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The COVID-19 pandemic poses risks to the mental health of expecting mothers as 

studies have demonstrated increased levels of stress and anxiety for new and expectant 

mothers during the pandemic. Prenatal yoga has been shown to be effective for 

improving mental health during pregnancy, but no research has been done to determine 

its effect on mental health during a pandemic. The purpose of this study was to determine 

the influence of a 10-week prenatal yoga intervention on the mental health of pregnant 

women during the COVID-19 pandemic. Baseline levels of anxiety and depression were 

high, with an average depression score of 8.10 ± 4.85 (score > 8 represents possible 

depression) and an average anxiety score of 39.26 ± 12.99 (score ≥ 39 represents clinical 

significance). There were no differences in demographic factors or depression/anxiety 

scores between groups at baseline. Women (n = 19) were randomized to a yoga or a non-

yoga control group. Same day surveys suggest that immediately post-yoga session, 

women felt significantly less depressed (p = 0.028), tense (p < 0.001), and fatigued (p = 

0.004). Post-intervention, there were significant group differences in anxiety (p = 0.002), 

depression (p = 0.032), and total mood disturbance (p = 0.002). The findings of this study 

may provide clinicians with valuable information regarding alternative exercise options 

for mental health during pregnancy during the COVID-19 pandemic. 
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Introduction 
 

In March 2020, just four months after a novel coronavirus had been identified in 

China, the World Health Organization (WHO) recognized the disease caused by this 

coronavirus (COVID-19) as a pandemic1. Chinese doctors recommended preventative 

measures of wearing face masks, self-quarantining, and city-wide lockdowns, but these 

recommendations were not enough to prevent the spread of the virus, and the number of 

positive cases around the world continued to rise2,3. Symptoms of COVID-19 vary 

considerably, ranging from cold or flu like symptoms to pneumonia, respiratory distress, 

and even death3,4. This pandemic has caused significant stress and anxiety for both 

healthy and at-risk populations.  

Pregnant women have been especially vulnerable to the mental health 

consequences surrounding the virus. Along with worrying about how infection might 

affect their own health, expectant mothers have to consider how the virus might impact 

their pregnancy, their unborn baby, and their labor/delivery experience. Social distancing 

recommendations necessitated a removal of social support, which is especially important 

for mental health during pregnancy5,6. The evidence of increased risk of COVID-19 

infection and death for pregnant women further contributes to the stress that pregnant 

women experience7,8. In addition, many women may be unable or hesitant to access 

mental health services due to an increased risk of exposure to the virus. It is believed that 

this further contributes to the increased occurrences of moderate-to-high anxiety levels 

and/or self-reported depression in pregnant women during this pandemic9. 
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The number of pregnant women with depression and anxiety has increased 

significantly since the onset of the pandemic9. Anxiety and depression have detrimental 

effects on nearly every aspect of maternal and fetal health10,11. Women with high levels 

of anxiety and depression have a poorer quality of life, and they are also at increased risk 

of adverse birth outcomes (e.g., cesarean delivery, preterm birth)10,11. Maternal mental 

health throughout pregnancy also affects postpartum recovery; mothers with elevated 

stress throughout pregnancy are more likely to experience problems bonding with the 

infant and an increased risk of anxiety and depression later in life11,12. Biomarkers 

associated with stress, anxiety, and depression can negatively affect fetal brain 

development, leading to learning and behavior issues in childhood9,12. Clinicians should 

recognize that managing mental health during pregnancy is essential for the health of 

both mother and fetus. 

It is well-known that physical activity can improve mental health in both 

pregnant and non-pregnant populations. Unfortunately, many pregnant women report 

decreased physical activity levels since the onset of social distancing and stay-at-home 

guidelines9, which likely impacts mental health. Women who met the minimum 

guidelines of 150 minutes of moderate physical activity per week had lower depression 

and anxiety scores than women who did not meet these guidelines9,13,14,15. It is 

increasingly important to find safe and enjoyable ways to improve mental health during 

pregnancy, despite the restrictions associated with the pandemic. Various modes of 

physical activity, including yoga, may be a promising mental and physical health and 

fitness mediator for pregnant women and their offspring.  
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Yoga combines physical activity and mindfulness, making it appealing to many 

people. Yoga is particularly useful for pregnant women, who often seek gentler forms of 

exercise to compensate for the aches and pains associated with pregnancy16. Though it 

has not yet been documented during the COVID-19 pandemic, the mediation and 

mindfulness of prenatal yoga can be used to relieve stress and anxiety during pregnancy, 

benefiting both maternal and fetal health17,18. Additionally, the physical aspect of yoga 

can help women maintain and/or improve physical fitness, which can help expecting 

mothers accommodate the increase in weight and shift in center of gravity as pregnancy 

progresses19,20,21. Prenatal yoga is also beneficial for the fetus, as it improves both 

developmental and birth outcomes16,22.  

The risk of a sedentary, stressful, and anxiety filled pregnancy has increased 

significantly during the COVID-19 pandemic9,17. Each of these factors can negatively 

affect the mother and fetus, making activities for mental and physical health even more 

important than pre-pandemic. Fortunately, prenatal yoga has the potential to benefit both 

aspects of health during pregnancies in this pandemic17. One session of yoga improves 

stress and anxiety, but regular yoga practice can be even more beneficial; Newham et 

al.23 found anxiety scores decreased following an eight-week yoga program. While a 

large number of studies document the benefits of yoga for stress relief for expectant 

mothers and the general population, none to date have evaluated the influence of a 

prenatal yoga program on mental health factors during a prolonged stressful period such 

as the COVID-19 pandemic. The results of the study are clinically relevant and timely as 

the pandemic is ongoing.  
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Purpose & Hypotheses  

The purpose of this thesis was to determine the influence of a 10-week prenatal 

yoga program on maternal mental health (as measured through anxiety and depression 

scores) during pregnancy in a pandemic. This study is the first to address the potential 

influence of 10 weeks of prenatal yoga on maternal mental health during a pandemic, a 

critical factor in overall maternal health. In addition, this study also examined the acute 

changes in maternal stress and anxiety after a single session of yoga.  

• Aim 1: Determine how a 10-week prenatal yoga program influences maternal 

anxiety and depression during a public health crisis.  

o Hypothesis A: Anxiety and depression will be lower after a 10-week 

program of prenatal yoga compared to baseline values among 

intervention participants.  

o Hypothesis B: Anxiety and depression will be lower in the yoga group 

compared to the control group following the intervention.  

• Aim 2: Determine how a single yoga class influences maternal stress and 

anxiety during a public health crisis. 

o Hypothesis: Psychological stress and anxiety will be lower after a 

single yoga class compared to baseline values.  
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Literature Review 
 

COVID-19 

In December 2019, the outbreak of a novel coronavirus in a seafood market in 

China led to a rapidly spreading disease that proved to be both fatal and capable of 

significant evolution3. The new virus was known as 2019 novel coronavirus (2019-

nCoV), then severe acute respiratory syndrome corona virus 2 (SARS-CoV-2), followed 

by the now widely known disease caused by the virus: coronavirus disease, or COVID-

193,24. Many of the symptoms of COVID-19 are similar to a flu or cold, including fever, 

cough, sore throat, and fatigue, but severe cases can progress to pneumonia, acute 

respiratory syndrome distress, multi-organ failure, and death3,4. Although the disease was 

thought to be most dangerous to elderly populations and patients with comorbidities, 

young and healthy people have also suffered from severe disease progression and 

death2,3.  

Soon after the first cases presented, Chinese doctors found that community spread 

was occurring and implemented prevention measures such as face masks, quarantines, 

and city-wide lockdowns2,3. However, these measures were unsuccessful in containing 

the spread, and by January 2020 the Centers for Disease Control and Prevention (CDC) 

had reported cases in the United States, as well as many other countries3,25. On January 

30, 2020, the World Health Organization (WHO) designated the novel coronavirus as a 

public health emergency of international concern1,26
. In March 2020, the WHO 

recognized COVID-19 as a pandemic1.By February 2021, just over one year after the 

outbreak, the United States had seen upwards of 26.4 million cases of COVID-19 and 

443,000 deaths as a result of COVID-1927. These numbers continue to grow, even with 
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the development and distribution of a vaccine; on January 8, 2021 alone, more than 

300,000 new cases were reported28.  

Although this is not the first pandemic to occur in the 21st century, or even in the 

most recent decade, it has arguably been the one with the most disastrous results. Along 

with the exponential increase in positive cases and deaths, the COVID-19 pandemic 

resulted in a transition to virtual education and work, state- and city-wide lockdowns, and 

an increase in food insecurity and homelessness29-32
. Across the world, citizens had to 

adjust to major shifts in every aspect of their lives, as well as cope with the stress and fear 

of exposure to an unknown disease. Pregnant women in particular had an unprecedented 

strain placed on an already stressful time, as initially little was known on how this novel 

coronavirus might affect a pregnant woman or her fetus3.  

COVID-19 and Expecting Mothers 

Understanding the impact of COVID-19 on a pregnant woman and her fetus 

became a major concern during the pandemic, because pregnant women are more 

susceptible to infection and respiratory disease6,33,34. Pregnant women were 

disproportionately affected by previous outbreaks of respiratory illnesses, such as the 

H1N1 influenza in 2009, the severe acute respiratory syndrome coronavirus (SARS-CoV) 

in 2002, and the Middle East respiratory syndrome coronavirus (MERS-CoV) in 

201234,35. During the SARS-CoV epidemic, pregnant women had poorer clinical 

outcomes than non-pregnant women, including significantly greater rates of ventilation 

and intensive care unit admission, as well as a higher fatality rate36,37. Although data on 

pregnancy and the MERS-CoV epidemic is limited, research suggests that this infection 

was also associated with poor clinical outcomes for pregnant women, including the risk 
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of fetal death38. Along with research on disease progression and severity, understanding 

the effect of COVID-19 infection on pregnant women became a major research question 

during the pandemic.  

The prognosis for a pregnant woman who contracts COVID-19 remains unclear. 

In several early reports, pregnant patients with COVID-19 seemed to respond similarly to 

non-pregnant patients39,40. In preliminary studies, none of the involved pregnant 

participants developed pneumonia or died34,41, and most patients displayed the expected 

symptoms of fever and dry cough39,42. These early reports showed no difference between 

women who were and were not pregnant in regard to the incidence of severe disease 

progression40, providing promising results about the relative risk of pregnant women 

during this pandemic.  

As the pandemic worsened, later studies found that pregnant women were at an 

increased risk of severe disease progression, including admission to intensive care units, 

need for ventilation, and mortality43-45. This risk may be further heightened for women 

with comorbidities such as obesity and gestational diabetes46. One report found that 

nearly all women with a history of severe COVID-19 infection were overweight, obese, 

or had other comorbidities7. These investigators also found that pregnant women without 

comorbidities experienced higher rates of complications and death from COVID-19 than 

non-pregnant women7. These studies were published after the pandemic had been 

progressing for some time, suggesting that initial reports might inadequately represent the 

risk to pregnant women; it is possible that these later studies provide a better 

understanding of the true risk to pregnant women during pregnancy, labor, and delivery. 
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One concern related to labor and delivery for a COVID-19 positive patient is the 

increased likelihood of a cesarean birth. 

In pregnancies uncomplicated by infection or comorbidities, many obstetricians 

generally try to avoid cesarean deliveries. Along with the inherent risks of any surgical 

procedure, a cesarean delivery has long-term implications for both maternal and fetal 

health47,48. According to the CDC, cesarean deliveries made up 31.7% of births in the 

United States in 201949. In several recent reports, the rate of cesarean delivery was much 

higher for COVID-19 positive laboring mothers, ranging from 77.7%-100%34,41,42,50. The 

high rate of cesarean births in COVID-19 positive mothers compared to the 2019 average 

indicates that cesarean delivery might have been viewed as the safest or only option, 

despite a lack of evidence supporting this view51-53. The American College of 

Obstetricians and Gynecologists (ACOG), as well as other professional organizations, 

have made evidence-based statements regarding the safety and efficacy of a vaginal 

delivery for COVID-19 positive women33,39,53
. The decision for an operative delivery 

should be made based on obstetric factors such as maternal or fetal distress, rather than 

on COVID-19 status, but this is not reflected in the reports included in this review. It 

should be noted that in most cases, these cesarean deliveries had positive outcomes for 

both mother and infant. However, Della Gatta et al.39 noted that the indication for 

surgical delivery was often not provided in these reports.  

The CDC recommends wearing a facial mask, staying six or more feet away from 

anyone outside of your household, avoiding crowds, and frequent handwashing and 

disinfection to prevent the spread of COVID-1954. Along with this, ACOG recommends 

that pregnant women keep their prenatal appointments to optimize their health53. 
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Pregnant women appear to be at an increased risk of severe disease presentation and 

potentially adverse outcomes of labor and delivery, making it imperative to follow the 

recommended precautions. Data indicates that multi-layer cloth masks alone can block 

anywhere from 50-70% of the small particles that are responsible for disease 

transmission55, with several studies finding that wearing a face mask is associated with a 

70% reduced risk of transmission56,57. Disease transmission was further reduced among 

those who followed other precautions, such as social distancing and frequent 

handwashing56,57. Pregnant women should protect themselves and their fetus by 

following these CDC guidelines as much as possible46
. 

COVID-19 and Fetal Health  

Anxiety is already heightened during pregnancy because an expecting woman 

becomes concerned about the health of her growing fetus, as well as her own health to 

support and protect her child58. Initially, it was not known if the novel coronavirus could 

be transmitted from an infected mother to her fetus during pregnancy or delivery, which 

caused a great deal of concern for pregnant women6. Fortunately, vertical transmission 

during pregnancy appears to be uncommon.  

Vertical transmission refers to the transmission of a pathogen from a pregnant 

woman to her fetus during or immediately after birth50,59. This includes transmission 

through the placenta, breastmilk, or direct contact50,59. Based on initial research, it 

appears that vertical transmission in utero is uncommon, and therefore is not the primary 

risk to the fetus of a COVID-19 positive mother33,34,39,42,60. Although there is less 

evidence on the presence of the virus in breastmilk, amniotic fluid, and cord blood, 

several studies have found no viral load in these biological agents, even in mothers who 
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tested positive for COVID-1933,34,61,62. While one study found that a sample of breastmilk 

was positive for COVID-1963, research generally suggests that breastfeeding is not a 

route of vertical transmission, although it is recommended that COVID-19 positive 

mothers wear a mask while breastfeeding because of the close proximity to the infant33,60.  

Although vertical transmission in utero does not appear to be a major factor for 

neonatal infection, several cases have exhibited the need for continued safety precautions 

after birth. In February 2020, a newborn became the youngest person to be infected with 

COVID-19 after testing positive just 30 hours after birth to a COVID-19 positive 

woman64. In the same hospital, another infant began showing symptoms approximately 

two weeks after birth, after the mother and nanny both tested positive and began showing 

symptoms64. While vertical transmission is still possible in these cases, it is important to 

note that infants can still become infected if their caretakers are sick or exposed to others 

who are sick35. The safety precautions previously mentioned (e.g., masks, social 

distancing, and hand washing) are important during pregnancy and become even more 

important after delivery to protect the newborn45,60. 

The primary effect of COVID-19 infection on a fetus can be seen during labor and 

delivery. Research overwhelmingly suggests the increased risk for preterm birth in 

COVID-19 positive mothers. Studies have observed 12.6-25%45,46,65,66 of COVID-19 

positive mothers deliver preterm, while the national average of preterm deliveries was 

just 10.0-10.2% across 201867 and 201968. Based on this trend, pregnant women with a 

confirmed COVID-19 infection in their third trimester may be at an increased risk of a 

preterm delivery50. COVID-19 infection during pregnancy may also increase the risk of 

miscarriage or stillbirth, although it is not always possible to identify the cause of fetal 
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death. In one study, the 3.2% rate of stillbirth was four times higher in women with 

COVID-19 than among baseline data collected prior to the outbreak46. Some studies have 

observed much lower rates of fetal death, at 0.7%65 and 0.9%66, while others have 

observed a similarly increased trend at 2%33 and 2.2%45 of all births. Fetal outcomes 

certainly appear to deteriorate as maternal condition become more severe. In several 

instances, fetal or neonatal death occurred to women who required mechanical 

ventilation, entered septic shock, or died39,45.  

The increased prevalence of cesarean delivery in COVID-19 positive mothers has 

implications for both mother and infant. The vaginal secretions and skin-to-skin contact 

during vaginal birth are important for development of the infant’s immune responses60, 

yet some research suggests skin-to-skin contact be avoided in COVID-19 positive 

mothers to reduce the risk of neonatal infection33. Delayed umbilical cord clamping has 

also been discouraged by some authors33, while others argue that a few more moments of 

placental perfusion after a vaginal delivery will not significantly alter the risk of vertical 

transmission40. This lack of consensus regarding neonatal safety may have contributed to 

the trend of cesarean delivery for COVID-19 positive mothers.  

Although the COVID-19 pandemic does not seem to affect pregnant women and 

their fetuses as severely as other coronavirus pandemics such as MERS-CoV and SARS-

CoV, there is still inherent risk to such a virulent infection during pregnancy. The 

uncertainty of personal and public safety, the risk of exposure to and spread of the novel 

coronavirus, and the prevention measures recommended by the CDC, national, and local 

governments have all contributed to a decline in mental health in pregnant women.  
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Mental Health During Pregnancy 

COVID-19 and Mental Health  

The sudden and dramatic outbreak of the novel coronavirus had a significant 

impact on the mental health of the general population. Heitzman et al.69 coined the term 

“pandemic acute distress disorder” to describe a variation of post-traumatic stress 

disorder secondary to the outbreak, with the dominant feature being “prolonged anxiety 

reaction and inability to break away from permanent trauma.” Up to 96% of patients who 

contract and recover from COVID-19 have post-traumatic stress symptoms and a higher 

prevalence of depression70. Although this figure refers to the general population, some 

studies have found that women were more stressed about the coronavirus than men, 

suggesting that these aspects of mental health might be worse for women71. Feeling 

trapped as a result of isolation, fear of exposure to the virus, and cancellation of family 

gatherings and public holidays have all contributed to negative mental health during the 

pandemic5.  

In addition to these stressors, pregnant women also have to worry about potential 

exposure to the virus while seeking prenatal care and the consequences of infection for 

fetal health5,6,72. Salehi et al.6 found that the fear of COVID-19 during pregnancy was 

positively correlated with anxiety and poor mental health and negatively correlated with 

happiness. Several studies found that a higher percentage of pregnant women had 

clinically relevant depression and anxiety during the pandemic than before9,73. Farrell et 

al.73 found that both anxiety and depression scores were higher postnatal than antenatal, 

indicating that these mental health problems do not desist after delivery. Mental health 

during pregnancy can have significant consequences for both mother and fetus10,11,12, 
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making mental health during the COVID-19 pandemic an important consideration for 

pregnant women.  

Mental Health and Maternal Well-Being  

Women with poor mental health during pregnancy are less likely to engage in 

positive health behaviors that might improve health74, so it is important for both mother 

and fetus that mental health is appropriately managed. Many pregnant women experience 

anxiety related to fetal health, labor and delivery, and parenting12,58. Stress, anxiety, and 

depression can increase the risk of gestational hypertension, preeclampsia, and upper 

respiratory tract infection, all of which pose significant risks to maternal health10,11. Poor 

mental health during pregnancy also contributes to sleeping problems and difficulty 

controlling weight gain11. The effects of mental health during pregnancy can extend into 

the postpartum period, potentially impairing infant bonding and effectiveness of care12. 

Stress, depression, and anxiety affect every aspect of life, and the negative effects for 

maternal health can extend well past delivery. 

Stress during pregnancy is associated with a reduced antibody response to 

vaccines, along with an increased susceptibility to infection10,11,75. Developing COVID-

19 vaccines have been shown to be safe for pregnant women76, but the excess stress 

associated with pregnancy during a pandemic might reduce the effectiveness of the 

vaccine10. Along with this, increasing levels of stress regarding the pandemic may 

decrease immune resistance and response to the virus10,11,75. Stress about COVID-19 may 

reduce the body’s ability to fight infection and respond appropriately to vaccines, making 

mental health an even more important consideration during pregnancy in a pandemic. 
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Mental Health and Fetal Development  

Maternal stress, depression, and anxiety have lasting effects on childhood and 

adulthood health through a process known as fetal programming12,77. Although the exact 

mechanisms are still under investigation, current research suggests that anxiety and stress 

stimulate the maternal hypothalamic-pituitary-adrenal axis, which then causes an increase 

in maternal levels of cortisol17,23. The increase in maternal cortisol levels results in an 

increase in fetal cortisol levels, which is hypothesized to impair fetal growth by inhibiting 

the growth of the placenta23. The placenta itself also releases corticotropic releasing 

factor, which further increases the secretion of cortisol22. This exposure to stress in-utero 

is a risk factor for developmental issues that could last well past birth to affect the life of 

the exposed fetus, as low birth weight and premature birth both have long-term 

consequences22,85. Many maternal factors, including mental health, can have detrimental 

effects on fetal development with lasting consequences77,78. Maternal stress can result in 

elevated neonatal cortisol levels, low Apgar scores, low birth weight, and premature labor 

and delivery9,10,23,73,79. Low birth weight is related to the frequency and severity of 

depressive symptoms, IQ, and an increased risk for ADHD80. Additionally, it is also the 

leading cause of neonatal mortality as low birth weight is associated with increased risk 

of disabilities, infections, and diseases81,82. Premature birth is similarly associated with 

increased infant morbidity, mortality, and neurodevelopmental and behavioral 

problems79,83. Excess stress, anxiety, or depression during pregnancy may lead to lifelong 

conditions for the infant, further contributing to the importance of mental health during 

pregnancy for fetal well-being. 
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Along with growth and birth outcomes, maternal stress during pregnancy is also 

associated with inflammation and/or abnormal fetal brain development22. Depression and 

stress during pregnancy increase maternal levels of interlekin-6 (IL-6), an inflammatory 

cytokine, and decrease levels of interleukin-10, an important anti-inflammatory 

cytokine10. IL-6 and other inflammatory cytokines negatively affect the fetal brain at 

every stage of development, extending well into childhood84. This inflammatory marker 

impacts fetal programming to influence learning, behavior, and motor development after 

birth, and is also linked to attention deficit disorders, irritability, and depression in 

childhood9,11,12,75,80,85. Managing maternal mental health during pregnancy is essential for 

the quality of life and well-being of the mother, but it is also vital for improving the 

health of her child long after labor and delivery. 

There is no question that maternal mental health during pregnancy has significant 

impacts for both a mother and her fetus. As of July 2020, the WHO had yet to address 

mental health during the pandemic86, even though mental health should be a primary 

concern for everyone affected by the virus32. Considering the other immediate concerns 

associated with the pandemic, mental health may be overlooked. Fortunately, it is well 

known that exercise can have significant benefits for mental health, particularly for 

pregnant women.  

Exercise and Pregnancy 

Evidence supports exercise during pregnancy for both mother and fetus similarly 

to those who are not pregnant. Exercise may mitigate the changes in mood and fatigue 

often experienced by pregnant women87,88. Other common symptoms of pregnancy 

include nausea and joint and muscular pain; exercise can diminish these uncomfortable 
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symptoms as well89,90. Exercise is associated with improved energy, memory, and 

discomfort88,91. During pregnancy, relief of these types of symptoms becomes even more 

important for the comfort of an expecting mother. Exercise and physical activity can also 

decrease the maternal inflammation associated with stress, anxiety, and depression, 

which has significant benefits for both the mother and her fetus 88,92.  

Exercise for Maternal Health  

Pregnancy is a vulnerable period for mental health, and the incidence of stress, 

depression, and anxiety is higher in pregnant women than in non-pregnant women93. 

Although many women decrease physical activity levels during pregnancy87,89, antenatal 

exercise is a powerful tool for preventing these declines in mental health88,93. Health-

related quality of life improves with regular exercise, and the risk of depression increases 

without exercise89. 

Physical activity during pregnancy reduces the risk of developing hypertension, 

preeclampsia, and gestational diabetes mellitus, each of which can pose serious risks to 

both physical and mental health87,94. Regular exercise during pregnancy can also improve 

labor and delivery outcomes, potentially reducing the risk of cesarean delivery and 

perineum tears19,87,89,95. These delivery outcomes complicate and prolong recovery, and 

avoiding these adverse outcomes can promote mental health during healing. During the 

COVID-19 pandemic, antenatal exercise was associated with decreases in anxiety and 

depression scores9,73. Many women reduced their physical activity at the onset of social 

distancing and isolation measures9,73, but those who continued to meet the 150 minutes 

per week guideline14,15 had significantly lower depression and anxiety scores9. Although 

up to 60% of pregnant women do not meet minimum exercise guidelines14,15,96, regular 
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physical activity has significant effects on stress, anxiety, and depression. These 

improvements in mental health are important for maternal health, but they can also have 

significant impacts on fetal health.  

Exercise for Fetal Development  

Though many women fear that exercising during pregnancy will harm their fetus, 

evidence suggests that fetal injuries during exercise are highly unlikely and that exercise 

is well tolerated by both the fetus and mother14,97. Although there are hypothetical 

potential risks to the fetus, current evidence suggests that the exercise induced 

interference of transplacental oxygen, carbon dioxide, and nutrient transport has no 

lasting effects on the fetus97. Similarly, the changes in fetal heart rate and oxygen transfer 

as a result of maternal exercise do not have adverse effects on the fetus, and maternal 

exercise does not increase the risk of fetal growth restriction14,97,98. 

One major concern regarding exercise during pregnancy is that the redirection of 

blood flow while exercising will harm the fetus by resulting in hypoxia, which would 

consequently impair the growth of the fetus. Though physiologically reasonable, de 

Oliveria et al.98 found that moderate intensity exercise causes no change in blood flow to 

the uterus, placenta, or fetus. They also found that there were no cases of fetal growth 

restriction in the exercise intervention group, and throughout pregnancy all fetuses 

demonstrated appropriate growth98. Rather than impairing growth, physical activity 

protects against a low birth weight and intrauterine growth restriction during gestation99. 

Low birth weight can lead to lasting health consequences, but a high birth weight 

also poses risks for a child as they grow. The increase in birth weight is due to an 
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increase in fat mass, which predisposes the child to obesity, metabolic dysfunction, 

hypertension, and insulin resistance later in life100. Physical activity has a protective 

effect against these negative birth outcomes for all women, particularly for obese women, 

because infants born to obese women are more likely to have a higher birth weight and a 

higher body mass index as they grow99,100. Exercising during pregnancy has also been 

associated with a greater ponderal index at birth, which is in turn associated with a 

decreased risk of hypertension in adulthood101. Although women might worry about the 

safety of their child during pregnancy, exercise has numerous benefits for the fetus, and 

these benefits can extend well past birth. Physical activity during pregnancy can mediate 

the effects of mental health on fetal development by reducing maternal inflammation, 

cortisol levels, and maternal stress, all of which have positive effects for mother, fetus, 

and labor outcomes22,85. Yoga is a popular form of exercise for many pregnant women, 

because the combination of movement and mindfulness is particularly beneficial for both 

maternal and fetal health.  

Yoga During Pregnancy 

Yoga is a mind-body practice that can improve health, decrease stress and 

anxiety, and increase self-awareness17,23. Yoga has particular benefits for pregnant 

women, which is why it has grown in popularity as a mode of exercise during pregnancy 

in recent years23. Yoga is non-invasive, low impact, and has relatively few side effects 

compared to other forms of exercise, making it an appealing option for women 

experiencing the aches and pains associated with pregnancy16. In addition to relieving the 

physical symptoms of pregnancy, the relaxation and meditation facilitated by yoga 
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practice can also improve some of the stress, anxiety, and depression that many women 

experience during pregnancy12.  

Maternal Health and Stress Relief  

One of the most commonly noted benefits of yoga is the stress relief that results 

from the relaxation and meditation practices. This is especially important for expecting 

mothers, who experience increasing stress and anxiety as their pregnancy progresses, but 

there are also many other benefits to practicing yoga during pregnancy. Yoga has been 

shown to decrease the risk of developing preeclampsia and gestational diabetes mellitus, 

and it can also prevent preterm birth17,101. Prenatal yoga can also reduce the incidence of 

edema, mood swings, muscle soreness, and excessive weight gain, as well as promote 

good overall health by improving sleep quality and decreasing stress, anxiety, and 

depression17,18. Women who practice yoga throughout their pregnancy experience less 

labor pain, less stress, anxiety, and depression, and fewer incidences of fetal 

disorders18,22,102. The focus on relaxation and rest that is central to many yoga practices 

also plays a role in managing gestational hypertension and diabetes, as well as reducing 

the incidence of preeclampsia17,18. 

Because of the risks associated with certain medications, pregnancy is an 

especially vital time to consider non-pharmacological managements of stress and 

anxiety17,22. Fortunately, yoga is an especially effective method; one session of yoga is 

enough to significantly decrease salivary cortisol and reduce perception of anxiety22. 

Maternal stress is associated with both oxidative stress and psychological stress, and yoga 

has proved effective for reducing both types16,102. This reduction in maternal stress 

factors has positive effects for fetal outcomes and development, particularly on metabolic 
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function, neurodevelopment, and inflammatory pathways of the fetus16. Yoga during 

pregnancy also decreases the risk of some of the adverse anxiety-driven postnatal 

outcomes, such as postpartum depression and impaired infant bonding23. Because yoga 

practice encompasses both the mind and the body, it is an excellent mode of exercise for 

pregnant women to improve their health, decrease stress, and improve both maternal and 

fetal outcomes of pregnancy and labor85,102.  

Yoga and Fetal Outcomes   

While maternal stress, anxiety, and inflammation can all negatively impact the 

fetus, physical activity during exercise can mediate the effects of these risk factors. Yoga 

in particular has beneficial effects for both a mother and her growing fetus. When women 

practice yoga throughout their pregnancy, they tend to experience a lower incidence of 

fetal disorders22. Along with this, yoga improves immune function and decreases cortisol 

levels, both of which lead to more positive outcomes for both mother and fetus22. A 

single session of yoga is sufficient to reduce reported anxiety and salivary cortisol, both 

subjective and physiological measures of stress and anxiety23. The reduction in both 

experienced and physiological stress has significant implications because of the 

relationship between anxiety and adverse pregnancy outcomes12. At birth, significantly 

fewer women who practiced prenatal yoga gave birth to babies with low APGAR scores 

at 1 and 5 minutes after birth16,18. Although Badon et al.101 found no relationship between 

yoga practice and birthweight or ponderal index, both of which have implications for 

long-term health, the reduction in maternal stress and inflammatory markers has 

immediate benefits for the development of the fetus. Yoga as a form of exercise during 
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pregnancy can reduce physiological markers of maternal stress, which is vital for proper 

fetal development of the.  

Safety of Prenatal Yoga 

Although prenatal yoga is safe for both mother and fetus, ACOG recommends 

that certain yoga positions be avoided due to potential adverse outcomes (e.g., decreased 

venous return and/or hypotension)97. Some of the poses to be avoided included Child’s 

Pose, Corpse Pose, Downward Facing Dog, and Happy Baby Pose97. However, a 

preliminary study found that even in yoga poses commonly listed as contraindicated 

during pregnancy, maternal and fetal vital signs remained normal throughout the duration 

of the specific movements103. They found that pulse oximetry and uterine tocometry 

remained normal during all postures (both recommended and contraindicated)103. While 

fetal heart rates were accelerated, there was no sustained tachycardia, even in poses 

commonly identified as contraindicated for pregnancy103. There was no sustained 

elevation in blood pressure for any mother, no unsafe elevation in temperature, and no 

oxygen desaturation for any mother or infant103. Additionally, no participant reported 

feeling unsafe during the session or having any negative side effects after the session, 

aside from a few reporting some muscle soreness103. While certain motionless postures, 

such as laying supine for extended periods of time97, should still be avoided, this new 

evidence increases the feasibility and accessibility of yoga for expecting mothers. These 

results further support the current knowledge that yoga benefits a mother and her fetus 

with minimal risk of harm or distress. 

During the COVID-19 pandemic, the risk of a sedentary, stressful pregnancy has 

increased significantly. Pregnant women are experiencing increased stress and anxiety, as 
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well as decreases in physical activity9,17. Each of these factors can negatively affect both 

maternal and fetal health, making activities for mental and physical health even more 

important than pre-pandemic. Fortunately, prenatal yoga can be used to benefit both of 

these aspects of health during pregnancies in this pandemic17. One session of yoga has 

been shown to improve stress and anxiety, but regular yoga practice can be even more 

beneficial: pre-class anxiety scores were lower at the end of an eight-week program than 

at the start of the program23. 

While a large number of studies have been published regarding the benefits of 

yoga for stress relief, including a number of prenatal studies, none to date have 

researched the influence of a prenatal yoga program on mental health during a prolonged 

period of stress such as the COVID-19 pandemic. Therefore, the purpose of this study 

was to examine the effects of a 10-week prenatal yoga intervention on mental health 

during pregnancy in a pandemic.  
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Methods  

Recruitment  

This study was approved by Western Kentucky University’s Institutional Review 

Board (IRB 20-267). Participants were recruited through social media, chain referral 

sampling, and word-of-mouth. Based on the funding available and the pilot nature of the 

study, 24 women were enrolled in the study.  

Inclusion/ Exclusion Criteria 

Inclusion criteria for the study:  

1. 18-44 years old 

2. Physician release to participate in exercise  

3. > 12 weeks pregnant (Be Happy Yoga & Salt Cave requires participants to be 

at least 13 weeks to participate in prenatal yoga) 

Exclusion criteria for the study:  

1. Multiple gestation pregnancy 

2. Unable to provide voluntary informed consent 

3. Any medical condition (pregnancy-related or not) that would preclude 

exercise14,15  

4. > 26th week of pregnancy at the start of study participation (allowing women to 

finish the 10 weeks of yoga before reaching full-term (≥ 37 weeks) 

In addition, if any participant presented to any session with absolute 

contraindications to exercise during pregnancy14,15, she was told to call her doctor and not 

participate in any exercise that day. If any participant began to develop any of the 

warning signs to discontinue exercise while pregnant, she was told to stop the session and 
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call her doctor. A registered prenatal yoga teacher discussed these indications in classes. 

Appendix A contains a list of ACOG contradictions and warning signs for exercise 

during pregnancy.  

Baseline Surveys  

After enrollment in the study, participants were sent a set of electronic baseline 

surveys via email. Before moving forward with the survey, participants had to read and 

electronically sign the informed consent document. Researchers’ contact information was 

provided in case any participant had additional questions or concerns. After signing the 

document, participants were directed to the remaining surveys. These surveys included a 

demographic survey, Health-Related Quality of Life Survey (HRQoL), Edinburgh 

Perinatal Depression Scale (EPDS), State Trait Anxiety Inventory (STAI), and Self-Rated 

Abilities for Health Practices Scale (SRAHP) (surveys can be found in Appendices C-G). 

The primary outcome assessments, EPDS and STAI, have been used reliably in a number 

of prenatal studies, including several yoga studies, as well as being validated in pregnant 

populations9,23,104-106. After completing these surveys, participants were randomized to 

the yoga group or the control group using an online randomizer program. Participants in 

the yoga group were sent the Physician’s Release form (Appenidx B). Once they had 

completed the Physician’s Release (i.e. had written permission to participate from their 

obstetric provider), they were given instructions on how to sign up for classes. 

Participants in the control group were sent the Profile of Mood States Questionnaire 

(POMS) after their baseline surveys (Appendix H). Once this survey was completed, they 

were sent a $50 gift card.  

Yoga Classes  
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Participants in the intervention group were asked to complete the Profile of Mood 

States Questionnaire before and after the first class to determine the acute effects of one 

yoga class on mood. The pre-class assessment also served as their pre-intervention 

response. Women were then asked to attend at least one prenatal yoga class each week 

for the next 9 weeks (10 weeks total). At the end of 10 weeks, all participants were asked 

to fill out the same set of baseline surveys and the Profile of Mood States Questionnaire 

for a second time. Yoga participants were also asked to complete the final yoga survey, 

asking about any additional yoga they practiced, their experience with the classes, and 

open-ended questions about how yoga helped their mental health (Appendix I). This 

survey also included questions about any possible increase in stress due to the rising 

number of COVID-19 cases in an effort to control for environmental bias (i.e. women 

were more stressed at the end of the 10-weeks but due to factors unrelated to yoga). 

All prenatal yoga classes took place at a local yoga studio with a registered 

prenatal yoga teacher and all classes occurred at the same location and were supervised 

by a teacher (Be Happy Yoga and Salt Cave). The study’s grant covered the cost of one 

class (~1.25 hours) per week, but participants were able to attend more classes at their 

discretion. According to the studio’s standards and practices, women were required to be 

at least 13 weeks pregnant to participate in prenatal yoga classes. During prenatal yoga 

classes, participants did not complete poses on the stomach or flat on the back, and a 

yoga blanket was used to prevent women from lying flat on their backs in supine poses. 

Any side laying poses were done on the left side, and no deep twists were performed. 

Women participated in 10 weeks of yoga according to these guidelines and the 

instruction of the registered prenatal yoga teacher. Participants could choose to 
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participate in in-person classes, virtual classes, or a combination of the two. All in-person 

classes were limited to a maximum of six women, were led with social distancing 

procedures in place, and participants were asked to keep their masks on until they were 

seated on their mat at an appropriate distance from other students.  

Control Group  

Participants in the control group were asked by the investigators to not participate 

in any yoga practice during these 10 weeks. No restrictions were given for any other form 

of physical activity during study participation. At the end of 10 weeks, these participants 

were asked to fill out the same final surveys as the yoga group. Along with these final 

surveys, control group participants also completed a survey regarding exercise frequency, 

duration, and type during the previous 10 weeks (Appendix J). This survey also included 

questions about any possible increase in stress due to the rising number of COVID-19 

cases. When they completed these surveys, they received their second and final $50 gift 

card. The study flow for each group is summarized in Figure 1.  
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Figure 1: Study flow for each group 

 

Statistical Plan  

A 2x2 (group x time) mixed model ANOVA was used to analyze the effects of 

the intervention on depression, anxiety, and total mood disturbance between the two 

groups. Independent samples t-tests were used to compare demographic characteristics as 

well as baselines score for anxiety and depression. Chi-square tests were used to compare 

categorical data between groups at baseline to ensure there were no differences between 

groups at the start of the intervention. Paired t-tests were used to assess the Profile of 

Mood States Questionnaire responses pre- and post-class. All data were analyzed using 

IBM SPSS Statistics for Windows, version 27 (IBM Corp., Armonk, N.Y., USA). 
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Statistical significance was set a priori at p < 0.05. All data are reported as mean ± 

standard deviation unless otherwise stated.  

Qualitative analysis of the open-ended responses was conducted using Erlingsson 

& Brysiewicz’s guide to content analysis107. Two researchers independently analyzed and 

coded the responses by identifying meaning units, codes related to those meaning units, 

and overarching themes encompassing the codes. For example, a meaning unit such as “I 

could leave the worries around the door or I could bring them in and move through them 

with the different positions” could have a code of “help with worry” and a theme of 

“improved mental health.” Recurring thoughts or statements could then be grouped 

together using the same theme and similar codes, allowing researchers to identify the 

most common themes107. Each reviewer independently reviewed all responses, then met 

to discuss the most frequently used themes and codes and reach a consensus regarding the 

most prevalent themes.  

Results 

Thirty women were assessed for eligibility, and 24 women were included in the 

study and randomly assigned to a group, with 12 women in each group. A total of 19 

participants completed the study. Three women were lost to follow up and excluded from 

the control group, and two women were lost to follow up in the yoga group. Complete 

reasons for exclusion can be found in Figure 2. Final analyses include a total of 10 

women in the yoga group and 9 in the control group.  
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Figure 2: CONSORT diagram depicting participant recruitment, loss, and number of 

participants included in final analyses 

 
 

There were no significant differences between the groups at baseline (Table 1). 

Baseline surveys indicated high levels of anxiety and depression, as shown by an average 

depression score of 8.10 ± 4.85 (score > 8 represents possible depression) and an average 

anxiety score of 39.26 ± 12.99 (score  ≥ 39 represents clinical significance).  
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Table 1: Characteristics of participants at baseline. 

 Total  

(N = 19) 

Yoga  

(n = 10) 

Control 

(n = 9) 

p 

value 

Age  28.52 ± 3.74 27.1 ± 2.88  30.11 ± 4.10  0.790 

Weight (kg) 80.64 ± 24.76 72. 95 ± 19.79  89.18 ± 27.98  0.159 

Height (in) 65.26 ± 2.53 64.50 ± 2.71  66.11 ± 2.14  0.173 

BMI 29.33 ± 9.08 27.15 ± 7.17  31.74 ± 10.74  0.284 

STAI Score†  39.26 ± 12.99 42.80 ± 16.00 35.33 ± 7.68 0.221 

EPDS Score ‡ 8.10 ± 4.85 8.30 ± 6.14 7.88 ± 3.21 0.860 

Parity  Primagravida       

n = 7 

Multigravida        

n = 12 

Primagravida          

n = 4 

Multigravida            

n = 6 

Primagravida           

n = 3 

Multigravida 

n = 6 

0.764 

 

 

 

Education Level  

   Some high school  

 Highschool/GED 

 Associates 

 Bachelors 

 Masters  

 PhD or Higher 

 Technical/Trade  

 

0 (0) 

2 (10.52) 

4 (21.05) 

8 (42.10) 

4 (21.05) 

1 (5.26) 

0 (0) 

 

0 (0) 

0 (0) 

2 (20) 

5 (50) 

2 (20) 

1 (10) 

0 (0) 

 

0 (0) 

2 (22.22) 

2 (22.22) 

3 (33.33) 

2 (22.22) 

0 (0) 

0 (0) 

0.484 

 

 

 

 

 

 

Marital Status 

 Single        

 Married 

 

4 (21.05) 

15 (78.94) 

 

2 (20) 

8 (80) 

 

2 (22.22) 

7 (77.77) 

0.906 

 

 

Income  

 <$10,000 

 $10,000-$20,000 

 $20,001-$40,000  

 $40,001-$60,000 

 $60,001-$80,000  

 >$80,000 

 

0 (0) 

4 (21.05) 

4 (21.05) 

1 (5.26) 

7 (36.84) 

3 (15.78) 

 

0 (0) 

2 (20) 

3 (30) 

1 (10) 

2 (20) 

2 (20) 

 

0 (0) 

2 (22.22) 

1 (11.11) 

0 (0) 

5 (55.55) 

1 (11.11) 

0.466 

 

 

 

 

 

 

Race  

 White 

 Black  

 Other  

 

17 (89.47) 

2 (10.52) 

0 (0) 

 

8 (80) 

2 (20) 

0 (0) 

 

9 (100) 

0 (0) 

0 (0) 

 

0.156 

 

 

Current Health Status   

 Excellent 

 Very good 

 Good 

 Fair 

 Poor 

 

1 (5.26) 

10 (52.63) 

7 (36.84) 

1 (5.26) 

0 (0) 

 

1 (10) 

5 (50) 

3 (30) 

1 (10) 

0 (0) 

 

0 (0) 

5 (55.55) 

4 (44.44) 

0 (0) 

0 (0) 

 

0.553 

 

 

 

 

≤ 30 min Moderate 

Physical Activity  

 0 days/week 

 1-2 days/week 

 

 

2 (10.52) 

6 (31.57) 

 

 

1 (10) 

2 (20) 

 

 

1 (11.11) 

4 (44.44) 

 

0.312 
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 3 days/week  

 4-5 days/week 

 6-7 days/week 

7 (36.84) 

2 (10.52) 

2 (10.52) 

3 (30) 

2 (20) 

2 (20) 

4 (44.44) 

0 (0) 

0 (0) 

 

 

 
Note: Data presented as mean ± standard deviation or n (%). † State-Trait Anxiety 
(STAI) score ≥ 39 represents clinically significant anxiety. ‡ Edinburgh Perinatal 
Depression Scale (EDPS) score > 8 represents possible depression. 

Several women chose to participate in a combination of in-person and virtual 

classes, with a majority only taking virtual classes (Table 2). Changes in anxiety and 

depression were similar among both virtual classes only and a combination of virtual and 

in-person classes (Figures 3 & 4). 

Table 2: Summary of class participation by modality 

Class option Number of participants (N = 10) 

In-person only  0 (0) 

Virtual only 6 (60) 

Combination of in-person and virtual  4 (40) 

Note: Data presented as n (%). 

Figure 3: Anxiety scores among participants who attended virtual classes only or a 

combination of virtual and in-person classes 
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Figure 4: Depression scores among participants who attended virtual classes only or a 

combination of virtual and in-person classes 
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o Hypothesis B: Anxiety and depression will be lower in the yoga group 

compared to the control group following the intervention.  
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indicating possible depression and clinically significant anxiety in the control group and 

decreased well below these thresholds in the yoga group (Figures 5 and 6).  

Figure 5: Baseline and post-intervention depression scores in yoga and control group 

 
*indicates statistical significance, p = 0.032; dashed line reflects threshold for possible 

depression 
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Figure 6: Baseline and post-intervention anxiety scores in yoga and control groups 

 
*indicates statistical significance, p = 0.002; dashed line reflects clinically significant 

anxiety threshold 
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for total mood disturbance (F1,16 = 13.479; p = 0.002; ηp
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Figure 7: Difference in total mood disturbance between yoga and control groups 

 
Note: High TMD scores reflect high scores in anger, depression, tension, confusion, and 

fatigue and low scores in self-esteem and vigor. Low TMD scores reflect lower scores in 

anger, depression, tension, confusion, and fatigue and higher scores in self-esteem and 

vigor. *indicates significant difference between groups, p = 0.002 
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= -2.941; p = 0.016; d = -0.930) after one class. Post-class and post-intervention values of 

each POMS subscale are located in Table 3. 

Table 3: Changes in POMS subscales post-class and post-intervention. 

Subscale  Baseline  Post-class  Post-intervention  

Anger  

 Yoga 

 Control  

 

5.60 ± 5.64 

2.22 ± 2.68 

 

1.30 ± 2.86* 

- 

 

0.66 ± 1.65 

5.44 ± 4.74 

Confusion  

 Yoga 

 Control 

 

4.80 ± 2.25 

3.44 ± 1.87 

 

2.30 ± 1.94* 

- 

 

3.66 ± 2.59 

5.44 ± 4.15 

Depression 

 Yoga 

 Control 

 

3.10 ± 3.47 

0.77 ± 2.33 

 

0.90 ± 2.02* 

- 

 

0.88 ± 1.36 

3.11 ± 3.68 

Esteem 

 Yoga 

 Control 

 

11.40 ± 3.62 

14.22 ± 1.56 

 

14.20 ± 3.19* 

- 

 

16.33 ± 2.64# 

13.55 ± 2.96 

Fatigue  

 Yoga 

 Control 

 

8.50 ± 4.30 

6.00 ± 3.42 

 

3.20 ± 2.09* 

- 

 

3.33 ± 2.12# 

10.55 ± 4.90# 

Tension 

 Yoga 

 Control 

 

7.20 ± 3.19 

4.55 ± 1.74 

 

1.90 ± 1.96* 

- 

 

4.77 ± 4.73 

8.55 ± 5.45 

Vigor  

 Yoga 

 Control 

 

5.10 ± 4.30 

5.55 ± 3.28 

 

8.10 ± 4.28* 

- 

 

12.33 ± 5.83# 

4.44 ± 2.78 

*indicates significant improvement from pre-class to post-class; # indicates significant 

change from pre-intervention to post-intervention  

There were several significant differences in POMS subscale scores at the end of 

the intervention. Vigor (t = -4.394; p = 0.002; d = 5.309) and self-esteem (t = -4.373; p = 

0.002; d = 3.201) significantly increased, and fatigue decreased (t = 4.406; p = 0.002; d = 

3.480) in the yoga group. In the control group, fatigue increased from baseline to the end 

of 10 weeks (t = -2.515; p = 0.036; d = 5.433). One class was sufficient to improve total 

mood disturbance (t = 4.390; p = 0.002; d = 1.388), and regular prenatal yoga practice 

over the course of 10 weeks maintained this improvement (Figure 8). 

catie
Pencil
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Figure 8: Total mood disturbance scores in the yoga and control groups at baseline, post-

class, and post-intervention 

 
*indicates significant difference post-class, p = 0.002 

Themes from Open Response Questions  

Tables 4 and 5 contain the themes that emerged in response to open-ended 

questions on the final surveys, as well as representative quotes that summarize each 

theme and code. Women in both groups expressed similar concerns, and the two most 

common themes were identified as 1) COVID-19 has made mental health worse, and 2) 

prenatal yoga and exercise helped with mental health.  

Theme 1: COVID-19 has made mental health worse  

All participants agreed that COVID-19 presented challenges that made their 

mental health worse, with difficulties associated with social distancing and self-isolation 

being a common theme. One prenatal yoga participant said:  
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I don’t feel comfortable taking my children anywhere in public, so we stay at 

home most of the time. As a social person, that drains my energy and exacerbates 

any depressive thoughts. 

This thought was echoed by many prenatal yoga participations and was also reflected in 

the control group, with one control group participant mentioning:  

Being pregnant during covid has caused a lot of anxiety and not having as many 

activities to go out and do has been hard. 

Although all participants mentioned the difficulty of COVID-19 in relation to 

mental health, there were many factors that were unique to each woman. Among these 

concerns were fetal health, financial problems, relationship difficulties, and spouse’s 

health:  

I was diagnosed with mild preeclampsia at 33 weeks and have been on bedrest. 

This caused me to have to stop working and my 3 children to be looked after by 

family in another state. 

I’ve been laid off multiple times, and I am denied unemployment, so I have been 

stressed about money mostly. 

My husband was diagnosed with testicular cancer and underwent a major surgery 

to remove tumors. He is unable to help or assist around the house and we have 

had to travel for lots of doctor appts out of state. 

My anxiety in general regarding covid and delivery went up during the study 

period (i.e. covid has gotten worse, I am closer to deliver, baby has IUGR).  
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Participants listed these concerns, as well as many others, as reasons their mental health 

deteriorated during the pandemic and the study period. One participant exemplified the 

complex and multi-faceted feelings associated with the pandemic by detailing her own 

experience with mental health and COVID-19: 

Personally impacted by COVID death in my family, and many family members 

contracting COVID; stressed by not knowing how to handle COVID; stressed for 

wanting to be social and have interactions, but not able to do so; stressed for not 

feeling understood by others in my caution of COVID; of not knowing the truth 

and facts about the virus - the uncertainties of it and how it affects different 

people. 

Naturally, identifying ways to deal with these challenges to mental health was 

important for many women. Prenatal yoga helped many participants prioritize self-care 

and shift their focus away from pandemic-related worries, which helped improve mental 

health.  

Theme 2: Prenatal yoga helped with mental health  

Among the prenatal yoga participants, all women agreed that prenatal yoga was 

useful for mental health. One commonly mentioned reason for this was the idea that 

prenatal yoga helped participants focus on themselves and their baby, rather than on the 

pandemic and associated stressors: 

It got my mind off some of the craziness happening and reminded me of the baby 

growing inside me and the bond we have. And also how I can do things to help me 

stay calm and in turn, help the baby. 



40 

 

 

[Yoga] helped me be present, during the class; relaxing my body and mind and 

working to intentionally set aside worries, anxieties, and things out of my control.  

It was a time in which I was able to completely forget what was going on in the 

outside world.  

Participants cited this deliberate shift in focus as especially beneficial for mental health. 

Along with the benefits in mental health, many participants enjoyed the physical benefits 

of yoga: 

My favorite part was the physical exercises, I also felt physically better after.  

 

Felt good to stretch my body and have the deep relaxation at the end. 

 

I loved being able to do gentle poses to help ease stress or pain. 

 

It was a space where I could leave the worries around the door or I could bring 

them in and move through them with the different positions. It was soothing to 

have a physical outlet. 

Prenatal yoga participants also enjoyed the flexibility that was associated with the virtual 

class option. This flexibility relived stress related to both busy schedules and potential 

COVID-19 exposure:  

I enjoyed being able to take the virtual classes to fix in a flexible schedule and be 

a part of the class without having to worry about being around others while 

pregnant. 
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The virtual classes helped ease my worry about being around others and different 

people while being pregnant during this time. 

By the end of the 10-week intervention, prenatal yoga had helped women 

prioritize themselves and recognize the need to take care of their mental health. Several 

women cited the importance of taking time for themselves, as well as the necessity of 

self-care for the well-being of their entire household: 

Virtual Yoga has been great for helping me get back to that regular "me time" 

and help me decompress. I am a SAHM [stay at home mom] so my exercise time 

is very important to help me de-stress. 

 

I have learned over the past 10 weeks that I must find and dedicate the time to my 

own well-being and with that, I have to sacrifice other care tasks around the 

house like making dinner, cleaning, and laundry. At the end of the day (and the 10 

weeks), my home is happier and healthier because I’ve learned to care for myself 

in a new way.  

Prenatal yoga may have also helped women prepare for delivery and motherhood 

more than other forms of exercise. While the difference in preparedness may have been 

due to individual circumstances, it’s possible that the mindful integration of mother’s 

connection to baby in prenatal yoga helped women feel ready for motherhood. At the end 

of the study, one control group participant stated:  

I don’t feel prepared enough for a baby and stressing about not having everything 

together like I should. 
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In contrast to this, a prenatal yoga participant said: 

I have felt less stressed about birth and being a mother over the past 10 weeks. 

Along with these comments about prenatal yoga, participants in both groups 

discussed ways that exercise in general helped their mental health.  

 Exercise helped with mental health. Participants in both groups also mentioned the 

ways that exercise in general helped with their mental health. Prenatal yoga participants 

said:  

Without exercise I can feel general stress and anxiety build up and changes my 

outward mood towards others. I am a much more joyful, confident, and energetic 

person when I add exercise to my normal routine. 

Our gym was shut down for several months because of Covid, and it was taking a 

toll on my physical and mental health. 

Similarly, some control group participants felt that exercising helped their overall mental 

health: 

Helps clear my mind.  

 

Being able to focus on something to better myself and not what was causing 

stress. 

 

Kept a normal routine. 
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While some control group participants felt that they benefitted from exercise, one 

participant stated that exercise still did not significantly improve their mental health: 

[COVID] is still at the forefront of my daily worry. 

Other control group participants felt that exercise did not help their mental health and 

COVID-19-related anxiety at all. When asked how exercise helped with COVID-19-

related stress and anxiety, one participant simply replied:  

It didn’t.  

Although the benefits of exercise other than prenatal yoga for mental health were 

unclear for this group of women, it is undeniable that COVID-19 has introduced new 

challenges for mental health. These challenges have been exacerbated by pregnancy and 

the various stressors, both expected and unexpected, that accompany pregnancy.  

Tables 4 and 5 summarize the main themes and representative quotes from each group.  
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Table 4: Yoga group responses to open-ended questions organized by theme 

Question Theme Quote 

How did yoga 

help you deal 

with general 

stress and/or 

anxiety? 

Improved 

mood and 

mental 

health 

“Without exercise I can feel general stress and anxiety 

build up and changes my outward mood towards 

others. I am a much more joyful, confident, and 

energetic person when I add exercise to my normal 

routine.” 

 

“I always did the recorded sessions, not the live ones, 

so I would choose to do them at a time when I was 

feeling stressed or needed a break. By the end of the 

session I always felt much more calm and clear-

headed.” 

 

“Yoga definitely boosted my mood in the hours that 

followed.” 

 

“It was a space where I could leave the worries around 

the door or I could bring them in and move through 

them with the different positions. It was soothing to 

have a physical outlet.” 

 

“Relaxing my body and mind and working to 

intentionally set aside worries, anxieties, and things 

out of my control.” 

 

Focus on 

myself and 

baby 

“It helped me carve out time each week to focus on me 

and also have time to focus on baby and me.” 

 

“It forced me to stop what I was doing and stop 

thinking about everything else happening around me 

and focus on myself.” 

How did yoga 

help you deal 

with COVID-

19 related 

stress and/or 

anxiety? 

Took mind 

off of 

COVID-19 

“It got my mind off some of the craziness happening 

and reminded me of the baby growing inside me and 

the bond we have. And also how I can do things to 

help me stay calm and in turn, help the baby.” 

 

“It was a time in which I was able to completely forget 

what was going on in the outside world.” 

 

“Virtual Yoga has been great for helping me get back 

to that regular "me time" and help me decompress. I 

am a SAHM [stay at home mom] so my exercise time 

is very important to help me de-stress.” 
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Knowledge 

that classes 

were safe 

“I enjoyed being able to take the virtual classes to fix 

in a flexible schedule and be apart of the class without 

having to worry about being around others while 

pregnant.” 

 

“I think it helped to have a way to get my body moving 

that I could do without leaving home. I spend a lot of 

time at home studying/working at my kitchen table, so 

being able to take a break and move was a big help.” 

 

“Reminded me that I can still find ways to unwind and 

relax that are safe for me, my baby, and my family” 

Has your 

mental health 

changed over 

the last 10 

weeks? If yes, 

please 

explain. 

COVID-19 

made mental 

health 

worse/ fear 

of being in 

public 

“It fluctuates. I can feel confident in public and have 

the "lets go on with our lives" attitude, and the next I 

am not wanting to leave the house. I do believe that in 

the past 10-weeks I have become less comfortable with 

going out in public or having people to my house. 

Mostly due to the increasing Covid cases close to our 

family and friends, and our town.” 

 

“I don’t feel comfortable taking my children anywhere 

in public, so we stay at home most of the time. As a 

social person, that drains my energy and exacerbates 

any depressive thoughts.” 

 

“We can’t go anywhere or do anything and I feel stuck 

behind the four walls of my house.” 

 

“Personally impacted by COVID death in my family, 

and many family members contracting COVID; 

stressed by not knowing how to handle COVID; 

stressed for wanting to be social and have interactions, 

but not able to do so; stressed for not feeling 

understood by others in my caution of COVID; of not 

knowing the truth and facts about the virus - the 

uncertainties of it and how it affects different people.” 

 

 

Yoga helped 

mental 

health 

“I feel less worried and tense.” 

 

“Ability to recognize tension and stress in my body, 

and my own inability to control many of the things 

around me (and my baby); being mindful of my 

present circumstance and where I am 

mentally/emotionally” 
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“The virtual classes helped ease my worry about being 

around others and different people while being 

pregnant during this time.” 

What did you 

like about the 

prenatal yoga 

classes? 

Poses helped 

with aches 

and pains of 

pregnancy 

“I loved having classes tailored to me (because I was 

the only one). I could then take those positions and 

self-soothe different aches and pains as my baby boy 

moved and grew.” 

 

“Felt good to stretch my body and have the deep 

relaxation at the end” 

 

“It was nice to be able to continue doing yoga while 

being pregnant and not having to be too restrictive in 

poses because others were offered.” 

 

“I loved the instructor and the way that she took into 

consideration all the aches and pains that take place 

during pregnancy.” 

 

“I loved being able to do gentle poses to help ease 

stress or pain.” 

Is there 

anything else 

you would 

like to share 

about your 

experience 

with prenatal 

yoga or your 

feelings of 

stress, 

anxiety, or 

depression 

during the last 

10 weeks? 

Individual 

stressors 

make mental 

health worse 

“It has definitely helped keep me active and also 

incorporate other exercises and healthy choices during 

my pregnancy.” 

 

“I love that it's a class specifically designed for pre-

natal so I know that I don't have to remember 

modifications or feel "less-than" if I was attending a 

regular class.” 

 

“It helped me in a major way. At the beginning of the 

study I was suffering from severe anxiety and 

depression.” 

 

“The past 10 weeks I have been in couples’ counseling 

with my husband as well as trying to still figure out 

SAHM life with toddler twins and still find time for 

myself. There were days where I didn’t prioritize 

myself because of this and those were the days 

reflected in my poor mental/physical/emotional health 

days earlier in the survey. I have learned over the past 

10 weeks that I must find and dedicate the time to my 

own well-being and with that, I have to sacrifice other 

care tasks around the house like making dinner, 

cleaning, and laundry. At the end of the day (and the 
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10 weeks), my home is happier and healthier because 

I’ve learned to care for myself in a new way.” 

 

“I have felt less stressed about birth and being a 

mother over the past 10 weeks” 

 

“I should mention that I do have clinical 

depression/bipolar, and I started on a new medication 

about a month ago (buproprion) that has helped my 

symptoms A LOT. I also started doing my third round 

of TMS therapy (about 2-3 weeks ago) and have been 

doing physical therapy for my low back consistently 

throughout. With that said, I do feel that some of the 

improvement in both my mood and my physical 

symptoms has been caused by/helped along by the 

yoga. I also feel like yoga has been helpful in reducing 

my headaches - I had been getting tension headaches a 

fair bit, but I've noticed that they have reduced a lot, 

and I'm feeling a lot less tension in my neck and 

shoulders in general. The only thing I've changed with 

regards to that is doing yoga.” 

 

“My anxiety in general regarding covid and delivery 

went up during the study period (i.e. covid has gotten 

worse, I am closer to deliver, baby has IUGR). Yoga 

definitely help me to feel calmer each week. 

Sometimes I felt pressure or even stress to make sure I 

could find a time to do it as I am working full time 

with minimal childcare. That said, every time I did it, I 

always felt calmer mentally and felt better physically. I 

was always glad I did it after!” 
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Table 5: Control group responses to open-ended questions organized by theme 

Question Theme Quote 

How did exercise 

help you deal 

with general 

stress and/or 

anxiety? 

 

Something 

else to focus 

on 

“Being able to focus on something to better 

myself and not what was causing stress.” 

 

“Gave me something else to focus on and made 

my body feel better.” 

 

 

Mental health 

benefits 

“Moderately helped.” 

 

“Helps clear my mind.” 

 

“Builds confidence.” 

 

How did exercise 

help you deal 

with COVID-19 

related stress 

and/or anxiety? 

Somewhat 

beneficial for 

COVID-19 

related stress 

“Somewhat. It still at the forefront of my daily 

worry.” 

 

“It didn’t.” 

 

“Kept a normal routine.” 

 

“It gave me something to focus on while I was out 

of work due to Covid shutdown.” 

 

Has your mental 

health changed 

since the start of 

these 10 weeks? 

If yes, please 

explain. 

Mental health 

has gotten 

worse 

“I don’t feel prepared enough for a baby and 

stressing about not having everything together like 

I should.” 

 

“More nervous and anxious regarding COVID. 

Scared me or my family will get sick. Worried 

about the holidays and trying to navigate COVID 

during the end of pregnancy.” 

 

Has your 

COVID-19-

related stress and 

anxiety changed 

over the course 

of the 10 weeks? 

If yes, how so 

(i.e. stressed by 

the rise in case 

numbers, been 

personally 

impacted by 

Individual 

stressors make 

mental health 

worse 

“Yes my husband was diagnosed with testicular 

cancer and underwent a major surgery to remove 

tumors. He is unable to help or assist around the 

house and we have had to travel for lots of dr 

appts out of state.” 

 

“Being pregnant during covid has caused a lot of 

anxiety and not having as many activities to go 

out and do has been hard.” 
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COVID-19, 

etc…) 

 

“I’ve been laid off multiple times, and I am denied 

unemployment, so I have been stressed about 

money mostly.” 

 

Have any other 

stressors changed 

during your 10-

week 

participation? 

(Ex. financial 

concerns, work-

related concerns, 

concerns about 

your baby, etc.) 

If yes, please 

explain. 

 

Individual 

stressors make 

mental health 

worse 

“Financial concerns have definitely been a worry 

of mine over the last few weeks as I won’t be 

receiving maternity leave once I have the baby.” 

 

“I was diagnosed with mild preeclampsia at 33 

weeks and have been on bedrest. This caused me 

to have to stop working and my 3 children to be 

looked after by family in another state.” 

 

“Maternity leave, finances, moving, might deliver 

baby late and I’m tired of being pregnant, 

relationship issues” 
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Discussion 
 

Consistent with the hypotheses of the study, prenatal yoga improved mental 

health (as part of 10-week prenatal yoga program and acutely before and after a single 

session). After the intervention, the yoga group had lower anxiety and depression than the 

control group, and acute mood improvements were noted after just one class. Yoga 

participants agreed that prenatal yoga helped them cope with both day-to-day stress and 

COVID-19-related stress.  

The COVID-19 pandemic has created mental health challenges for many people, 

but these challenges are uniquely exacerbated in pregnant women5,6,69,71,72. Stress over 

fetal health and labor and delivery, along with the removal of social support as a result of 

social distancing, have contributed to an increase in the number of pregnant women with 

anxiety and depression9,73. This decline in mental health has implications for both 

maternal and fetal health. Along with increasing the risk of hypertension, preeclampsia, 

and infection10,11,75, poor mental health during pregnancy also affects fetal 

neurodevelopment22,84. The consequences of this can last well into adulthood, further 

contributing to the importance of controlling mental health during pregnancy12.  

The results of this study are in line with most of the existing research on prenatal 

yoga, which agrees that prenatal yoga is beneficial for both short- and long-term mental 

health improvements. However, this study is the first to observe the effects of a prenatal 

yoga intervention in a prolonged period of stress, such as a pandemic. Regarding short-

term improvements, Newham et al.23 observed significant differences in anxiety after one 

class of yoga among pregnant women. Additionally, anxiety scores were lower before the 

last yoga class of the study than before the first class23. Similar to the findings of this 



51 

 

thesis study, Satyapriya et al. found that stress decreased in a yoga group and increased in 

the control group after a 16-week intervention108; these findings were replicated in a later 

study on well-being during pregnancy109. Field et al. also observed greater decreases in 

anxiety and depression after 12 weeks of a prenatal yoga and massage intervention than 

in a control group110. Several studies have examined salivary cortisol and found that this 

physiological measure of stress is significantly lower after just one class, and also lower 

than control group salivary cortisol at the end of the study22,23. One of these studies also 

found that salivary immunoglobulin A, a prominent immune antibody in the mucus 

membranes, increased in the yoga group compared to the control group22. Along with the 

decrease in physiological stress, this increase indicates enhanced immune function after 

20 weeks of prenatal yoga22. In a study examining physical health, participants in the 

yoga intervention had significantly lower incidences of hypertension, preeclampsia, and 

intrauterine growth restriction16. Interestingly, Davis et al. found no differences in anxiety 

and depression between a yoga and control group after eight weeks of prenatal yoga104. 

One possible explanation for the lack of consistent findings is that longer interventions (> 

8 weeks) may be more conducive to significant improvements in mental health. The 

present study contributes significantly to the field by demonstrating the effectiveness of 

prenatal yoga for mental health during stressful time periods, such as the COVID-19 

pandemic.  

Although there were significant differences in both anxiety and depression at the 

end of the study, neither measure was reduced completely by the intervention. This may 

be related to the nature of mental health. While there are many factors that contribute to 

depression, it is generally agreed that eating a poor diet, leading a sedentary life, and 
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disrupted sleeping patterns can all worsen depression111-113. A healthy diet, physically 

active lifestyle, and regular sleep are not always enough to treat depression, but these 

lifestyle factors can improve depression when used with other lifestyle modifications or 

with clinical treatments, such as medication and therapy114,115. Giuntella et al.114 found 

that lifestyle factors such as sleep, social interaction, and physical activity were more 

closely associated with depression during the pandemic than prior to the pandemic. 

However, resuming physical activity during the pandemic was not enough to improve 

mental health114. This relationship is reflected in one prenatal yoga participant in this 

study, who had clinically diagnosed depression and bipolar disorder. She was being 

treated with medication and transcranial magnetic stimulation, which helped her 

symptoms, but she also reported that yoga helped with her physical and mental symptoms 

(Table 4). Once weekly prenatal yoga classes may not be enough to treat depression, but 

when used in conjunction with other therapeutic modalities and lifestyle modifications, 

prenatal yoga can help improve depression and overall mental health.  

It is important to note that the pandemic continued to escalate over the course of 

this study. The number of positive COVID-19 cases continues to rise, as did the number 

of deaths as a result of COVID-19 from October 2020 to February 202127,28. 

Additionally, a new variant was identified and began to spread, creating additional 

uncertainty and stress116. Vaccines began to be more widely available, which may have 

helped relive COVID-19-related anxiety, but initially these vaccines were only available 

to limited populations, which may have excluded most of the study participants117. It 

would have been reasonable to expect a plateau in mental health in the intervention 

group, as even maintaining mental health would be an important achievement during 
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such a stressful time. However, despite the circumstances of the pandemic worsening 

during data collection (which was substantiated by self-reported participant experiences), 

the yoga group saw significant improvements in anxiety, depression, and overall mood. 

One class was enough to significantly improve every subscale of the POMS 

questionnaire, as well as total mood disturbance. These effects were maintained across 10 

weeks, and at the end of 10 weeks yoga participants also reported significantly lower 

anxiety and depression scores.  

This study has several notable strengths. The study was a randomized controlled 

clinical trial, which is the strongest level of evidence and allows the ability to determine 

cause and effect. All yoga classes throughout the study were led by the same registered 

prenatal yoga teacher with many years of experience. Participants were able to form 

connections with this teacher, and her experience allowed them to trust her and feel 

comfortable in classes. Another strength is the autonomy granted to participants with 

respect to class format. Each week, participants were able to choose to attend classes 

virtually or in-person. This choice allowed participants to decide where they felt safest 

each week, improved adherence, and also removed the stress of travel to and from the 

studio for those who chose virtual classes. Lastly, this study was able to observe a unique 

period of the pandemic where cases were increasing and a new variant of the virus was 

spreading. Although mental health has been turbulent during the entirety of the pandemic, 

this period represented a particularly interesting time to observe mental health and 

evaluate the effects of prenatal yoga.  

One limitation in this study was the potential for bias based on the individual 

impact of the pandemic throughout data collection. As data collection occurred over a 
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period of several months, the mental status of participants at the end of the study may 

have varied widely based on the number of positive cases, the availability of vaccines, 

and the impact on themselves and their families. Additionally, the benefits of prenatal 

yoga may not have been as pronounced with virtual classes as with in-person classes. The 

lighting, background noise, and social interaction of in-person yoga classes can play an 

important role in enjoyment and mental health improvement, and these elements were 

missing from virtual practice. Finally, it was not possible to control for other methods 

that participants may have used to manage their depression or anxiety, such as medication 

or therapy. While one participant did mention that yoga in addition to these treatments 

was beneficial for her mental health, it is not possible to isolate the effects of prenatal 

yoga in these instances.  

Future research should continue to study mental health interventions in 

pregnancy. A similarly structured randomized controlled trial could be designed to assess 

the effect of prenatal or unmodified yoga for mental health in a postpartum population 

during the COVID-19 pandemic. Other studies may also investigate the effects of other 

forms of exercise on mental health in pregnancy during the COVID-19 pandemic. 

Finally, future research may examine the effects of prenatal yoga on mental health for 

pregnant women who were already diagnosed with clinical depression, anxiety, bipolar 

disorder, or other mental health disorders at the start of the COVID-19 pandemic. 

Although the COVID-19 pandemic may end in the near future, other pandemics may 

arise in the near or distant future, and stressful situations will continue to be inevitable in 

personal and professional life. Understanding how to support the mental health of 

pregnant women during this pandemic and other stressful time periods has important 
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implications for the health of mothers, as well as for the health of their children. Prenatal 

yoga may continue to be a viable exercise option for women who are still weary of going 

to gyms or being around large groups of people as life in America slowly transitions back 

to normalcy.  

Conclusion 

The results of this study support the use of prenatal yoga for mental health during 

pregnancy in the COVID-19 pandemic. These results have immediate clinical 

significance for women who are pregnant or trying to become pregnant during the 

COVID-19 pandemic. It is difficult to anticipate when the pandemic will improve, and 

until the number of positive cases improves and vaccines are widely available, mental 

health will continue to be an important concern. Mental health during pregnancy has 

important implications for both maternal and fetal health, making it essential to promote 

the mental health of pregnant women in every way possible during the COVID-19 

pandemic. After this 10-week prenatal yoga intervention, anxiety and depression scores 

were well below clinical thresholds for yoga participants and well above these thresholds 

for control participants, and just one class was enough to elicit favorable changes in 

mental health. Along with other lifestyle modifications, providers can recommend 

prenatal yoga to their pregnant patients as a way to improve both physical and mental 

health during the COVID-19 pandemic.  
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Appendices 

Appendix A: Contraindications to Exercise During Pregnancy and Indicators to 

Stop Exercise (ACOG)  



74 

Appendix B: Physician’s Release Form 

A LEADING AMERICAN UNIVERSITY WITH INTERNATIONAL REACH 

SCHOOL OF KINESIOLOGY, RECREATION & SPORT 

PHYSICIAN’S RELEASE 

Patient’s Name _______________________ 

This page will give you the information you will need to understand why this study is 

being done and why your patient is being invited to participate. It will also describe any 

known risks, inconveniences or discomforts that your patient may have while 

participating in this study. We encourage you to ask questions at any time, including via 

email or phone. 

1. PURPOSE
The purpose of the study is to determine the impact of a 10-week yoga program

on stress, depression, and anxiety in pregnant women during the coronavirus

pandemic.

2. PROCEDURES
This study will involve 10 weeks of a supervised prenatal yoga class. At the first

and last classes, participants will respond to a series of surveys. Half of the

participants will not perform any yoga, and the other half will participate in 10

weeks of yoga classes. All yoga classes will take place virtually or in-studio

through Be Happy Yoga & Salt Cave in Bowling Green, KY and will be led by a

Registered Prenatal Yoga teacher.

3. RISKS
Potential risks from participation in the study are fatigue, soreness, or injury from

participating in the yoga classes. NOTE: Please do not sign this form if you

believe your patient has any condition that would preclude light exercise.
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4. BENEFITS 

The patient will be compensated for her time and effort by receiving 10 

free weeks of prenatal yoga or $20 for responding to surveys. Women 

who participate in the yoga intervention will have access to trained 

professionals to support their activity.  

 

5. QUESTIONS 
If you have any questions or concerns about your patient’s participation in this 

program, please call Rachel Tinius (Rachel.tinius@wku.edu, 270-745-5026).  

 

Physician’s Signature _____________________________________ 

 

Date ___________ 

 

Printed name __________________________________________________________ 

 

 

  

mailto:Rachel.tinius@wku.edu
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Appendix C: Demographic Survey 

1. Age: _________ years 

2. Pre- pregnancy weight: ____________ pounds 

 

3. Height: _______________________________ 

 

4. How many weeks pregnant are you? _________________________  

a. Is this your first baby? Yes  No 

b. If no, how many other children do you have?  ___________ children   

c. How old are they? _______________________ 

 

5. Race (circle one)          African American      Asian/Pacific Islander       

Caucasian        Latino      Other:_______________   

6. Race/ ethnicity: 

  African American      

  Asian/Pacific Islander       

  Caucasian      

  Latino     

  Other:  ____________________   

7. What is the highest level of education you have completed? 

  Some high school  

  Highschool/GED 

  Associates     

  Bachelors     

   Masters     

   PhD or Higher  

  Technical/Trade    

8. What is your marital status? 

 Single 

 Married 

 Separated 

 Divorced 

 Widowed 

9. What is your annual income (or combined annual income if you have a 

spouse/partner)?  

 Less than $10,000   

  $10,001 to $20,000    

  $20,001 to $40,000     

 $40,001 to $60,000    

 $60,001 to $80,000    
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 Greater than $80,000     

11. How would you describe your current health status? 

  Excellent 

              Very good 

              Good 

              Fair 

              Poor 

12. How many days per week do you accumulate at least 30 minutes of moderate 

physical activity? (moderate= activity that causes a noticeable increase in your 

breathing)?  

              0 days per week  

              1-2 days per week 

              3 days per week  

              4-5 days per week 

              6-7 days per week  
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Appendix D: Health-Related Quality of Life Survey 

1. Would you say that in general your health is 

a. Excellent  

b. Very good 

c. Good 

d. Fair  

e. Poor 

  

2. Now thinking about your physical health, which includes physical illness and 

injury, for how many days during the past 30 days was your physical health not 

good? 

a. 1-3 days 

b. 4-6 days 

c. 7-10 days 

d. 10-14 days 

e. More than 14 days  

f. none 

3. Now thinking about your mental health, which includes stress, depression, and 

problems with emotions, for how many days during the past 30 days was your 

mental health not good? 

a. 1-3 days 

b. 4-6 days 

c. 7-10 days 

d. 10-14 days 

e. More than 14 days  

f. none 

4. During the past 30 days, for about how many days did poor physical or mental 

health keep you from doing your usual activities, such as self-care, work, or 

recreation? 

a. 1-3 days 

b. 4-6 days 

c. 7-10 days 

d. 10-14 days 

e. More than 14 days  

f. none 

5. During the past 30 days, for about how many days did PAIN make it hard for you 

to do your usual activities, such as self-care, work, or recreation? 

a. 1-3 days 

b. 4-6 days 

c. 7-10 days 

d. 10-14 days 

e. More than 14 days  

f. none 

6. During the past 30 days, for about how many days have you felt sad, blue, or 

depressed? 

a. 1-3 days 
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b. 4-6 days 

c. 7-10 days 

d. 10-14 days 

e. More than 14 days  

f. none 

7. During the past 30 days, for about how many days have you felt worried, tense, or 

anxious? 

a. 1-3 days 

b. 4-6 days 

c. 7-10 days 

d. 10-14 days 

e. More than 14 days  

f. none 

8. During the past 30 days, for about how many days have you felt you did not get 

enough rest or sleep? 

a. 1-3 days 

b. 4-6 days 

c. 7-10 days 

d. 10-14 days 

e. More than 14 days  

f. none 

9. During the past 30 days, for about how many days have you felt very healthy and 

full of energy? 

a. 1-3 days 

b. 4-6 days 

c. 7-10 days 

d. 10-14 days 

e. More than 14 days  

f. None 
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Appendix E: Edinburgh Postnatal Depression Scale 
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Appendix F: State-Trait Anxiety Inventory Questionnaire 



82 

Appendix G: Self Rated Abilities for Health Practices Scale 
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Appendix H: Profile of Mood States Questionnaire- POMS-A 

Below is a list of words that describe feelings people have. Please CIRCLE THE 

NUMBER THAT BEST DESCRIBES HOW YOU FEEL RIGHT NOW. 

Not at all A little Moderately Quite a lot Extremely 

Tense 0 1 2 3 4 

Angry 0 1 2 3 4 

Worn out 0 1 2 3 4 

Unhappy 0 1 2 3 4 

Proud 0 1 2 3 4 

Lively 0 1 2 3 4 

Confused 0 1 2 3 4 

Sad 0 1 2 3 4 

Active 0 1 2 3 4 

On-edge 0 1 2 3 4 

Grouchy 0 1 2 3 4 

Ashamed 0 1 2 3 4 

Energetic 0 1 2 3 4 

Hopeless 0 1 2 3 4 

Uneasy 0 1 2 3 4 

Restless 0 1 2 3 4 

Unable to concentrate 0 1 2 3 4 

Fatigued 0 1 2 3 4 

Competent 0 1 2 3 4 

Annoyed 0 1 2 3 4 

Discouraged 0 1 2 3 4 
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Resentful 0 1 2 3 4 

Nervous 0 1 2 3 4 

Miserable 0 1 2 3 4 

Confident 0 1 2 3 4 

Bitter 0 1 2 3 4 

Exhausted 0 1 2 3 4 

Anxious 0 1 2 3 4 

Helpless 0 1 2 3 4 

Weary 0 1 2 3 4 

Satisfied 0 1 2 3 4 

Bewildered 0 1 2 3 4 

Furious 0 1 2 3 4 

Full of pep 0 1 2 3 4 

Worthless 0 1 2 3 4 

Forgetful 0 1 2 3 4 

Vigorous 0 1 2 3 4 

Uncertain about things 0 1 2 3 4 

Bushed 0 1 2 3 4 

Embarrassed 0 1 2 3 4 
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Appendix I: Final Survey- Yoga Participants 

1. Current weight: ____________ pounds

2. Did you practice yoga outside of the 10 classes paid for by the study?

Yes No 

a. If yes, how many days per week?

i. 1-2 days

ii. 2-3days

iii. 3-4 days

iv. 4-5 days

v. 5-6 days

vi. 7 days

3. Did you participate in any exercise other than prenatal yoga during the last 10

weeks?

Yes No 

a. If yes, how many days per week?

i. 1-2 days

ii. 2-3days

iii. 3-4 days

iv. 4-5 days

v. 5-6 days

vi. 7 days

b. If yes, about how long was each session?

i. 5-10 minutes

ii. 10-20 minutes

iii. 20-30 minutes

iv. 30-40 minutes

v. 40-50 minutes

vi. 50-60 minutes

vii. More than 1 hour

c. If yes, what modes of exercise did you participate in? (select all that

apply)

i. Walking

ii. Running

iii. Biking (either stationary or outdoors)

iv. CrossFit

v. Swimming

vi. Dancing/ Zumba

vii. Strength training

viii. HIIT

ix. Other (please specify): _____________

4. How much did practicing yoga help you relax from the start to end of each class?
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Very much   Some  Neutral  Not much  Not at all 

5. How much did practicing yoga help you relax from the start to end of 10 weeks?

Very much   Some  Neutral  Not much  Not at all 

6. Was the social interaction of your yoga classes (either virtually or in studio)

helpful during this time of social distancing?

Very much   Some  Neutral  Not much  Not at all 

7. How did yoga help you deal with general stress and/or anxiety?

8. How did yoga help you deal with COVID related stress and/ or anxiety?

9. Has your mental health changed since the start of the 10 weeks?

Yes- I feel my mental health has gotten worse 

Yes- I feel my mental health is better 

My mental health has not changed  

If yes, please explain: ___________________________________________ 

10. Has your COVID-related stress and anxiety changed over the course of the 10

weeks?

Yes 

No  

If yes, how so (i.e. stressed by the rise in case numbers, been personally impacted 

by COVID-19, etc…) ? 

11. Have any other stressors changed during your 10-week participation? (Ex.

financial concerns, work-related concerns, concerns about your baby, etc.)

Yes 

No 
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If yes, please explain:  

12. What did you like about the prenatal yoga classes?

13. Was there anything you did not like about the prenatal yoga classes?

14. Is there anything else you would like to share about your experience with prenatal

yoga or your feelings of stress, anxiety, or depression during the last 10 weeks?
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Appendix J: Final Survey- Control Group Participants 

1. Current weight: ____________ pounds

2. Did you participate in any exercise during the last 10 weeks?

Yes No 

a. If yes, how many days per week?

i. 1-2 days

ii. 2-3days

iii. 3-4 days

iv. 4-5 days

v. 5-6 days

vi. 7 days

b. If yes, about how long was each session?

i. 5-10 minutes

ii. 10-20 minutes

iii. 20-30 minutes

iv. 30-40 minutes

v. 40-50 minutes

vi. 50-60 minutes

vii. More than 1 hour

c. If yes, what modes of exercise did you participate in? (select all that

apply)

i. Walking

ii. Running

iii. Biking (either stationary or outdoors)

iv. CrossFit

v. Swimming

vi. Dancing/ Zumba

vii. Strength training

viii. HIIT

ix. Other (please specify): _____________

d. If yes, how did exercise help you deal with general stress and/or anxiety?

e. If yes, how did exercise help you deal with COVID related stress and/ or

anxiety?

3. Has your mental health changed since the start of the 10 weeks?

Yes- I feel my mental health has gotten worse 
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Yes- I feel my mental health is better 

My mental health has not changed  

If yes, please explain: ___________________________________________ 

4. Has your COVID-related stress and anxiety changed over the course of the 10

weeks?

Yes 

No  

If yes, how so (i.e. stressed by the rise in case numbers, been personally impacted 

by COVID-19, etc…) ? 

5. Have any other stressors changed during your 10-week participation? (Ex.

financial concerns, work-related concerns, concerns about your baby, etc.)

Yes 

No 

If yes, please explain:  
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