CBT): CBT is a brief, structured therapy that aims to 

assist people in identifying and changing harmful thought and behavior patterns.For 

pregnant women, CBT can reduce anxiety and depression by teaching coping skills and 

stress management techniques. 

• Mindfulness-Based Stress Reduction (MBSR): MBSR involves mindfulness 

meditation practices, body awareness, and yoga. It encourages present-moment 

awareness and acceptance, which can significantly reduce stress and improve emotional 

regulation. 

• Prenatal Counseling and Support Groups: Counseling provides a safe space for 

expectant mothers to express their concerns and fears. Support groups allow them to 

connect with others experiencing similar challenges, fostering a sense of community 

and reducing feelings of isolation. 

2. Lifestyle Modifications 

• Regular Physical Activity: Exercise, such as walking, swimming, or prenatal yoga, 

can help reduce stress and improve mood. It also promotes overall physical health, 

which can mitigate some stressors associated with pregnancy. 

• Adequate Sleep and Rest: Ensuring sufficient rest is essential. Improving sleep quality 

can be achieved by establishing a consistent sleep schedule and furnishing a cozy 

sleeping space. Short naps during the day can also be beneficial. 

• Balanced and Nutritious Diet: A balanced diet full of entire grains, fruits, vegetables, 

lean meats, and healthy fats promotes general health. Avoiding excessive caffeine and 

sugary foods can help stabilize mood and energy levels. 

• Relaxation Techniques: Prenatal massage, gradual muscle relaxation, and deep 

breathing exercises are a few methods that can ease physical stress and encourage calm. 

3. Social Support 

• Building a Strong Support Network: Having a reliable network of family and friends 

can provide emotional support and practical help. Sharing responsibilities and seeking 

help when needed can significantly reduce stress. 

• Participating in Prenatal Classes and Community Programs: Engaging in prenatal 

education classes and community programs can provide valuable information, reduce 
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anxiety about childbirth and parenting, and offer opportunities to meet other expectant 

parents. 

• Communicating with Healthcare Providers: Open and honest communication with 

healthcare providers about stress levels and concerns can lead to better support and 

appropriate interventions. Providers can offer resources, referrals to mental health 

professionals, and guidance on stress management. 

4. Healthcare Interventions 

• Regular Prenatal Check-Ups: Frequent check-ups allow healthcare providers to 

monitor the health of both the mother and the fetus, identify potential issues early, and 

provide timely interventions. This ongoing care can alleviate worries and provide 

reassurance. 

• Early Identification and Treatment of Mental Health Issues: Screening for anxiety, 

depression, and other mental health conditions during prenatal visits is crucial. Early 

identification allows for appropriate treatment, such as therapy or medication, which 

can improve outcomes for both mother and child. 

• Access to Resources and Information: Providing expectant mothers with resources 

on stress management, parenting, and childbirth can empower them with knowledge 

and reduce anxiety. Access to hotlines, online resources, and community programs can 

offer additional support.11 

Conclusion 

Maternal stress is a critical concern with far-reaching consequences for both mothers and their 

children. Understanding the sources and impacts of stress, and implementing effective 

management strategies, is essential for promoting healthier pregnancies and better 

developmental outcomes. Expectant mothers should be encouraged to seek support and adopt 

stress-reduction techniques to protect their health and the health of their babies. 
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