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ABSTRACT 

ASHLEY HESLEP 

EXERCISE FREQUENCY DURING THE THIRD TRIMESTER AS A MEANS TO 
ALLEVIATE SYMPTOMS OF POSTPARTUM DEPRESSION 

MAY 2012 

The purpose of this study was to observe the effect of exercise during the third 

trimester of pregnancy on feelings of postpartum depression. Data was obtained from the 

Centers for Disease Control. Participants indicated exercise frequency and depression 

symptoms through a questionnaire, completing it within one year of giving birth. During 

the third trimester, exercising 1-4 days/week significantly decreased feelings of 

postpartum depression, with an odds ratio of 0.675 (95% confidence interval: 0.592-

0. 768). This held true with financial stress or spousal abuse present, two primary 

indicators of postpartum depression. An adjusted odds ratio of 0.691 (95% confidence 

interval : 0.603-0.791) was observed. During the third trimester, exercising 5 or more 

days/week did not significantly decrease feelings of postpartum depression. An odds 

ratio of0.903 (95% confidence interval: .0.747-1.091) was observed. This remained 

' 

consistent with financial stress or spousal abuse present, with an adjusted odds ratio of 

0.919 (95% confidence interval: 0.755-L19). 
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CHAPTER I 

INTRODUCTION 

Depression due to life events affects both men and women of varying ages; 

women, however, are two to three times more likely than men to experience depression in 

their lifetime, and are most likely to experience it during their childbearing years 

(Armstrong & Oomen-Early, 2009; Choate & Ginter, 2011). Approximately 10 to 13% 

of women are diagnosed with postpartum depression that does not require medication 

after giving birth, and they have also dealt with depression at some other time in their life 

(Grote & Bledsoe, 2007). In particular, pregnant women who are exposed to spousal 

abuse and financial stressors are more likely to experience postpartum depression 

(Cunningham & Zayas, 2002; Grote & Bledsoe, 2007; Munoz et al., 2006; Price & 

Proctor, 2009). 

Few tudies have attempted to observe and offer solutions to combat depression 

among pregnant women while not causing harm to the developing fetus. Medication and 

psychosocial factors can play a pivotal role in protecting against depression, but the 

extent to which they do help has not been well researched. The limited amount of 

research existing in this area indicates very few medications that are truly helpful for an 

expectant mother that will also not harm the baby (Choate & Ginter, 2011; Cunningham 

& Zaya , 2002; Munoz et al., 2006). Outside support from important relationships has 

been observed to influence the depth of feelings associated with postpartum depression, 

but as yet has not been noted to prevent them (Choate & Ginter, 2011; Cunningham & 
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Zayas, 2002 ; Munoz et al., 2006). Among men and nonpregnant women, exercise has 

been fo und to relieve depressive symptoms (Armstrong & Oomen-Early, 2009; Lawlor & 

Hopker, 2001 ; Talieferro, Rienzo, Pigg, Miller, & Dodd, 2008). In the United Kingdom, 

medical practitioners have begun to prescribe specific exercise programs for patients who 

uffer from depression and other health issues in cooperation with the National 

Healthcare Policy. Fox, Biddle, Edmunds, Bowler, and Killoran (1994) conducted a 

study in England to observe how active general practitioners were in prescribing an 

exercise routine for their patients. The national health policy placed greater importance 

on the role of the general practitioner in preventing patients ' obesity just prior to the 

beginning of that study. Fox et al. (1994) found that doctors most often encouraged thei 

patients to enter an exercise class at a local fitness center. The referral from a doctor 

enabled the patient to receive a lower fee to enter the class, which encouraged the patient 

to maintain adherence to the exercise class. In some cases, however, the general 

practitioner took a more active role with their patient. In these instances, a doctor outlined 

specific exerci es for their patient to perform at a local fitness or recreation center that 

wa associated with the doctor' s clinic. This allowed the doctor to personally keep track 

of the patient' s exercise habits, and their effect on the patient' s mental or physical health. 

In another study conducted by Douglas, Teijlingan, Torrance, Fearn, Kem, and 

Meloni (2005), the Scottish Primary Healt,hcare Staff (PHC) completed surveys regarding 

exercise prescriptions given to patients. It ~as observed that around 90% of staff 

members who completed the survey recommended exercise to their patients, whether the 

patients uffered ,from a mental or physical disorder. The most popular type of exercise 
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prescribed was walking. It was recommended to patients to perform at least 3 days/week 

of physical activity, but they were encouraged to engage in consistent physical activity at 

least 3-7 days/week. 

The research about the efficacy of exercise in preventing feelings of depression 

is far from exhaustive. However, the existing research suggests that even moderate 

activi ty can alleviate depressive symptoms and feelings. It is feasible that physical 

activity could serve the same purpose for pregnant women, but there are mixed feelings 

about prescribing exercise even with updated exercise prescription guidelines from the 

American College of Obstetricians and Gynecologists (ACOG), and recent research 

advocating the protective effects of exercise for both the mother and fetus (Evenson & 

Pompeii , 2010). Current research has also shown that exercise is not dangerous for most 

women who have uncomplicated pregnancies, yet many pregnant women report not 

discussing an exercise regimen with their attending physician throughout their 

pregnancies (Evenson & Pompeii, 2010). Beginning a consistent exercise program 

during pregnancy in order to prevent postpartum depression symptoms deserves some 

study, a it might be an effective remedy for this growing issue. 

Problem Statement 

The purpose ·of this study was to examine the effect of exercise frequency during 

the third trimester of pregnancy on the occ.urrence of feelings associated with postpartum 

depression. Postpartum depression is diagno~ed through observation of the presence of 

postpartum depressive symptoms. These symptoms may be observed by a medical 

practitioner or through self-report from women participating in this study. Women will 
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be grouped according to frequency of exercise performed. Women who did not exercise 

at all will be compared with those who exercised 1-4 days per week, and with those who 

exercised 5 or more days per week to determine if exercise is associated with a reduced 

risk of postpartum depressive symptoms. 

Data for this study were obtained through the Pregnancy Risk Assessment 

Monitoring Sy tern (PRAMS). The PRAMS project is conducted yearly by the Centers 

for Disea e Control (CDC) with the goal of investigating factors related to infant 

mortality. Permission to use PRAMS data was secured from the CDC through written 

permission. The pecific data set for this study has been prepared by PRAMS to reflect 

the criteria concerning exercise frequency during the third trimester of pregnancy, and 

was sent through the U.S. Postal Service. The CDC determines which states meet the 

criteria of the re earcher, and creates the data set with those parameters in mind. The 

CDC freely allows researchers to have access to raw data in return for sending the CDC a 

copy of the researchers' final observations regarding the data (CDC, 2011). 

Hypothesis 

Pregnant women who exercise will experience fewer feelings of depression 

associated with po tpartum depression than women who do not exercise. More 

specifically, pregnant women who exercise rhore frequently during the week will 

experience the least amount of feelings of depression associated with postpartum 

depression. 
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Operational Definitions 

Postpartum Depression - depressive symptoms experienced during pregnancy that 

continue after delivery and become clinically diagnosed as postpartum depression 

(Armstrong & Oomen-Early, 2009; CDC, 2011; Lawlor & Hopker, 2001; McKercher et 

al., 2009; Talieferro et al., 2008; Teychenne, Ball, & Salmon, 2008; Wyshak, 2011). 

Depres ive Symptoms - evidenced by fatigue, lack of sleep, lack of appetite, irritability, 

moodine , nau ea, anxiety, psychosocial distress (Armstrong & Oomen-Early, 2009; 

CDC, 2011; Lawlor & Hopker, 2001; McKercher et al., 2009; Talieferro et al., 2008; 

Teychenne et al., 2008; Wyshak, 2011). 

Pregnancy Symptoms - evidenced by fatigue, lack of sleep, lack of appetite, increased 

appetite, irritability, nausea, heartburn, low back pain (Armstrong & Oomen-Early, 2009; 

CDC, 2011; Lawlor & Hopker, 2001; McKercher et al., 2009; Talieferro et al., 2008; 

Teychenne et al., 2008; Wyshak, 2011). 

Physical Activity/Exercise - as defined by the CDC (2011) for the purposes of the 

PRAMS urvey, any sort of physical activity lasting 30 min or more including any 

combination of the following: aerobic activities, toning/strengthening activities, 

household activities. 

Assumptions 

It is a sumed in the current study that individuals completing the PRAMS 

questionnaire have done so truthfully and acc_urately, and that those answering the 

questions pertinent to this study are representative of other groups of women who chose 
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to exercise during pregnancy. The validity and reliability of this questionnaire has been 

tested and approved by the CDC (CDC, 2011 ). 

For the purpose of this study, it is assumed that the benefits of exercise for both 

the mother and fetus outweigh the risks involved (Gorski, 1985; Morris & Johnson, 2005; 

Stemfeld, 1997). The primary premise of the current observation is that exercise 

influences both physical and mental health, and may alleviate postpartum depressive 

symptoms. It is recognized that adherence to an exercise program must be encouraged 

from the woman 's obstetrician in order to be taken seriously, especially if she is a first 

time exerciser (Evenson & Pompeii, 2010). Input from a physician about exercise may 

be a primary determinant of the mother's behavior during pregnancy, and can wield 

significant influence over her mental well being after birth (Evenson & Pompeii, 2010). 

Limitations 

The CDC mailed the PRAMS survey to women who were from different 

socioeconomic categories, age groups, marital status, and different number of live births. 

The only qualifying factor for completing the study was the recent live birth of a child 

(CDC, 2011). The questionnaires included for analysis in the current study are only from 

the states of Colorado, Massachusetts, Ohio, and Washington, and include information 

from the years of 2004-2008 (Phase 5). These states were the only ones who chose to 

include the question r~garding exercise habits on the PRAMS questionnaire. This 

collection of data may not be representative of exercise habits and postpartum diagnosis 

for women across the United Sates, although it may be representative of the states ' 

populations where the information was gathered. Phase 5 was chosen because that was 
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the fir t phase including questions regarding exercise (CDC, 2011). Previous phases of 

the PRAMS data did not include questions regarding exercise habits, although they did 

include que tion regarding self-reported feelings of postpartum depression. Phase 6 of 

the PRAMS data, which is the most current, includes questions regarding both exercise 

habits and postpartum depression, but is not yet available for use by researchers (CDC, 

20 11 ). 

Returned questionnaires may not have been representative of at-risk populations 

for each tate, even though researchers for PRAMS attempted to over sample these 

population (CDC, 2011). Women had to answer questions regarding exercise habits, 

postpartum depre ion diagnosis, and depression hist~ry in order to be included in the 

current tud y. Women had to engage in physical activity at least 1-4 days per week, or 5 

or more day per week for at least 30 min or more for their activities to count as 

con is tent exerci e (CDC, 2011 ). 

Delimitations 

It ha been observed from different research projects that exercise affects feelings 

of depre ion independent of other factors; for example, lack of sleep, feelings of self

esteem, and feelings of social connectedness. Such other factors influencing postpartum 

depre sion were not included as part of the res earch methods of the current study 

(Arm trong & Oomen-Early, 2009; Lawlor .& Hopker, 2001; McKercher et al. , 2009; 

Talieferro et al., 2008; Teychenne et al., 2008~ Wyshak, 2011}. Data from women who 

took depre ion medication during pregnancy were excluded from the present study as 

few medicines have been shown to be effective at reducing depressive symptoms while 

7 



not harming the baby (Choate & Ginter, 2011; Cunningham & Zayas, 2002; Munoz et al., 

2006). Other psychosocial factors and nutrition habits will not be included in the analysis 

of the PRAMS information since exercise has been formerly shown to be effective in 

reducing depressive symptoms independent of these other factors (Armstrong & Oomen

Early, 2009; Lawlor & Hopker, 2001; McKercher et al., 2009; Talieferro et al., 2008; 

Teychenne et al. , 2000; Wyshak, 2011). The source of income, number of dependents, 

and reported spousal or partner abuse during pregnancy will be used as covariates to 

adju t the risk .estimate since these factors are highly predictable of postpartum 

depre ion (Cunningham & Zayas, 2002; Grote & Bledsoe, 2007; Munoz et al., 2006). 

Significance of the S~udy 

Since depression more often affects women than men, and primarily affects 

women during their childbearing years, addressing depression as a result of pregnancy is 

important (Armstrong & Oomen-Early, 2009; Choate & Ginter, 2011). Preventing 

po tpartum depression through exercise during pregnancy has been alluded to in previous 

research regarding postpartum depression, but has not been directly researched (Choate & 

Ginter, 2011; Cunningham & Zayas, 2002; Munoz et al., 2006). The evidence that exists 

about how exercise alleviates depression in men and nonpregnant women show the 

importance of observing how exercise may help women who are pregnant (Armstrong & 

Oomen-Early, 2009; L~wlor & Hopker, 2001; McKercher et al., 2009; Talieferro et al., 

2008 ; Teychenne et al., 2000; Wyshak, 2011) .. 

The dangers of beginning prescription drug_ treatment during pregnancy to prevent 

postpartum depression later are concerning, and do not provide adequate help for women 
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who are predisposed to experience postpartum depression because they have previously 

been diagnosed with depression (Choate & Ginter, 2011). It is also difficult to ascertain 

whether women who are pregnant are experiencing symptoms of depression or just 

normal symptoms associated with pregnancy. Women who are diagnosed with 

postpartum depression often experienced depressive symptoms previously during 

pregnancy, but were not diagnosed since they resembled typical pregnancy symptoms 

(Choate & Ginter, 2011; Kaplan, 1986). 

Since exercise alleviates symptoms associated with pregnancy, and has been 

ob erved to alleviate depressive symptoms in nonpregnant women, it is worthwhile to see 

if exercise during pregnancy can prevent postpartum ?epressive feelings (Artal & 

Sherman, 1999; Morris & Johnson, 2005; Radmoski, 2006; Sternfeld, 1997 ;). Exercise 

could possibly be a cost effective and more accessible way to prevent postpartum 

depres ive symptoms in pregnant women when compared with medical interventions. 

Exercise provides other benefits for both the mother and fetus during pregnancy such as 

increased elf-esteem and health, and a more positive attitude toward pregnancy. 

Exercise may also be essential in preventing feelings of postpartum depression. 
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CHAPTER II 

REVIEW OF LITERATURE 

The purpose of thi s tudy is to examine exercise frequency during the third 

trime ter of pregnancy, and observe whether increased frequency of exercise can alleviate 

ymptoms of postpartum depression after birth. Due to previous research, it is 

under tood that exercise during pregnancy has various benefits for the mother and child. 

Concerns over exercise during pregnancy due to physiological changes in the mother's 

body that occur present a barrier to consistent exercise for many women. Information 

reviewi ng previous findings outlining the physiological changes in response to 

pregnancy, as well a benefit and concerns regarding exercise will be presented to show 

the trend in exercise habits of pregnant women. This may also provide possible 

explanations why the topic of exercise as relief for postpartum depressive symptoms has 

not been exten ively studied or recommended. 

Physiological Changes Related to Pregnancy 

During pregnancy, various adaptations occur within the mother's body in 

response to the tress of pregnancy, and to protect the developing fetus (Sternfeld, 1997). 

An increa e in maternal blood volume occms to expand the uterus ' vascular system so 

the fetus can receive vital nutrients (Stemfeld, 1997). Cardiac output, heart rate, and 

troke volume also increase during pregnancy, but resume normal levels by 2 weeks after 
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birth (Hunter & Robson, 1992; Melzer, Schutz, Boulvain, & Kayser, 2010). As 

pregnancy advances, the diaphragm is pushed upward, causing hyperventilation during 

strenuous activities, which alters pCO2 levels in the blood. The acid base balance is not 

affected by falling levels of pCO2 due to increased renal excretion of bicarbonate during 

pregnancy. Expiratory reserve volume and functional residual capacity also decrease 

progressively during the second half of pregnancy (Gorski, 1985). The mother's 

endocrine y tern experiences certain changes also; there is a progressive increase in 

adrenocorticotropic hormone (ACTH) secretion, which is followed by an increase in total 

and free plasma corti ol concentrations. Thyroid stimulating hormone (TSH) secretion is 

often reduced during the first trimester of pregnancy, a_nd rises to normal prepregnancy 

values in the econd and third trimester (Gorski, 1985). In terms of metabolism, the 

pregnant woman ' resting oxygen consumption rises nearly 15-20% higher than normal 

during the first trimester, and remains consistently higher throughout the rest of 

pregnancy (Gorski, 1985). In healthy pregnant women, it has also been noted that energy 

expenditure increases, especially during the second half of pregnancy, due to an increase 

in re ting metabolic rate (Byrne, Groves, McIntyre, & Calloway, 2010). 

Triglyceride concentrations also rise during pregnancy; in late pregnancy, insulin 

ensitivity may be reduced by as much as 80% (Gorski, 1985). The mother also 

experiences a change i~ movement patterns as her stomach enlarges; the added weight of 

the fetus causes curvature of the lumbar spine, _resulting in lower back pain as well as 

trouble balancing (Radmoski, 2006). Pregnant women also experience joint laxity as 

pregnancy progresses (Radmoski, 2006). 
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Benefits of Exercise Adherence During Pregnancy 

Mother 

Studies a essing the maternal benefits of exercise are very few, but those few 

have found that symptom such as nausea, fatigue, back pain, and heartburn have been 

lessened once an exercise regimen is begun (DaCosta et al., 2003; Radmoski, 2006). 

Morris and Johnson (2005) specifically reported that these symptoms abated when 

women exerci ed as little as 20 min/day, 3 days/week (Sternfeld, 1997). Feelings of 

improved elf-esteem and body image have also been reported, as well as a more positive 

attitude regarding pregnancy (Artal & Sherman, 1999; Morris & Johnson, 2005; 

Sternfeld, 1997). Women also reported feeling less a~xious, depressed, and stressed 

when they were exercising regularly during all three trimesters, and some felt they had 

improved appetite and better sleep patterns (DaCosta et al., 2003; Sternfeld, 1997). · 

Morris and John on (2005) found conflicting data in regard to exercise and its impact on 

maternal weight gain; ome tu dies reported less weight gain, and others reported no 

difference in weight gain (Sternfeld, 1997). Most studies did not differentiate between 

type or intensity of exercise, and caloric intake. 

Artal and Sherman ( 1999) and Kard_el et al. (2009) also found a number of studies 

reporting that women felt being fit during pregnancy made the labor and delivery process 

easier, although thi w3:s a subjective measurement. This data was inconsistent with 

other objective studies that did not find any co~elation between fitness level and length 

of labor (Hatch, Levin, Shu, & Susser, 1998). Sternfeld ( 1997) concurred with Artal and 

Sherman 's (1999) findings, and also reported fewer Cesarean section and forceps 
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deliveries in women who were more fit; however, these findings were also inconsistent 

across studies. Bovbjerg and Siega-Riz (2009) agreed with these findings, and observed 

that increasing Cesarean section deliveries were positively associated with increasing 

maternal obe ity. 

Butler, Williams, Sorenson, Frederick, and Leisenring (2004) found that women 

who expended more energy during early pregnancy decreased mean triglyceride 

concentration by 12.7 mg/dl, and mean total cholesterol concentration by 5.6 mg/di; there 

was no significant or consistent effect in increasing HDL-C concentration. The decrease 

in mean triglyceride concentration and total cholesterol concentration was important 

because it was po sible that lowering total cholesterol levels could help reduce the risk of 

preeclamp ia or gestational diabetes, though this has not been extensively studied (Butler 

et al., 2004 ). Sorensen et al. (2003) and Voldner, Foslie, Haakstad, and Henriksen (2009) 

reported that women engaging in regular physical activity during early pregnancy and the 

year prior to pregnancy were at less risk for preeclampsia. They noted that being 

overweight and obese while pregnant caused labor and delivery difficulties more 

freq uen ti y. 

Fetus 

Research in this area has generally focused on the length of gestation and birth 

weight. The length of gestation has not been significantly shortened due to exercise; 

finding concerning birth weight have been m?re inconsistent, but it has been noted that 

with proper caloric intake, exercising at or above 50% of preconception exercise 

intensity, fetal birth weight was unaffected (Artal & Sherman, 1999; Bell , 2002; Hatch et 
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al., 1992). Artal and Sherman (1999) cited one study where a 33-year-old elite marathon 

runner continued her training regimen of 66.5 mi/week until 3 days prior to the birth of 

her twins; the twins were not under-weight at birth. MolTis and Johnson (2005) found 

that early pregnancy loss was no higher in women who continued exercising than those 

who did not. Hatch et al. ( 1992) first observed that nonexercising pregnant women were 

in fact more likely to experience a spontaneous abortion, preterm labor, or a low birth 

weight infant. 

The current study acknowledges the numerous health benefits of exercise for the 

mother, and i concerned mainly with alleviation of pregnancy symptoms through a 

con istent exercise regimen, since these symptoms are also similar to indicators of 

depression. Exercise has been observed to ease these types of symptoms, which serve as 

markers of future bouts of postpartum depression after the baby is born. It is further 

acknowledged that exercise can improve maternal attitudes about motherhood and fetal 

well being, which may also contribute to postpartum wellness. 

Reasons for Decreased Exercise Adherence During Pregnancy 

During exerci e, there have been concerns regarding redistribution of uterine 

blood flow away from the fetus resulting in_ fetal hypoxia, maternal hyperthermia, 

decreased availability ·of carbohydrates, and increased uterine contractility (Sternfeld, 

1997). These concerns _may influence how obstetricians and gynecologists present the 

idea of exercise during pregnancy, as well as t~e way pregnant women perceive exercise. 

All of these reasons could explain why just over half of women who are pregnant choose 

to exerci e during pregnancy (Evenson & Pompeii, 2010). 
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Redistribution of Blood Flow Away from Fetus 

In relation to prepregnancy measurements, cardiac output increases up to 50%, 

caused initially by increased heart rate during the first 5 weeks of pregnancy, then 

mediated by an increase in stroke volume. The increase in stroke volume is caused by an 

increa e in venous return due to increasing blood volume in circulation. As volume 

increases, peripheral resistance decreases in the systemic and pulmonary beds. This also 

mediate a fall in blood pressure, leading to reduced afterload, and increased contractility 

(Artal & Sherman, 1999; Gorski, 1985; Hunter & Robson, 1992). 

During exercise, the typical response of the body is a redistribution of cardiac 

output away from splanchnic organs to the working mu~cles, which gives rise to the 

concern that the fetus may be deprived of typical blood flow, and thus the needed levels 

of oxygen. During pregnancy, two primary mechanisms have been found to protect the 

fetus during exercise; one is an increase in the mother's hematocrit leading to an increase 

in the oxygen carrying capacity of the blood. A second protective mechanism is that the 

redistribution of blood flow will divert blood from the myometrium before diverting it 

from the placenta (Sternfeld, 1997). In addition, Clapp et al. (2000) found that regular 

exercise training during pregnancy decreases the need for blood flow to be redirected 

from the splanchnic and placental bed during moderate exercise in the second and third 

trimesters. These mechanisms provide a level of protection for the fetus so that oxygen is 

not lost from the placenta. 
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Maternal Hyperthermia 

In regard to maternal hyperthermia the concern is that there is an insufficient 

temperature gradient to divert heat away from the placenta. This is a valid concern since 

severe hyperthermia is associated with increased occurrences of neural tube defects. 

However, Morri and Johnson (2005) found that a fetal-maternal gradient existed; they 

ob erved that an increase in maternal blood volume increased maternal heat dissipation. 

A decrea e in maternal core temperature of 0.3 °C per week until the seventh week of 

pregnancy wa observed, followed by a decrease of 0.1 °C per week until the end of 

pregnancy (Morri & Johnson, 2005). The temperature at which the onset of sweating 

typically occurred was also found to decrease through~ut pregnancy beginning at the 

seventh week, thus increasing maternal heat dissipation (Morris & Johnson, 2005). As 

weight gain increased with pregnancy, more heat must be generated to raise maternal 

core temperature, which allows it to remain fairly stable throughout exercise (Morris & 

Johnson 2005; Radmoski, 2006). 

Decreased Availability of Carbohydrates 

During normal exercise, glucose tolerance is improved in the body, which 

decreases the in ulin response to a given glucose load; consistent exercise training will 

increase peripheral ins.ulin sensitivity over time. During pregnancy, however, glucose 

tolerance worsens, whi~h increases circulating levels of insulin. Peripheral insulin 

sen itivity decreases, while fasting plasma glu~ose levels increase; these changes still 

pare glucose for the fetus by utilizing fat to supply _energy to maternal tissues 

(Stevenson, 1997). · In order to continue fat and protein synthesis, the fetus needs a 
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continuous supply of glucose. The concern is that during exercise the carbohydrate needs 

of both the mother and fetus cannot be met simultaneously. Several studies have found 

that exercise, especially during the third trimester, causes low glucose levels in the body. 

However, it has not been proven to have a negative effect on the fetus - it did not 

significantly affect birth weight, an important measure of fetal health at birth (Stemfeld, 

1997; Uriu-Hare, Keen , Applegate, & Stem, 1989). 

Increased Uterine Contractility 

A few studies have observed epinephrine and norepinepherine levels during 

exerci e in pregnant women in the second and third trimesters. They were observed due 

to a fear that if norepinepherine levels rose during exer~ise, uterine contractions could 

begin and bring about premature delivery (Sternfeld, 1997). It was noted that even 

though maternal catecholamine levels increased at a similar rate as in the nonpregnali.t 

state, the catecholamine levels of the fetus remained Stable, which could protect it from 

the maternal increase in catecholamine levels (Gorski, 1985; Morris & Johnson, 2005; 

Sternfeld, 1997; Stevenson, 1997). No conclusive evidence was found linking premature 

birth with an exercise related increase in norepinepherine (Sternfeld, 1997). 

The increasing amount of evidence addressing these concerns have shown that 

exerci se up to 75% of submaximal heart rate was not linked with an increase in maternal 

or fetal morbidity, or ot~er obstetric complications (Rafla & Etokowo, 1998). As these 

is ues are addressed, it is important to relay th3:t information to ·medical practitioners so 

they may counsel their patients in beginning or continuing an exercise program during 

pregnancy. Unfortunately, a significant number of practitioners do not discuss the 
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benefits of beginning or maintaining an exercise program during pregnancy with their 

patients (Evenson & Pompeii, 2010). 

Exercise Recommendations and Obstetrician Response and Advice to Patients 

In response to these concerns and benefits, the ACOG has put forth exercise 

guideline for pregnant women that have evolved over the years. In 1985, the ACOG 

recommended that women not exceed a heart rate of 140 beats/min, and that vigorous 

activity should not last any longer than 15 min. As research began to indicate benefits of 

exercise for both the mother and fetus , the ACOG updated the guidelines in 1994 to 

remove the limit on maternal heart rate, and most recently updated the guidelines in 2002. 

In 2002, the ACOG recommended that pregnant wom~n accumulate at least 30 min of 

phy ical activity on most or all days of the week as long as there were no 

contraindication . As recently as 2008, women who were previously active prior to · 

pregnancy were advi ed to continue their workout routine in the absence of 

contraindications (Evenson & Pompeii, 2010). 

Even with the recent changes in exercise guidelines, national U.S. data from 1999 

to 2006 found that only 57% of women claimed involvement in moderate to vigorous 

physical activity on most days of the week (Evenson & Pompeii, 2010). Evenson and 

Pompeii (201 0) conducted a survey of obstetr1cians and other practitioners, and found 

that a significant portion of them did not discuss exercise options with their patients. It 

was observed that obstetricians engaging in co9-tinuing education every 5 years were 

more likely to encourage and keep track of their patients ' physical activity patterns. 

Continuing education increased the likelihood of doctors being aware of the ACOG 
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guidelines for physical activity during pregnancy, and recommending exercise to their 

patients. 

Maternal Response to Exercise Recommendations and Obstetrical Advice 

Schmidt et al. (2006) found in a survey of exercise patterns among pregnant 

women that non-Hispanic white women had the highest total caloric energy expenditure, 

and that with increasing education and previous live births, women were more likely to 

engage in moderate physical activity on most days of the week. They also found that 

during the third trimester, women were more likely to count household duties and care 

giving activitie as part of their daily exercise routine. Daily mean energy expenditure 

during the third trime ter was 45% lower than during t~e first and second trimesters. 

It appeared that di ssemination of information regarding efficacy of exercise to 

gynecologi sts, ob tetricians, and pregnant women was necessary to promote consistent 

exercise during pregnancy. For pregnant women, access to increased education, quality 

healthcare and advice from a medical practitioner, as well as a support structure 

influenced their adherence to an exercise program (Evenson & Pompeii , 2010; Schmidt et 

al. , 2006). 

Factors That May Predict Postpartum Depression 

According to Grote and Bledsoe (2007), postpartum depression can often be 

detected during pregna~cy due to life stressors. The most significant stressors that may 

indicate future depressive feelings were financ~s and patterns of abuse. Munoz et al. 

(2006) and Price and Proctor (2009) reached simila~ conclusions. Munoz et al. (2006) 

found that lack of income was the most important factor predicting bouts of postpartum 
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depression in their assessment of low-income Hispanic mothers. Price and Proctor 

(2009) reached a similar finding in their study of rural mothers. Cunningham and Zayas 

(2002) observed that patterns of emotional or physical abuse were significant in 

producing symptoms of depression as early as the first trimester of pregnancy. Financial 

in tability impacted healthcare factors such as access to quality medical care during and 

after pregnancy, and the ability to pay for care. Emotional instability also determined the 

extent to which the mother sought medical care during and after pregnancy, especially if 

the father wa unsupportive of the pregnancy (Cunningham & Zayas, 2002; Munoz et al. , 

2006 ; Price & Proctor, 2009). Choate and Ginter (2011) also identified that the presence 

of grief, role di putes between the mother and her part~er regarding parenting decisions, 

role tran ition, lack of meaningful relationships, or a complicated pregnancy could also 

predi spo e a woman to postpartum depression. Additionally, Cunningham and Zayas 

(2002) and Munoz et al. (2006) observed that the mothers in their studies who had a 

lower income al so did not achieve higher levels of education, and often did not 

understand how to properly take care of their infants and seek adequate medical care 

because they had not been taught to do so. 

In the current study, results of how exercise frequency impacts feelings of 

po tpartum depression will be studied in women who were also experiencing other life 

stressors during their p~egnancy. Since financial stress and abuse are two primary 

predictor of postpartum depression, it will be ~bserved whether an association between 

exercise frequency and postpartum depression is affected by these variables. 

20 



Benefits of Exercise for Depression 

Benefits of exercise for those suffering from depression have been observed 

across different studies for both men and women (Armstrong & Oomen-Early, 2009; 

Staurow ky, 2009; Talieferro et al., 2008; Teychenne et al. , 2000). Exercise has been 

effectively administered to individuals diagnosed with clinical depression. The result 

was a normal score on the Beck Depression Inventory, a highly reliable test of depression 

ymptom . The effect of exercise on depression, however, has not been studied 

conclusively enough for it to be prescribed on a regular basis by certain doctors due to 

methodological flaws existing in previous research. In the United Kingdom, though, 

medical practitioners currently prescribe exercise mor~ frequently for individuals 

suffering from depre sion or other physical issues, achieving some success in promoting 

exercise adherence and reducing symptoms related to illness (Lawlor & Hopker, 2001; 

Staurow ky, 2009). 

It has been observed that any sort of moderate physical activity produces positive 

results in individuals with clinical depression by reducing symptoms of depression, with 

the exception of tho e whose goal is to lose weight (Armstrong & Oomen-Early, 2009; 

McKercher et al., 2009; Staurowsky, 2009;_Taliaferro et al., 2008f Wyshak (2001) and 

Armstrong and Oomen-Early (2009) also observed that female collegiate athletes were 

les likely to become d~pressed within 10 years after competing, and felt that exercise 

provided a protective effect for these women . . For nonpregnant women diagnosed with 

clinical depre sion, exercise appears to be an effect~ve part of depression prevention and 

remedy, independent of other factors (Armstrong & Oomen-Early 2009; Lawlor & 
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Hopker, 2001; McKercher et al., 2009; Talieferro et al., 2008; Teychenne et al., 2008; 

Wyshak, 2011). 

For women who are pregnant, indicators of depression are often under diagnosed 

ince these symptoms closely mimic regular symptoms of pregnancy; for example, loss 

of appeti te, weight gain, low energy, nausea, fatigue, and poor sleep (Armstrong & 

Oomen-Early 2009; Choate & Ginter, 2011; Kaplan, 1986). If indicators of depression 

are properly diagnosed apart from pregnancy symptoms, women face the difficult 

decision of how to properly mitigate these symptoms. If women are considering anti

depre sant medication, they must weigh the risks of taking the medication with possible 

risks of birth defects and complications. Other options. include psychotherapy, 

electroconvul sive therapy, light therapy, and psychosocial interventions (Choate & 

Ginter, 2011 ; Cunningham & Zayas, 2002; Munoz et al., 2006). Anti-depressant 

medications and psychotherapy are the most empirically researched depression 

treatments during pregnancy, but information regarding these treatments is 

underrepre ented in mainstream counseling literature. As a result, many pregnant women 

deal with untreated depression that predisposes them to postpartum depression (Choate & 

Ginter, 2011 ). 

Psychosocial interventions have limited research to support the use of these 

interventions but have been observed to be a cost effective and safe way to deal with 
' 

depressive symptoms in pregnant women. Th~se interveritions ·can include, but are not 

limited to exercise, creating a social support system, counseling, positive thinking 

strategie , and nutritional guidance (Cunningham & Zayas, 2002; Grote & Bledsoe, 2007; 
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Kaplan , 1986). Since pregnancy causes a significant life change, women are often 

affected by negative thoughts or feelings about their pregnancy and other life stressors 

that affect their mental health (Choate & Ginter, 2011; Cunningham & Zayas, 2002; 

Grote & Bledsoe, 2007; Kaplan, 1986; Price & Proctor, 2009). Talieferro et al. (2008) 

and Staurowsky (2009) observed that exercise enhances mood and feelings of well being, 

and helps to guard against depression. It may continue to fulfill this function in women 

who are also pregnant. 

Since exercise has been shown to mitigate symptoms of pregnancy and 

depression, it is worthwhile to see if these protective effects may also prevent feelings 

as ociated with postpartum depression. Postpartum depression often begins with 

previou depressive episodes before or during pregnancy; it would seem that beginning 

an exercise regimen as soon as possible would be best for both the mother and the baby 

(Arm trong & Oomen-Early, 2009; Choate & Ginter', 2011; Kaplan, 1986). There are 

indications that nonpregnant women who suffer from depression found that feelings of 

hopelessness a sociated with depression abated within a month of beginning an exercise 

regimen (Staurowsky, 2009; Taliaferro et al., 2008). Because of this, the purpose of the 

current tudy is to observe exercise habits in the third trimester of pregnancy to see 

whether the frequency of exercise closer to the time of birth lessens likelihood of 

experiencing symptom~ of postpartum depression. If feelings and attitudes of 

hopelessness can be prevented in as little as a iponth, it would make sense that exercise 

during the third trimester is helpful in preventing feelings associated with postpartum 

depression (Staurowsky, 2009; Taliaferro et al., 2008). 
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Taliaferro et al. (2008) and Armstrong and Oomen-Early (2009) also observed 

that men and women who exercised 1-3 days per week experienced slightly fewer 

depressive episodes than those who did not exercise at all, but that men and women who 

exerci ed 3-5 days per week experienced the most benefit in terms of relieving depressive 

feelings. The current study will attempt to determine if this still holds true during 

pregnancy, and observe whether women who do not exercise at all during the third 

trime ter are diagnosed with postpartum depression more often than women exercising 

1-4, or 5 or more days per week. 

Thi tudy differs from other studies in that the PRAMS survey is used in order to 

gain information about exercise frequency during the t~ird trimester, and the occurrence 

of postpartum depression. According to the knowledge of the principal researcher, there 

ha not been a tudy to date that has observed the effect of exercise upon postpartum 

depre ion using PRAMS data (CDC, 2011). The PRAMS questionnaire has already 

been hown to be reliable and valid through the CDC, and has been used in previous 

studie (Bovbjerg & Siega-Riz, 2009; CDC, 2011). This study is similar to others in that 

it u es a urvey to gain information about exercise habits, but differs in the fact that 

exerci se in the third trimester only will be used as a primary way of relieving postpartum 

depressive symptoms.· It also will view exercise with and without other factors relating to 

po tpartum depression ~n order to clarify the effect of exercise as a deterrent for feelings 

of depre ion. This is different from previous ?tudies, and is based on participant 

observation to indicate whether exercise is an effective remedy for depression 
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independent of other factors (Armstrong & Oomen-Early, 2009; Lawlor & Hopker, 2001; 

McKercher et al., 2009; Talieferro et al., 2008; Teychenne et al., 2008; Wyshak, 2011). 

25 



CHAPTER III 

METHOD 

Participants 

Phase 5 of the PRAMS survey was chosen because it was the first phase to 

include questions dealing with exercise habits of the participants. Previous versions of 

the PRAMS urvey did not include questions regarding exercise habits. The most recent 

ver ion of the PRAMS survey, Phase 6, has not been made available to outside 

re earcher yet, but does include questions regarding exercise habits (CDC, 2011). 

The PRAMS questionnaire asked if participants were clinically diagnosed with 

postpartum depression after the birth of their child. However, none of the participants 

who answered the questions concerning exercise responded to this particular question 

(CDC, 2011 ). Thus, questions relating to feelings of depression will be used to determine 

the association with exercise frequency. The PRAMS questionnaire also asked whether 

women exercised less than 1 day/week, 3-5 days/week, or greater than 5 days/week. 

Participant had to exercise for at least 30 min per exercise session in order to report this 

information on the PRAMS survey (CDC, 2011). 

Participants were divided into two groups based on whether they exercised or not, 

an EX and non-EX group. The non-EX group was then relabeled "Group 1 ;" the EX 

group was further divided into two separate groups (Group 2 and Group 3) based on their 
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frequency of exercise according to the PRAMS questionnaire. Group 2 consisted of 

women who exercised 1-4 days per week, and Group 3 consisted of women who 

exerci ed 5 or more days per week. The CDC obtained prior permission from women in 

order to di perse questionnaire results to other researchers. Women were selected 

randomly from state birth certificates, and at-risk populations were identified and 

oversampled to ensure sufficient data from those populations were collected. Permission 

wa obtained from the Texas Woman's University Institutional Review Board prior to 

collecting and analyzing any data (Appendix A). Permission has been obtained from the 

CDC to analyze and report findings based on the data from participants in Colorado, 

Ohio, Massachusett , and Washington (Appendix B). 

Instruments and/or Apparatus Procedures 

Participants responded to a PRAMS questionnaire that was used by the Centers 

for Disea e Control and state health departments to assess various risk factors before, 

during, and immediately after pregnancy. PRAMS was created to observe how maternal 

behaviors impacted infant mortality rates and birth weight in order to improve the quality 

of maternal care, behavior, and health. Since 1987, PRAMS has been collecting 

information and allowing researchers from _other institutions to have access to observe 

trends related to pregnancy, health, and child development (CDC, 2011). 

Sampling for th_e questionnaires was. taken from all women who gave live birth 

within one year previous to receiving a survey. in order for the sample to be an accurate 

representation of the state's female population who were of child-bearing age. This 
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allows for the behaviors of pregnant women within the state to be monitored, as well as 

compared to other states. 

Women who have experienced a live birth are chosen from recent birth 

certificate , with each state sampling between 1300-1400 women each year. Small or 

high-ri k groups are over-sampled to provide adequate data about their experience (CDC, 

2011). 

If women are selected for the PRAMS survey, they are contacted by mail initially; 

if they do not return the survey after repeated attempts, they are contacted by phone in 

order to take the PRAMS survey. The PRAMS surveys are available in English and 

Spani h, and the resulting data are standardized to allow comparisons between states. A 

et of core que tions is included in part one of the survey for all states; part two of the 

survey con ists of tandardized questions that vary from state to state, but may also be 

hared by several tates. For the purpose of the current study, data from Massachusetts, 

Ohio, Colorado, and Washington will be observed since they were the only states who 

chose to use the questions related to exercise (CDC, 2011). 

For the current study, questions relating to self-reported feelings of postpartum 

depression will be included, as well as questions dealing with exercise frequency (CDC, 

2011 ). Responses to questions concerning the mother's source of income and number of 

financial dependents, a_nd occurrence of abuse during pregnancy will be noted to observe 

a possible affect upon the relationship betwee~ exercise and reported feelings of 

postpartum depression (Munoz et al., 2006; Price & Proctor, 2009). 
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Design and Analysis 

Participants in the study are from Colorado, Ohio, Massachusetts, and 

W a hington, since these were the only four states who answered the standard questions 

regarding exercise habits and postpartum depression. Once permission was gained from 

the CDC to use PRAMS data, information regarding the participants was saved on a CD 

by the CDC, and mailed to the researcher along with instructions of how the variables are 

labeled, and how to input them into different programs for analysis. Once the data was 

obtained, it wa aved to the hard drive of a laptop computer. 

The participants were first divided into two categories based on whether they 

exercised or not - EX and non-EX. Within these two groups, it was observed whether 

participant experienced feelings of postpartum depression or not. If participants 

indicated "always" or "often" on questions assessing feelings of postpartum depression, 

women were included as experiencing feelings of postpartum depression. If women 

answered "rarely" or "never," they were included as not experiencing feelings of 

po tpartum depression. Participants who indicated "sometimes" on these particular 

question were not included in the Chi Square analysis. Frequency of exercise as 

indicated in the standardized portion of the_ questionnaire was then taken into account, 

and all participants were additionally divided 'into three groups based on exercise. 

Women in the J?-On-EX group were relabeled as Group 1 and did not perform any 

exercise during the third trimester of pregnancy. Women in the EX group were divided 

into two separate groups and labeled Group 2 and Group 3. Women in Group 2 exercised 

1-4 days/week forat least 30 min/day during the third trimester according to the PRAMS 
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definition for duration of exercise. Women in Group 3 exercised 5 or more days/week 

for at least 30 min/day during the third trimester according to the PRAMS definition for 

duration of exercise. Women who did not exercise for at least 30 min per exercise 

se ion were not able to include their data in the PRAMS questionnaire (CDC, 2011 ). 

Logistic regression using SPSS software was used to calculate odds ratios to 

estimate the ri k of having feelings of postpartum depression based on the participant's 

level of exercise. Initially, the odds for having feelings of postpartum depression were 

calculated ba ed on the number of participants in the EX and non-EX group who did or 

did not experience feelings of postpartum depression. Further analysis was then 

conducted to determine odds of feelings of postpartum depression based on the frequency 

of exercise in Groups 1 (no exercise), 2 (1-4 days of exercise), and 3 (5 or more days of 

exerci e) ; Group 1 was used as the comparison (or reference) group. The source of · 

income during pregnancy, number of dependents, and occurrence of abuse during 

pregnancy were used as covariates in a further analysis using the three exercise groups to 

see if the pre ence of these factors influenced the number of participants who 

experienced depressive feelings, even if the mother exercised during the third trimester. 

These covariates were chosen in accordance with previous research showing them to be 

primary indicators of postpartum depressive feelings (Cunningham & Zayas, 2002; 

Munoz et al. , 2006; P~ice & Proctor, 2009), 
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CHAPTERIV 

PRESENTATION OF FINDINGS 

The purpose of this study was twofold; first, to see whether pregnant women who 

exercised during the third trimester experienced a protective effect against postpartum 

depressive feelings, as compared to those who did not exercise during the third trimester. 

The second purpose was to see whether pregnant women who exercised more than 5 days 

per week during the third trimester experienced the least risk of feelings of postpartum 

depression as compared to women who chose not to exercise at all. The 20, 104 

participants selected by the CDC were from various demographic backgrounds (see Table 

1 ). The demographic data chosen for covariate analysis is shown in Table 2. 

Table 1 

Demographic Data for Groups 1, 2, and 3 (Mean + SD) 
Average Age Average Height 

(in.) 

Group 1 28 ± 6.2 64.2 ± 2.9 
(N= 8244) 

Group 2 28 ± 6.1 64.3 ± 2.9 
(N=9468) 

Group 3 28 ± 6.3 64.4 ± 2.9 
(N=2392) 

Average Weight Before 
Pregnancy (lbs) 

150.6 ± 39.1 

145.8 ± 34.9 

141.1 ± 33 .5 

Average BMI 

25 .7 ± 6.3 

24.7 ± 5.6 

23 .8 ± 5.5 

Note. Group 1 = participants who did not exercise at al l during the third trimester. Group 2- participants_ who exercised between 1-4 days/week. 
Group 3= participants who exercised 5 or more days/week. , 
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Abuse During 
Pregnancy 

Number of Dependents in 
Household 

Total Income (12 months 
previous) 

< 
$10,00 $10,000-

Yes No 1-6 7-12 0 $50,000 

Group 1 
(N=8244) 2.3% 97.7% 98.5% 1.4% 12.3% 46.2% 

Group 2 
(N=9468) 2.0% 98.0% 98.7% 1.2% 8.3 % 43.2% 

Group 3 
(N=2392) 2.7 % 97.3% 98.3% 1.7% 9.9% 46.2% 

Note . Group I= partic ipa nt s who d id not exerc ise at all during the third trimeste r. Group 2= partic ipants who exerc ised between 1-4 days/week. 

Group 3= part ic ipa nts who exerc ised 5 or more days/week. 

>$50,0 
00 

35.5 % 

39.6% 

43.9% 

From the PRAMS questionnaires that were returned, 20,104 questionnaires were 

accepted a part of the current study based on the participants' answers for the exercise 

and po tpartum depression questions. Out of the 20,104 participants, 11,860 chose_ to 

exercise during their third trimester, and 8244 chose not to exercise during the third 

trime ter of pregnancy. Of those participants who chose not to exercise during the third 

trimester, 6.6% (546 participants) reported feelings of postpartum depression after the 

birth of their child. Of those participants who chose to exercise during the third trimester, 

4.7% (566 participants) reported feelings of postpartum depression after birth. When the 

relative risk was estimated to determine the association of the occurrence of depressive 

feelings based on whether the participants exercised or not, the calculated odds ratio was 

0.721 (95% confidence interval: 0.639-0.813). This wo~ld indicate a significantly lower 

prevalence of feelings of postpartum depression for those participants that exercised (see 

Table 3). 
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Among the 11,860 participants who chose to exercise during their third trimester, 

9468 participants (80%) reported exercising at least 1-4 days per week, and were 

assigned to Group 2. Within Group 2, 4.5% of participants reported feelings of 

po tpartum depression. When the relative risk was estimated to determine the association 

of the occurrence of depressive feelings based on whether the participants exercised 1-4 

days/week or not, the calculated odds ratio was 0.675 (95% confidence interval: 0.592-

0.768). This indicates a lower risk of feelings of postpartum depression reported by 

Group 2 in comparison to Group 1 (see Table 3). 

Among the 11,860 participants who chose to exercise during their third trimester, 

2392 (20%) reported exercising at least 5 or more da~s per week, and were assigned to 

Group 3. In Group 3, 6% of participants reported feelings of postpartum depression. 

When the relative risk was estimated to determine the association of the occurrence· of 

depre ive feelings for Group 3, the calculated odds ratio was 0.903 (95% confidence 

interval: 0.747-1.091). This did not indicate a significantly lower risk in feelings of 

postpartum depression of Group 3 as compared to Group 1 (see Table 3). 

Table 3 

Odds Ratios and Confidence lntervalsfor Exen;ise Groups 

EX and non-EX Comparison 

Group 1/Group 2 Comparison 

Group 1/Group 3 Comparison 

Value 

0.721 

0.675 

0.903 

95 % Confidence Interval 

Lower 

0.639 

0.592 

0.747 

Upper 

0.813 

0.768 

1.091 

ote. Group I= participants who did not exercise at all during the third trimester. Group 2 participants who exercised between 1-4 days/week. 

Group 3= participants who exercised 5 or more days/week. 
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A final analysis of the risk estimate was done using covariates to determine 

whether there was a difference in risk of feelings of postpartum depression in the 

presence of three primary social indicators of postpartum depression - source of income, 

number of financial dependents, and abuse sustained during pregnancy. The adjusted 

odds ratios reflecting the three primary social indicators of postpartum depression are 

pre ented in Table 4. Group 3 did not have significantly fewer feelings of depression as 

compared to Group 1, but Group 2 did have significantly fewer feelings of depression as 

compared to Group l. 

Table 4 

Adj usted Odds Ratios and Confidence Intervals for Exercise Groups 

95 % Confidence Interval 

Group 1/Group 2 Comparison 

Group 1/Group 3 Comparison 

Value 

0.691 

0.919 

Lower 

0.603 

0.755 

Upper 

0.791 

1.119 

ote. Group I= partic ipa nts who d id not exercise at all during the third trimester. Group 2= partic ipants who exerc ised be tween 1-4 days/week. 
Group 3=Part ic ipa nts who exerc ised 5 or more days/week . Odd ratio adjusted fo r source of inco me, number o f fin anc ia l depende nts, and abuse susta ined 

dur ing pregna ncy 

The women who chose to exercise during their third trimester did experience 

ignificantly fewer feelings of postpartum depression than those who did not. With and 

without the presence of social indicators of postpartum depression, women from Group 2 

experienced significantly fewer feelings of postpartum depression than women from 

Group 1. Women fro.fll Group 3, however,. did not experience significantly fewer feelings 

of postpartum depression. 
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CHAPTER V 

DISCUSSION, CONCLUSION, AND RECOMMENDATIONS 

FOR FURTHER STUDY 

The primary purpose of this study was to see whether pregnant women who 

exercised during the third trimester experienced a protective effect against postpartum 

de pre si ve feelings as compared to those who did not exercise during the third trimester. 

The second purpose was to see whether pregnant women who exercised 5 days/week or 

more during the third trimester experienced protectiv~ effects against feelings of 

po tpartum depression most often when compared to women who chose not to exercise at 

all (Group 1 ). It was observed that women who chose to exercise during the third · 

trimester of pregnancy did not report feelings of postpartum depression as often as 

women who did not exercise; the odds ratio for this finding was significant. Upon further 

analysis, it was found that women who exercised more than 5 days per week (Group 3) 

did not significantly reduce feelings of postpartum depression when compared with 

women who did not exercise at all (Group 1). It was also observed that the presence of 

covariates did not significantly alter the presence of postpartum depressive symptoms 

after birth in those women who exercised 1-4 days/week (Group 2) during their third 

trimester. 
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In the current study, 59% of participants chose to exercise during the third 

trimester, all claimed moderate or vigorous activity. Evenson and Pompeii (2010) noted a 

similar percentage in their study; 57% of women who were pregnant engaged in 

moderate or vigorous exercise. They had a sample size of 384 participants who 

completed surveys regarding exercise history and habits. The current study included a 

larger ample size with a similar result, further showing the consistency of Evenson and 

Pompeii ' s (2010) prior research. 

One explanation for this similarity is that Evenson and Pompeii (2010) conducted 

their re earch between 2009 and 2010. The information for the current study was taken 

from 2004-2008, which did not provide a significant time gap for greater change to occur 

in the percentage of pregnant women who chose to engage in physical activity. A second 

explanation may be that women who are pregnant have also been observed to maintain an 

exerci e program more often when their primary healthcare provider encouraged them to 

do so and addressed concerns related to exercise. The 59% of women who chose to be 

regularly active in the current study could have done so with the encouragement of their 

phy ician, and experienced more positive feelings postpartum as a result (Evenson & 

Pompeii, 2010; Schmidt et al., 2006). 

Wyshak (2001) maintained in her study that individuals who kept a consistent 

exercise routine and returned questionnaires in a timely manner had a higher level of 

motivation to continue an exercise routine they already started. This could explain the 

higher percentage of participants who chose to exercise in her study. The same reason 

may hold true regarding the higher percentage of participants who chose to exercise in 
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this study. Those who returned their questionnaires to PRAMS within the allotted time 

frame may have been more motivated to exercise on their own and report it accurately. 

The first part of the hypothesis was affirmed, and it was observed that women 

who exerci ed during the third trimester had a significantly lower risk for feelings of 

depression experienced postpartum when compared with women who did not exercise 

during the third trimester. This is in agreement with other findings showing exercise 

does alleviate symptoms of depression in men and nonpregnant women, and actually 

provides a protective effect (Armstrong & Oomen-Early, 2009; Lawlor & Hopker, 2001; 

McKercher et al. , 2009; Staurowsky, 2009; Taliaferro et al., 2008; Teychenne et al., 

2000; Wyshak, 2001). Participants from Group 2 experienced the least amount of 

postpartum depressive feelings, and it appears from the current data that exercising 

between 1-4 days per week provides a protective benefit for the mother. The exact range 

for frequency of exercise was unable to be observed because the scope of the PRAMS 

questionnaire was insufficient to identify exactly how many days per week each 

participant exercised within the time frame of 1-4 days/week. 

It has been widely accepted in existing literature that exercise not only promotes 

physical health, but also increases self-esteem and promotes social activity (Armstrong & 

Oomen-Early, 2009;· Lawlor & Hopker, 2001; McKercher et al., 2009; Staurowsky, 2009; 

Taliaferro et al. , 2008; Teychenne et al., 2000; Wyshak, 2001). A possible explanation 

for experiencing fewer symptoms of postpart_um depression due to exercise could be that 

people who exercise often do so in groups. In addition to increased self-esteem as a 

re ult of being physically fit, there is a social connection that is made (Armstrong & 
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Oomen-Early, 2009; Taliaferro et al., 2009). Armstrong and Oomen-Early (2009) further 

observed that being physically active led to better sleep patterns and an overall sense of 

"wellness" for the individual. When better sleep patterns, increased self-esteem, and 

feeling of social connectedness were all present, individuals experienced depressive 

symptoms less often than those who did not have all three factors present (Armstrong & 

Oomen-Early, 2009). It is also possible that women who exercised felt a greater sense of 

control over their bodies by choosing to exercise in the midst of a situation they were 

largely unable to control; mainly, the outcome of pregnancy (Stevenson, 1997). 

Group 2 reported fewer occurrences of postpartum depression as compared to 

women who did not exercise. This showed consisten_cy with previous research among 

nonpregnant women that exercising 3-5 days per week provided the greatest benefit in 

relieving depression symptoms (Armstrong & Oomen-Early, 2009; Taliaferro et aL, 

2008). The second part of the hypothesis, that women who exercised 5 days/week (Group 

3) or more would have a significantly lower risk for feelings of postpartum depression 

than the nonexercising group, was refuted. Both unadjusted and adjusted odds ratios 

affirmed that women from Group 3 did not experience significantly fewer occurrences of 

postpartum depressive feelings than the nonexercising group. 

One possible explanation for Group 2 reporting fewer feelings associated with 

postpartum depression than Groups 1 has to do with duration of exercise and cortisol 

response during pregnancy. It has been note? that ACTH increases during pregnancy, 

leading to an increase in plasma cortisol, and that _pregnant and nonpregnant .wornen 

experience a similar cortisol response during exercise (Gorski, 1985). Kaplan (1986) also 
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observed a link between heightened levels of cortisol during pregnancy and feelings of 

extra stress associated with frequent emotional responses. In a study conducted by 

VanBruggen, Hackney, McMurray, and Ondrak (2011), it was found that moderate 

exercise for at least 30 min produced a significant decrease in plasma cortisol levels that 

did not return to normal levels until approximately 30 min postrecovery. This study only 

involved male subjects who engaged in moderate intensity exercise on a regular basis; 

however, the results are similar in pregnant and nonpregnant female subjects (Gorski, 

1985). 

It i also possible that a decrease in plasma cortisol levels during and immediately 

following moderate exercise could decrease the level of perceived stress, which is a 

predictor of postpartum depressive experiences for pregnant women. Gorski (1985) 

observed that 10 min of moderate exercise was insufficient to lower plasma cortisol 

level in pregnant women. This could suggest that ·somewhere between 10 and 30 min of 

exercise at a moderate intensity is a threshold for plasma cortisol reduction in pregnant 

women. Since all participants had to be physically active at least 30 min per session in 

order to count it as exercise on the PRAMS questionnaire, it would appear that lowering 

level of plasma cortisol in the body could lead to feelings of less stress. 

In the VanBruggen et al. (2011) study, plasma cortisol levels were also observed 

during intense exerci~e. They found that during intense exercise for at least 30 min, 

cortisol levels experienced a significant incre.ase during -exercise, and did not return to 

baseline levels until 30 min postrecovery. In the current study, it is possible ·that· those 

· who experienced the least amount of risk for postpartum depressive symptoms (Group 2) 
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exercised at a moderate intensity most often, and those who did not (Group 3), exercised 

at a higher intensity most often. This could explain why Group 3 was not significantly 

different than Group 1. Since Gorski (1985) observed similar results in plasma cortisol 

levels among pregnant and nonpregnant females, it is possible that moderate intensity 

exercise for at least 30 min has greater influence in reducing plasma cortisol levels in 

pregnant females than high intensity exercise for 30 min. This was outside the scope of 

thi tudy, but a possible relationship between duration and intensity of exercise during 

pregnancy de erves further observation since plasma cortisol levels are tied to feelings of 

stre s (Kaplan, 1986). 

A econd explanation for the difference between Groups 2 and 3 as compared to 

Group l can be found in the work of Taliaferro et al. (2009). They found that aerobic 

activity provides slightly better protection against feelings of depression than toning 

activitie . They observed that women who engaged in primarily toning activities 

(primarily weight training as defined by Taliaferro et al.), experienced symptoms of 

depression more often than those who engaged in aerobic activity only, or aerobic 

activity for most of their exercise routine. Taliaferro et al. (2009) observed that in 

addition to the type of exercise (toning), the psychological goal of losing weight 

contributed to increased feelings of depression. When they adjusted for aerobic activity, 

nonpregnant women ~ho exercised 6-7 days per week using mostly toning activities had 

a similar risk of depressive feelings as comp~red those who exercised 3-5 days per week 

using mainly aerobic activities. 
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Taliaferro et al. (2009) observed that the women who exercised more than 5 

days/week often had goals to control weight gain and promote weight loss. It is possible 

that women in Group 3 frequently engaged in toning exercises, and may have been 

exerci ing more often in order to lose weight, causing them to not have significantly less 

ri k than Group 1. Women in Group 2 may not have shared the goal of losing weight, 

and could have been participating in more aerobic activities, which allowed them to have 

ignificantly less risk than Group 1. However, since PRAMS did not specify type of 

activity or goal setting in their questionnaire, it is not possible to know for sure. 

(Armstrong & Oomen-Early, 2009; Lawlor & Hopker, 2001; McKercher et al., 2009; 

Staurowsky, 2009; Taliaferro et al. , 2008; Teychenne et al. , 2000; Wyshak, 2001). 

Logistic regression with covariates was used to identify whether the primary three 

indicators of postpartum depression - source of income, number of financial dependents, 

and abu e during pregnancy - affected the presence of related depressive symptoms even 

when participants exercised. It was found that exercise led to a reduced risk of symptoms 

of postpartum depression even when adjusted for the influence of these factors. This is in 

agreement with previous literature citing that exercise positively affects depression 

symptoms in nonpregnant participants in the presence of other life stressors (Armstrong 

& Oomen-Early, 2009; Lawlor & Hopker, 2001; McKercher et al. , 2009; Talieferro et al., 

2008; Teychenne et a~., 2008; Wyshak, 20.11). The current observations are similar to 

previous studies using exercise to alleviate s~mptoms of depression and provide some 

confidence that prescribed exercise within a frequ_ency _of 1-4 days/week can· be of help to 

pregnant women . who are predisposed to experiencing feelings of depression. The social 
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a pects of exercise - being connected with others working towards the same goal and 

increasing self-esteem - becomes a foundation to counteract feelings of depression 

(Lawlor & Hopker, 2001; Staurowsky, 2009; Talieferro et al., 2008). 

Limitations 

One limitation of this study is that all data were self-reported. As Wyshak (2001) 

and Evenson and Pompeii (2010) have both observed, participants who complete and 

return questionnaires in a timely manner may have a higher level of motivation, leading 

to more positive results for this study. This may also mean that those who returned 

que tionnaires are not fully representative of the population at large, but of those who are 

intrinsically motivated to keep an exercise schedule. Since PRAMS collected this data 

up to 1 year after a live birth, participants may have not remembered accurately about 

their exerci e habits during pregnancy, or feelings of depression afterwards. 

A second limitation was that PRAMS did not include a question about exercise 

after pregnancy, which could be a confounding variable. Since it has been shown to take 

a little as a month to relieve symptoms of depression, women who began or resumed an 

exerci e program after birth may have relieved their symptoms in that way (Staurowsky, 

2009; Taliaferro et al. , 2008). A third limitation is that the PRAMS survey does not take 

into account previou·s exercise history. There are some researchers who think that 

depressive symptoms _may be affected by a cumulative history of exercise (Armstrong & 

Oomen-Early, 2009; Staurowsky, 2009; Tali~ferro et al.., 2008; Teychenne et al., 2000). 

Although this was not a primary objective in their_ research, it was among the secondary 
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observations; if their observations were accurate, it would be necessary to know 

participants ' history of exercise prior to pregnancy. 

Recommendations for Future Studies 

It may be concluded from the current study that exercise during the third trimester 

provides a protective effect for the mother against feelings of postpartum depression. 

Since the PRAMS questionnaire did not have participants specify if they exercised during 

the previous two trimesters, it is difficult to know whether exercise in the third trimester 

alone provides this protective effect, or if it is in addition to a previous history of 

exerci e. It would be worthy of further research to ascertain if history of exercise 

provided a cumulative effect. It is not, however, a stretch to think that exercise in the 

third trimester alone may provide these protective effects. Studies observing the effect of 

exerci e on nonpregnant participants found that symptoms of depression can be alleviated 

in as little as a month (Staurowsky, 2009~ Taliaferro et al. , 2008). The pattern of 

decreasing occurrences of depressive symptoms in the current study with pregnant 

participants closely mimics the results found in studies with nonpregnant participants, so 

the third trimester may be worthy of further observation (Staurowsky, 2009; Taliaferro et 

al. , 2008) . At the very least, the present study indicates that exercise close to the time of 

birth i associated with less risk for feelings bf postpartum depression. 

The questionri~ire used did not differentiate between type of exercise as long as 

participants exercised for at least 30 min per ?ay. Future research might be able to 

ob erve a dose-response relationship between frequency and type of exercise in which 

pregnant women participate to see its effects on postpartum depression symptoms. Based 
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upon previous research and the current ACOG guidelines for exercise during pregnancy, 

a study using currently healthy pregnant women is feasible (Evenson & Pompeii, 2010). 

Even though Group 2 experienced fewer depressive feelings than Group 1, the exact 

frequency of exercise and type of activity within the 1-4 day range remains unknown. 

Investigating plasma cortisol responses among pregnant exercisers in relation to 

the proper duration of exercise would provide some clarity on how exercise affects mood 

and stress. It would also be interesting to note any effect frequency and proximity of 

exerci e bouts have on plasma cortisol levels. That is, whether working out more 

frequently with less time between exercise sessions within the 1-4 day/week range has 

any bearing on stress levels. Investigating whether increasing energy expenditure in 

daily activities in addition to moderate exercise 1-4 days/week may also provide insight 

on the plasma cortisol response in pregnant women. 

Previous exercise history was not established by the PRAMS questionnaire, and 

future studies may be able to ascertain its influence on postpartum depression symptoms 

in conjunction with exercise during pregnancy. There have been anecdotal reports that 

previous exercise history along with continued exercise during pregnancy have led to 

fewer contraindications during pregnancy, as well as easier labor and delivery (Artal & 

Sherman, 1999; Bell, 2002; Hatch et al., 1992; Morris & Johnson, 2005). This 

information combined with literature indicating the positive benefits for exercise on 

feelings of depression, including the current ~tudy' s findings regarding postpartum 

depressive feelings, could indicate a greater prote~tive effect with a more extensive 
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history of exercise (Armstrong & Oomen-Early, 2009; Staurowsky, 2009; Talieferro et 

al., 2008; Teychenne et al., 2000). 

Conclusion 

The results from this study are sufficient to build future studies to further explore 

the effect of exercise on postpartum depression. It has been established that exercising 

during the third trimester between 1-4 days/week does promote a protective effect for the 

mother to avoid postpartum depressive feelings. It is important in future research to 

identify a dose-response relationship between the type and frequency of exercise, and 

their effect(s) on plasma cortisol levels. It would also be important to note an influence 

from previous exercise history, if any. Understanding more fully how much and what 

type of exercise alleviates postpartum depressive symptoms would be groundbreaking 

re earch since this area has few studies that mention exercise during pregnancy as · 

prevention ·for depressive symptoms after pregnancy. To the principal researcher's 

knowledge, this is the first study to observe the protective effects of exercise during the 

third trimester for preventing feelings of postpartum depression, based on the 

understanding that exercise prevents feelings of depression in nonpregnant individuals. 
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