
 
 

 

 

 

LEISURE-TIME PHYSICAL ACTIVITY PERCEPTIONS, INFLUENCES, AND BEHAVIOR 

DURING PREGNANCY 

By 

Christopher P. Connolly 

 

 

 

 

 

A DISSERTATION 

Submitted to 

Michigan State University 

in partial fulfillment of the requirement 

for the degree of 

 

Kinesiology – Doctor of Philosophy 

 

2014 

 

 

 

 



 
 

ABSTRACT 

LEISURE-TIME PHYSICAL ACTIVITY PERCEPTIONS, INFLUENCES, AND BEHAVIOR 

DURING PREGNANCY 

By 

Christopher P. Connolly 

Psychosocial factors, which may facilitate or impede pregnancy leisure-time physical 

activity (LTPA) have been identified by pregnant women.  Although the influence of each factor 

is unclear, some may be vital in enabling pregnant women to participate in sufficient levels of 

LTPA.  The Risk Perception Attitude Framework (RPA) suggests risk perceptions and efficacy 

beliefs interact to predict self-protective behavior.  Therefore, the first purpose of this 

dissertation was to examine the joint influence of pregnancy risk perceptions and LTPA efficacy 

beliefs on LTPA behavior among pregnant women.  An additional factor which may impact 

LTPA behavior, but which has not been examined thoroughly, is religion. Thus, the second 

purpose of this dissertation was to examine the influence of religion (specifically the Latter-day 

Saint (LDS) faith) on pregnancy LTPA and potential psychosocial factors which influence 

pregnancy LTPA. 

A convenience sample of pregnant women (n=302) was recruited via prenatal clinics and 

word-of-mouth from mid-Michigan as well as Salt Lake City, Utah.  Data were collected from a 

15-minute survey (via iPad or paper copy) completed by all study participants.  RPA defined 

attitudinal groups were created via a median split of both pregnancy risk perceptions (high/low) 

and LTPA efficacy beliefs (high/low) for both moderate and vigorous LTPA.  Moderate LTPA 

was dichotomized as meeting current LTPA guidelines [moderate LTPA ≥150 min/week] or not, 

while vigorous LTPA was dichotomized as performing any [vigorous LTPA >0 min/week], or 



 
 

not.  Chi-square and logistic regression analyses were utilized to examine group differences for 

both moderate and vigorous LTPA. Hierarchical logistic regression was utilized to examine 

further the joint influence of pregnancy risk perceptions and LTPA efficacy beliefs on pregnancy 

LTPA.  Four religious groups were defined as LDS, and non-LDS high, moderate, and low 

religiosity (as determined via tertiles).  Group differences for LTPA as well as pregnancy risk, 

LTPA efficacy, physical activity social support, and discussions with prenatal healthcare 

providers were determined via chi-square analyses and logistic regression. 

Responsive and proactive pregnant women (those with high efficacy beliefs) were most 

likely to meet moderate LTPA guidelines and participate in any vigorous LTPA compared to the 

other attitudinal groups.  Hierarchical logistic regression did not reveal an interactive effect of 

pregnancy risk perceptions and LTPA efficacy beliefs for meeting moderate LTPA guidelines or 

any vigorous LTPA participation.  LDS women were less likely to meet moderate LTPA 

guidelines, but more likely to participate in vigorous LTPA compared to non-LDS women.  LDS 

women reported higher levels of moderate and vigorous LTPA efficacy.   

The results suggest that high LTPA efficacy beliefs are important in facilitating greater 

levels of pregnancy LTPA.  Our findings partially extend the scope of the RPA, specifically to 

classifying pregnant women with respect to LTPA behavior.  Although this investigation did not 

find a significant interactive effect between pregnancy risk perceptions and LTPA efficacy 

beliefs, their joint consideration should not be discounted in future investigations.  Interventions 

aiming to increase pregnancy LTPA should focus on methods to heighten pregnant women’s 

LTPA efficacy beliefs such that avoidant pregnant women become responsive and indifferent 

pregnant women become proactive. 
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CHAPTER 1 

INTRODUCTION 

Physical activity during pregnancy provides a host of health benefits to both mother and 

fetus.  For the mother, these include a reduced risk of gestational diabetes,
1-3

 preeclampsia,
4,5

 

unhealthy gestational weight gain,
6
 and prolonged labor.

7,8
   Fetal health benefits include 

prevention of excessive fetal weight gain,
9
 as well as a reduced risk of adverse birth outcomes, 

including preterm delivery
10,11

 and operative delivery.
12

  Therefore, the importance of physical 

activity on maternal-fetal health cannot be overstated.   

Despite the many beneficial effects of physical activity during pregnancy, volume and 

intensity typically decrease as gestation progresses.
13-15

  Moreover, it is evident that many 

pregnant women do not participate in sufficient amounts of leisure-time physical activity (LTPA) 

throughout pregnancy, with only 14-29% meeting the minimum recommendation of at least 150 

minutes of moderate-intensity activity per week.
16,17

  Furthermore, population-based 

investigations have indicated that as many as 35-44% of pregnant women have not participated 

in any moderate LTPA within the previous month.
17,18

  

Various barriers to LTPA during a healthy pregnancy have been identified, including lack 

of time,
19-23

 fatigue,
19-21,23,24

 physical discomfort,
19-23,25

 and childcare responsibilities.
19,22,26

  

Additionally, pregnant women have reported a number of psychosocial factors limit LTPA.  

These include unfavorable perceptions towards physical activity,
25-28

 lack of adequate healthcare 

provider (HCP) advice,
23,27

 and insufficient levels of social support.
27

  Although preliminary 

research suggests each of these psychosocial factors influences LTPA among pregnant women, 
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more thorough analyses of each variable, including the extent to which they affect various 

subgroups of pregnant women, are needed.  

This dissertation focused on psychosocial factors that may influence pregnancy LTPA, 

including pregnancy risk perceptions, physical activity beliefs, physical activity discussions with 

prenatal HCPs, and physical activity social support (Figure 1.1).  The joint influence of 

pregnancy risk perceptions and LTPA efficacy beliefs on pregnancy LTPA were explored.  The 

influence of physical activity social support and physical activity discussions with prenatal HCPs 

on pregnancy LTPA were not directly investigated.  However, a previously unconsidered 

potential influence to pregnancy LTPA (religion) will be a central focus of this dissertation.  

More specifically, differences among various religious groups with respect to LTPA and each of 

these potential psychosocial influences will be examined. 

 

Figure 1.1. Psychosocial factors that potentially influence LTPA during pregnancy. 
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POTENTIAL PSYCHOSOCIAL INFLUENCES ON PREGNANCY LTPA 

Pregnancy Risk Perceptions and LTPA Efficacy Beliefs  

A part of this dissertation will utilize the Risk Perception Attitude Framework (RPA), 

which originates from the Extended Parallel Process Model (EPPM), and stipulates that 

perceptions for a specific risk and efficacy beliefs for a health behavior to protect against that 

risk, jointly determine the participation in that behavior.
29

  While the EPPM focuses on how 

individuals process a given message about a threat, the RPA pertains to how individuals’ risk 

perceptions lead to action.  Within the RPA, four attitudinal groups are formed (responsive, 

proactive, avoidant, indifferent), based on risk perceptions (high/low) and efficacy beliefs 

(high/low).  Theoretically, individuals with higher perceptions of the risk and higher efficacy 

beliefs for the behavior (responsive group) will be most likely to engage in that behavior.
29

  

Although this framework has not yet been applied within a physical activity context, it is an ideal 

tool to use when studying pregnant women, given the protective feelings that an expectant 

mother may feel for her unborn child. Utilizing the RPA may reveal the combinations of 

pregnancy risk perceptions and physical activity efficacy beliefs that drive pregnancy LTPA.   

Results from qualitative investigations indicate it is common for women to have some 

level of concern or worry about the health and safety of their babies during pregnancy.
25,30

  

Women with “high-risk” pregnancies or previous complications may perceive either their 

personal health or that of their babies’ to be more at risk
31,32

 and expect more medical 

interventions
33

 than do women with uncomplicated pregnancies.  Among nulliparous women, 

pregnancy risk perceptions may be higher among those with higher pregnancy-related anxiety as 

well as those at lower gestational ages.
34

  Such feelings of risk can theoretically comprise 
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perceptions of how likely an adverse outcome is (perceived susceptibility) and how severe it 

would be (perceived severity) if it occurred.  The perception that LTPA is protective against 

adverse prenatal health outcomes (response efficacy) may be a powerful motivator for pregnant 

women to be physically active, particularly if women believe the risk of such outcomes to be 

great.  However, only a few investigations have attempted to assess these perceptions, and have 

indicated that the majority of pregnant women believe moderate LTPA to be somewhat safe
16,20

 

and beneficial.
35

  In contrast, fewer pregnant women believe in the safety
16,20

 and health benefit
35

 

of vigorous LTPA despite evidence that it is not detrimental and may be protective to mother and 

baby.  Assessing the extent to which pregnant women perceive physical activity to be beneficial 

and or safe is complex, as are the mechanisms by which these perceptions develop.  There is a 

need to more precisely examine risk perceptions during pregnancy and also response efficacy of 

LTPA behavior in order to better understand their impact on LTPA among pregnant women.  

The relationship between LTPA self-efficacy and LTPA behavior during pregnancy has been 

studied more thoroughly, particularly over the past decade.  Results suggest that LTPA self-

efficacy may predict women’s LTPA during pregnancy as they transition from prepregnancy into 

the first trimester.
25,36

  Moreover, researchers have shown that LTPA self-efficacy predicts LTPA 

during the second trimester, while the self-efficacy to overcome physical activity barriers 

predicts LTPA in the third trimester.
21

   

Optimal combinations of pregnancy risk perceptions and LTPA efficacy beliefs in 

influencing pregnancy LTPA are not well-studied.  However, Gaston and Prapavessis
37

 recently 

examined the influence of these individual perceptions on exercise behavior among 105 second 

and third-trimester pregnant women.  Results showed that perceived susceptibility, response 

efficacy, and self-efficacy all are indirectly related to exercise behavior, with these relationships 
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mediated by goal intention and implementation intention.  However, within this investigation, 

the perception that physical activity is protective was considered generally for pregnancy health, 

rather than the specific health and safety of the baby.  Additionally, combinations of physical 

activity efficacy beliefs and pregnancy risk perceptions were not assessed.  Determining the joint 

influence of LTPA efficacy beliefs (response efficacy and self-efficacy) and risk perceptions 

specific to the safety of the baby (perceived severity and susceptibility) on LTPA behavior may 

provide meaningful insight into how sufficient levels of physical activity can be achieved during 

pregnancy.  

Social Support and Discussions with Prenatal Healthcare Providers 

Pregnancy has been described as a self-identifying experience, which introduces many 

women to challenges and fears not previously experienced.
38-40

  The role of a pregnant woman’s 

social network may be critical during such a time.  Specifically in regards to LTPA, qualitative 

research has shown that social support enables pregnant women to overcome barriers and be 

more physically active.
19,24

  Melender
41

 indicated that talking about physical activity concerns 

with trusted support sources is influential in minimizing perceptions of fear during pregnancy.  

Although physical activity advice that pregnant women receive from family members may 

outweigh that of other individuals,
19

 it is possible that various sources have influence on 

pregnant women’s perceptions towards physical activity through either the encouragement or 

discouragement of being physically active.
42,43

  Thus, there is a need to assess total physical 

activity social support as well as social support from specific sources.      

The prenatal healthcare provider (HCP) may also have tremendous impact on a pregnant 

woman’s physical activity perception and behavior, given his/her regular personal interactions 
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with the woman as well as his/her expertise in maternal-fetal health.  Of specific interest are the 

discussions that prenatal HCPs may have with their patients, an avenue through which accurate 

physical activity information, including the current LTPA recommendations, may be presented.  

However, it appears prenatal HCPs do not discuss physical activity with pregnant women on a 

regular basis.
27,44,45

  Additionally, unclear or out-of-date physical activity information may be 

given during the discussions that do take place.
44,46,47

  Not surprisingly, some pregnant women 

have reported uncertainty regarding LTPA participation due to a lack of guidance from their 

prenatal HCP.
23,27

  Yet prenatal HCP discussions and social support are possible means by which 

physical activity perceptions and behavior among pregnant women may be improved.  How 

these differ between subgroups of pregnant women has not yet been specifically investigated.  

Religion 

Given that individuals often identify and draw strength from spiritual beliefs when faced 

with health challenges or significant life events,
48

 the influence of spirituality on perceptions and 

behaviors may be unique during pregnancy.  This may be especially pertinent for Latter-day 

Saint (LDS) pregnant women (otherwise known as Mormons), who have had consistently higher 

rates of childbearing compared to other religious denominations
49,50

 and report pregnancy and 

childbirth to both be deeply personal and spiritual.
51

  The role of the family is deeply integrated 

within LDS theology and many LDS women view having and raising children to be a sacred 

responsibility and divine experience.
52

  Additionally, LDS members live by a strict health code, 

which consists of abstaining from addictive substances and living a healthy lifestyle.  Given 

these unique doctrines, it is possible that LDS pregnant women differ in their physical activity 

beliefs and behavior from non-LDS pregnant women.  Likewise, these hypothetical differences 

may be reflected in the physical activity social support received and prenatal HCP physical 
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activity discussions.   It does not appear that previous investigations have explored the impact of 

spirituality or religiosity during pregnancy on physical activity behavior, nor on psychosocial 

influences of physical activity.  However, investigating these differences may offer a unique and 

important perspective with respect to the role of spirituality/religion in a healthy pregnancy.   

Psychosocial factors that appear to influence physical activity behavior among pregnant 

women are complex and difficult to assess.  The overall purpose of this dissertation is to gain a 

better understanding of the psychosocial factors that may influence LTPA during pregnancy.   

This study will be a unique examination of pregnant women’s pregnancy risk perceptions, LTPA 

efficacy beliefs, LTPA behavior, and the how these and social influences of physical activity 

(social support and discussions with prenatal HCP) differ between LDS and non-LDS pregnant 

women of different religiosity levels.  Findings may encourage practitioners and researchers 

working with pregnant women to more fully integrate psychosocial and religious factors into 

interventions aiming to improve LTPA participation during pregnancy. 
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RESEARCH AIMS 

Specific Aim 1: To develop a survey instrument to measure pregnant women’s pregnancy risk 

perceptions, LTPA efficacy beliefs, and LTPA in order to utilize the Risk Perception Attitude 

Framework (RPA).  

 Aim 1 is not hypothesis driven.  

Specific Aim 2: To determine the pregnancy risk perceptions and LTPA efficacy beliefs in a 

convenience sample of 300-400 pregnant women from mid-Michigan and Salt Lake City, Utah 

regions.  

 Aim 2 is not hypothesis driven. 

Specific Aim 3: To determine if differences exist in meeting the moderate LTPA guidelines 

among pregnancy risk perception/moderate LTPA efficacy attitudinal groups as defined by the 

RPA.  

Hypothesis 3: Pregnant women with high pregnancy risk perceptions and high LTPA 

efficacy beliefs (responsive group) as well as those low pregnancy risk perceptions and 

high LTPA efficacy beliefs (proactive group) will be more likely to meet the moderate 

LTPA guidelines than will women with high pregnancy risk perceptions and low LTPA 

efficacy beliefs (avoidant group) as well as those with low pregnancy risk perceptions 

and low LTPA efficacy beliefs (indifferent group). 

Specific Aim 4: To determine if differences exist in vigorous LTPA participation among 

pregnancy risk perception/vigorous LTPA efficacy attitudinal groups as defined by the RPA. 



9 
 

Hypothesis 4: Pregnant women with high pregnancy risk perceptions and high LTPA 

efficacy beliefs (responsive group) will be more likely to participate in any vigorous 

LTPA compared to a) women with low pregnancy risk perceptions and high LTPA 

efficacy beliefs (proactive group), b) women with high pregnancy risk perceptions and 

low LTPA efficacy beliefs (avoidant group), and c) women with low pregnancy risk 

perceptions and low LTPA efficacy beliefs (indifferent group).   

Specific Aim 5: To determine if the interaction of pregnancy risk perceptions and moderate 

LTPA efficacy is associated with meeting moderate LTPA guidelines among pregnant women.  

Hypothesis 5: The interaction of pregnancy risk perceptions and moderate LTPA efficacy 

beliefs will be associated with meeting the moderate LTPA guidelines. 

Specific Aim 6: To determine if the interaction of pregnancy risk perceptions and vigorous LTPA 

efficacy is associated with participating in any vigorous LTPA among pregnant women.  

Hypothesis 6: The interaction of pregnancy risk perceptions and vigorous LTPA efficacy 

beliefs will be associated with participating in vigorous LTPA. 

Specific Aim 7: To determine the relationship of religion (Latter-day Saints [LDS] vs. non-LDS 

(high religiosity) vs. non-LDS (moderate religiosity) vs. non-LDS (low religiosity)) with LTPA, 

pregnancy risk perceptions, and LTPA efficacy beliefs among pregnant women.  

Hypothesis 7.1: LDS pregnant women will be more likely to meet the moderate LTPA 

guidelines and participate in any vigorous LTPA compared to non-LDS pregnant women 

of high, moderate, and low religiosity. 
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Hypothesis 7.2: LDS pregnant women will not differ in pregnancy risk perceptions 

compared to non-LDS pregnant women of high, moderate, and low religiosity.  

Hypothesis 7.3: LDS pregnant women will have higher efficacy beliefs toward moderate 

and vigorous LTPA compared to non-LDS pregnant women of high, moderate, and low 

religiosity. 

Specific Aim 8: To determine the relationship of religion (Latter-day Saints [LDS] vs. non-LDS 

(high religiosity) vs. non-LDS (moderate religiosity) vs. non-LDS (low religiosity)) with prenatal 

HCP discussions, perceived satisfaction with these discussions, and perceived physical activity 

social support among pregnant women.  

Hypothesis 8.1: LDS pregnant women will be more likely to report discussing physical 

activity with their prenatal HCPs compared to non-LDS pregnant women of high, 

moderate, and low religiosity. 

Hypothesis 8.2: LDS pregnant women who have physical activity discussions with their 

prenatal HCPs will feel more satisfied with these discussions compared to non-LDS 

pregnant women (of high, moderate, and low religiosity) who have physical activity 

discussions with their prenatal HCPs. 

Hypothesis 8.3: LDS pregnant women will perceive higher levels of total physical 

activity social support compared to non-LDS pregnant women of high, moderate, and low 

religiosity. 
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Hypothesis 8.4: LDS pregnant women will perceive higher levels of physical activity 

social support from family compared to non-LDS pregnant women of high, moderate, 

and low religiosity. 

Hypothesis 8.5: LDS pregnant women will perceive higher levels of physical activity 

social support from significant others compared to non-LDS pregnant women of high, 

moderate, and low religiosity. 

 

OVERVIEW OF DISSERTATION 

This dissertation is presented in five chapters.  Chapter one consists of the introduction, 

aims, and hypotheses.  Chapter two is a detailed review of the literature pertaining to each of the 

research aims.  Chapter three contains a comprehensive description of study procedures, 

including survey instrument development, participant recruitment, variables of interest, and 

statistical analyses.   Chapter four details the results of this dissertation, specifically addressing 

each research aim.  The fifth and final chapter of this dissertation summarizes the overall 

dissertation findings and includes recommendations for future research pertaining to the 

relationships between LTPA perception and behavior among pregnant women, as well as the 

influence of religiosity on LTPA-related variables during pregnancy. 
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CHAPTER 2 

REVIEW OF LITERATURE 

INTRODUCTION 

The health benefits of physical activity during pregnancy for both mother and child are 

many and highlight the need for pregnant women to be physically active.  However, recent 

research suggests that few pregnant women are meeting the most current physical activity 

recommendations.
1
  Pregnant women have reported a number of barriers which prevent them 

from being physically active during this unique time, some of which concern how physical 

activity is perceived.
2-5

  The extent to which, and underlying reasons why, psychosocial factors 

influence gestational leisure-time physical activity (LTPA) is unclear, with the possibility of 

notable variability between subgroups of pregnant women depending on cultural norms, support 

systems, or past experiences.   

Some potential psychosocial influences to pregnant women participating in LTPA 

include the perceived risk of pregnancy, the perceived efficacy beliefs of LTPA, the physical 

activity discussions with a prenatal healthcare provider (HCP), and the social support received 

with respect to physical activity (Figure 2.1).  It is important to more precisely assess these 

factors in order to gain a comprehensive understanding of how they may influence pregnancy 

LTPA. One method by which some of these psychosocial factors may be examined is the Risk 

Perception Attitude Framework (RPA),
6
 which fundamentally involves a perceived risk (such as 

harm to the baby during pregnancy) and perceived efficacy beliefs for a health behavior (such as 

LTPA during pregnancy).  This framework may provide a novel insight into the combined 
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influence of pregnancy risk perceptions and LTPA efficacy beliefs on LTPA among pregnant 

women. 

 Religiosity may affect a pregnant woman's LTPA perception and behavior, given the 

reported spiritual nature of pregnancy and childbirth.  This may be especially true for pregnant 

women who are members of the Church of Jesus Christ of Latter-day Saints (LDS), otherwise 

known as the “Mormon” church.  The role of the family is deeply essential in LDS theology, and 

therefore many LDS members view having and raising children to be a sacred responsibility and 

experience.  Additionally, LDS members live by a health code, which doctrinally requires 

members to abstain from addictive substances and to engage in healthy behaviors.  However, 

little is known about the influence of religious beliefs (including Mormonism), on physical 

activity perception, psychosocial influences of physical activity, and LTPA during pregnancy. 

 

Figure 2.1. Variables of interest in examining potential psychosocial influences on LTPA 

during pregnancy. 

 

Pregnancy LTPA 

Pregnancy Risk 
Perceptions 

Social Support 
Discussion w/ 
Prenatal HCP 

LTPA                   
Beliefs 

Religion 

 

*Susceptibility 

*Severity 

*Response Efficacy 

*Self-efficacy 

*Risk Perception 
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PHYSICAL ACTIVITY DURING PREGNANCY 

History of Recommendations 

Exercise during pregnancy has not been encouraged for most of the 20
th

 century.  The 

most notable initial physical activity recommendations for pregnant women were issued by the 

American College of Obstetricians and Gynecologists (ACOG) in 1985.
7
  Although these 

recommendations endorsed low-impact moderate intensity physical activity, multiple restrictions 

were proposed including a maternal heart rate of no greater than 140 beats/min and strenuous 

exercise not lasting more than 15 minutes. Since this time, an array of research investigations 

have been conducted to evaluate the impact of gestational physical activity on maternal-fetal 

health, many providing strong evidence in favor of pregnant women being physically active.  

The result has been a 30-year evolution in physical activity recommendations for pregnant 

women.
8
  The most recent ACOG recommendations are substantially less conservative and 

suggest at least 30 minutes of moderate-intensity exercise on most days of the week for healthy 

pregnant women.
9
  However, women are still cautioned about strenuous exercise, particularly 

with respect to activities that may be associated with an increased risk of falling, physical 

contact, or abdominal trauma.  In 2008, the U.S. Department for Health and Human Services 

released the first federal recommendations for physical activity during pregnancy.
10

  These 

largely agree with the 2002 ACOG guidelines, and suggest pregnant women should participate in 

at least 150 minutes of moderate-intensity aerobic activity per week, regardless of prepregnancy 

activity level.  Additionally, the 2008 guidelines
10

 suggest that pregnant women who have 

participated consistently in vigorous-intensity physical activity may continue to be active at this 

intensity throughout gestation, provided their activity program is developed with the knowledge 

of the prenatal healthcare provider (HCP).   
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Health Benefits  

An ample body of evidence suggests that physical activity during pregnancy provides 

numerous health benefits to the maternal-fetal unit.  For example, researchers have shown that 

physical activity is associated with decreased risk of gestational diabetes and preeclampsia.
11-16

  

Additionally, regular physical activity during pregnancy has also been shown to assist in healthy 

levels of gestational weight gain,
17-19

 an extremely important protection considering the 

numerous associations that gestational obesity has with adverse outcomes to the maternal-fetal 

unit.
20

  There is also evidence of possible psychological benefit, including of lower levels of 

anxiety
21,22

 and depressive symptoms,
21,23

 as well as higher levels of self-esteem
24,25

 and overall 

psychological well-being.
21

  Moreover, regular physical activity may be an effective adjunctive 

treatment for psychological disturbances and clinical depression during pregnancy, reducing 

feelings of anxiety and depression, and also improving mood.
26

  Gestational physical activity 

also yields notable health benefits for the child in-utero and upon delivery.  Although there are 

mixed results regarding the impact of physical activity during pregnancy on optimal fetal birth 

weight,
27

 the general consensus is that maternal activity results in healthy decreases in birth 

weight within the optimal, recommended range.
28,29

  Additionally, there is evidence that maternal 

physical activity is inversely associated with a number of adverse birth outcomes including labor 

duration
30,31

 as well as risk of preterm delivery
32,33

 and operative delivery.
31,34

  However, not all 

studies investigating these birth outcomes have found significant relationships with maternal 

physical activity during pregnancy.
35-37
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LTPA Trends among Pregnant Women 

Leisure-time physical activity (LTPA) refers to activities that individuals participate in 

that do not include occupational, transportation, or household responsibilities. Historically, most 

research on pregnancy and exercise has focused on LTPA, the belief being that a) it is easier to 

measure than occupational activity and b) most women studied do not participate in jobs 

requiring large amounts of physical activity.  Ning et al.
38

 reported that approximately 61% of 

pregnant women participate in some form of LTPA, somewhat greater than the 48% reported by 

Zhang and Savitz.
39

  However, Zhao et al.
40

 examined data from the Behavioral Risk Factor 

Surveillance System (BRFSS) and found that participation in pregnancy LTPA increased from 

67% in 2001 to 73% in 2009.  Regardless of the true prevalence, the majority of this LTPA likely 

involves walking, which is by far the most common choice of activity among pregnant 

women.
1,41,42

 

It is clear from nationally-representative studies that LTPA participation during 

pregnancy appears to be largely insufficient, with only a fraction of pregnant women meeting the 

most current physical activity recommendations.  Evenson et al.
42

 examined BRFSS data from 

the year 2000 with the intent to determine LTPA trends among a nationally-representative 

sample of pregnant women.  The investigators found that 15.8% met the then recommended 

LTPA levels.  Furthermore, Evenson and Wen
1
 analyzed self-reported data from the 1999-2006 

National Health and Nutrition Examination Survey (NHANES) and found that only 14% of 

pregnant women met the moderate-intensity LTPA recommendations (≥150 minutes/week).  

However, when vigorous-intensity LTPA was included, approximately 23% met current 

recommendations.   
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Studies examining pregnancy LTPA using self-reported instruments indicate a decrease 

in participation as pregnancy progresses.
43-45

  Rousham et al.
46

 found via self-report and also 

objective monitoring that physical activity among a small sample of pregnant women (n=57) 

significantly decreased from the second to third trimester, suggesting that LTPA reduction may 

be most prominent in the final stages of pregnancy.  Further investigations have indicated that 

both volume and intensity of LTPA (including walking) decrease during the second half of 

pregnancy.
47,48

  Evenson and Wen
49

 expanded this research by examining nationally-

representative, free-living accelerometer data from 359 pregnant women. The investigators found 

that moderate to vigorous intensity physical activity was significantly lower for the third 

trimester (7.6 min/day) compared to the previous two trimesters, but that gestational activity was 

actually higher in the second trimester (14.3 min/day) than the first trimester (11.5 min/day).  

These trimester-specific physical activity trends may be partially a result of the dynamic 

physiological changes and discomforts common throughout gestation, which possibly include 

pregnancy-induced nausea in the first trimester and general physical discomfort and increased 

weight in the third trimester. 

OVERVIEW OF BARRIERS TO LTPA DURING PREGNANCY 

 Over the past decade, various investigations have attempted to identify and gain a more 

comprehensive understanding of barriers to LTPA during pregnancy.  Evenson et al.
5
 examined 

perceived LTPA barriers quantitatively among 1,535 pregnant women using a socioecologic 

framework.  Nearly 85% of these women reported an intrapersonal barrier (an influence or 

characteristic experienced specifically within oneself) to be the primary reason for their lack of 

physical activity.  These results (as well as those from other quantitative investigations) provide 

evidence to suggest that a lack of time, lack of energy, and physical discomfort to be the three 



24 
 

most common reasons why pregnant women are not physically active.
3,5,50

  Although 

quantitative investigations which have examined LTPA barriers during pregnancy (Table 2.1) 

generally indicate both physical and environment/lifestyle barriers limit LTPA during pregnancy, 

they provide little evidence of psychosocial influences.  However, these investigations are 

limited by their homogeneous samples (mostly white, affluent) and their study purposes, which 

primarily involve only the identification of barriers, and only those that are considered to be most 

prominent.   

A number of qualitative investigations (Table 2.2) have also been performed to examine 

barriers to LTPA.  In contrast to the quantitative investigations, these studies have focused 

number on specific subgroups of pregnant women including low income-African American 

women,
51

 women living in a rural community,
52

 and women previously physically active prior to 

pregnancy.
4
  The qualitative methodology has allowed for a deeper examination of barriers, 

including how prominent each is among various populations.  Findings from these qualitative 

investigations confirm a number of physical and environment/lifestyle barriers which keep 

pregnant women from being physically active.  However, they also illuminate a myriad of 

psychosocial influences not evident from the quantitative investigations.  The literature 

pertaining to each category of pregnancy LTPA barriers is described in tabular form below 

(Table 2.1, Table 2.2).  Given the focus of this dissertation, the psychosocial factors are reviewed 

in upcoming sections of this chapter in slightly greater detail compared to the physical and 

environment/lifestyle factors.   
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Table 2.1. Perceived barriers to LTPA during pregnancy (quantitative investigations). 

STUDY 

 

 

 

SAMPLE 

 

 

 

 

Physical 

BARRIERS 

 

Environment/ 

Lifestyle 

 

Psychosocial  

Duncombe et al. 

(2009) 

n=158 

2
nd

/3
rd

 trimester 

Affluent 

•  Fatigue 

•  Feel “unwell” 
•  Lack time  

Evenson et al. 

(2009) 

n=1,535 

2
nd

/3
rd

 trimester 

Affluent, mostly 

white 

•  Fatigue 

•  Physical discomfort 
•  Lack time •  Concern for baby 

Cramp & Bray 

(2009) 

n=160 

2
nd

/3
rd

 trimester 

Affluent, white 

•  Fatigue 

•  Physical limitations 

•  Lack time 

•  Work 

•  Weather 

•  Lack motivation 

DaCosta & Ireland 

(2013) 

n=84 

1
st
/2

nd
 trimester 

Affluent, white 

•  Fatigue 
•  Lack time 

•  Facility access 
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Table 2.2. Perceived barriers to LTPA during pregnancy (qualitative investigations). 

STUDY 

 

 

 

SAMPLE 

 

 

 

 

Physical 

BARRIERS 

 

Environment/ 

Lifestyle 

 

Psychosocial  

Symons Downs & 

Hausenblas  

(2004) 

n=74 

Affluent, mostly 

white 

•  Fatigue 

•  Physical limitations 

•  Body size 

•  Lack time 

•  Childcare  

•  Weather 

•  Concern for baby 

•  Lack motivation 

Evenson et al.  

(2009) 

n=58 

2
nd

/3
rd

 trimester 

Multi-racial 

•  Fatigue 

•  Physical discomforts 

•  Childcare 

•  Weather 

•  Concern for baby 

•  Lack motivation 

•  Conflicting advice 

•  Lack support 

Cioffi et al.  

(2010) 

n=19 

All trimesters 

Affluent 

•  Physical discomforts 

•  Body size 

•  Lack time 

•  Childcare  

•  Work 

•  Concern for baby 

•  Lack motivation 

•  Uncertainty about   

    physical activity 

Weir et al.  

(2010) 

n=14 

3
rd

 trimester 

Overweight, Obese 

•  Fatigue 

•  Physical discomforts 

•  Body size 

•  Work 

•  Facility Access 

•  Concern for baby 

•  Lack motivation 

•  Lack support 

•  Lack confidence 

Hegaard et al.  

(2010) 

n=19 

3
rd

 trimester 

Nulliparous, Active 

prepregnancy 

•  Fatigue 

•  Physical discomforts 

•  Body size 

 
•  Concern for baby 

•  Lack motivation 

Krans & Chang  

(2011) 

n=34 

All trimesters,  

Low SES, African 

American 

•  Fatigue 

•  Physical discomforts 

•  Body size 

•  Lack time 

•  Childcare  

•  Facility access 

•  Financial reasons  

•  Lack support 

•  Lack HCP     

    guidance 

Marshall et al.  

(2012) 

n=88 

All trimesters 

Rural community 

•  Fatigue 

•  Physical discomforts 

•  Lack time 

•  Childcare  

•  Work 

•  Concern for baby 

•  Lack motivation 

•  Concern for self 
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PHYSICAL, ENVIRONMENTAL, AND LIFESTYLE INFLUENCES ON LTPA DURING 

PREGNANCY 

Fatigue and Lack of Energy  

The most common physical barrier to pregnant women being physically active relates to 

fatigue and lack of energy.
5
 This barrier is moderately high in more than 70% of pregnant 

women.
53

  Various qualitative investigations examining barriers to pregnancy LTPA report that 

women are overwhelmed by how fatigued they are and that it decreases their motivation to be 

physically active.
4,51,52

  Additionally, the percentage of women who indicate pregnancy-related 

fatigue as a barrier to physical activity remains fairly consistent throughout gestation, with 

perhaps slightly elevated values during the first and third trimesters.
3,50

  During the first 

trimester, fatigue and lack of energy may partially be a result of the hormonal changes or 

increased metabolic demand common towards the beginning of pregnancy.
54,55

  However, during 

the third trimester, it has been suggested that fatigue is most likely the result of general physical 

discomforts which may disrupt sleeping periods.
54,55

 

Anthropometric Change and Musculoskeletal Discomforts 

Pregnancy is characterized by women as being physically demanding and includes 

dynamic anthropometric changes that can make it difficult for pregnant women to manage even 

everyday tasks.
56

  In addition to the notable cardiovascular and thermoregulatory adaptations to 

pregnancy, women typically experience an increase in body weight and abdominal mass as 

pregnancy progresses, as well as possible increases with joint laxity and lumbar lordosis.
29,57

  

Often, these anatomical changes yield musculoskeletal discomforts such as back pain, leg pain, 

or hip pain,
57,58

 particularly toward the end of pregnancy.   This has been confirmed by 

Duncombe et al.,
3
 who found that the percentage of women (n=158) experiencing physical 
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discomforts increases from the beginning of the second semester until well into the third 

trimester.  The prevalence of these discomforts was assessed at 16-23 weeks, 24-31 weeks, and 

32-38 weeks gestation, and included body soreness (40%, 66%, 73%), leg cramps (25%, 57%, 

63%), groin pain (14%, 31%, 42%) and shortness of breath (52%, 68%, 80%).  Such discomforts 

have been identified by pregnant women as a prominent barrier to being physically active and 

may be a primary reason for significant LTPA decreases during the third trimester.
48,59

  Among a 

sample of 1,535 pregnant women (27-30 weeks gestational age) from the central North Carolina 

area, 17% reported physical discomfort or pain as their primary barrier to physical activity.
5
 

Moreover, the percentage of both nulliparous and multiparous pregnant women who cite 

musculoskeletal discomfort as a barrier to physical activity increases as gestation progresses.
50

  

Women who regularly experience such discomforts may be concerned that being physically 

active may be increase the risk of harm to her baby.
60

  Although the sample is small and 

homogenous, a recent case study of five Danish pregnant women reported that the experience of 

these physical discomforts resulted in feelings of fear for the health of the baby.
61

 

Pregnancy-Induced Nausea 

Pregnancy-induced nausea or vomiting are experienced by 75-80% of pregnant 

women
62,63

 and may contribute to the discontinuance of certain modalities or intensities of LTPA 

from a woman’s lifestyle.
4
  Researchers suggest this specific physical discomfort results from 

both biological and psychosocial factors.
64

  Indeed, nausea and vomiting during pregnancy has 

been shown to be related to depressive symptoms and inversely related to social support.
65

  

Qualitative investigations seeking a deeper understanding of the barriers to pregnancy LTPA 

have reported nausea and vomiting play a role in preventing pregnant women being physically 

active.
66-68

 This may be particularly prominent during the first trimester.
3
  In contrast to other 
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investigations examining nausea and physical activity during pregnancy, Owe et al
69

 conducted a 

large (n=34,908), population-based investigation which found that second-trimester pregnant 

women who experience any level of nausea were 22% less likely to participate in regular 

physical activity.  However, physical activity levels did not differ between women who did and 

did not experience nausea in the third trimester.      

Work/Childcare 

 Results from a recent quantitative investigation (n=1,535), showed that 24.6% of 

pregnant women believe a “lack of time” to be the primary reason for their lack of LTPA, more 

than any other barrier.
5
  In the case of this investigation (and others), “lack of time” encompasses 

work and or household responsibilities, given the time commitment both require.  Pereira et al.
44

 

examined individual lifestyle factors that influence change in levels of physical activity among 

1,442 pregnant women in the Boston, Massachusetts area and found that 60% regularly worked 

at a full-time occupation (≥35 hours/week). Although employment level during pregnancy did 

not significantly predict the likelihood of achieving sufficient levels of pregnancy physical 

activity, it did predict whether or not pregnant women became insufficiently active at 6 months 

postpartum.  Work-related responsibilities have been reported in qualitative investigations as a 

prominent barrier to pregnancy LTPA;
52,70,71

 however, the frequency at which this is reported 

appears to decrease towards the end of pregnancy (24 weeks, 13.3%; 30 weeks, 7.7%; 36 weeks, 

4.2%).
50

  Like work-related barriers to pregnancy LTPA, childcare has often been reported by 

pregnant women to limit their LTPA.
5,51,52,68,70

    Pereira et al.
44

 also examined the influence of 

childcare and found that women with at least one child at home were 58% more likely to engage 

in insufficient levels of physical activity (≥150 minutes/week) compared to women with no 
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children yet in their care.  However, this relationship has not found elsewhere in the literature, 

including a population-based investigation using BRFSS data.
42

   

Facility Access  

Access to exercise gyms and public recreational facilities are listed in quantitative 

investigations by a small percentage of women as a main barrier to pregnancy LTPA.  However, 

as previously mentioned, these investigations are limited by their homogenous samples, namely 

affluent, high SES, mostly white populations.  Recently, Krans and Chang
51

 used a qualitative 

design to assess barriers to 34 low SES, African American pregnant women from an urban 

community.  Their findings highlight the prominence of environmental barriers in this 

population, with pregnant women reporting minimal public resources for physical activity, 

limited space for recreation, and outdated facilities.  Furthermore, many study participants 

discussed how financial constraints preclude them from purchasing memberships to local gyms 

or private wellness facilities. 

PSYCHOSOCIAL INFLUENCES ON LTPA DURING PREGNANCY 

The extent to which various psychosocial factors influence pregnant women’s LTPA 

behavior is unclear and necessitates further investigation.  Generally, how pregnant women 

perceive the pregnancy experience and physical activity participation may dictate their behavior.  

Likewise, prenatal social support and discussions with prenatal HCPs (which may act as a form 

of informative support) may be effective mechanisms by which perceptions are formed or 

reinforced, and pregnancy LTPA is influenced.  By and large, prior investigations attempting to 

investigate these influences among pregnant women are few and are limited by small, 

homogeneous samples and imprecise means of assessment.  Risk perceptions comprise both 
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perceived severity and perceived susceptibility.  Perceived severity is how severe an individual 

believes a specific risk to be, while perceived susceptibility is how susceptible the individual 

believes they are to that specific risk.
72

  For the purposes of this dissertation, the specific risk was 

defined as harm to the baby during pregnancy.  Efficacy beliefs comprise both response efficacy 

and self-efficacy.  Response efficacy is how strongly the individual believes that engaging in a 

specific behavior can protect against that specific aforementioned risk, and self-efficacy is how 

confident the individual is that he/she can successfully engage in that specific behavior.
72

  This 

dissertation defined the specific behavior as LTPA during pregnancy, and in accordance with 

current recommendations for both moderate and vigorous-intensity physical activity.
10

  In 

contrast to pregnant women who have high efficacy beliefs regarding LTPA during pregnancy 

and also those who are undecided on their beliefs for the health benefits of LTPA, some women 

may believe LTPA during pregnancy to be dangerous for their baby.  For this purpose, risk 

perceptions of physical activity were also assessed.  

Pregnancy Risk Perceptions 

In addition to anatomical and physiological discomforts experienced throughout 

gestation, there is evidence that the experience of pregnancy is also psychologically challenging 

for many women.  However, this small body of evidence consists primarily of investigations 

attempting to assess the complex emotions and feelings that expectant mothers have towards 

childbirth, immediate postnatal recovery, and postpartum life-alteration among small, 

homogeneous samples.  While pregnancy and childbirth can be an empowering and self-

identifying experience,
73,74

 some pregnant women have reported high levels of anxiety, 

depression, and stressful life events.
75

  However, results of qualitative investigations designed to 

specifically examine barriers to pregnancy LTPA show it is not uncommon for pregnant women 
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to have feelings of uncertainty.
2,51

  Such feelings appear to be particularly common among first-

time mothers, who have no previous experience with pregnancy and childbirth.
76

   

Risk perceptions with respect to pregnancy appear to be complex and multi-faceted. 

Melender
76

 investigated feelings and experiences of fear during pregnancy via questionnaire 

among 329 pregnant women (16-40 weeks gestational age) from Finland and showed that fears 

regarding childbirth, cesarean section, postpartum family life as well as regarding health of 

mother and baby were more common among nulliparous than multiparous women.  For some 

pregnant women, the fear they have during pregnancy is focused specifically on possible harm to 

their babies.
76

  Not surprisingly, adverse outcomes that women have personally experienced or 

vicariously experienced (most likely via a family member or close friend) from previous 

pregnancies may exacerbate these fears.
76

   

Eide et al.
77

 examined the relationship between mothers’ fear for babies’ health and their 

experience of a specific traumatic experiences prior to and during pregnancy among a large 

cohort of pregnant women (n=58,139) from Norway.  Investigators found that the odds of having 

strong worries about the babies health were significantly and substantially greater among 

pregnant women who reported a negative experience for a previous pregnancy (OR=2.16, 

CI=1.79-2.63) as compared to pregnant women who had only positive experiences previously.  

However, “negative experience” was not defined by the study investigators.  Additionally, the 

odds of strong worries were significantly greater for pregnant women who felt distrust for 

antenatal care (OR=1.75, CI=1.55-1.99), reported  pelvic pain (OR=1.14, CI=1.04-1.25), and 

experienced childhood physical abuse (OR=1.62, CI=1.26-2.08), sexual abuse (OR=1.30, 

CI=1.03-1.64), and both (OR=2.10, CI=1.68-2.62), compared to those women who had not.  A 

possible limitation to these findings, however, is that “worry for the baby’s health” was assessed 
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via a single question asking the frequency that the mother worries.  This result was then 

dichotomized into “strong” and “less than strong” for the purposes of this investigation. While 

few investigations assess risk perceptions specific to the baby’s health, perceived severity 

appears to only have been examined generally.  It appears that the susceptibility that a pregnant 

woman feels that her baby could experience harm has not been assessed.  

LTPA Response Efficacy  

 Pregnant women’s perceptions of whether LTPA specifically reduces the risk of harm to 

the baby have not yet been investigated.  Evenson and Bradley
78

 conducted a study assessing the 

physical activity beliefs of 1,306 mostly white and well-educated pregnant women (27-30 weeks 

gestational age).  Approximately 73% of pregnant women believed moderate intensity physical 

activity provided some benefit, but only 13% believed in the benefit of vigorous intensity 

physical activity.  However, this investigation did not specify what “benefit” referred to or ask 

follow-up questions pertaining to whether physical activity is protective against specific health 

risks.   

 Various qualitative investigations have evaluated how beneficial pregnant women believe 

regular LTPA to be.  One such investigation, which involved a small sample (n=19) of pregnant 

women queried during all three trimesters, found that pregnant women believe LTPA provides 

both physical and mental health benefits.
70

  Specifically, these women reported stress reduction, 

increased energy, maintenance of fitness levels, and preparation for the difficulty of labor as 

benefits.  In another investigation, pregnant women who were active prepregnancy (n=19), 

reported that physical activity during pregnancy increased energy levels, feelings of happiness 

and relaxation, decreased gestational weight gain, and improved back pain and blood 
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circulation.
4
  Weir et al.

71
 examined LTPA beliefs of overweight and obese pregnant women 

(n=14).  Participants most frequently reported regaining prepregnancy body weight as a benefit 

of physical activity; however, a generally easier pregnancy/labor and improved mood were also 

cited as benefits.  However, when discussing the health benefits of physical activity, pregnant 

women in each of these investigations referred only to their own personal health (rather than the 

health of the baby).  Although pregnant women have reported the risks of pregnancy physical 

activity as a part of various qualitative studies, it appears only one investigation exists in which 

pregnant women (n=34, low-income, African American) openly discuss their beliefs that 

physical activity is healthy for their baby.
51

  In many of these qualitative investigations, women 

were encouraged to openly discuss or describe their beliefs, yet few voiced a belief in physical 

activity health benefits for the baby.  Thus, it is possible that pregnant women are more 

convinced of the health benefits that LTPA provides to them personally compared to health 

benefits provided to their babies. 

 Perceived health benefits of LTPA during pregnancy have also been assessed via survey 

designs. Symons Downs and Hausenblaus
79

 utilized an Exercise Beliefs Questionnaire that asked 

89 pregnant women (mostly-white, highly-educated) to list the health benefits that they believe 

physical activity provides. Approximately 34% of pregnant women listed an improvement in 

mood as a benefit to LTPA, compared to nearly 30% who believed in an increase in energy, and 

21% who believed in the maintenance of fitness.  Approximately 15% listed an improvement in 

labor and delivery as a health benefit of LTPA.  Duncombe et al.
3
 longitudinally assessed 

reasons second and third trimester pregnant women (n=158, high SES) participated in LTPA.  

For three different gestational age ranges (16-23 weeks, 24-31 weeks, 32-38 weeks) the 

percentage of women who exercised for various reasons decreased.  These included: to maintain 
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fitness (74.2%, 64.7%, 52.8%), lose weight (6.3%, 3.3%, 2.1%), relive stress (34.6%, 30.7%, 

28.2%), and experience enjoyment (53.5%, 52.3%, 38.7%).   

LTPA Self-Efficacy  

Researchers have shown that physical activity self-efficacy plays a critical role in 

determining pregnancy LTPA.  Hinton and Olsen
80

 a prospective investigation among 622 

pregnant women from upstate New York (mostly-white) and found that exercise self-efficacy 

significantly predicted increased self-reported pregnancy LTPA compared to prepregnancy 

levels (β=0.09).  Hausenblas and Symons Downs
81

 used the theory of planned behavior to 

investigate exercise behavior among first trimester pregnant women (n=104, mostly-white, high-

SES) and found that perceived behavioral control (which conceptually is similar to self-efficacy) 

predicted exercise behavior. Symons Downs and Hausenblas
79

 used the same construct to 

investigate exercise behavior among second trimester pregnant women (n=89, mostly-white, 

high-SES).  However, the investigators found the results somewhat contradicted the findings 

among first trimester women, in that intention, rather than perceived behavioral control (β=0.17, 

p=NS), predicted exercise behavior.  Moreover, their investigation revealed that the strongest 

predictor of exercise intention was not perceived behavioral control, but rather attitude.  The 

difference between the results of these two investigations possibly infers that first trimester 

women have higher physical activity self-efficacy then do second trimester women.  This is 

plausible given that the second trimester is characterized by substantial fetal growth compared to 

the first trimester.  Physical changes and discomforts become more apparent, and the mother can 

begin to feel the baby kick.  It is possible that this could result in women feeling like they should 

be more cautious with, or are unable to participate in LTPA, thereby decreasing LTPA efficacy 
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beliefs.  If this is the case, it would be despite the improvement in fatigue and nausea levels 

commonly experienced as women progress from the first to the second trimester.   

Cramp et al.
50

 examined exercise self-efficacy and barrier self-efficacy (belief to be able 

to overcome barriers to physical activity) via questionnaire among 160 pregnant women (18-30 

weeks gestational age, mostly-white, high-SES, highly-educated) with the intent to determine 

whether either predicts LTPA.  Findings from this investigation showed that exercise self-

efficacy predicted current LTPA from gestational weeks 18-24 (β=0.32, R
2
=0.26) and 30-36 

(β=0.41, R
2
=0.37) and barrier self-efficacy from weeks 24-30 (β=0.40, R

2
=0.32).  This 

relationship is confirmed qualitatively by Hegaard et al.,
4
 who retrospectively (at 37 weeks GA) 

assessed physical activity barriers and experiences throughout pregnancy of 20 pregnant women, 

who were physically active prepregnancy.  Findings revealed that all participants continued to be 

active throughout pregnancy, the majority maintaining their LTPA levels by altering physical 

activity modality and intensity as pregnancy progressed to lessen their concerns of possible harm 

to the baby.  The investigators suggest that study participants were able to accomplish this 

because they had high levels of self-efficacy to overcome physical activity barriers by adopting a 

slightly different exercise plan.   

Da Costa and Ireland
82

 examined pregnancy LTPA influences among 84 first trimester 

previously active and inactive women (mostly-white, high-SES).  Questionnaires were provided 

to participants, with the purpose of specifically assessing exercise social support, depressive 

symptoms, physical activity beliefs and barriers, fatigue, and physical activity self-efficacy.  

Investigators found overall that physical activity self-efficacy was associated with stronger 

beliefs of LTPA benefits among both previously active (β=0.49, R
2
=0.24) and inactive women 

(β=0.61, R
2
=0.36).  Additionally, low physical activity-self efficacy was related to perceived 



37 
 

greater impact of LTPA barriers among both the previously active (β= -0.48, R
2
=0.64) and 

inactive groups (β= -0.33, R
2
=0.35).   

 It appears only one investigation has examined specifically how pregnancy risk 

perceptions (perceived vulnerability and severity) and LTPA efficacy beliefs (response and self-

efficacy) predict LTPA behavior.
83

  The investigators utilized Protection Motivation Theory 

(PMT)
84

 in assessing 208 pregnant women in their second or third trimester for each of these 

variables, as well as goal intention, implementation intention, and physical activity.  PMT posits 

that in the face of a threat, an individual protects themselves based on the perceived severity and 

vulnerability of the threat, as well as the response and self-efficacy they have towards a 

protective behavior.
85

  The risk/efficacy variables are virtually the same for this theory and the 

RPA; however, PMT focuses more on fear appraisal (risk and coping) in messaging and claims 

that goal intention and implementation intention mediate the relationship between the four 

risk/efficacy variables and the behavior.  Furthermore, the RPA (an extremely young framework) 

jointly considers the risk variables (perceived severity and susceptibility) as well as the efficacy 

variables (response and self-efficacy), and contextualizes them as attributes of an individual 

rather than the appraisal of a message.  In this investigation (which utilized PMT),
 83

 a subgroup 

of pregnant women (n=105) received an informational brochure regarding vulnerability and 

severity of adverse pregnancy conditions as well as the response efficacy of physical activity in 

reducing that risk and suggestions about how to increase exercise self-efficacy.  The 

investigators found that perceived susceptibility (r=0.26), response efficacy (r=0.66), and self-

efficacy (r=0.55) were significantly related to goal intention, but that when examined via 

multiple regression, only response efficacy and self-efficacy were significant predictors (β=0.48, 

β=0.34, R
2
=0.51).  Goal intention in turn predicted implementation intention, which then 
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predicted LTPA behavior.  However, it should be mentioned that this investigation did not 

specifically characterize the risk as harm to the baby, but rather as “developing health problems 

during pregnancy.” 

LTPA Risk Perceptions  

Risk perceptions that pregnant women have towards LTPA has received attention 

recently in the scientific literature.  In a cross-sectional investigation conducted by Mudd et al.,
86

 

safety perceptions of gestational physical activity were assessed in an ethnically diverse sample 

of 296 pregnant women (12-36 weeks GA) from nine prenatal care practices in western 

Michigan.  Although perceived safety of physical activity was assessed via five-point Likert 

scale, the data were dichotomized for analytic purposes into “safe” (safe and somewhat safe) and 

“unsafe/unsure” (unsure, somewhat unsafe, very unsafe).  Approximately 89% of the sample 

believed that it was safe to perform moderate physical activity and 80% indicated their intent to 

be active during pregnancy.  In contrast, only 36% believed participating in vigorous physical 

activity to be safe.  Specifically, pregnant women with lower socioeconomic status (SES), less 

than high school education, or who identified themselves as a race/ethnicity other than non-

Hispanic white, associated feelings of moderate-intensity activity with being unsafe.  Similarly, 

pregnant women who indicated less than high school education, nulliparity, or Hispanic 

race/ethnicity had higher odds of unsafe perceptions about vigorous-intensity physical activity.   

Duncombe et al.
3
 examined perceptions towards LTPA during pregnancy among 158 

pregnant women and found somewhat different results.  Specifically, 77% of women believed 

participating in moderate activity three to five times a week to be somewhat or very safe, 

whereas 11% believed it unsafe.  For moderate activity participation greater than five days per 
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week, 53% believed moderate activity greater than five times per week to be somewhat or very 

safe, whereas 27% believed it to be somewhat unsafe.  For vigorous physical activity, 6% or the 

sample believed three to five times per week was somewhat or very safe, whereas 82% believed 

it to be unsafe.  Pregnant women also believed greater than five days per week of vigorous 

intensity activity to be extremely unsafe (2.5% somewhat safe, 85% unsafe.  These findings 

indicate that pregnant women perceive physical activity to be substantially less safe than what 

Mudd et al.
86

 reported.  This difference may be due to the assessment physical activity 

perceptions.  Specifically, Duncombe et al.
3
 framed questions regarding the safety of a physical 

activity intensity with the frequency of such activity per week (i.e. number of days), whereas 

Mudd et al.
86

 did not specify the frequency, but rather asked about participation at that intensity 

in general.   It is important to note that neither investigation assessed risk/safety perceptions of 

physical activity specifically with respect to mother or the baby, but rather asked about 

perceptions in general. 

The perception of LTPA risk has been qualitatively assessed among pregnant women 

who were physically active prepregnancy.  Hegaard et a.l
4
 found that every pregnant women 

assessed in their investigation (n=19) expressed at least some worry regarding the effects of 

being physically active during pregnancy, regardless of their moderately high prepregnancy 

LTPA.  Rather than discontinuing physical activity participation, most participants in this 

investigation, despite their feelings of concern, chose to continue to be physically active (rather 

than discontinue) by modifying LTPA.  More specifically, these women chose to switch activity 

modalities.  Most replaced those of vigorous intensity (such as jogging and strength training) 

with those of moderate-intensity (such as swimming).  Additionally, participants from this 

investigation who had experienced fertility treatment, previous miscarriage, or who knew 
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someone who had experienced miscarriage expressed particular concern about harming their 

baby.  Likewise, Evenson et al.
5
 found that potential past pregnancy complications, such as 

fertility issues, are prevalent among women (n=58) who cite fear of harming their unborn baby 

as their primary barrier to LTPA. 

Fear of harming the unborn child may be the most notable reason why pregnant women 

are particularly avoidant of vigorous-intensity physical activity.
4
  Overall, it appears that 

pregnant women do not perceive moderate physical activity to be risky as it pertains to them, but 

may not be convinced regarding the health of their baby.  It appears that vigorous physical 

activity is not trusted by the majority of pregnant women who have been studied.  Risk 

perceptions and fears appear to stem, at least in part, from feelings of uncertainty regarding the 

health effects of LTPA participation.
70

    

Physical Activity Discussions with Prenatal Healthcare Providers 

The extent to which LTPA behavior changes throughout pregnancy may be partially a 

product of the physical activity information received from various sources.
2,5,8

  If true, the 

providers of such information perhaps play a critical role in determining the LTPA among 

pregnant women, given the possible influence that information has on beliefs and perceptions.  

Prenatal HCPs are in the unique and influential position to advocate for recommended levels of 

gestational physical activity and construct personalized activity plans for pregnant women.  

However, for this potential influence to take effect, prenatal HCPs must be convinced of the 

beneficial effects of gestational physical activity and also be committed to helping pregnant 

women reach at least minimal levels of activity.  
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Preliminary findings indicate that physical activity discussions between prenatal HCP and 

pregnant women do not occur frequently enough, and consist of outdated or inaccurate 

information.  Clarke and Gross
2
 found that approximately one in five pregnant women report 

receiving confusing and or contradictory advice regarding physical activity at some point during 

pregnancy.  Moreover, Ferrari et al.
87

 found that pregnant women rarely received gestational 

physical activity advice and recommendations from prenatal HCPs, confirming the findings of 

Clarke and Gross
2
 as well as Evenson and Pompeii

88
 who found that only 18% and 23.5% of 

pregnant women received such instruction.  Slightly better results were reported by Krans et 

al.,
89

 who found that 31% of pregnant women engaged in a physician-initiated physical activity 

discussion at some point during gestation.  However when assessed from the viewpoint of 

obstetricians, 52% report discussing exercise with their patients.
90

  Moreover, Bauer et al.
91

 

found that 66% of prenatal physician offices gave exercise advice to their patients, although such 

information is less likely to occur among younger physicians.  The possibility that HCPs who 

typically prescribe pregnancy LTPA are more likely to participate in these investigations may 

account for the patient-provider discrepancy in the reported nature of these discussions. 

Ferrari et al
87

 qualitatively assessed pregnant women’s (n=58, multi-race) perceptions of 

HCP physical activity via 13 race-stratified focus groups.  Participants felt they were rarely given 

physical activity advice from their prenatal HCP, and that when such discussions occurred, they 

were dissatisfied with the advice given.  More specifically, the findings indicated that pregnant 

women often perceive physical activity advice from HCPs to be vague and somewhat unclear.  In 

certain cases among pregnant women, the physician or practitioner may be extremely 

conservative with activity recommendations.
92

  It is also possible that the HCP does not have a 

sufficient knowledge of the current physical activity research or familiarity with the most recent 
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physical activity recommendations.  For example, the findings of Entin et al.
90

 show that 62% of 

obstetricians still specify a maximum heart rate during prenatal exercise and more than 50% 

suggest reduced activity during the third trimester for healthy pregnancies, neither of which is 

part of the most recent guidelines.  Likewise, Bauer et al.
91

 found that 64% of prenatal health 

care providers caution pregnant women that heart rate during activity should not exceed 140 

beats per minute, a recommendation that was removed from all guidelines after 1985.  Thus, 

prenatal HCPs’ expertise with respect to pregnancy LTPA is questionable. 

It appears that obstetric healthcare professionals may not receive the training necessary to 

advocate for gestational physical activity.  Leiferman et al.
93

 recently administered a closed-item 

survey to prenatal health care providers, including obstetricians, midwives, and family medicine 

physicians providing obstetric care.  The investigators found that 17% of these providers had 

never received any professional training regarding gestational physical activity, and of the 

providers that did, 69% believed the instruction to be “fair” or “poor”.  Additionally, the 

investigators found that only 43% of providers believed their patients followed the gestational 

physical activity advice they provided.
93

  Therefore, provider-led physical activity discussions 

with pregnant women may be insufficient or vague if the providers perceive their patients are not 

accepting or implementing the recommendations given. 

The impact of prenatal HCPs on physical activity behavior among pregnant women is not 

well understood.  However, the preliminary evidence reviewed above suggests the frequency and 

quality of physical activity discussions between HCPs and pregnant women are less than 

optimal.  Despite this, prenatal care appointments remain a promising avenue for supportive 

messages to be communicated by HCPs, possibly with the intent of increasing pregnant women’s 

response and or self-efficacy of LTPA.  In general, understanding how individuals respond or 
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will respond to supportive messages is extremely complex.  Burleson
94

 suggests four critical 

factors in determining the outcome of such communication: the actual message, the source of the 

message, the interactional context, and the recipient of the message.  Prenatal HCPs have at least 

partial control over the first three factors if they choose to deliver supportive physical activity 

messages to patients.   

The actual HCP message should naturally be consistent with the most current physical 

activity guidelines, but also may be most effective at improving pregnancy LTPA if highly 

person-centered,
95

 meaning the message directly recognizes the feelings and challenges of the 

pregnant woman.  In other words, these discussions may be most effective if both provider and 

patient participate, including the pregnant woman’s expression of concerns and difficulties 

towards LTPA and the provider’s acknowledgement and understanding of these as well as the 

provision of advice and personalized recommendations.  HCPs are optimal suppliers of 

supportive messages given their occupational position and the opportunity they often have to 

communicate one-on-one with patients.  MacGeorge et al.
96

 suggest that a messenger’s 

credibility and expressed confidence in the message increase the recipient’s perception of the 

message and also the possibility of adhering to the message content.  Regarding the context in 

which the supportive message is given, discussions between prenatal HCPs and pregnant women 

will most often occur in a professional setting, where privacy and personal communication can 

be ensured.  Additionally, a pregnant woman may consider such discussions to be highly relevant 

and more important than in non-pregnant situations, given the concern she may feel for the 

health of her baby.  In any event, a great deal is still unknown regarding the current quality of 

these discussions as well as pregnant women’s perceptions of prenatal HCPs’ advice.  These 

discussions must be assessed more precisely to understand their true impact on pregnancy LTPA.  
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Furthermore, it is necessary to establish whether certain subgroups of pregnant women are more 

likely to engage in physical activity discussions with prenatal HCPs and perceive those 

discussions to be meaningful.   

Physical Activity Social Support 

The concept of social support is generally considered to be an act by one individual that 

aides another in carrying out a certain task or goal successfully.
97

  Historically difficult to assess 

given its complexity, social support is currently considered a multidimensional construct when 

examining how it relates to certain health behaviors.
98,99

  Four broad categories are commonly 

utilized in the assessment of social support: emotional social support, informational social 

support, belonging social support, and tangible social support (Figure 2.2).
100

  However, it is 

difficult to capture social support from each of these dimensions to determine how they 

collectively influence the behavior.  Regardless of social support’s operational breakdown, a 

sizeable array of evidence has been provided that it is potentially a crucial element with respect 

to to LTPA during pregnancy. More specifically, social support, as complex as it is to assess, 

may act as the mechanism by which common barriers to gestational physical activity are 

overcome. 

Figure 2.2. Desciption of commonly-used categories for social support.  

 

Emotional 

•Providing concern, 
trust, attachment, 
encouragement, or  
affection  

Informational 

•Providing adive, 
direction, or 
information 

Belonging 

•Providing 
companionship or 
affiliation with 
others  

Tangible 

•Providing direct 
aid, services, or 
assistance 
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In general, social support significantly predicts quality of life among pregnant women.
101

  

Prominent influences of social support also pertain to labor and delivery, including labor 

difficulty, birth outcomes, and fetal development both prenatally and postnatally.
102-106

  From a 

psychological perspective, social support during pregnancy has been shown to be closely related 

to psychological well-being, including low levels of anxiety, stress, and depressive symptoms 

prenatally and postnatally.
107-109

  

Among 84 first-trimester pregnant women (mostly-white, high-SES),  Da Costa and 

Ireland
82

 found social support to be inversely related to reported barriers to gestational physical 

activity among women who were the least active prepregnancy (β= -0.40, R
2
=0.35).  However, 

the authors suggest that low levels of social support may not significantly decrease LTPA 

participation among women who were physically active prior to pregnancy.  Furthermore, 

qualitative investigations have reported that pregnant women believe social support from family 

or friends to be critical in enabling them to overcome barriers to LTPA.
5,70

  Among pregnant 

women who have childcare responsibilities, tangible social support from family or friends in the 

form of babysitting is crucial.  For low-income pregnant women who may struggle with 

environmental barriers to physcial activity , social support provided via group exercise may be 

particularly crucial to achieving sufficient physical activity levels.  These women report that not 

only does social support provide a safer environment in which women can be active, but also it 

assists women in overcoming feelings of self-conciousness while increasing motivation to 

particpate in physical activity.
51

   

Informational social support from family or friends may have a critical impact on 

minimizing perceptions of fear of harming the fetus as a result of gestational physical activity.  

Clarke and Gross
2
 conducted prospective investigation among 57 pregnant women and found 
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that nearly all received some physical activity advice at one point during their pregnancy, with 

approximately half of the women reporting on more than three occasions.  However, often this 

advice is contradictory to what pregnant women may have heard from other sources, which 

could increase uncertainty towards the health benefit of physical activity.  Although there is 

evidence that pregnant women seek out physical activity information in books and magazines 

early in pregnancy,
60

 family and friends are clearly the more preferred and constant source of 

physical activity advice throughout pregnancy.
60

  Pregnant women also have reported that 

talking about and gaining more knowledge about pregnancy-related concerns with their families 

can help alleviate potential fears during pregnancy.
76

  In fact, pregnant women have suggested 

that physical activity advice and information they receive from family outweighs the advice 

received from prenatal HCPs.
5
  However, it must also be considered that the strong influence of 

familial informational support towards pregnant women may be negative, if unconditional 

avoidance of physical activity is suggested.  For example, Clarke and Gross
2
 found that family 

discouragement of LTPA at 25 weeks gestational age occurs among 59% of pregnant women.  

At 34 weeks gestational age, such discouragement occurs with 85% of pregnant women.  Such 

discouragement of gestational physical activity from family members may be even more 

prominent among less healthy subgroups of pregnant women, such as those who are overweight 

or obese.
71

   

Although more research is requried to understand the nature of physical activity social 

support during pregnancy, the preliminary consensus highlights the important role it plays in 

allowing pregnant women to be active.  The importance of physical activity social support may 

be best understood when assessed in relation to specific exercise barriers; however, it is clear that 

all dimensions of social support play a role in overcoming their collective disabling influence.  
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Therefore researchers should attempt to assess social support from an emotional, informational, 

tangeble, and esteem standpoint.  Additionally, support that pregnant women receive from their 

social network, including family, friends, and significant others, should be assessed individually 

as well as collectively, in order to understand the most influential sources of physial activity 

social support.  This will allow for the examination social support differences between subgroups 

of pregnant women, for each of these individual sources. 

UTILIZING THE RISK PERCEPTION ATTITUDE FRAMEWORK 

Various theoretical approaches have been utilized to evaluate to understanding risk and 

efficacy as they pertain to preventative behavior, including Rosenstock’s Health Belief Model 

(HBM),
110

 Roger’s Protection Motivation Theory (PMT),
84

 and Witte’s Extended Parallel 

Process Model (EPPM).
72

  The HBM or the PMT individually consider the variables which make 

up risk (perceived severity and susceptibility) and efficacy (response and self-efficacy) in the 

EPPM and RPA.  Further differences from the RPA include the HBM’s integration of external 

influences (e.g. cues to action, barriers) and the PMT’s posit that intention mediates 

perceptions/beliefs and behavior.  The RPA
6
 is in actuality a derivation from the EPPM, which 

focuses heavily on how a threat inherent in a message is processed by the individual and which 

results in either danger-control or fear-control action.
111

  In contrast, the RPA centers on 

perceived risk, an attribute of the individual (rather than a message).  Efficacy is the other 

essential component of the RPA in that it has also been shown to moderate the relationship 

between risk perception and the preventative health behavior.   

The RPA posits that an individual’s personal perception of a risk and efficacy beliefs for 

a behavior jointly govern the intent to engage in a specific health behavior.  Utilizing the RPA 



48 
 

allows for participants to be categorized into one of four distinct attitudinal groups, which are 

created via combinations of risk perceptions (high/low) and efficacy beliefs (high/low).  

Theoretically, the RPA should allow health interventions to target the needs of attitudinally 

similar individuals.
6
  The EPPM posits that 1) those with high risk perceptions and high efficacy 

beliefs will be more likely to engage in the behavior compared to those with high risk 

perceptions and low efficacy beliefs and also that 2) for those with low risk perceptions, efficacy 

beliefs will have minimal effect on the behavior.
72,111

  Likewise, the RPA adopts these 

hypotheses, given the four attitudinal groups (responsive, proactive, avoidance, indifference) are 

made up of high/low combinations of risk perceptions and efficacy beliefs (Figure 2.3) (these 

will be further described in Chapter 3 of this dissertation).  Thus, both the RPA and EPPM 

suggest that the high risk/high efficacy group (responsive) should be more motivated and likely 

to participate in the protective behavior than the other attitudinal groups.  While the EPPM 

theorizes the remaining three groups should not significantly differ, the RPA additionally 

suggests the indifferent (low risk/low efficacy) group will be less motivated to participate in the 

protective behavior compared to the proactive (low risk/high efficacy) and avoidant (high 

risk/low efficacy) groups.   
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Figure 2.3. Risk percpetion and efficacy belief attitudinal groups created within the RPA.  

 

 

 

  

 

 

 

 

 

Compared to the comprehensive and well-researched EPPM literature base, RPA 

research is in its infancy and has yet to provide a consistent trend regarding attitudinal group 

differences across investigations.  However, notable RPA investigations have been conducted 

over the past decade, some with the intent to manipulate risk perceptions, and others not.  Given 

that this dissertation does not seek to alter perceptions through a prepared message, RPA 

investigations that abstain from risk or efficacy manipulation are most relevant to be reviewed.  

Rimal and Real
6
 conducted a telephone survey among 319 adults in the College Station, Texas 

area with the purpose of determining whether the RPA was a useful tool with respect to skin 

cancer (risk) and skin cancer-related protective behaviors.  Investigators found that the 

responsive group was significantly more likely to seek information on skin cancer preventative 
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behaviors and regularly use sunscreen than the avoidance group.  Additionally, the proactive 

group was significantly more likely to seek information, use sunscreen, and engage in skin-

cancer self-inspections than the indifferent group.   

Real
112

 investigated perceptions of workplace safety and information seeking among a 

random sample of production workers (n=645) at a manufacturing facility utilizing the RPA.  

Hierarchical regression analyses revealed the interaction between perceived risk and safety 

beliefs, after controlling for prior worksite injury, were related to intention for and engaging in 

safety behavior.  The investigator also reported that the safety behavior (such as wearing 

protective equipment), intention to engage in safety behavior, and intention to seek information 

were greater for the responsive group compared to the avoidant group, and also the proactive 

group as compared to the indifferent group.   

Rimal et al.
113

 used the RPA to explore the joint influence of risk perception of 

HIV/AIDS and the efficacy beliefs of preventative behaviors on the actual participating in those 

behaviors among 890 Malawi residents.  Findings from hierarchical regression revealed that the 

interaction of HIV/AIDS risk and preventative behavior efficacy predicted the intention to 

practice monogamy.  Moreover, the responsive group had higher intentions to be monogamous 

compared to all other attitudinal groups.  Rimal and Juon
114

 sought to utilize the RPA to examine 

breast cancer preventative behavior among 413 immigrant Indian women.  Similar to previous 

investigations, breast cancer risk perceptions and preventative behavior efficacy beliefs 

significantly predicted the preventative behaviors of information seeking, breast self-

examinations, and clinical breast screenings.  Information seeking was significantly greater and 

self-examinations were significantly more frequent among responsive and proactive groups as 

compared to avoidant and indifferent groups.  
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The RPA appears to be an optimal instrument for use within this dissertation given the 

concern a pregnant woman may feel for the health of her unborn baby.  This framework can 

reveal the joint influence of pregnancy risk perceptions and physical activity efficacy beliefs on 

LTPA among pregnant women and also provide useful information for future interventions 

regarding prenatal attitudinal groups. 

THE POTENTIAL INFLUENCE OF RELIGION ON LTPA DURING PREGNANCY 

Another psychosocial factor which potentially influences LTPA behavior during 

pregnancy is religion, or rather religious beliefs.  Some women have reported pregnancy, labor, 

and childbirth to be self-affirming events that may result in feelings of personal empowerment 

and strength.
73,115

  For this reason, pregnancy has also been described as a time of spiritual 

connectedness, some women specifically reporting that spirituality positively affects their 

pregnancy via comfort, guidance, support, and increased confidence.
116

  Quantitative and 

qualitative investigations with small samples have reported that women with high-risk 

pregnancies seem to demonstrate a particularly great reliance on religious beliefs and 

practices,
117,118

 given the uncertainty and worry they feel. 

It appears that religious beliefs during pregnancy may have some impact on maternal-

fetal health.  More specifically, spirituality and religiosity have been shown to be inversely 

related to adverse health behaviors, such as smoking, drinking, and marijuana use among 

pregnant women.
119,120

  Kim and Sobal
121

  found a significant relationship between religious 

commitment and physical activity among non-pregnant women after controlling for 

demographics including, age, race, marital status, employment, and education.  However, in this 

investigation, findings were only significant when religious commitment was conceptualized as 
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monetary donations, a variable which may be influenced by various other factors beyond 

spirituality.  The relationship between religiosity and physical activity during pregnancy has not 

been evaluated specifically.  However, some pregnant women report effects from physical 

activity to be similar to those from spiritual experiences, including feelings of peace and 

enlightenment.
70

  The influence of spirituality and religion on pregnancy health behaviors should 

be assessed further, particularly as it pertains to dietary habits and LTPA. 

The Case of Mormonism 

Given that some religious denominations advocate for health behaviors and also a 

traditional religious emphasis on having children, the question arises as to whether physical 

activity participation and also psychosocial influences of physical activity are different between 

religious subgroups of pregnant women.  The Church of Jesus Christ of Latter-day Saints, 

otherwise known as Mormons, is of particular interest.  The Latter-day Saints (LDS) church is 

currently the fourth largest religious denomination in United States with over 6 million members, 

who comprise some 14 million members worldwide.
122

   

For LDS members, the family unit is considered to be of divine origin.  LDS leadership 

has repeatedly reiterated that the supposed ancient commandment given to “multiply and 

replenish the Earth” remains in effect today.
123

  Moreover, many within the LDS church believe 

that within the family unit, the greatest satisfaction and feelings of happiness can be found.  

Additionally, LDS doctrine teaches that family relationships, those between husbands, wives, 

and children, endure in some existence after death.  Because of this teaching that the family is 

“eternal” and the source of ultimate happiness, LDS members view marriage, familial 

relationships, and raising children as deeply sacred.
124
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Decisions pertaining to when LDS parents should begin a family or attempt to have a 

child is considered extremely personal and something to be prayerfully considered between 

husband and wife.  Many LDS members believe they can receive revelation from God pertaining 

to when to begin or extend their family.  Because of the divine direction that many feel they 

receive in this regard, motherhood is typically viewed by LDS women as one of the most 

important roles they can have.
125

  Thus, the experience of pregnancy and childbirth is considered 

an extremely spiritual and inherently sacred (although not an easy) experience by many LDS 

women.
126

  Not surprisingly, LDS women have indicated the intention to have significantly more 

children and consistently had higher rates of childbearing compared to other Judeo-Christian 

faiths common in North America.
127

  It has also been shown that mean parity is higher for 

religiously-active LDS women compared to LDS women with lower levels of religiosity, in 

addition to non-LDS women.
128

  

LDS members also fundamentally believe and live by a strict health code, known as the 

“Word of Wisdom” which includes the abstinence to alcohol, tobacco, coffee, black tea, illegal 

drugs, and other addictive substances.  As a part of this health code, LDS members are expected 

to make healthy dietary choices and be physically active.  While adherence to this health code 

has not be specifically examined, a recent investigation examining cancer risk factors and 

religious practices among more than 800 Utah residents found that only 0.4% of religiously 

active LDS members currently consume alcohol and 0% engage in smoking behavior.
129

  

Consequently, LDS men and women have been found to have lower rates of cardiovascular 

events and cancer, as well as an increased longevity compared to non-LDS members.
130-132

  

While many non-LDS individuals certainly live by a similar health code, the LDS faith considers 

the “Word of Wisdom” to be doctrine, acting literally as if a commandment from God.  Thus, 
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given LDS members’ views on having children and on living a healthy lifestyle, it is plausible 

that differences exist regarding LTPA, perceptions towards LTPA, and other potential influences 

of LTPA between LDS pregnant women and non-LDS pregnant women. 

SUMMARY 

 The health benefits of regular physical activity to women are many, and suggest a 

protective effect during pregnancy.  Despite this, many pregnant women do not engage in 

sufficient levels of LTPA.  In addition to the commonly reported reasons which keep non-

pregnant women from being physically active, pregnancy overlays a number of additional 

barriers, which include discomforts, fears, and lack of support.  The influence of both pregnant 

women’s pregnancy risk perceptions and physical activity efficacy beliefs on LTPA has received 

some attention in the scientific literature over the past decade.  However, more research, utilizing 

more precise assessments of these beliefs, is clearly needed. Additionally, the combined 

influence of pregnancy risk perceptions and physical activity efficacy beliefs has not yet been 

explored.  The impact of social support and prenatal HCPs has been considered as a part of 

research investigations only recently.  Before effective physical activity interventions can be 

designed around these psychosocial factors of pregnancy LTPA, the influence of each should be 

more thoroughly understood.  Few investigations have attempted to do this systematically.  

Religiosity is also a potential factor to be considered, given its potential psychosocial elements.  

Although the relationship between religion and physical activity has not been explored among 

pregnant women, specific religious beliefs (such as those found in the LDS church) may dictate 

this health behavior as uniquely important.  Differences in pregnancy LTPA and potential 

psychosocial factors of pregnancy LTPA between various levels of religiosity may initiate an 

understanding of its potential influence during the complex and sometimes spiritual experience 
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of pregnancy.  Thus, two primary questions drive this dissertation: 1) whether pregnancy LTPA 

is jointly influenced by pregnant women’s pregnancy risk perceptions and physical activity 

efficacy beliefs, and also 2) whether religiosity (particularly LDS) affects LTPA participation as 

well as the psychosocial influences on LTPA (such as pregnancy risk perceptions, LTPA beliefs, 

physical activity discussions with prenatal HCP, and physical activity social support) during 

pregnancy. 
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CHAPTER 3 

METHODS 

STUDY DESIGN 

 This dissertation utilizes a survey-based methodology, with the purpose of assessing 

pregnant women’s leisure-time physical activity (LTPA), pregnancy risk perceptions, and LTPA 

efficacy beliefs.  It was also the intent of this investigation to collect data on potentially 

influential sources of physical activity information and support, including pregnant women’s 

social support network and prenatal healthcare provider (HCP).  Additionally, religiosity data 

was collected for the purpose of determining if pregnant women of a particular religious 

subgroup (Latter-day Saints (LDS)) differ in terms of LTPA behavior, perceptions, and potential 

social influences, from three groups of non-LDS pregnant women, those of high, moderate, and 

low religiosity.  Prenatal clinics within the state of Michigan, as well as clinics within Salt Lake 

City, UT were identified as the primary means of participant recruitment for this investigation.  

Data collection for this dissertation occurred over a three month period (February-April 2014).  

The procedures for this investigation were approved by Institutional Review Boards at Michigan 

State University (IRB# x14-050e, January 2014, Appendix A) and the University of Utah (IRB# 

00070835, February 2014, Appendix B) and given exempt status.  Therefore, participants did not 

sign a consent form.  

PARTICIPANT RECRUITMENT 

Those eligible for participation in this investigation included pregnant women of any 

ethnic or educational background, socioeconomic status, or religious identification who were 18-

45 years of age.  Pregnant women were excluded if carrying more than one baby, having 
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received prescribed bed rest from a prenatal HCP during the current pregnancy, or unable to 

communicate fluently in either English or Spanish.  Therefore, few physical criteria pertaining to 

their pregnancies disqualified women from participating in this investigation.  However, multiple 

physical characteristics pertaining to past and current pregnancy were assessed to ensure 

sufficient statistical control, if necessary.   

Data collection for this investigation took place at multiple locations throughout the states 

of Michigan and Utah.  Specifically, pregnant women were recruited from clinics in the greater 

Lansing community including, MSU Women’s Healthcare Clinic (Lansing, MI) and 

Sparrow/MSU OBGYN Residency Clinic (Lansing, MI).  In order to satisfy Specific Aims 7 and 

8 of this study, it was necessary to obtain data from pregnant women of the LDS faith.  Thus, 

data collection also occurred at multiple clinics within the University of Utah’s Health Science 

Center (Salt Lake City, UT), a general geographical location in the United States where LDS 

population is high.  At all prenatal clinics involved with this study (including those from mid-

Michigan and Salt Lake Cit), convenience sampling was utilized to recruit pregnant women 

either before a regularly scheduled appointment with their prenatal healthcare provider or 

immediately following this appointment.  Women were invited by a member of the prenatal 

nursing staff to complete either a 15-minute electronic survey via iPad computer tablet (Lansing 

clinics) or a paper copy survey (Salt Lake City clinics).  Finally, pregnant women were recruited 

via word-of-mouth in multiple locations, including the greater Lansing area (Michigan), Saginaw 

County (Michigan), and the Lafayette/West Lafayette community (Indiana).  At every data 

collection site, potential participants were informed as to the study procedures, the content of the 

survey, and the compensation they would receive as thanks for their participation. 
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DATA COLLECTION  

Data collection at this study’s mid-Michigan site was conducted by a research team 

consisting of the study coordinator (CPC) and 16 undergraduate research assistants, two of 

whom served as supervisors of this research team.  All participated in data collection and/or data 

entry, and thus were considered “study investigators”.  To ensure consistency in data collection 

procedures among undergraduate research assistants, the study coordinator provided a detailed 

set of written instructions and met regularly with the research team members both collectively 

and individually.  After each data collection session, the responsible undergraduate assistant 

reported back to both the study coordinator (CPC) and undergraduate supervisors on the 

effectiveness of the session and on whether data collection procedures were followed.   Data 

collection at the Salt Lake City clinics was conducted by research staff at the University of 

Utah’s Health Science Center.  The study coordinator (CPC) trained the research staff remotely 

on all study protocols and communicated with the Salt Lake City site supervisor on a bi or tri-

weekly basis to ensure consistency in data collection procedures.    

For each study participant, a study investigator first explained the basic format and 

components of the survey and reminded participants of their option to discontinue participation 

at any point if desired.  After agreeing to take the survey, participants were provided with an 

iPad computer tablet (or paper survey) by the study investigator and asked to read through the 

informed consent page.  If they wished to continue, participants were asked to click “agree” 

(iPad) or check “agree” (paper) at the bottom of the consent page (Appendix C/Appendix D).  

The investigator informed the participant that they would be present to answer any questions the 

participant may have regarding survey items or directions.  Participants then completed the 

survey (Appendix E) via iPad or paper copy at their self-selected pace.  Following completion of 
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the survey, participants were thanked and given a $10 gift card to Target (no expiration date) for 

assisting in the proposed investigation.  In the rare instance when a participant was called in for 

her appointment before survey completion, the study investigator collected the computer tablet 

and informed the participant and prenatal nurse of the opportunity to finish their survey 

immediately following the prenatal care appointment.  

DATA MANAGEMENT 

The electronic version of this survey was powered by the Qualtrics survey platform.  

Specifically, the Qualtrics Offline App was utilized, which allowed the survey to be administered 

without the need of a wireless internet connection.  At the end of each data collection session, a 

study investigator connected the iPad device to a wireless connection, tested the connection for 

stability, and uploaded all completed electronic surveys to the password-protected online 

database (through Qualtrics).  The study investigator then informed the study coordinator (CPC) 

of the number of surveys collected and uploaded during that session.  Data from paper surveys 

were entered into the Qualtrics Offline App by study investigators.  For each data entry session, 

the study coordinator observed the data entry for every tenth survey to ensure accuracy.  

Furthermore at each session, after five surveys had been entered into the Qualtrics Offline App, 

the iPad device was connected to a secure wireless internet signal, and data were uploaded to the 

online database.  Following each data collection or data entry session, the study coordinator 

downloaded all data from the online database into a password-protected excel file to ensure 

security of all information collected.  Data from incomplete surveys were not included for 

analysis in this investigation.   
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THEORETICAL FRAMEWORK 

In order to more precisely understand how pregnant women perceive physical activity 

and also how those perceptions predict physical activity behavior, the Risk Perception Attitude 

Framework (RPA) was utilized.
1
  Utilizing the RPA as a theoretical framework in this 

investigation is unprecedented for a variety of possible reasons.  First, the risk being assessed 

does not pertain to the woman herself, but rather her unborn baby.  Second, the risk perceptions 

and efficacy beliefs in this population may be recently-formed at the time of assessment given 

that participants recently discovered they are pregnant.  Furthermore, these perceptions may 

rapidly evolve as pregnancy progresses and women experience its transient physical and 

psychological challenges.  Lastly, the RPA has not yet been used to assess perceived efficacy of 

physical activity behavior in protecting against a health risk.   

Risk perceptions comprise both perceived severity (how severe one believes the risk is) 

and perceived susceptibility (how susceptible one believes they are to the risk) (Figure 3.1).
2
  

Efficacy beliefs comprise both response efficacy (how strongly one believes the health behavior 

can protect against the risk) and self-efficacy (how confident one is that s/he is able participate in 

the health behavior) (Figure 3.1).
2,3

  Accordingly, four attitudinal groups can be created within 

this framework, typically via a median split of both risk perceptions and efficacy beliefs (Figure 

3.2).  The responsive group comprises individuals with high levels of risk perception and 

efficacy beliefs; this group is both highly motivated and able to participate in a given behavior.  

Individuals in the proactive group are able to participate in the specific behavior but lack the 

motivation, as their efficacy beliefs are high but their risk perceptions (thus, their incentives to 

act) are low.  The avoidance group includes individuals who have high levels of risk perception 

but low levels of efficacy beliefs; theoretically resulting in minimal motivation to engage in a 
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behavior.  Lastly, the indifferent group has the least motivation to participate in a specific 

behavior, in that individuals in this group do not perceive great risk and have little efficacy 

towards that behavior.  A prominent advantage of this categorization schema is that interventions 

can be designed with the purpose of targeting individuals placed within one of these four specific 

groups, each having a distinct combination of risk perceptions and efficacy beliefs. 

 

Figure 3.1. Risk perception and efficacy belief components as defined by the RPA. 
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Figure 3.2. Risk percpetion and efficac belief attitudinal groups created within the RPA. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The RPA has been used in previous investigations to assess risk perceptions and efficacy 

beliefs in regards to skin cancer and information-seeking behavior,
1
 workplace accidents and 

workplace safety behavior,
4
 cancer and dietary habits,

5
 HIV contraction and condom use,

6
 as 

well as breast cancer and self-examination behavior.
7
  A purpose of this investigation is to 

understand pregnant women’s perceptions of harmful risk to the unborn child and their efficacy 

beliefs with respect to pregnancy LTPA as a protective mechanism against those harmful risks.   

SURVEY DEVELOPMENT 

The survey for this investigation (Appendix E) was developed by researchers at Michigan 

State University with the intent of gaining a more precise understanding of the perceptions and 
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beliefs that pregnant women have with respect to LTPA, as well as the potential influences of 

social support and the prenatal HCP.  To ensure that our survey was ready for use as a part of 

this investigation, a series of nine cognitive interviews were conducted among pregnant women 

(two LDS, seven non-LDS) matching the inclusion criteria for this investigation.  The cognitive 

interviews consisted of a face-to-face, informal discussion through which all sections of the 

survey were reviewed.  Feedback was provided to investigators regarding the clarity of 

individual survey items for each section.  Additionally, investigators inquired as to whether any 

survey item was perceived as too personal or invasive and also whether additional questions 

should be added.  Information obtained from these cognitive interview sessions allowed for final 

revisions of the survey instrument to be made.  No names, addresses, or other identifiable 

information were collected, ensuring participant anonymity. Thus, exempt approval for this 

investigation was sought and granted. 

SURVEY OVERVIEW 

The survey used for this investigation consisted of 77 survey items, categorized within 

seven primary sections.  Specific content of each section is detailed in Table 3.1, and reflects the 

question and section order throughout the survey.  This survey was designed with the intent for 

participation to last no longer than 15 minutes.  It was believed that a moderate length survey 

would enable study participants to complete study procedures before being called into their 

scheduled appointment with their prenatal HCP.  In order to prevent fatigue effects among study 

participants, survey questions considered to be most direct to comprehend and easiest for the 

respondent to recall information were ordered towards the end of the survey (social support, 

demographics, religious beliefs). 
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Table 3.1. Content overview for the study instrument (Appendix E). 

SECTION CONTENT 

(1) LTPA Behavior  Moderate LTPA (current) 

 Vigorous LTPA (current) 

 Moderate LTPA (prepregnancy) 

 Vigorous LTPA (pregpregnancy) 

  

(2) Pregnancy Risk/LTPA Beliefs  Pregnancy Risk Perceptions  

 LTPA Efficacy Beliefs (moderate PA) 

 LTPA Risk Perceptions (moderate PA) 

 LTPA Efficacy Beliefs (vigorous PA) 

 LTPA Risk Perceptions (vigorous PA) 

  

(3) Pregnancy History  “High Risk” status 

 Parity 

 Miscarriage 

 Pre-term Birth 

 Operative Delivery 

 Fertility Treatment 

 Adverse Conditions (current) 

 Adverse Conditions (previous pregnancy) 

 Bedrest Prescription (previous pregnancy)  

  

(4) Prenatal HCP/Patient Interaction  Physical Activity Discussion (current) 

 Physical Activity Discussion (previous pregnancy) 

 Physical Activity Recommendations 

 Perceived  Satisfaction with Discussion 

 Perceived Expertise 

 Informational Sources 

 Prenatal HCP Encouragement of PA 

  

(5) Physical Activity Social Support  Support from Significant Other 

 Support from Family 

 Support from Friends 

 Encouragement of physical activity  

  

(6) Demographics  Age 

 Race 

 Gestational Age 

 Education 

 Household Income 

 Childcare Responsibilities 

 Significant Other  

  

(7) Religious Beliefs  Belief in God 

 Religious Affiliation  

 Religiosity  
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VARIABLES OF INTEREST 

Leisure-Time Physical Activity 

 Participants were asked to report LTPA prior to and during pregnancy (Appendix E; 

Items 1-4, 5-8).  Specifically, these survey items asked pregnant women to consider activities, 

sports, or recreational activities that they participate in in their “leisure time,” rather than as a 

part of their job or occupational or household responsibilities.  Participants were asked how 

many days per week and for approximately how many minutes per day they typically 

participated in both moderate and vigorous-intensity LTPA.  Moderate physical activity was 

described as activities that cause small increases in breathing or heart rate.  Vigorous physical 

activity was described as activities that cause large increases in breathing or heart rate.  

Examples of both moderate and vigorous physical activities were provided in the survey 

directions to assist pregnant women in categorizing their LTPA participation.  For both moderate 

and vigorous LTPA, typical days per week and minutes per day of reported activity were 

multiplied, providing total minutes per week at each intensity.  These physical activity questions 

were slightly adapted from items within the Global Physical Activity Questionnaire (GPAQ) and 

from the 2013-2014 National Health and Nutrition Examination Survey (NHANES).  Among 

non-pregnant individuals, these questions have demonstrated excellent test-retest reliability 

(ICC=0.90 (moderate); ICC=0.96(vigorous)) and acceptable criterion validity (r=0.36 

(moderate); r=0.48(vigorous)) with respect to objective monitoring (Actigraph GTM1 

accelerometer).
8
  However, the reliability and validity of these have not yet been assessed among 

pregnant women. 
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Pregnancy Risk Perceptions  

 Pregnancy risk severity and susceptibility items were adapted from the Risk Behavior 

Diagnosis Scale,
9
 with harm to a pregnant woman’s baby considered as the perceived risk 

(Appendix E; Items 9-10).  For each risk perception item, study participants reported how 

strongly they agree or disagree with the given statement using a 7-point Likert-type scale 

(1=Strongly Disagree; 7=Strongly Agree).  For risk susceptibility, each participant indicated how 

strongly she agrees or disagrees that her baby could experience a harmful effect during 

pregnancy.  For risk severity, each participant indicated how strongly she agrees or disagrees that 

a harmful effect that her baby would experience is severe.  For the purposes of this dissertation, 

perceived pregnancy severity and susceptibility were averaged into a single risk perceptions 

score.   

LTPA Efficacy Beliefs 

LTPA response and self-efficacy items were likewise adapted from the Risk Behavior 

Diagnosis Scale,
9
 with LTPA participation as the recommended response (Appendix E; 11-12, 

15-16).  For each efficacy belief item, pregnant women reported how strongly they agree or 

disagree with the given statement using a 7-point Likert-type scale (1=Strongly Disagree; 

7=Strongly Agree).  Response and self-efficacy for LTPA were assessed for both moderate and 

vigorous intensity.  In accordance with the most current recommendations of 150 of moderate-

intensity activity per week,
10

 each participant indicated for response efficacy how strongly she 

agrees or disagrees that participating in 30 minutes of moderate physical activity, five times per 

week will help protect her baby from harm.  Likewise for self-efficacy, each participant indicated 

how strongly she agrees or disagrees that she can participate in 30 minutes of moderate physical 



79 
 

activity, five times per week.  The current vigorous physical activity guidelines stipulate that 

pregnant women may exercise at high intensities if they have regularly done so previously 

throughout their pregnancy.
10

  Given this guideline is only for pregnant women who are 

consistently active at this intensity, the response efficacy item for vigorous physical activity has 

been hypothetically framed.  Therefore, each participant indicated how strongly she agreed or 

disagreed with the belief that if a pregnant woman has been vigorously active prepregnancy, and 

continues to be vigorously active during pregnancy, this activity will help protect her baby from 

harm.  For self-efficacy of vigorous LTPA, each participant indicated how strongly she agrees or 

disagrees that she can participate in some vigorous physical activity during pregnancy.  For the 

purposes of this dissertation, response efficacy and self-efficacy were averaged into a single 

efficacy beliefs score for both moderate and vigorous LTPA. 

LTPA Risk Perceptions  

 Two survey items assessed risk perceptions that pregnant women have for LTPA 

(Appendix E; Items 13, 17).  Participants reported how strongly they agree or disagree with the 

given statement using a 7-point Likert-point scale (1=Strongly Disagree; 7=Strongly Agree).  For 

moderate LTPA, each participant indicated how strongly she agrees or disagrees that 

participating in 30 minutes of activity, five times per week is harmful to her baby.  For vigorous 

LTPA, each participant indicated how strongly she agrees or disagrees that if a woman was 

vigorously active before and so far during pregnancy, that participating in vigorous LTPA could 

harm her baby. 
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Discussion and Satisfaction of Discussion with Prenatal HCP 

 Pregnant women were queried whether or not they have discussed physical activity with 

a prenatal health care provider (OBGYN, midwife, or prenatal nurse) (Appendix E; Item 30).  In 

order to gain an understanding of the quality and effectiveness of these discussions, participants 

also indicated how satisfied or unsatisfied they feel with that discussion using a 7-point Likert-

type scale (1=Very Unsatisfied; 7=Very Satisfied) (Appendix E; Item 32).  These survey items 

were not drawn from previous literature, but rather were developed by the researcher directing 

this study. 

Physical Activity Social Support 

 Survey items assessing physical activity social support are taken from the 

Multidimensional Scale of Perceived Social Support (MSPSS) and framed within a physical 

activity context (Appendix E; Items 40-54).
11

  The MSPSS allows for social support to be rated 

via twelve items on a 7-point Likert-type scale (1=Strongly Disagree; 7=Strongly Agree).  

Advantages of the MSPSS include the shortness of the scale, the consideration of multiple 

dimensions of social support, and the assessment of social support from three different sources 

via subscales (family, friends, and significant other).  The total scale is internally reliable with a 

Cronbach’s alpha of 0.88 and a test-retest reliability of 0.85.
11

  Confirmatory factor analysis has 

shown that scale questions had high loading on the subscales for which they were intended 

(family, friends, significant others) with minimal cross-loading, confirming these as functional 

subscales.  Zimet et al.
11

 additionally assessed internal reliability for the family (0.87), friends 

(0.85), and significant other (0.91) subscales.  Additionally, test-retest reliability was found to be 

high for family (0.85), friends (0.75), and significant other (0.72) subscales.
11

  Moreover, the 



81 
 

MSPSS has been investigated among pregnant women,
12

 showing excellent reliability for the 

total scale (0.92) and also the subscales for family (0.90), friends (0.94), and significant other 

(0.90).  Answers (7-point Likert-type scale)  for the four items pertaining each to family, friends, 

and significant other were averaged, providing a measure of physical activity social support 

provided by each of the three social support sources.  Answers from all twelve items were 

averaged to generate the total physical activity social support score for each participant.   

Religion and Religiosity 

 Participants were asked to what religious affiliation they belong to or most identify with 

(Appendix E; Item 66).  Given dissertation Aims 7 and 8, this allowed for the participants to 

indicate whether they were a member of the LDS faith.  In order to assess religiosity of all study 

participants, a series of ten questions (Appendix E; Item 68-77) from the Santa Clara Strength of 

Religious Faith Questionnaire (SCSORF) were utilized.
13

  These questions allow for religiosity 

to be rated via a 4-point Likert-type scale (1=Strongly Disagree; 4=Strongly Agree).  High 

internal reliability has been found for the SCSORF among general university (Chronbach 

alpha=0.94) and highly-religious university students (0.95),
13,14

 high school students (0.96),
15

 

and medical/cancer patients (0.87-0.94).
16,17

  The SCSORF has also demonstrated exceptional 

convergent validity with respect to other measures of religious faith.
13,18,19

  Furthermore, factor 

analysis has revealed the SCSORF is comprised of a single factor.
14,20

  Answers from all ten 

items (4-point Likert-type scale) were summed to generate the total religiosity score for each 

participant (range 10-40).  It was assumed that LDS pregnant women would report very high 

religiosity scores, yet are culturally different from non-LDS pregnant women of higher 

religiosities.  As such, LDS pregnant women were grouped separate from non-LDS participants. 

Religiosity score tertiles were calculated to categorize all non-LDS participants as high 
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religiosity (36-40 score), moderate religiosity (20-35 score), and low religiosity (10-19 score).  

Thus, all study participants could be allocated into one of four religiosity groups: LDS, non-LDS 

high religiosity, non-LDS moderate religiosity, or non-LDS low religiosity. 

STATISTICAL ANALYSES 

All statistical analyses were performed using IBM SPSS 22.0.  An alpha level of p <0.05 

was used to determine statistical significant for each analysis. 

Specific Aim 1: To develop a survey instrument to measure pregnant women’s pregnancy risk 

perceptions, LTPA efficacy beliefs, and LTPA in order to utilize the Risk Perception Attitude 

Framework (RPA).  

In order to determine internal consistency for pregnancy risk perceptions and LTPA 

efficacy beliefs (for both moderate and vigorous intensity), Cronbach’s alpha coefficients 

were calculated. 

Specific Aim 2: To determine the pregnancy risk perceptions and LTPA efficacy beliefs in a 

convenience sample of 300-400 pregnant women from mid-Michigan and Salt Lake City, Utah 

regions. 

The distribution for each variable was examined by calculating skewness and kurtosis. 

Kolmogorov-Smirnov (K-S) tests were additionally performed to observe whether the 

distribution for each variable significantly differed from a normal distribution.  Non-

normal distributions were evident for pregnancy risk perceptions (skewness=1.12; 

kurtosis=0.45; K-S test p<0.001) as well as LTPA efficacy beliefs for both moderate 

(skewness=-0.70; kurtosis=0; K-S test p<0.001) and vigorous intensity (skewness=-0.20; 
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kurtosis=-0.63; K-S test p=0.002).  Therefore, pregnancy risk perception and LTPA 

efficacy belief scores were categorized as such: strong agreement (≥6.5), some agreement 

(4.5-6.0), unsure or some disagreement (2.0-4.0), and strong disagreement (≤1.5).  

Frequency and percentages were calculated for each, and histograms were also 

constructed.  The medians and ranges for these variables were also calculated.  

Specific Aim 3: To determine if differences exist in meeting the moderate LTPA guidelines 

among pregnancy risk perception/moderate LTPA efficacy attitudinal groups as defined by the 

RPA. 

A median split of both pregnancy risk perceptions (high/low) and moderate LTPA 

efficacy beliefs (high/low) allowed for the creation of four attitudinal groups 

(combinations of high/low risk and efficacy).  Moderate LTPA, as defined by minutes per 

week, was determined to be non-normally distributed (skewness=2.35, kurtosis=7.78, K-

S test p<0.001).  Thus, moderate LTPA was dichotomized as “meeting moderate LTPA 

guidelines” (≥150 minutes/week) and “not meeting moderate LTPA guidelines.”  To 

assess categorical participant characteristics, chi-square analyses were performed to 

determine if relative frequency differed among attitudinal groups.  Pairwise comparisons 

with Bonferonni adjustments were examined specifically for meeting the moderate LTPA 

guidelines.  Kruskal-Wallis tests were performed to determine differences in continuous 

participant characteristics among attitudinal groups.  Logistic regression analysis was 

utilized to examine the odds of meeting the moderate LTPA guidelines for each 

attitudinal group.  Therefore, odds ratios and 95% confidence intervals were calculated 

for the responsive, proactive, and avoidant groups, with the avoidant group serving as the 

referent category.  Due to the lack of literature examining the relationship between 
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physical activity perceptions and LTPA behavior during pregnancy, no definitive variable 

could be identified as a potentially important covariate to adjust for in this analysis. 

However, results of the previously described chi-square and Kruskal-Wallis analyses 

showed a number of variables to be significantly related (p<0.05) to our attitudinal 

groupings.  These variables were examined systematically via a forward stepwise method 

(by examining Wald statistics) to determine whether they significantly entered (p<0.05) 

the regression model.  Those that did enter, were kept in the regression model for 

analysis, while those that did not enter, were excluded. 

Specific Aim 4: To determine if differences exist in vigorous LTPA participation among 

pregnancy risk perception/vigorous LTPA efficacy attitudinal groups as defined by the RPA. 

A median split of both pregnancy risk perceptions (high/low) and vigorous LTPA 

efficacy beliefs (high/low) allowed for the creation of four attitudinal groups 

(combinations of high/low risk and efficacy).  Vigorous LTPA, as defined by minutes per 

week, was determined to be non-normally distributed (skewness=2.86, kurtosis=10.5, K-

S test p<0.001).  Thus, vigorous LTPA was dichotomized as “participating in any 

vigorous LTPA” and “not participating in vigorous LTPA.”  To assess categorical 

participant characteristics, chi-square analyses were performed to determine if relative 

frequency differed among attitudinal groups.  Pairwise comparisons with Bonferonni 

adjustments were examined specifically for participating in any vigorous LTPA.  

Kruskal-Wallis tests were performed to determine differences in continuous participant 

characteristics among attitudinal groups.  Logistic regression analysis was utilized to 

examine the odds of participating in vigorous-intensity LTPA for each attitudinal group.  

Therefore, odds ratios and 95% confidence intervals were calculated for the responsive, 
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proactive, and avoidant groups, with the indifferent group serving as the referent 

category.  Due to the lack of literature examining the relationship between physical 

activity perceptions and LTPA behavior during pregnancy, no definitive variable could 

be identified as a potentially important covariate to adjust for in this analysis. However, 

results of the previously described chi-square and Kruskal-Wallis analyses showed a 

number of variables to be significantly related (p<0.05) to our attitudinal groupings.  

These variables were examined systematically via a forward stepwise method (by 

examining Wald statistics) to determine whether they significantly entered (p<0.05) the 

regression model.  Those that did enter, were kept in the regression model for analysis, 

while those that did not enter, were excluded.  

Specific Aim 5: To determine if the interaction of pregnancy risk perceptions and moderate 

LTPA efficacy is associated with meeting moderate LTPA guidelines among pregnant women.  

An interaction term for pregnancy risk perceptions and moderate LTPA efficacy beliefs 

(pregnancy risk x LTPA efficacy) was first created.  In order to reduce multicollinearity, 

variables used to create this interaction term were mean centered and then standardized 

prior to the formation of the interaction term, as recommended by Aiken and West.
21

  

Pearson and Spearman correlation coefficients were calculated to determine the 

relationships for potentially important covariates with the independent variables 

(pregnancy risk perceptions, moderate LTPA efficacy beliefs, pregnancy risk x LTPA 

efficacy interaction) as well as dependent variable (meeting moderate LTPA guidelines).  

Hierarchical logistic regression was utilized to examine both the main and interaction 

effects on meeting the moderate LTPA guidelines.  First added to the model were the 

demographic control variables (step 1) and psychosocial control variables (step 2).  Next, 
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main effects were explored with the addition of pregnancy risk perceptions and moderate 

LTPA efficacy beliefs (step 3).  Finally, the pregnancy risk x LTPA efficacy interaction 

term was added to the model (step 4).  The statistical significance of change in variance 

(∆R
2
) was explored for each step.  Participant characteristics that were identified as 

control variables through the statistical analyses for Aim 3 were controlled for as a part of 

this analysis.  Moderate LTPA risk perception (psychosocial control variable) was also 

controlled for due to its theoretical rationale as a potential confounding factor and also its 

significant bivariate correlation with pregnancy risk perceptions, moderate LTPA 

efficacy beliefs, and meeting moderate LTPA guidelines during pregnancy (see Table 

4.4, Chapter 4).     

Specific Aim 6: To determine if the interaction of pregnancy risk perceptions and vigorous 

LTPA efficacy is associated with participating in any vigorous LTPA among pregnant women.  

An interaction term for pregnancy risk perceptions and vigorous LTPA efficacy beliefs 

(pregnancy risk x LTPA efficacy) was first created.  In order to reduce multicollinearity, 

variables used to create this interaction term were mean centered and then standardized 

prior to the formation of the interaction term, as recommended by Aiken and West.
21

  

Pearson and Spearman correlation coefficients were calculated to determine the 

relationships for potentially important covariates with the independent variables 

(pregnancy risk perceptions, vigorous LTPA efficacy beliefs, pregnancy risk x LTPA 

efficacy interaction) as well as dependent variable (meeting moderate LTPA guidelines).  

Hierarchical logistic regression was utilized to examine both the main and interaction 

effects on meeting the moderate LTPA guidelines.  First added to the model were the 

demographic control variables (step 1) and psychosocial control variables (step 2).  Next, 
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the main effects were explored with the addition of pregnancy risk perceptions and 

vigorous LTPA efficacy beliefs (step 3).  Finally, the pregnancy risk x LTPA efficacy 

interaction term was added to the model.  The statistical significance of change in 

variance (∆R
2
) was explored for each step.  Participant characteristics that were identified 

as control variables through the statistical analyses for Aim 4 were controlled for as a part 

of this analysis.  Vigorous LTPA risk perception (psychosocial control variable) was also 

controlled for due to its theoretical rationale as a potential confounding factor and also its 

significant bivariate correlation with pregnancy risk perceptions, vigorous LTPA efficacy 

beliefs, and participating in vigorous LTPA during pregnancy (see Table 4.6, Chapter 4).     

Specific Aim 7: To determine the relationship of religion (Latter-day Saints [LDS] vs. non-LDS 

(high religiosity) vs. non-LDS (moderate religiosity) vs. non-LDS (low religiosity)) with LTPA, 

pregnancy risk perceptions, and LTPA efficacy beliefs among pregnant women. 

Religious groups were formed as previously described in this chapter.  Non-normal 

distributions were found for the dependent variables: moderate LTPA (skewness=2.35, 

kurtosis=7.78, K-S test p<0.001), vigorous LTPA (skewness=2.86, kurtosis=10.5, K-S 

test p<0.001), pregnancy risk perceptions (skewness=1.08, kurtosis=0.28, K-S test 

p<0.001), moderate LTPA efficacy beliefs (skewness=-0.70, kurtosis=0.13, K-S test 

p<0.001), and vigorous LTPA efficacy beliefs (skewness=-0.11, kurtosis=-0.62, K-S test 

p=0.002).  Moderate LTPA was dichotomized as “meeting moderate LTPA guidelines” 

(≥150 minutes/week) and “not meeting moderate LTPA guidelines.”  Vigorous LTPA 

was dichotomized as “participating in any vigorous LTPA” and “not participating in 

vigorous LTPA.”  Pregnancy risk perception score was dichotomized as “strong 

disagreement” (≤1.5 for score) and “all else.”  Moderate LTPA efficacy was 
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dichotomized as “strong agreement” (≥6.5 for score) and “all else.”  Vigorous LTPA 

efficacy was dichotomized as “some agreement” (≥4.5 for score) and “unsure or some 

disagreement.”  To assess categorical participant characteristics, chi-square analyses were 

performed to determine if relative frequency differed among religious groups.  Kruskal-

Wallis tests were performed to determine differences in continuous participant 

characteristics among religious groups.  Pairwise comparisons with Bonferonni 

adjustments were examined for all dependent variables.  Logistic regression analysis was 

utilized to calculate odds ratios and 95% confidence intervals for the non-LDS religious 

groups (high, moderate, and low).  The LDS religious group served as the referent 

category given the general interest of this Aim was to determine how LDS pregnant 

women differ from each of the non-LDS groups.  The relationship between religion and 

LTPA behavior during pregnancy has rarely been investigated, and therefore no 

definitive variable could be identified as a potentially important covariate to adjust for in 

this analysis. However, the previously described chi-square and Kruskal-Wallis analyses 

showed a number of variables to be related to the religious groups (p<0.05).  These 

variables were examined systematically via a forward stepwise method (by examining 

Wald statistics) to determine whether they significantly entered (p<0.05) the regression 

model.  Variables that did significantly enter were kept in the adjusted model. 
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Specific Aim 8: To determine the relationship of religion (Latter-day Saints [LDS] vs. non-LDS 

(high religiosity) vs. non-LDS (moderate religiosity) vs. non-LDS (low religiosity)) with prenatal 

HCP discussions, satisfaction with these discussions, and physical activity social support among 

pregnant women. 

Religious groups were formed as previously described in this chapter.  Non-normal 

distributions were found for the dependent variables: satisfaction of physical activity 

discussion with prenatal HCP (skewness=-1.07, kurtosis=0.94, K-S test p<0.001), total 

social support (skewness=-1.27, kurtosis=2.02, K-S test p<0.001), and social support 

from family (skewness=-1.09, kurtosis=0.91, K-S test p<0.001), friends (skewness=-1.09, 

kurtosis=0.83, K-S test p<0.001), and significant other (skewness=-1.90, kurtosis=3.18, 

K-S test p<0.001).  Median splits were utilized in order to dichotomize each variable as 

“high” and “low.”  Whether discussion of physical activity with prenatal HCP occurred (a 

further dependent variable), was already dichotomized as “yes” or “no.”  To assess 

categorical participant characteristics, chi-square analyses were performed to determine if 

relative frequency differed among religious groups.  Kruskal-Wallis tests were 

additionally performed to determine differences in continuous demographic 

characteristics among religious groups.  Pairwise comparisons with Bonferonni 

adjustments were examined for all dependent variables.  Logistic regression analysis was 

utilized to calculate odds ratios and 95% confidence intervals for the non-LDS religious 

groups (high, moderate, and low), with the LDS religious group serving as the referent 

category.  The relationship between religion and LTPA behavior during pregnancy has 

not yet been investigated, and therefore no definitive variable could be identified from 

previous literature as a potentially important covariate to adjust for in these analyses. 
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However, the previously described chi-square and Kruskal-Wallis analyses showed a 

number of variables to be related to the religious groups (p<0.05).  These variables were 

examined systematically via a forward stepwise method (by examining Wald statistics) to 

determine whether they significantly entered (p<0.05) the regression model.  Variables 

that did significantly enter were kept in the adjusted model. 
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Appendix A: IRB Approval – Michigan State University 

Figure 3.3. Study IRB approval by Michigan State University. 
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Appendix B: IRB Approval – University of Utah 

Figure 3.4. Study IRB approval by University of Utah. 
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Appendix C: Informed Consent (Electronic)  

LEISURE-TIME PHYSICAL ACTIVITY PERCEPTIONS, INFLUENCES, AND BEHAVIOR 
DURING PREGNANCY 

 

Participant Informed Consent Form (ELECTRONIC)   

You are being asked to participate in a research study about how pregnant women feel about physical activity 

during pregnancy.  

 

Subjects must be women who are currently pregnant, can speak fluent English and/or Spanish, not be on bed 

rest as prescribed by your OBGYN for your pregnancy status, and be 18 – 45 years of age.  

 

This research project’s main objective is to determine how pregnant women feel about physical activity 

during pregnancy and to see if their feelings lead to participation in physical activity.   

 

Your participation will consist of taking a 15-minute online survey using a computer device while you wait for 

your doctor appointment.  The survey will ask you questions about your physical activity beliefs, current 

exercise habits, pregnancy history, any support you receive to be physically active, and your religious beliefs.  

Your participation in this survey will assist us in better understanding what pregnant women believe about 

physical activity and how it relates the baby’s health. 

 

Your participation in the research study is completely voluntary.  You may choose not to participate and/or 

you may withdraw at any point during the study if you change your mind. There will be no penalty for 

choosing not to participate. All responses will be confidential.  Also, no identifying information, such as name, 

email address, or residential address will be collected.  Additionally, we will not use your personal medical 

records to collect any information.   

 

As a thank you for participation, you will receive a $10 gift card to Target after completing the survey. If you 

are not finished with the survey before getting called into your appointment with your doctor, you will be 

able to complete it afterwards.   

 

The researchers for this project are:  Christopher Connolly, Dr. James Pivarnik, Dr. Lanay Mudd, Dr. Maria 

Lapinski, and Dr. Deborah Feltz at Michigan State University, Dr. Rebecca Schlaff at Saginaw Valley State 

University, and Dr. Robert Silver at the University of Utah.  If you have any questions about the research 

study, please contact Christopher Connolly at 765-418-1713, connol57@msu.edu.   

 

If you have questions about your rights as a research participant, would like to obtain information or off 

input, or would like to register a complaint about this study, you may contact the Michigan State University’s 

Human Research Protection Program, 408 W. Circle Dr., Room 207 Olds Hall, Est Lansing, MI., 48823,  (517-

355-2180 or irb@msu.edu). 

 

 

By clicking on the button below, you indicate your voluntary agreement to participate in this online 

survey. 

 

______ Agree 

 (Agree will lead them to the survey) 
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Appendix D: Informed Consent (Paper Copy) 

LEISURE-TIME PHYSICAL ACTIVITY PERCEPTIONS, INFLUENCES, AND BEHAVIOR 
DURING PREGNANCY 

 
Participant Informed Consent Form (PAPER COPY) 

You are being asked to participate in a research study about how pregnant women feel about physical activity 

during pregnancy.  

 

Subjects must be women who are currently pregnant, can speak fluent English and/or Spanish, not be on bed 

rest as prescribed by your OBGYN for your pregnancy status, and be 18 – 45 years of age.  

 

This research project’s main objective is to determine how pregnant women feel about physical activity 

during pregnancy and to see if their feelings lead to participation in physical activity.   

 

Your participation will consist of taking a 15-minute survey while you wait for your doctor appointment.  The 

survey will ask you questions about your physical activity beliefs, current exercise habits, pregnancy history, 

any support you receive to be physically active, and your religious beliefs.  Your participation in this survey 

will assist us in better understanding what pregnant women believe about physical activity and how it relates 

the baby’s health. 

 

Your participation in the research study is completely voluntary.  You may choose not to participate and/or 

you may withdraw at any point during the study if you change your mind. There will be no penalty for 

choosing not to participate. All responses will be confidential.  Also, no identifying information, such as name, 

email address, or residential address will be collected.  Additionally, we will not use your personal medical 

records to collect any information.   

 

As a thank you for participation, you will receive a $10 gift card to Target after completing the survey. If you 

are not finished with the survey before getting called into your appointment with your doctor, you will be 

able to complete it afterwards.   

 

The researchers for this project are:  Christopher Connolly, Dr. James Pivarnik, Dr. Lanay Mudd, Dr. Maria 

Lapinski, and Dr. Deborah Feltz at Michigan State University, Dr. Rebecca Schlaff at Saginaw Valley State 

University, and Dr. Robert Silver at the University of Utah.  If you have any questions about the research 

study, please contact Christopher Connolly at 765-418-1713, connol57@msu.edu.   

 

If you have questions about your rights as a research participant, would like to obtain information or off 

input, or would like to register a complaint about this study, you may contact the Michigan State University’s 

Human Research Protection Program, 408 W. Circle Dr., Room 207 Olds Hall, Est Lansing, MI., 48823,  (517-

355-2180 or irb@msu.edu). 

 

 

By checking the space below, you indicate your voluntary agreement to participate in this survey. 

 

______ Agree 

 



96 
 

Appendix E: Survey Instrument 

PART 1 - PHYSICAL ACTIVITY DURING PREGNANCY 

We would like to ask you about moderate and vigorous-intensity physical activities that you 
perform in your leisure-time.  Activities during “leisure-time” refer to exercise, sports, or 
recreational activities that are not a part of your job or household responsibilities. “Moderate 
physical activity” includes activities that cause small increases in breathing or heart rate such 
as brisk walking, light swimming, or bicycling.  “Vigorous physical activity” includes activities 
that cause large increases in breathing or heart rate such as running, aerobic dance, or 
intense swimming or bicycling. Please provide the response that most closely represents your 
leisure-time physical activity that you participate in. 
 
For the next four questions, we will ask you about your moderate and vigorous leisure-time 
physical activity prior to this pregnancy. 
 
1) Prior to this pregnancy, how many days per week did you typically participate in moderate 

physical activity? 
 0  1 2 3 4 5 6 7 
 

2) Prior to this pregnancy, how many minutes per day did you typically spend participating in 
moderate physical activity (If you answered “0” for question 1, please skip this question)? 
______ 

 
3) Prior to this pregnancy, how many days per week did you typically participate in vigorous 

physical activity? 
0 1 2 3 4 5 6 7 

 
4) Prior to this pregnancy, how many minutes per day did you typically spend participating in 

vigorous physical activity (If you answered “0” for question 3, please skip this question)? 
______ 

 
 
For the next four questions, we will ask you about your moderate and vigorous leisure-time 
physical activity during this pregnancy. 
 
5) During this pregnancy, how many days per week do you typically participate in moderate 

physical activity? 
 0 1 2 3 4 5 6 7 

 
6) During this pregnancy, how many minutes per day do you typically spend participating in 

moderate physical activity (if you answered “0” for question 5, please skip this question)? 
______ 
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7) During this pregnancy, how many days per week do you typically participate in vigorous 
physical activity? 
 0 1 2 3 4 5 6 7 

 
8) During this pregnancy, how many minutes per day do you typically spend participating in 

vigorous physical activity (if you answered “0” for question 7, please skip this question)? 
______ 

 
 
 
PART 2 - BELIEFS ABOUT PREGNANCY 
We would like to first ask how at risk you feel your baby is during this pregnancy. For each 
question, please mark the number on the scale that most accurately represents your feelings.  
 
Marking “1” means you most strongly disagree with the statement.  Marking “7” means you 
most strongly agree with the statement. 
 
9) It is possible that my baby will experience a harmful effect during pregnancy. 

1 2 3 4 5 6 7  
 Strongly                Strongly 
 Disagree               Agree 
 

10) A harmful effect that my baby would experience during pregnancy is severe. 
1 2 3 4 5 6 7  
Strongly                Strongly 
Disagree               Agree 

 
 
For the next four questions, we will ask you about your beliefs that you have towards 
moderate physical activity during this pregnancy. 
 
Marking “1” means you most strongly disagree with the statement.  Marking “7” means you 
most strongly agree with the statement. 
 
11) Participating in 30 minutes of moderate physical activity per day, five times per week helps 

protect my baby from harm. 
1 2 3 4 5 6 7  
Strongly                Strongly 
Disagree               Agree 
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12) I can participate in 30 minutes of moderate physical activity per day, five times per week 
while pregnant. 

1 2 3 4 5 6 7  
Strongly                Strongly 
Disagree               Agree 
 

13) Participating in 30 minutes of moderate physical activity per day, five times per week is 
harmful to my baby. 

1 2 3 4 5 6 7  
Strongly                Strongly 
Disagree               Agree 

 
14) Women who participated in moderate activities before pregnancy should participate in 

moderate physical activity during pregnancy. 
1 2 3 4 5 6 7  
Strongly                Strongly 
Disagree               Agree 

 
 
For the next questions, we would like to ask you about your beliefs that you have towards 
vigorous physical activity during pregnancy.   
 
15) If a pregnant woman was vigorously active before and so far during pregnancy (including 

you), participation in vigorous physical activity during pregnancy would help protect her 
baby from harm. 

1 2 3 4 5 6 7  
Strongly                Strongly 
Disagree               Agree 

 
16) I can participate in some vigorous physical activity while pregnant. 

1 2 3 4 5 6 7  
Strongly                Strongly 
Disagree               Agree 

 
17) If a pregnant woman was vigorously active before pregnancy (including you), participation 

in vigorous physical activity during pregnancy could harm her baby. 
1 2 3 4 5 6 7  
Strongly                Strongly 
Disagree               Agree 
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18) Women who participated in vigorous activities before pregnancy should participate in 
vigorous physical activity during pregnancy. 

1 2 3 4 5 6 7  
Strongly                Strongly 
Disagree               Agree 

 
 
 

PART 3 - PREGNANCY HISTORY 
For these next questions, we would like to ask you about your personal pregnancy and 
delivery history.  Please mark the response that most closely represents your experiences. 
Some questions will relate to your current pregnancy, and some will relate to a previous 
pregnancy (if you have had one). 
 
19) During this pregnancy, has your prenatal physician informed you that you are “high-risk”? 

Yes 
No 
 

20) How many children have you given birth to? 
  None   

One   
Two   
Three   
More than three 

 
21) Have you had a miscarriage? 

Yes    
No  

 
22) If you answered “yes” for question 21, how many miscarriages have you had (if you 

answered “No” for question 21, please skip this question)? 
One   
Two   
Three   
More than three   

 
23) For a previous pregnancy, did you deliver your child pre-term? 

Yes   
No   
Not applicable 
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24) For a previous pregnancy, did you deliver your child via C-section? 
Yes   
No   
Not applicable  
 

25) Have you ever sought help from a healthcare provider to get pregnant? 
Yes 
No 
 

26) Select any of the conditions listed below that you have been diagnosed with during your 
current pregnancy (select all that apply). 

 Gestational Diabetes (diabetes first diagnosed during pregnancy)   
Pregnancy-Induced Hypertension (high blood pressure) 
Major Depressive Disorder (clinical depression) 

 Hyperemesis Gravidarum (severe nausea)   
None of the above 

 

27) Select any of the conditions listed below that you were diagnosed with during a previous 
pregnancy (select all that apply). 

 Gestational Diabetes (diabetes first diagnosed during pregnancy)    
Pregnancy-Induced Hypertension (high blood pressure) 
Major Depressive Disorder (clinical depression) 

 Hyperemesis Gravidarum (severe nausea)   
None of the above 

  
28) During a previous pregnancy, have you ever been prescribed bedrest?  
 Yes   

No 
Not applicable  

 
 
 
PART 4 - PRENATAL HEALTH CARE PROVIDER 
For these next questions, we would like to ask you about whether you have discussed 
physical activity during pregnancy with your doctor or midwife and the nature of those 
discussions.  Please mark the response that most accurately represents your feelings.   
 
29) During a previous pregnancy, did you and an OBGYN, midwife, or prenatal nurse discuss 

physical activity during pregnancy? 
Yes    
No   
Unsure 
Not applicable  
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30) During this pregnancy, have you and an OBGYN, midwife, or prenatal nurse discussed 
physical activity during pregnancy? 

Yes   
No  
 

31) If you answered “Yes” for question 30, did you initiate this discussion of being physically 
active during pregnancy or did an OBGYN, midwife, or prenatal nurse initiate the discussion 
(if you answered “No” for question 30, please skip this question)? 

You   
Your OBGYN/midwife/prenatal nurse   

 
32) If you answered “Yes” for question 30, please indicate on the scale below how satisfied you 

feel regarding this physical activity discussion with an OBGYN, midwife, or prenatal nurse (if 
you answered “No” for question 30, please skip this question)?  

1 2 3 4 5 6 7  
Very                 Very 
Unsatisfied                Satisfied 

 
33) If you answered “Yes” for question 30, please indicate on the scale below what you believe 

his/her expertise is regarding physical activity during pregnancy and the effects it has on 
you and your baby (if you answered “No” for question 30, please skip this question). 

  1 2 3 4 5 6 7 
  Low                  High  
  Expertise                Expertise 

 
34) If you answered “No” for question 30, would you have the desire to discuss physical activity 

during pregnancy with an OBGYN, midwife, or prenatal nurse (if you answered “Yes” for 
question 30, please skip this question)? 

  Yes   
 No   
  
35) During this pregnancy, has an OBGYN, midwife, or prenatal nurse discussed the current 

physical activity recommendations for pregnant women with you (At least 150 minutes of 
moderate physical activity per week)? 

Yes   
No 
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Marking “1” means you most strongly disagree with the statement.  Marking “7” means you 
most strongly agree with the statement. 
 
36) During this pregnancy, an OBGYN, midwife, or prenatal nurse encourages me to be 

physically active.  
  1 2 3 4 5 6 7 
  Strongly                Strongly  
  Disagree               Agree 

 
37) I feel adequately informed regarding the benefits and risks of physical activity during 

pregnancy.   
  1 2 3 4 5 6 7 
  Strongly                 Strongly  
  Disagree                Agree 

 
38) Have you ever sought out information about physical activity during pregnancy from 

another source besides from an OBGYN, midwife, or prenatal nurse? 
Yes   
No 

 
39) Please select the means by which you would most prefer to receive accurate information on 

physical activity during pregnancy (circle only one answer). 
 Discussion with your OBGYN or midwife   

Pamphlet or Booklet 
 Video      

Online Document  
 Informative Magazines   

Family or Friends 
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PART 5 - SOCIAL SUPPORT 
For these next questions, we would like to ask you about the support you currently receive 
for you participating in physical activity.  We will ask about the physical activity-support you 
receive from family, friends, and your significant other during this pregnancy.  For each 
question, please circle the number on the scale that most accurately represents your feelings. 
For the questions which pertain to a “significant other”, if you do not feel like you have such a 
person in your life right now, please mark “Not applicable”. 
 
 
Marking “1” means you most strongly disagree with the statement.  Marking “7” means you 
most strongly agree with the statement. 
 
40) Regarding physical activity, my significant other is available when I am in need. 

  1 2 3 4 5 6 7  Not applicable 
  Strongly                Strongly  
  Disagree               Agree 

 
41) I can share my successes and challenges about physical activity with my significant other. 

  1 2 3 4 5 6 7   Not applicable 
  Strongly                Strongly  
  Disagree               Agree 
 
 

42) My family really tries to help me be physically active. 
  1 2 3 4 5 6 7  Not applicable 
  Strongly                Strongly  
  Disagree               Agree 

 
43) I get the emotional help and support I need from my family so that I can be physically 

active. 
  1 2 3 4 5 6 7   Not applicable 
  Strongly                Strongly  
  Disagree               Agree 
 

44) My significant other is a real source of comfort to me when I am concerned or unsure about 
physical activity. 
  1 2 3 4 5 6 7  Not applicable  
  Strongly               Strongly  
  Disagree              Agree 

 
45) My friends really try to help me so that I can be physically active. 

  1 2 3 4 5 6 7   Not applicable 
  Strongly               Strongly  
  Disagree              Agree 
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46) Regarding physical activity, I can count on my friends when things are not going well. 
  1 2 3 4 5 6 7   Not applicable 
  Strongly                Strongly  
  Disagree                Agree 

 
47) I can talk about the concerns I have towards physical activity with my family. 

  1 2 3 4 5 6 7  Not applicable 
  Strongly                Strongly  
  Disagree               Agree 

 
48) I have friends with whom I can share my successes and challenges about physical activity. 

  1 2 3 4 5 6 7  Not applicable 
  Strongly                Strongly  
  Disagree               Agree 

 
49) My significant other cares about my feelings towards physical activity. 

  1 2 3 4 5 6 7  Not applicable 
  Strongly                Strongly  
  Disagree               Agree 

 
50) My family is willing to help me make decisions about physical activity. 

  1 2 3 4 5 6 7   Not applicable 
  Strongly                Strongly  
  Disagree               Agree 

 
51) I can talk about the concerns I have towards physical activity with my friends. 

  1 2 3 4 5 6 7   Not applicable 
  Strongly                Strongly  
  Disagree               Agree 

 
52) My family encourages me to be physically active during pregnancy. 

  1 2 3 4 5 6 7   Not applicable 
  Strongly                Strongly  
  Disagree               Agree 

 
53) My friends encourage me to be physically active during pregnancy. 

  1 2 3 4 5 6 7   Not applicable 
  Strongly                 Strongly   
  Disagree                Agree 

 
54) My significant other encourages me to be physically active. 

  1 2 3 4 5 6 7  Not applicable 
  Strongly                Strongly  
  Disagree               Agree 



105 
 

PART 6 - DEMOGRAPHICS 
For these next questions we would like to ask about some of your basic demographic 
information.  Please provide the response that most closely represents you. 
 
55) What is your age? _________ 

 
56) What is your race? 

Caucasian  
African American  
Asian   
Hispanic  
Other______________ 

 
57) How many weeks pregnant are you (If you do not know, please write unsure)? _______ 
 
58) Are you currently carrying more than one baby (i.e. twins, triplets, etc.)? 

Yes 
No 
Unsure 

 
59) What is the highest level of education you have completed? 

Less than High School   
High School/GED   
Associate Degree (2 year)  
Bachelor Degree (4 year)   
Graduate Degree   
Other______________ 

 
60) What is your estimated annual household income? 

Less than $10,000   
$10,000-$30,000   
$30,001-$50,000  
$50,001-$70,000   
Greater than $70,000 

 
61) In what U.S. state do you currently reside? 

Utah 
Michigan 
Other______________ 
 

62) How many children do you currently care for in your household? ___________ 
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63) Do you currently have a “significant other”? 
  Yes 
  No   
 
 
 
PART 7 - RELIGIOUS BELIEFS 
For the next four questions we would like to ask about some of your basic religious beliefs.  
Please provide the response that most closely represents you. 

 
64) Do you believe in a God or some sort of higher power? 

Yes    
No 

 
65) Do you regularly practice a religion? 

Yes 
No 

66) To what religious affiliation do you belong or do you most identify with? __________ 
 
67) Do you feel that your faith actively promotes a healthy lifestyle? 

Yes 
No 

 
 
For these last ten questions, please mark the number on the scale that most accurately 
represents your feelings  
 
Marking “1” means you strongly disagree with the statement.  Marking “4” means you 
strongly agree with the statement. 
 
68) My religious faith is extremely important to me. 

 1 2 3 4  
 Strongly   Strongly  
 Disagree  Agree 

 
69) I pray daily. 

 1 2 3 4  
 Strongly   Strongly  
 Disagree  Agree 

 
70) I look to my faith as a source of inspiration. 

 1 2 3 4  
 Strongly   Strongly  
 Disagree  Agree 
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71) I look to my faith as providing meaning and purpose in my life. 
 1 2 3 4  
 Strongly   Strongly  
 Disagree  Agree 

 
72) I consider myself active in my faith, church, or place of worship. 

 1 2 3 4  
 Strongly   Strongly  
 Disagree  Agree 

 
73) My faith is an important part of who I am as a person. 

 1 2 3 4  
 Strongly   Strongly  
 Disagree  Agree 

 
 
74) My relationship with God is extremely important to me. 

 1 2 3 4  
 Strongly   Strongly  
 Disagree  Agree 

 
75) I enjoy being around others who share my faith. 

 1 2 3 4  
 Strongly   Strongly  
 Disagree  Agree 

 
76) I look to my faith as a source of comfort. 

 1 2 3 4  
 Strongly   Strongly  
 Disagree  Agree 

 
77) My faith impacts many of my decisions. 

 1 2 3 4  
 Strongly   Strongly  
 Disagree  Agree 
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Appendix F: Recruitment Flyer 

Figure 3.5. Study Recruitment Flyer. 

Participants Needed for Pregnancy 

-Based Research!!! 

 
 

 Participants:   Pregnant women (ages 18-45), not prescribed bedrest,  

able to speak English or Spanish  

 

   Procedures:   Completion of a 15-minute survey (iPad or paper copy)   

Survey content includes: 
 Physical activity beliefs 

 Exercise behavior 

 Physical activity social support 

 Interactions with Healthcare Provider 

 Past pregnancy history 

 Basic religious beliefs 
 

Participants will be compensated with a $10 gift card to Target as  

thanks for their help with our study!!! 
 

 

If interested, please contact: 

 

Chris Connolly, M.S. (Study Coordinator) 

Phone: 765-418-1713 

Email: connol57@msu.edu  

  

 
Study Title: Leisure-Time Physical Activity Perceptions, Influences, and Behavior during Pregnancy 

mailto:connol57@msu.edu
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Appendix G: Dissertation Funding Sources 

 

Dissertation Funding Sources 

 

(Participant compensation, iPad devices, travel, and supplies) 

1. Research Practicum and Dissertation Fellowship 

College of Education, Michigan State University 

Funded - $3,355 

 

2. Research and Professional Development Fellowship 

Department of Kinesiology, Michigan State University 

Funded - $700 

 

3. Research Enhancement Award 

The Graduate School, Michigan State University 

Funded - $950 

 

(Study investigator support – University of Utah) 

4. The Center for Physical Activity and Health 

Department of Kinesiology, Michigan State University 

Funded - $6,000 

 

 (Study coordinator assistantship support) 

5. College of Education Seed Grant 

College of Education, Michigan State University 

Funded - $4,089 

 

6. Dissertation Completion Fellowship 

College of Education/The Graduate School, Michigan State University 

Funded - $6,000 

 

 

 

Not Funded 

 

1. Henry David Research Grant 

American Psychological Foundation 

Not Funded - $1,500 

 

2. Dissertation Research Support Fellowship 

College of Education, Michigan State University 

Not Funded - $4,000 

 



110 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

REFERENCES 

 



111 
 

REFERENCES 

 

1. Rimal RN, Real K. Perceived risk and efficacy beliefs as motivators of change: Use of 

the risk perception attitude (RPA) framework to understand health behaviors. Hum 

Commun Res. Jul 1 2003;29(3):370-399. 

 

2. Witte K. Putting the Fear Back into Fear Appeals - the Extended Parallel Process Model. 

Commun Monogr. Dec 1992;59(4):329-349. 

 

3. Rimal RN. Perceived risk and self-efficacy as motivators: Understanding individuals' 

long-term use of health information. J Commun. Dec 2001;51(4):633-654. 

 

4. Real K. Information seeking and workplace safety: A field application of the risk 

perception attitude framework. J Appl Commun Res. 2008;36(3):339-359. 

 

5. Sullivan HW, Burke Beckjord E, Finney Rutten LJ, Hesse BW. Nutrition-related cancer 

prevention cognitions and behavioral intentions: testing the risk perception attitude 

framework. Health Educ Behav. Dec 2008;35(6):866-879. 

 

6. Rimal RN, Bose K, Brown J, Mkandawire G, Folda L. Extending the Purview of the Risk 

Perception Attitude Framework: Findings from HIV/AIDS Prevention Research in 

Malawi. Health Commun. 2009;24(3):210-218. 

 

7. Rimal RN, Juon HS. Use of the Risk Perception Attitude Framework for Promoting 

Breast Cancer Prevention. J Appl Soc Psychol. Feb 2010;40(2):287-310. 

 

8. Herrmann SD, Heumann KJ, Der Ananian CA, Ainsworth BE. Validity and reliability of 

the Global Physical Activity Questionnaire (GPAQ). Measurement in Physical Education 

and Exercise Science. 2013;17(3):221-235. 

 

9. Witte K, Cameron KA, McKeon JK, Berkowitz JM. Predicting risk behaviors: 

development and validation of a diagnostic scale. Journal of health communication. Oct-

Dec 1996;1(4):317-341. 

 

10. United States. Dept. of Health and Human Services. 2008 physical activity guidelines for 

Americans : be active, healthy, and happy! Washington, DC: U.S. Dept. of Health and 

Human Services; 2008. 

 

11. Zimet GD, Dahlem NW, Zimet SG, Farley GK. The Multidimensional Scale of Perceived 

Social Support. J Pers Assess. Spr 1988;52(1):30-41. 

 

12. Zimet GD, Powell SS, Farley GK, Werkman S, Berkoff KA. Psychometric 

Characteristics of the Multidimensional Scale of Perceived Social Support. J Pers Assess. 

Win 1990;55(3-4):610-617. 



112 
 

 

13. Plante TG, Boccaccini M. The Santa Clara Strength of Religious Faith Questionnaire. 

Pastoral Psychology. 1997;45:375-387. 

 

14. Freiheit SR, Sonstegard K, Schmitt A, Vye C. A psychometric evaluation of the Santa 

Clara Strength of Religious Faith Questionnaire. Pastoral Psychology. 2006;55:27-33. 

 

15. Plante TG, Boccaccini M. Reliability and validity of the Santa Clara Strength of 

Religious Faith Questionnaire. Pastoral Psychology. 1997;45:429-437. 

 

16. Sherman AC, Plante TG, Simonton S, Adams DC, Burris K, Harbison C. Assessing 

religious faith in medical patients: Cross-validation of the Santa Clara Strength of 

Religious Faith Questionnaire. Pastoral Psychology. 1999;48:129-142. 

 

17. Sherman AC, Plante TG, Simonton S, Adams DC, Harbison C, Burris SK. A 

multidimensional measure of religious involvement for cancer patients: the Duke 

Religious Index. Supportive care in cancer : official journal of the Multinational 

Association of Supportive Care in Cancer. Mar 2000;8(2):102-109. 

 

18. Plante TG, Yancey S, Sherman AC, Guertin M, Pardini D. Further validation for the 

Santa Clara Strength of Religious Faith Questionnaire. Pastoral Psychology. 1999;48:11-

21. 

 

19. Plante TG. The Santa Clara Strength of Religious Faith Questionnaire: Assessing Faith 

Engagement in a Brief and Nondenominational Manner. Religions. Dec 2010;1(1):3-8. 

 

20. Sherman AC, Simonton S, Adams DC, et al. Measuring religious faith in cancer patients: 

Reliability and construct validity of the Santa Clara Strength of Religious Faith 

Questionnaire. Psycho-Oncol. Sep-Oct 2001;10(5):436-443. 

 

21. Aiken LS, West SG, Reno RR. Multiple regression : testing and interpreting 

interactions. Newbury Park, Calif.: Sage Publications; 1991. 

 

 

 

 

 

 



113 
 

CHAPTER 4 

RESULTS 

 We planned to recruit at least 300 pregnant women who met the participant inclusion 

criteria (18-45 years of age, fluent English or Spanish speaker, not on prescribed bedrest).  

Although 360 pregnant women participated in this investigation, 18 women were excluded from 

final analyses as a result of incomplete LTPA data, 20 as a result of incomplete psychosocial or 

religious data, and 10 as a result of carrying more than one fetus.   Furthermore, 10 women were 

excluded as a result of self-reported LTPA ≥3 standard deviations above the mean.  The final 

analytic sample for this investigation was 302 participants, as shown in Figure 4.1.  Data from 

141 participants were provided by investigators from the University of Utah’s Health Science 

Center in Salt Lake City, Utah.  Data from the remaining 161 participants were provided by 

study investigators located in the mid-Michigan area at Michigan State University.   

Participant characteristics for the total analytic sample are displayed in Table 4.1.  In 

total, 27.2% (n=82) of the sample reported meeting the current moderate LTPA guidelines (≥150 

minutes per week)
1
 as compared to 41.1% (n=124) of participants who achieved these guidelines 

prior to pregnancy.  Likewise, 30.1% (n=91) reported participating in any vigorous LTPA as 

compared to 62.9% (n=190) who participated in any vigorous LTPA prior to pregnancy.  The 

total analytic sample for this investigation had a median age of 28 (range 18-45) and a median 

gestational age of 27 weeks (range 5-40).  Participants were primarily Caucasian (72.8%, n=220) 

and multiparous (63.9%, n=193), with the majority having at least some college education 

(59.3%, n=179).  Nearly two-thirds of participants (n=199) reported having discussed LTPA 

with their prenatal HCP sometime during the current pregnancy. 
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Figure 4.1. Participant flowchart for the total analytic sample. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Participants who completed 
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(n=170) 

Participants with complete 
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Table 4.1. Participant characteristics for total sample. 

 (n=302) 

median (range)  

Age (years) 28 (15, 45) 

Gestational Age (weeks) 27 (5, 40) 

  

frequency (percentage)  

Parity  

       Nulliparous 109 (36.1) 

       Multiparous 193 (63.9) 

Race  

       Caucasian 220 (72.8) 

       Non-Caucasian 82 (27.2) 

Education  

       High School or less 123 (40.7) 

       Some College 179 (59.3) 

Income  

       ≤$30,000 136 (45.5) 

       >$30,000 163 (54.5) 

Miscarriage 91 (30.1) 

Preterm Birth 40 (13.2) 

C-section 54 (17.9) 

Previous Conditions†           36 (11.9) 

Current Conditions† 38 (12.6) 

Moderate LTPA Efficacy  

       Strong agreement 71 (23.5) 

Vigorous LTPA Efficacy  

       Strong agreement 25 (8.2) 

Pregnancy Risk  

       Strong disagreement 148 (49.0) 

Moderate LTPA Risk  

       Strong disagreement 205 (67.9) 

Vigorous LTPA Risk  

       Strong disagreement 68 (22.5) 

Discussed LTPA w/ HCP 199 (65.9) 

Pre Met LTPA Guidelines 124 (41.1) 

Meet LTPA Guidelines 82 (27.2) 

Pre Any Vigorous LTPA 190 (62.9) 

Any Vigorous LTPA 90 (30.1) 

†Gestational diabetes, pregnancy-induced hypertension, hyperemesis  

  gravidarum, or major depressive disorder. 
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Specific Aim 1: To develop a survey instrument to measure pregnant women’s pregnancy risk 

perceptions, LTPA efficacy beliefs, and LTPA in order to utilize the Risk Perception Attitude 

Framework (RPA). 

General development procedures and content overview of the survey instrument utilized 

for this dissertation are described in Chapter 3.  Pregnancy risk perception (harm to the baby 

during pregnancy) questions assessing perceived severity and perceived susceptibility 

demonstrated acceptable internal consistency (Cronbach’s alpha (α) = 0.78).  LTPA efficacy 

beliefs questions assessed response and self-efficacy for both moderate and vigorous LTPA  and 

demonstrated acceptable internal consistency (α = 0.69, α = 0.67).   

 

Specific Aim 2: To determine the pregnancy risk perceptions and LTPA efficacy beliefs in a 

convenience sample of 300-400 pregnant women from mid-Michigan and Salt Lake City, Utah 

regions. 

Figure 4.2 demonstrates the non-normal distributions for pregnancy risk perceptions 

(skewness=1.08, kurtosis=0.28, K-S test p<0.001) and moderate LTPA efficacy beliefs 

(skewness=-0.70, kurtosis=0.13, K-S test p<0.001).  Although less skew was evident for 

vigorous LTPA efficacy beliefs, the distribution was still found to be non-normal (skewness=-

0.11, kurtosis=-0.62, K-S test p=0.002) (Figure 4.2).  Approximately half of the sample (49.0%, 

n=148) reported strong disagreement with the susceptibility/severity of a harmful effect their 

babies could experience during pregnancy, and a further 40.7% (n=123) indicated some 

disagreement.  Just over 50% (n=152) of participants reported some agreement with 

response/self-efficacy of moderate LTPA, and a further 23.5% (n=71) indicated strong 
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agreement.  With respect to the vigorous LTPA efficacy, strong agreement was reported by only 

8.2% (n=25); however, 41.1% (n=124) reported some agreement.  As a point of interest, 68% 

(n=205) of participants indicated strong disagreement that moderate LTPA participation has a 

harmful effect on the baby as compared to approximately 23% (n=68) for vigorous LTPA.  Table 

4.2 provides the median and range for each of these variables (and also moderate and vigorous 

LTPA in min/week) given the non-normal distribution of data.   

Figure 4.2. Histograms depicting the frequencies of  (A) pregnancy risk perceptions,        

(B) moderate LTPA efficacy beliefs, and (C) vigorous LTPA efficacy beliefs (7=strongly 

agree, 1= strongly disagree). 
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Table 4.2.  LTPA descriptive statistics for total sample. 

 (n=302) 

median (range)  

Moderate LTPA (min/week) 90 (0, 1080) 

Vigorous LTPA (min/week) 0 (0, 360) 

Prepregnancy Moderate LTPA (min/week) 120 (0, 1080) 

Prepregnancy Vigorous LTPA (min/week) 37.5 (0, 450) 

Pregnancy Risk† 2.0 (1.0, 7.0) 

Moderate LTPA Efficacy† 5.5 (1.0, 7.0) 

Vigorous LTPA Efficacy† 4.0 (1.0, 7.0) 

†For all risk and efficacy variables; 7=strongly agree, 1=strongly disagree 

 

Specific Aim 3: To determine if differences exist in meeting the moderate LTPA guidelines 

among pregnancy risk perception/moderate LTPA efficacy attitudinal groups as defined by the 

RPA. 

  Descriptive statistics for demographic characteristics of each attitudinal group are 

displayed in Table 4.3.  Chi-square analyses indicated differences among attitudinal groups for 

race, education, income, preterm birth, adverse maternal conditions for a prior pregnancy, 

moderate LTPA risk perception, total physical activity social support, as well as physical activity 

social support from family and friends (p<0.05).  
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Table 4.3. Participant characteristics of attitudinal groups (moderate LTPA). 

 

 

Responsive 

(n=87) 

Proactive 

(n=72) 

Avoidant 

(n=67) 

Indifferent 

(n=76) 

 

p-value 

median (range)      

Age (years) 28 (19, 39) 28.5 (19, 40) 28 (19, 40) 26 (15, 45) 0.191 

Gestational Age (weeks) 24 (8, 40) 28 (5, 40) 24.5 (8, 40) 29.5 (6, 40) 0.062 

      

frequency (percentage)      

Parity     0.356 

       Nulliparous 33 (37.9) 21 (29.2) 29 (43.3) 26 (34.2)  

       Multiparous 54 (62.1) 51 (70.8) 38 (56.7) 50 (65.8)  

Race     <0.001* 

       Caucasian 78 (89.7) 51 (70.8) 48 (71.6) 43 (56.6)  

       Non-Caucasian 9 (10.3) 21 (29.2) 19 (28.4) 33 (43.4)  

Education     <0.001* 

       High School or less 21 (24.1) 28 (38.9) 26 (38.8) 48 (63.2)  

       Some College 66 (75.9) 44 (61.1) 41 (61.2) 28 (36.8)  

Income     0.003* 

       ≤$30,000 31 (35.6) 31 (43.1) 27 (40.9) 47 (63.5)  

       >$30,000 56 (64.4) 41 (56.9) 39 (59.1) 27 (36.5)  

Miscarriage 23 (26.4) 23 (31.9) 22 (32.8) 23 (30.3) 0.823 

Preterm Birth 13 (14.9) 5 (6.9) 13 (19.4) 9 (11.8) 0.037* 

C-section 13 (14.9) 14 (19.4) 11 (16.4) 16 (21.1) 0.841 

Previous Conditions†           5 (5.7) 6 (8.3) 12 (17.9) 13 (17.1) 0.016* 

Current Conditions† 10 (11.5) 6 (8.3) 13 (19.4) 9 (11.8) 0.246 

LTPA Risk     <0.001* 

       Strong disagreement 68 (78.2) 65 (90.3) 24 (35.8) 48 (63.2)  

       All else  19 (21.8) 7 (9.7) 43 (64.2) 28 (36.8)  

Total Social Support     0.037* 

       High 46 (52.9) 45 (62.5) 28 (41.8) 32 (42.1)  

       Low 41 (47.1) 27 (37.5) 39 (58.2) 44 (57.9)  

Family Social Support     0.011* 

       High 51 (58.6) 44 (61.1) 25 (37.3) 34 (44.7)  

       Low 36 (41.4) 28 (38.9) 42 (62.7) 42 (55.3)  

Friend Social Support     0.015* 

       High 49 (56.3) 46 (63.9) 29 (43.3) 31 (40.8)  

       Low 38 (43.7) 26 (36.1) 38 (56.7) 45 (59.2)  

Sig Other Social Support     0.349 

       High 49 (56.3) 45 (62.5) 32 (47.8) 40 (52.6)  

       Low 38 (43.7) 27 (37.5) 35 (52.2) 36 (47.4)  

Discussed LTPA w/ HCP 58 (66.7) 46 (63.9) 47 (70.1) 48 (63.2) 0.815 

Pre Met LTPA Guidelines 43 (49.4) 34 (47.2) 20 (29.9) 27 (35.5) 0.044* 

Meet LTPA Guidelines 33 (37.9) 24 (33.3) 13 (19.4) 12 (15.8) 0.004* 

*Significant differences comparing RPA groups (p <0.05). 

†Gestational diabetes, pregnancy-induced hypertension, hyperemesis gravidarum, or major depressive disorder. 
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The frequency of participants meeting moderate LTPA guidelines during pregnancy 

significantly differed among groups, χ
2
(3)=13.50, p=0.004.  Pairwise comparisons with 

Bonferonni adjustments were performed and revealed that the frequency of meeting moderate 

LTPA guidelines was significantly greater for the responsive group compared to the indifferent 

group (Figure 4.3).  No other significant differences in meeting the moderate LTPA guidelines 

were found. 

Figure 4.3. Relative frequency of meeting moderate LTPA guidelines by attitudinal groups. 

 
  

Logistic regression was performed to determine the odds of meeting moderate LTPA 

guidelines during pregnancy for each attitudinal group.  The overall unadjusted model was 

statistically significant (χ
2
(3)=13.83, p=0.003), but explained only 6.5% of the variance in 

meeting the guidelines.  Table 4.4 shows the responsive group had 3.26 times the odds (CI=1.53-

6.92) of achieving the moderate LTPA guidelines as compared to the indifferent group, whereas 

the proactive group had 2.67 times the odds (CI=1.21-5.86).  The avoidant group did not have 
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*Significantly greater than the indifferent attitudinal group (p<0.008). 
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Of the demographic characteristics that differed significantly among attitudinal groups 

(Table 4.3), only income level, moderate LTPA risk perception, and meeting LTPA guidelines 

prior to pregnancy significantly entered the logistic regression model.  The adjusted model was 

also statistically significant (χ
2
(6)=70.84, p<0.001) and explained 30.5% of the variance in 

meeting moderate LTPA guidelines.  Further results of the adjusted model are displayed in Table 

4.4 and show the responsive group had 3.23 times the odds (CI=1.35-7.74)  of meeting the 

guidelines as compared to the indifferent group.  After controlling for potential confounding 

variables, the difference between the proactive and indifferent groups bordered on statistical 

significance.  As with the unadjusted analyses, odds ratio differences were not apparent between 

the avoidant group and indifferent group in the adjusted model. 

Table 4.4. Odds of meeting moderate LTPA guidelines by attitudinal groups. 

 

 
OR (95% C.I.) p-value aOR† (95% C.I.) p-value 

Indifferent     

Avoidant 1.28 [0.54-3.05] 0.571 1.94 [0.72-5.21] 0.188 

Proactive 2.67 [1.21-5.86]   0.015* 2.44 [0.99-6.01]     0.052 

Responsive 3.26 [1.53-6.92]   0.002* 3.23 [1.35-7.74]   0.008* 

*Significantly different compared to indifferent group (p<0.05). 

†Adjusted for income, moderate LTPA risk perception, and meeting moderate LTPA guidelines prior to pregnancy. 

 

Specific Aim 4: To determine if differences exist in vigorous LTPA participation among 

pregnancy risk perception/vigorous LTPA efficacy attitudinal groups as defined by the RPA. 

Descriptive statistics for demographic characteristics of each attitudinal group are 

displayed in Table 4.5.  Kruskal-Wallis analyses suggested that age and gestational age differ 

among attitudinal groups.  Chi-square analyses indicated differences among attitudinal groups 
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for race, education, income, miscarriage, preterm birth, and vigorous LTPA risk perception 

(p<0.05). 

Table 4.5. Participant characteristics of attitudinal groups (vigorous LTPA). 

 

 

Responsive 

(n=81) 

Proactive 

(n=68) 

Avoidant 

(n=73) 

Indifferent 

(n=80) 

 

p-value 

median (range)      

Age (years) 27 (19, 39) 29 (17, 40) 29 (19, 40) 25 (15, 45) 0.006* 

Gestational Age (weeks) 23 (8, 40) 32 (5, 40) 26 (8, 40) 27.5 (6, 40) 0.020* 

      

frequency (percentage)      

Parity     0.161 

       Nulliparous 31 (38.3) 17 (25.0) 31 (42.5) 30 (37.5)  

       Multiparous 50 (61.7) 51 (75.0) 42 (57.5) 50 (62.5)  

Race     <0.001* 

       Caucasian 69 (85.2) 51 (75.0) 57 (78.1) 43 (53.8)  

       Non-Caucasian 12 (14.8) 17 (25.0) 16 (21.9) 37 (46.3)  

Education      

       High School or less 26 (32.1) 25 (36.8) 21 (28.8) 51 (63.7) <0.001* 

       Some college 55 (67.9) 43 (63.2) 52 (71.2) 29 (36.3)  

Income     0.003* 

       ≤$30,000 32 (40.0) 28 (41.8) 26 (35.6) 50 (63.3)  

       >$30,000 48 (60.0) 39 (58.2) 47 (64.4) 29 (36.7)  

Miscarriage 15 (18.5) 25 (36.8) 30 (41.1) 21 (26.3) 0.010* 

Preterm Birth 10 (12.3) 5 (7.4) 16 (21.9) 9 (11.3) 0.009* 

C-section 13 (16.0) 14 (20.6) 11 (15.1) 16 (20.0) 0.903 

Previous Conditions†           9 (11.1) 8 (11.8) 8 (11.0) 11 (13.8) 0.872 

Current Conditions† 8 (9.9) 7 (10.3) 15 (20.5) 8 (10.0) 0.135 

LTPA Risk     <0.001* 

       Strong disagreement 16 (19.8) 31 (45.6) 3 (4.1) 18 (22.5)  

       All else 65 (80.2) 37 (54.4) 70 (95.9) 62 (77.5)  

Total Social Support     0.398 

       High 43 (53.1) 38 (55.9) 31 (42.5) 39 (48.8)  

       Low 38 (46.9) 30 (44.1) 42 (57.5) 41 (51.2)  

Family Social Support     0.157 

       High 46 (56.8) 39 (57.4) 30 (41.1) 39 (48.6)  

       Low 35 (43.2) 29 (42.6) 43 (58.9) 41 (51.2)  

Friend Social Support     0.404 

       High 46 (56.8) 37 (54.4) 32 (43.8) 40 (50.0)  

       Low 35 (43.2) 31 (45.6) 41 (56.2) 40 (50.0)  

Sig Other Social Support     0.504 

       High 46 (56.8) 41 (60.3) 35 (47.9) 44 (55.0)  

       Low 35 (43.2) 27 (39.7) 38 (52.1) 36 (45.0)  

Discussed LTPA w/ HCP 54 (66.6) 41 (60.3) 51 (69.9) 53 (66.3) 0.685 

Pre Any Vigorous LTPA 62 (76.5) 45 (66.2) 37 (50.7) 46 (57.5) <0.006* 

Any Vigorous LTPA 41 (50.6) 26 (38.2) 4 (5.5) 20 (25.0) <0.001* 

*Significant differences comparing RPA groups (p <0.05). 

†Gestational diabetes, pregnancy-induced hypertension, hyperemesis gravidarum, or major depressive disorder 
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The frequency of participating in any vigorous LTPA during pregnancy significantly 

differed among groups (χ
2
(3)=40.34, p<0.001).  Pairwise comparisons with Bonferonni 

corrections were performed and revealed that the frequency of participating in vigorous LTPA 

was significantly greater for the responsive group compared to the avoidant and indifferent 

groups (Figure 4.4).  Additionally, both proactive and indifferent groups had a higher frequency 

of participating in vigorous LTPA than did the avoidant group (Figure 4.4). 

Figure 4.4. Relative frequency of participating in any vigorous LTPA by attitudinal groups. 

 
 

   

 

Logistic regression was performed to determine the odds of participating in any vigorous 

LTPA during pregnancy for each attitudinal group.  The overall unadjusted model was 

statistically significant (χ
2
(3)=45.91, p<0.001) and explained only 20.0% of the variance in 

meeting the guidelines.  Table 4.6 shows the responsive group had 3.08 times the odds (CI=1.58-

5.99) of participating in vigorous LTPA as compared to the indifferent group.  However, the 
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*Significantly greater than the avoidant and indifferent attitudinal groups (p<0.008). 

†Significantly greater than the avoidant attitudinal group (p<0.008). 

 



124 
 

avoidant group had significantly lower odds (OR=0.17, CI=0.06-0.54) compared to the 

indifferent group.  The proactive group approached significantly greater odds of achieving the 

guidelines compared to the indifferent group. 

Of the demographic characteristics that significantly differed among attitudinal groups 

(Table 4.5), only education level, vigorous LTPA risk perception, and participating in vigorous 

LTPA prior to pregnancy significantly entered the logistic regression model.  The adjusted model 

was also statistically significant (χ
2
(6)=116.86, p<0.001) and explained 45.5% of the variance in 

vigorous LTPA participation.  Further results of the adjusted model are displayed in Table 4.6 

and show the responsive group had 3.65 times the odds (CI=1.60-8.36) of participating in 

vigorous LTPA as compared to the indifferent group, with the avoidant group having had 

significantly lower odds (aOR=0.25, CI=0.07-0.86).  Like the unadjusted model, adjusted results 

revealed the odds of participating in vigorous LTPA to be near statistically greater for the 

proactive group than the indifferent group. 

Table 4.6. Odds of participating in and vigorous LTPA by attitudinal groups. 

 

 
OR (95% C.I.) p-value aOR† (95% C.I.) p-value 

Indifferent     

Avoidant 0.17 [0.06-0.54]   0.001* 0.25 [0.07-0.86]          0.028* 

Proactive 1.86 [0.92-3.75] 0.080 2.24 [0.95-5.27]          0.064 

Responsive 3.08 [1.58-5.99]   0.002* 3.65 [1.60-8.36]          0.002* 

*Significantly different compared to indifferent group (p<0.05). 

†Adjusted for education, vigorous LTPA risk perception, and participating in vigorous LTPA prior to pregnancy. 
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Specific Aim 5: To determine if the interaction of pregnancy risk perceptions and moderate 

LTPA efficacy is associated with meeting moderate LTPA guidelines among pregnant women. 

Correlations between demographic characteristics and the independent variables and 

dependent variable are displayed in Table 4.7.  Moderate LTPA risk perception and multiparity 

were weakly inversely associated with the likelihood of meeting the moderate LTPA guidelines 

(r= -0.12 and r= -0.13, p<0.05).  Meeting moderate LTPA guidelines prior to pregnancy was 

moderately associated with meeting moderate LTPA guidelines during the current pregnancy 

(r=0.43, p<0.05).   

Table 4.8 shows the results from the hierarchical logistic regression analyses.  For step 1, 

demographic control variables (income level, meeting moderate LTPA guidelines prior to 

pregnancy) were entered into the model and explained 25.9% of the variance in meeting 

moderate LTPA guidelines during pregnancy.  Specifically, those who met these guidelines prior 

to pregnancy were 8.20 times more likely (p<0.001) to meet them during pregnancy compared to 

those who did not.  For step 2, the single psychosocial control variable (moderate LTPA risk 

perception) was entered into the model and explained an additional 1.6% of the variance.  The 

main effects of pregnancy risk perceptions and moderate LTPA efficacy beliefs were tested in 

step 3.  Results from this step explained an additional 6.4% of the variance in meeting moderate 

LTPA guidelines.  Those with higher pregnancy risk perceptions (per 0.5 increase on 1-7 

agreement scale) had significantly greater odds (OR=1.37, p<0.05) of meeting the moderate 

LTPA guidelines compared to those with lower risk perceptions.  Likewise, those with higher 

efficacy beliefs for moderate LTPA (per 0.5 increase on 1-7 agreement scale) had significantly 

greater odds (OR=1.82, p<0.01).  In the final step, the interaction term for pregnancy risk and 
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moderate LTPA efficacy was entered into the model but was not significant.  In total, the model 

explained 34% of the variance in meeting moderate LTPA guidelines during pregnancy. 

Table 4.7. Bivariate correlations among demographic and moderate LTPA variables. 

Variable 
Pregnancy Risk 

Perceptions 

Mod LTPA 

Efficacy Beliefs 

Pregnancy Risk x 

LTPA Efficacy 

Met LTPA 

Guidelines 

Age .100  .070  -.044 -.046 

Gestational Age    -.156**   -.117*   .013 -.015 

Total Social Support .049       .201**   .047   .003 

Mod LTPA Risk Perception     .216**     -.364**      -.149**    -.125* 

Parity (multiparous)  -.117* -.022  -.012    -.115* 

Race (Caucasian)     .196**       .227**  -.010   .071 

Education (>High School)     .219**       .269** -.108  -.009 

Income (>$30,000)     .168**       .156** -.091   -.071 

Past Miscarriage            -.001 -.051 -.108    .021 

Past Preterm Birth   .148* -.111 -.024    .081 

Past C-Section           -.053 -.114   .012    .011 

Previous Conditions† .019      -.247**   .003   -.074 

Current Conditions† .081   -.126*  -.055    .038 

Discussed LTPA w/ HCP .085  .016  -.034    .015 

Pre Met LTPA Guidelines .019       .211**    .052        .429** 

*Significant correlation (p<0.05).           

**Significant correlation (p<0.01). 

†Gestational diabetes, pregnancy-induced hypertension, hyperemesis gravidarum, or major depressive disorder. 

 
 

Table 4.8. Predictors of meeting moderate LTPA guidelines. 

 Exp(β) 95% C.I. ∆R
2
 

Step 1: Demographic Controls         .259*** 

       Income 0.69 [0.39-1.21]  

       Pre Met LTPA Guidelines        8.20***   [4.56-14.88]  

Step 2: Psychosocial Controls    .016* 

       LTPA Risk Perception 0.74 [0.54-1.01]  

Step 3: Risk and Efficacy Effects        .064*** 

       Pregnancy Risk Perceptions†   1.37* [1.02-1.84]  

       LTPA Efficacy Beliefs†     1.82** [1.24-2.68]  

Step 4: Interaction   NS 

       Pregnancy Risk x LTPA Efficacy† 0.94 [0.66-1.36]  

Total R
2
         .340*** 

*Significant correlation (p<0.05).           

**Significant correlation (p<0.01).      

***Significant correlation (P<0.001). 

†Variables centered and standardized according to Aiken & West.
2
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Specific Aim 6: To determine if the interaction of pregnancy risk perceptions and vigorous 

LTPA efficacy is associated with participating in any vigorous LTPA among pregnant women. 

Correlations among demographic characteristics and the independent variables and 

dependent variable are displayed in Table 4.9.  Vigorous LTPA risk perception and having 

experienced preterm birth for a previous pregnancy were weakly inversely associated with 

participating in vigorous LTPA (r= -0.16 and r= -0.14, p<0.05).  Participating in vigorous LTPA 

prior to pregnancy was moderately associated with vigorous LTPA participation during the 

current pregnancy (r=0.44, p<0.05).   

Table 4.10 shows the results from the hierarchical logistic regression analyses.  For step 

1, demographic control variables (education, participating in any vigorous LTPA prior to 

pregnancy) were entered into the model and explained 32.8% of the variance in vigorous LTPA 

participation during pregnancy.  Specifically, those who participated in vigorous LTPA prior to 

pregnancy had significantly greater odds (OR=25.29, p<0.001) to do so during pregnancy 

compared to those who did not.  However, pregnant women with some level of college education 

had significantly lower odds (OR=0.48, p<0.05) of participating in vigorous LTPA compared to 

those with lower education levels.  For step 2, the single psychosocial control variable (vigorous 

LTPA risk perception) was entered into the model and explained a further 2.1% of the variance.  

The main effects of pregnancy risk perceptions and vigorous LTPA efficacy beliefs were tested 

in step 3.  Results from this step explain an additional 16.6% of the variance in vigorous LTPA 

participation during pregnancy.  The pregnancy risk perceptions score was not significantly 

related to vigorous LTPA participation during pregnancy.  However, those with higher vigorous 

LTPA efficacy beliefs (per 0.5 increase on 1-7 agreement scale) had 4.09 times greater odds 

(p<0.01) compared to those with lower vigorous LTPA efficacy.  In the final step, the interaction 
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term for pregnancy risk and vigorous LTPA efficacy was entered into the model, but was not 

significant.  In total, the model explained 51.5% of the variance in vigorous LTPA participation. 

Table 4.9. Bivariate correlations among demographic and vigorous LTPA variables. 

Variable 
Pregnancy Risk 

Perceptions 

Vig LTPA  

Efficacy Beliefs 

Pregnancy Risk x 

LTPA Efficacy 

Any Vigorous 

LTPA 

Age .100 .089 -.106 -.097 

Gestational Age    -.156** .043 -.008  .015 

Total Social Support .049     .165**             .087  .087 

Vig LTPA Risk Perception     .202**    -.383** -.093     -.156** 

Parity (parous) -.117* .070 -.041 -.077 

Race (Caucasian)     .196**     .222** -.102 -.005 

Education (>High School)     .219**   .126*   -.139* -.102 

Income (>$30,000)     .168** .104 -.098 -.089 

Past Miscarriage            -.001           -.102 -.108 -.070 

Past Preterm Birth   .148*           -.140  .016   -.143* 

Past C-Section           -.053           -.028  .030 -.099 

Previous Conditions† .019           -.031  .040 -.001 

Current Conditions† .081           -.068 -.071   .012 

Discussed LTPA w/ HCP .085           -.022 -.010     .122* 

Pre Any Vigorous LTPA .044     .187**  .009       .444** 

*Significant correlation (p<0.05).      

**Significant correlation (p<0.01). 

†Gestational diabetes, pregnancy-induced hypertension, hyperemesis gravidarum, or major depressive disorder. 

 
 

Table 4.10. Predictors of participating in vigorous LTPA. 

 Exp(β) 95% C.I. ∆R
2
 

Step 1: Demographic Controls         .328*** 

       Education  0.48* [0.27-0.85]  

       Pre Any Vigorous LTPA        25.29***   [8.86-72.19]  

Step 2: Psychosocial Controls    .021* 

       LTPA Risk Perception   0.79* [0.65-0.96]  

Step 3: Risk and Efficacy Effects        .166*** 

       Pregnancy Risk Perceptions† 1.04 [0.75-1.46]  

       LTPA Efficacy Beliefs†        4.09*** [2.57-6.49]  

Step 4: Interaction   NS 

       Pregnancy Risk x LTPA Efficacy† 1.41 [0.86-2.29]  

Total R
2
        .515*** 

*Significant correlation (p<0.05).      

***Significant correlation (p<0.001). 

†Variables centered and standardized according to Aiken & West.
2
 

 



129 
 

Specific Aim 7: To determine the relationship of religion (Latter-day Saints [LDS] vs. non-

LDS (high religiosity) vs. non-LDS (moderate religiosity) vs. non-LDS (low religiosity)) with 

LTPA, pregnancy risk perceptions, and LTPA efficacy beliefs among pregnant women. 

Demographic characteristics of each religious group are displayed in Table 4.11.  

Education and income level significantly differed among religious groups (χ
2
(3)=15.71, p=0.001; 

χ
2
(3)=38.14, p<0.001)  with LDS pregnant women more likely to have completed at least some 

college education and have a higher income level compared to non-LDS high, moderate, and low 

religiosity pregnant women.  LDS pregnant women were also more likely to be Caucasian than 

non-LDS pregnant women of low and moderate religiosity, who in turn were more likely to be 

Caucasian than non-LDS high religiosity pregnant women (χ
2
(3)=42.25, p<0.001).   Differences 

were not seen among religious groups for the likelihood of experiencing miscarriage, preterm 

birth, C-section, adverse maternal conditions during this pregnancy, and adverse maternal 

conditions during a previous pregnancy.  LDS pregnant women were more likely to be 

multiparous than non-LDS pregnant women of moderate and low religiosity (χ
2
(3)=19.92, 

p<0.001), but not more so than non-LDS high religiosity pregnant women.  Furthermore, LDS 

pregnant women were more likely to seek the help of a healthcare professional for the purpose of 

becoming pregnant compared to non-LDS pregnant women of high, moderate, or low religiosity 

(χ
2
(3)=10.80, p<0.013).  LTPA behavior and perception variables for each religious group are 

displayed in Table 4.12.   
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Table 4.11. Demographic characteristics for religious groups. 

 

 

LDS 

 

(n=94) 

Non-LDS 
(High Rel.) 

(n=75) 

Non-LDS 
(Mod Rel.) 

(n=68) 

Non-LDS 
(Low Rel.) 

(n=65) 

 

p-value 

median (range)      

Age (years) 29 (20, 45) 27 (17, 36) 26.5 (18, 40) 28 (15, 38) 0.064 

Gestational Age (weeks) 27.5 (6, 40) 26 (10, 40) 27 (5, 40) 28 (20, 35) 0.894 

Religiosity Score 40 (11, 40) 39 (36, 40) 28 (20, 35) 12 (10, 19) <0.001* 

      

frequency (percentage)      

Parity     <0.001* 

       Nulliparous 19 (20.2) 27 (36.0) 28 (41.2) 35 (53.8)  

       Multiparous 75 (79.8) 48 (64.0) 40 (58.8) 30 (46.2)  

Race     <0.001* 

       Caucasian 87 (92.5) 36 (48.0) 48 (70.6) 49 (75.4)  

       Non-Caucasian 7 (7.4) 39 (52.0) 20 (29.4) 16 (24.6)  

Education       0.001* 

       High School or less 24 (25.5) 41 (54.7) 31 (45.6) 27 (41.5)  

       Some College 70 (74.5) 34 (45.3) 37 (54.4) 38 (58.5)  

Income     <0.001* 

       ≤$30,000 19 (20.2) 44 (60.3) 42 (61.8) 31 (48.4)  

       >$30,000 75 (79.8) 29 (39.7) 26 (38.2) 33 (51.6)  

Miscarriage 29 (30.9) 20 (26.7) 24 (35.3) 18 (27.7) 0.683 

Preterm Birth 18 (19.1) 5 (6.7) 8 (11.8) 9 (13.8) 0.159 

C-section 19 (20.2) 10 (13.3) 13 (19.1) 12 (18.5) 0.258 

Previous Conditions†           11 (11.7) 11 (14.7) 10 (14.7) 4 (6.2) 0.420 

Current Conditions† 9 (9.6) 11 (14.7) 9 (13.2) 9 (13.8) 0.755 

Fertility Treatment 19 (20.2) 5 (6.7) 4 (5.9) 7 (10.8)   0.013* 

*Significant differences comparing religious groups (p<0.05). 

†Religiosity scores range from 10-40 (per the Santa Clara Strength of Religious Faith Questionnaire) 
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Table 4.12. LTPA behavior and perceptions of religious groups. 

 

 

LDS 

 

(n=94) 

Non-LDS 
(High Rel.) 

(n=75) 

Non-LDS 
(Mod Rel.) 

(n=68) 

Non-LDS 
(Low Rel.) 

(n=65) 

 

p-value 

frequency (percentage)      

Pre Met LTPA Guidelines 33 (35.1) 30 (40.0) 31 (45.6) 30 (46.2) 0.443 

Met LTPA Guidelines 18 (19.1) 19 (25.3) 16 (23.5) 29 (44.6)   0.003* 

Pre Any Vigorous LTPA 64 (68.1) 43 (57.3) 44 (64.7) 39 (60.0) 0.492 

Any Vigorous LTPA 31 (33.0) 31 (41.3) 15 (22.1) 14 (21.5)   0.027* 

Pregnancy Risk       0.011* 

       Strong disagreement 37 (39.4) 44 (58.7) 28 (41.2) 39 (60.0)  

       All else  57 (60.6) 31 (41.3) 40 (58.8) 26 (40.0)  

Moderate LTPA Efficacy     0.247 

       Strong agreement 25 (26.6) 22 (29.3) 12 (17.6) 12 (18.5)  

       All else  69 (73.4) 53 (70.7) 56 (82.4) 53 (81.5)  

Vigorous LTPA Efficacy       0.005* 

       Agreement 56 (59.6) 42 (56.0) 29 (42.6) 22 (33.8)  

       Unsure or disagreement  38 (40.4) 33 (44.0) 39 (57.4) 43 (66.2)  

Moderate LTPA Risk     0.142 

       Strong disagreement 70 (74.5) 54 (72.0) 41 (60.3) 40 (61.5)  

       All else  24 (25.5) 21 (28.0) 27 (39.7) 25 (38.5)  

Vigorous LTPA Risk     0.943 

       Strong disagreement 23 (24.5) 17 (22.7) 14 (20.6) 14 (21.5)  

       All else  71 (75.5) 58 (77.3) 54 (79.4) 51 (78.5)  

*Significant differences comparing religious groups (p<0.05). 

 

The relative frequency of participants in each group meeting moderate LTPA guidelines 

during pregnancy was examined via chi-square analysis with Bonferroni adjustments.  Results 

showed differences among religious groups (χ
2
(3)=13.64, p=0.003), with LDS pregnant women 

being less likely to meet moderate LTPA guidelines compared to non-LDS low religiosity 

pregnant women (Figure 4.5), but not the other religiosity groups.  Logistic regression analyses 

were performed, with the unadjusted model (χ
2
(3)=12.94 p=0.005) indicating that non-LDS low 

religiosity pregnant women had higher odds (OR=3.43, CI=1.67-6.91) of meeting the moderate 

LTPA guidelines compared to LDS pregnant women (Table 4.13).  However, this explained only 

6.1% percent of the variance.  After controlling for potential confounding variables (pregnancy 

risk perceptions and participating in any vigorous LTPA), the first adjusted model
†
 remained 
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statistically significant (χ
2
(5)=25.28, p<0.001) and explained 11.6% percent of the variance.  As 

displayed in Table 4.13, adjusted findings
†
 also show that non-LDS low religiosity pregnant 

women had higher odds (aOR=4.17, CI=1.99-8.75) of meeting moderate LTPA guidelines 

compared to LDS pregnant women.  In a final adjusted analysis,
 
moderate LTPA efficacy beliefs 

and meeting moderate LTPA guidelines prior to pregnancy were additionally controlled for, 

resulting in a significant model (χ
2
(7)=91.38, p<0.001) that explained 37.9% of the variance.  

Adjusted findings indicated the same significant differences in odds of meeting the moderate 

LTPA recommendations as the previous models, with non-LDS low religiosity pregnant women 

having greater odds (aOR=5.43, CI=2.28-12.9) compared to LDS pregnant women (Table 4.13).  

Non-LDS high and moderate religiosity pregnant women did not significantly differ from LDS 

pregnant women for these analyses.  

Chi-square analysis indicated the relative frequency of pregnant women who participated 

in any vigorous LTPA during pregnancy significantly differed among religious groups 

(χ
2
(3)=3.22, p=0.027).  However, when Bonferroni adjustments were applied to the p value, 

group differences were not observed.  The unadjusted logistic regression model was statistically 

significant (χ
2
(3)=9.24, p=0.026) but did not indicate that non-LDS pregnant women of any 

religiosity level differed from LDS pregnant women with respect to the odds of vigorous LTPA 

participation (Table 4.14).  The first adjusted model
†
 controlled for vigorous LTPA efficacy 

beliefs and meeting moderate LTPA guidelines.  This model significantly explained 

(χ
2
(5)=65.22, p<0.001) 27.5% of the variance but again showed no differences in the odds of 

vigorous LTPA participation between non-LDS pregnant women and LDS pregnant women.  A 

final adjusted model additionally controlled for education level and vigorous LTPA participation 
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prior to pregnancy and explained 53.7% of the variance (χ
2
(7)=143.89, p<0.001).  Once again, 

no significant differences in the odds of participating in vigorous LTPA were observed. 

Figure 4.5. Relative frequencies of meeting moderate LTPA guidelines and participating in 

any vigorous LTPA by religious groups.  

  
 

 
 

 

Table 4.13. Odds of meeting moderate LTPA guidelines during pregnancy by religious 

groups. 

 

 
OR (95% C.I.) p-value aOR† (95% C.I.) p-value 

LDS -- -- -- -- 

Non-LDS High Religiosity 1.43 [0.69-3.00] 0.335 1.42 [0.67-3.02]  0.357 

Non-LDS Mod Religiosity 1.30 [0.61-2.80] 0.500 1.44 [0.66-3.15]  0.356 

Non-LDS Low Religiosity 3.40 [1.67-6.91] 0.001* 4.17 [1.99-8.75] 0.001* 

*Significantly different compared to LDS religiosity group (p<0.05). 

†Adjusted for pregnancy risk perceptions and participating in any vigorous LTPA. 
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*Significantly less than non-LDS (low religiosity) pregnant women (p<0.008). 
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Table 4.14. Odds of participating in any vigorous LTPA during pregnancy by religious 

groups. 

 

 
OR (95% C.I.) p-value aOR† (95% C.I.) p-value 

LDS -- -- -- -- 

Non-LDS High Religiosity 1.43 [0.76-2.69] 0.264 1.79 [0.88-3.63] 0.110 

Non-LDS Mod Religiosity 0.58 [0.28-1.18] 0.130 0.73 [0.33-1.60] 0.431 

Non-LDS Low Religiosity 0.56 [0.27-1.16] 0.118 0.72 [0.31-1.67] 0.447 

* Significantly different compared to LDS religiosity group (p<0.05). 

†Adjusted for vigorous LTPA efficacy beliefs and meeting moderate LTPA recommendations. 

 

 
 

Chi-square analyses indicated religious groups differed in having strong disagreement 

with pregnancy risk (χ
2
(3)=11.11, p=0.011).  However, when Bonferroni adjustments were 

applied, these differences were no longer apparent.  The unadjusted logistic regression model 

was statistically significant (χ
2
(3)=11.18, p=0.011) and indicated that non-LDS high and low 

religiosity pregnant women were more likely (OR=2.19, CI=1.18-4.06; OR=2.31, CI=1.21-4.41) 

to have strong disagreement compared to LDS pregnant women (Table 4.15).  The adjusted 

model
†
 was significant (χ

2
(6)=22.57, p<0.001) and controlled for race, education, and preterm 

birth from a previous pregnancy.  Although adjusted analyses
†
 explained 14.7% of the variance 

in the odds of having strong disagreement with pregnancy risk, differences between LDS and 

non-LDS pregnant women of any religiosity were not observed (Table 4.15). 

Table 4.15. Odds of strong disagreement with pregnancy risk by religious groups. 

 

 
OR (95% C.I.) p-value aOR† (95% C.I.) p-value 

LDS -- -- -- -- 

Non-LDS High Religiosity 2.19 [1.18-4.06]   0.013* 1.18 [0.51-2.75] 0.698 

Non-LDS Mod Religiosity 1.08 [0.57-2.04] 0.816 0.98 [0.43-2.24] 0.965 

Non-LDS Low Religiosity 2.31 [1.21-4.41]   0.011* 2.06 [0.82-5.18] 0.125 

* Significantly different compared to LDS religiosity group (p<0.05). 

†Adjusted for race, education, and preterm birth from a previous pregnancy. 
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The relative frequency of participants indicating strong agreement with response/self-

efficacy of moderate LTPA during pregnancy did not significantly differ among religious groups 

(χ
2
(3)=4.13, p=0.247) according to chi-square analysis with Bonferroni adjustments.   The 

unadjusted logistic regression model was additionally not significant (χ
2
(3)=4.19, p=0.242);  

however, an adjusted model
†
 (in which education, vigorous LTPA efficacy, and meeting 

moderate LTPA guidelines were controlled for) was statistically significant (χ
2
(6)=60.58, 

p<0.001).  For both the unadjusted and adjusted models, the odds of pregnant women reporting 

strong agreement with moderate LTPA efficacy did not differ between LDS pregnant women 

and non-LDS pregnant women of any religiosity (Table 4.16).  

Chi-square analysis with Bonferroni adjustments indicated the relative frequency of 

participants reporting at least some agreement with the response/self-efficacy of vigorous LTPA 

during pregnancy differed among religious groups (χ
2
(3)=12.73, p=0.005).  Specifically, LDS 

pregnant women were more likely to have some agreement with vigorous LTPA efficacy 

compared non-LDS low religiosity pregnant women (Figure 4.6).  Unadjusted results from 

logistic regression analysis (χ
2
(3)=12.88, p=0.005) explained only 5.6% of the variance, but also 

indicated that non-LDS moderate and low religiosity pregnant women had significantly lower 

odds (OR=0.51, CI=0.27-0.95; OR=0.35, CI=0.18-0.67) of agreeing with vigorous LTPA efficacy 

compared to LDS pregnant women (Table 4.17).  After controlling for potential confounding 

variables (race, education, and participating in any vigorous LTPA during pregnancy), the 

adjusted model
† 

remained significant (χ
2
(6)=54.88, p<0.001), but explained 22.2% of the 

variance.  As shown in table 4.17, adjusted results
†
 indicated only non-LDS low religiosity 

pregnant women significantly differ (aOR=0.44, CI=0.22-0.90) from LDS pregnant women in 

having some agreement with vigorous LTPA efficacy.   
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Figure 4.6. Relative frequencies of participant agreement for vigorous LTPA efficacy by 

religious groups.  

 
 

 

 

Table 4.16. Odds of strong agreement with moderate LTPA efficacy during pregnancy  

by religious groups. 

 

 
OR (95% C.I.) p-value aOR† (95% C.I.) p-value 

LDS -- -- -- -- 

Non-LDS High Religiosity 1.15 [0.58-2.25] 0.693 1.64 [0.75-3.59] 0.215 

Non-LDS Mod Religiosity 0.59 [0.27-1.28] 0.183 0.83 [0.35-1.96] 0.674 

Non-LDS Low Religiosity 0.63 [0.29-1.36] 0.625 0.77 [0.32-1.89] 0.571 

* Significantly different compared to LDS religiosity group (p<0.05). 
†
Adjusted for education, vigorous LTPA efficacy beliefs, and meeting moderate LTPA guidelines. 
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*Significantly greater than non-LDS (low religiosity) pregnant women (p<0.008). 
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Table 4.17. Odds of some agreement with vigorous LTPA efficacy during pregnancy by  

religious groups. 

 

 
OR (95% C.I.) p-value aOR† (95% C.I.) p-value 

LDS -- -- -- -- 

Non-LDS High Religiosity 0.86 [0.47-1.60] 0.640 1.24 [0.60-2.55] 0.568 

Non-LDS Mod Religiosity 0.51 [0.27-0.95]   0.034* 0.72 [0.36-1.43] 0.345 

Non-LDS Low Religiosity 0.35 [0.18-0.67]   0.002* 0.44 [0.22-0.90]   0.025* 

* Significantly different compared to LDS religiosity group (p<0.05). 
†
Adjusted for race, education, and participating in vigorous LTPA. 

 

Specific Aim 8: To determine the relationship of religion (Latter-day Saints [LDS] vs. non-

LDS (high religiosity) vs. non-LDS (moderate religiosity) vs. non-LDS (low religiosity)) with 

prenatal HCP discussions, satisfaction with these discussions, and physical activity social 

support among pregnant women. 

LTPA social characteristics for each religious group are displayed in Table 4.18.  

Differences were not found among religious groups in discussing LTPA with a prenatal HCP 

during pregnancy (χ
2
(3)=1.17, p=0.760).  This was confirmed via results from logistic regression 

analyses (Table 4.19).  The unadjusted model was not significant (χ
2
(3)=1.16, p=0.762).  

Although the second model
†
 (adjusted for parity, total social support, and participation in 

vigorous LTPA) was significant (χ
2
(6)=16.78, p=0.010) and explained 7.5% of the variance, it 

did not show that the odds of discussing LTPA with a prenatal HCP differed between LDS and 

non-LDS pregnant women of any religiosity (Table 4.19).    
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Table 4.18. LTPA social characteristics of religious groups. 

 

 

LDS 

 

(n=94) 

Non-LDS 
(High Rel.) 

(n=75) 

Non-LDS 
(Mod Rel.) 

(n=68) 

Non-LDS 
(Low Rel.) 

(n=65) 

 

p-value 

frequency (percentage)      

Discussed LTPA w/ HCP 58 (61.7) 50 (66.7) 46 (67.6) 45 (69.2) 0.760 

Satisfaction w/ Discussion     0.669 

       High  23 (24.5) 24 (32.0) 17 (25.0) 17 (26.2)  

       Low 35 (37.2) 26 (34.7) 29 (42.6) 28 (43.1)  

Total Social Support      0.235 

       High  52 (55.3) 30 (40.0) 35 (51.5) 34 (52.3)  

       Low 42 (44.7) 45 (60.0) 33 (48.5) 31 (47.7)  

Family Social Support     0.320 

       High  51 (54.3) 43 (57.3) 30 (44.1) 30 (46.2)  

       Low 43 (45.7) 32 (42.7) 38 (55.9) 35 (53.8)  

Friends Social Support     0.853 

       High  49 (52.1) 37 (49.3) 33 (48.5) 36 (55.4)  

       Low 45 (47.9) 38 (50.7) 35 (51.5) 29 (44.6)  

Sig Other Social Support     0.321 

       High  57 (60.6) 35 (46.7) 39 (57.4) 35 (53.8)  

       Low 37 (39.4) 40 (53.3) 29 (42.6) 30 (46.2)  

*Significant differences comparing religious groups (p<0.05). 

 

Chi-square analysis with Bonferroni adjustments likewise did not indicate that religious 

groups significantly differed in their satisfaction level with prenatal HCP discussions regarding 

LTPA during pregnancy (χ
2
(3)=1.56, p=0.669).  When examined via logistic regression, the 

unadjusted model (χ
2
(3)=1.54, p=0.672) was not significant (Table 4.20).  An adjusted model

†
 

which controlled for meeting moderate LTPA guidelines was also not statistically significant 

(χ
2
(4)=6.95 p=0.139).  As shown in Table 4.20, differences were not observed among religious 

groups for the odds of having high satisfaction with HCP physical activity discussion.  
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Table 4.19. Odds of discussing physical activity with HCP during pregnancy by religious 

groups. 

 

 
OR (95% C.I.) p-value aOR† (95% C.I.) p-value 

LDS -- -- -- -- 

Non-LDS High Religiosity 1.24 [0.66-2.34] 0.505 1.24 [0.63-2.43] 0.533 

Non-LDS Mod Religiosity 1.30 [0.67-2.50] 0.436 1.36 [0.68-2.74] 0.385 

Non-LDS Low Religiosity 1.40 [0.71-2.73] 0.329 1.32 [0.64-2.71] 0.453 

*Significantly different compared to LDS religiosity group (p<0.05). 
†
Adjusted for parity, total social support, and participating in vigorous LTPA. 

 

Table 4.20. Odds of high satisfaction with HCP physical activity discussions during 

pregnancy by religious groups. 

 

 
OR (95% C.I.) p-value aOR† (95% C.I.) p-value 

LDS -- -- -- -- 

Non-LDS High Religiosity 1.41 [ 0.65-3.02] 0.384 1.38 [0.64-3.00] 0.412 

Non-LDS Mod Religiosity 0.89 [0.40-1.98] 0.779 0.84 [0.37-1.89] 0.671 

Non-LDS Low Religiosity 0.92 [0.41-2.06] 0.846 0.74 [0.32-1.70] 0.475 

*Significantly different compared to LDS religiosity group (p<0.05). 
†
Adjusted for total social support and meeting moderate-LTPA guidelines. 

 

 Religious groups did not significantly differ in the relative frequency of pregnant women 

reporting high physical activity social support received in total (χ
2
(3)=4.26, p=0.235), nor in 

physical activity social support specifically from family (χ
2
(3)=3.50, p=0.320) and significant 

others (χ
2
(3)=3.50, p=0.321).  Logistic regression results for total social support produced in 

unadjusted model that was not significant (χ
2
(3)=4.28, p=0.232), but indicated the odds of 

perceiving higher total support were less (OR=0.53, CI=0.29-0.99) for non-LDS high religiosity 

pregnant women compared to LDS pregnant women (Table 4.21).  An adjusted model
†
 (which 

included race and participating in any vigorous LTPA) was significant (χ
2
(5)=16.97, p=0.005) 
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and explained 7.3% of the variance, but did not show odds ratio differences among religious 

groups.   

 Logistic regression results for the odds of perceiving high levels of physical activity 

social support from family and significant others are described in Tables 4.22 and 4.23.  

Unadjusted models for each construct were not significant and did not reveal differences among 

religious groups.  Adjusted models revealed no significant differences among religious groups, 

with the exception of physical activity social support from significant other.  After adjusting for 

the other social support sources (physical activity social support from family and friends), the 

model (χ
2
(5)=86.94, p<0.001)

†
 explained 33.5% of the variance.  Adjusted results

†
 shown in 

Table 4.21 indicate that non-LDS high religiosity pregnant women had a significantly lower odds 

(aOR=0.44, CI=0.21-0.92) than do LDS pregnant women in perceiving a high level of physical 

activity social support from a significant other. 

Table 4.21. Odds of perceiving higher levels of physical activity social support (total)  

during pregnancy by religious groups. 

 

 
OR (95% C.I.) p-value aOR† (95% C.I.) p-value 

LDS -- -- -- -- 

Non-LDS High Religiosity 0.53 [0.29-0.99]   0.049* 0.72 [0.37-1.41] 0.338 

Non-LDS Mod Religiosity 0.86 [0.46-1.60] 0.628 1.08 [0.56-2.08] 0.809 

Non-LDS Low Religiosity 0.89 [0.46-1.67] 0.708 1.08 [0.56-2.09] 0.814 

*Significantly different compared to LDS religiosity group (p<0.05). 
†
Adjusted for race and participating in any vigorous LTPA. 
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Table 4.22. Odds of perceiving high levels of physical activity social support (family) 

during pregnancy by religious groups. 

 

 
OR (95% C.I.) p-value aOR† (95% C.I.) p-value 

LDS -- -- -- -- 

Non-LDS High Religiosity 1.13 [0.62-2.09] 0.689 1.76 [0.81-3.82] 0.154 

Non-LDS Mod Religiosity 0.67 [0.36-1.25] 0.204 0.63 [0.29-1.36] 0.236 

Non-LDS Low Religiosity 0.72 [0.38-1.36] 0.316 0.64 [0.29-1.41] 0.272 

*Significantly different compared to LDS religiosity group (p<0.05). 
†
Adjusted for social support from friends and significant other. 

 

 

Table 4.23. Odds of perceiving higher levels of physical activity social support 

(significant other) during pregnancy by religious groups. 

 

 
OR (95% C.I.) p-value aOR† (95% C.I.) p-value 

LDS -- -- -- -- 

Non-LDS High Religiosity 0.57 [0.31-1.05] 0.071 0.44 [0.21-0.92]   0.029* 

Non-LDS Mod Religiosity 0.87 [0.46-1.65] 0.675 1.06 [0.50-2.22] 0.889 

Non-LDS Low Religiosity 0.76 [0.40-1.44] 0.394 0.76 [0.36-1.62] 0.482 

*Significantly different compared to LDS religiosity group (p<0.05). 
†
Adjusted for having a significant other and social support from family and friends. 
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CHAPTER 5 

DISCUSSION 

The central purpose of this dissertation was to gain a more comprehensive understanding 

of the psychosocial factors that may influence LTPA during pregnancy.   Specifically, this study 

examined the joint influence of pregnancy risk perceptions and LTPA efficacy beliefs on 

pregnancy LTPA behavior at both moderate and vigorous intensities.  This was accomplished by 

utilizing the Risk Perception Attitude Framework (RPA).  In addition, this study examined the 

influence of religious beliefs on pregnancy LTPA and potential psychosocial factors that 

influence pregnancy LTPA, including pregnancy risk perceptions, LTPA efficacy beliefs, 

physical activity social support, and discussions pregnant women have with prenatal HCPs.   

Just over 27% (n=82) of pregnant women who participated in this investigation reported 

meeting the current moderate LTPA guidelines of at least 150 minutes of moderate physical 

activity per week.
1
  Population-based investigations have shown noticeably lower prevalences.  

Evenson et al.
2
 assessed data collected from the Behavioral Risk Factor Surveillance System 

(BRFSS) in 2000 and found that 15.8% of pregnant women (n=1,979) met the moderate LTPA 

guidelines most associated with pregnancy at that time, of five bouts per week of at least 30 

minutes in duration.  Evenson and Wen
3
 examined data from a different population-based 

source, the 1999-2006 National Health and Nutrition Examination Surveys (NHANES).  The 

investigators found that the prevalence of meeting the most current moderate LTPA guidelines 

throughout this time period to be 13.8% (n=1,280).  The fact that these are population-based and 

consist of substantially larger sample sizes may provide partial explanation why the prevalence 

found in the current study (n=302) is higher.  More specifically, the convenience sample in the 
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current investigation had higher gestational ages, was slightly more educated, and less ethnically 

diverse.  Evenson and Wen
4
 recently examined objective, population-based data (n=396, 

NHANES) and found that Caucasian pregnant women were more physically active than pregnant 

women of several other races and ethnicities.  Thus, the vastly higher prevalence of Caucasian 

participants in the current study (compared to those of population-based samples) may account 

for the higher rate of meeting the moderate LTPA guidelines.  Findings from the current study 

appear to be more in line with other non-population-based investigations, such as that by Mudd 

et al.,
5
 who utilized adapted BRFSS questions and found that 29% of pregnant women (n=296, 

ethnically diverse) recruited from western-Michigan prenatal healthcare clinics were meeting 

current guidelines.  Similarities between the current study and Mudd et al.'s study include sample 

size and recruitment from Michigan-based prenatal healthcare clinics.  However Mudd et al. 

defined meeting LTPA guidelines as performing at least 150 minutes per week of moderate or 

vigorous activity, whereas the current study considered only moderate activity.  This more liberal 

definition utilized by these investigators might partially explain the slightly higher prevalence 

found in their study.   

Although many investigators have reported data from women who participated in “any” 

LTPA, few have reported specifically on the frequency of pregnant women who participate in 

any vigorous LTPA.  Evenson et al.
6
 sought to understand the effect of vigorous LTPA on birth 

outcomes and reported that 14% of pregnant women (n=1,699) participated in any vigorous 

LTPA in the first trimester, compared to 8% in the second trimester.  Our findings do not agree 

with those of Evenson et al., in that 30.1% of our analytic sample typically participated in 

vigorous LTPA.  A possible reason for the discrepancy between these findings involves a 

difference in the question format.  While our participants were asked to self-report number of 
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days and minutes/per day that they typically participate in vigorous LTPA (as defined as LTPA 

causing large increases in breathing and heart rate), Evenson et al. asked participants whether 

they participated in such activities at least twice a week, sometime in the past three months.  It is 

possible that the higher prevalence of any vigorous LTPA participation found in the present 

investigation is partially a result of not defining “any” as multiple bouts of activity per week.   

However, it is also possible that vigorous LTPA participation has increased over the years 

among pregnant women, given that the aforementioned investigation examined 1995-1998 data.  

While these possibilities may contribute in some part, the higher prevalence for participating in 

vigorous LTPA found in this study reflects a group that is simply more physically active than 

pregnant women in general, which may be due in part to the high prevalence of Caucasian 

participants. 

PREGNANCY RISK PERCEPTIONS AND LTPA EFFICACY BELIEFS 

Descriptive Results  

 For this dissertation, pregnancy risk perceptions were determined via a perceived severity 

question and a perceived susceptibility question, which were averaged into a single pregnancy 

risk perception score.  Most participants indicated disagreement that pregnancy was risky, as 

defined as a potential harmful pregnancy effect on the unborn baby.  More specifically, nearly 

90% of the analytic sample was categorized as perceiving “strong disagreement (1.0-1.5 risk 

score)” or “unsure or some disagreement (2.0-4.0 risk score)” with the susceptibility and severity 

of this specific risk.  Only 1.3% of participants were categorized as perceiving “strong agreement 

(6.5-7.0 risk score)” with the aforementioned pregnancy risk.  Given the weak positive 

relationship found in this study between pregnancy risk perceptions and education (r=0.22), such 
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low perceptions of risk may be partially due to a decent portion of study participants having 

achieved some high school education as their highest level (40.7%).  Eide et al.
7
 conducted a 

large, population-based investigation utilizing the Mother and Child Cohort (Norway) and found 

that only 3.9% of pregnant women (n=58,139) reported strong agreement regarding the 

possibility of something adverse occurring to their baby.  However, Eide et al. assessed 

pregnancy risk with only a single question, which asked specifically about the frequency that 

pregnant women felt worried about their babies being “healthy or normal.”  Thus, the specific 

magnitude of the perceived risk was not assessed.  This dissertation examined both severity and 

susceptibility of the pregnancy risk, and found that risk perceptions (as it pertains to the health of 

the unborn baby) were generally low.   

 Similar to pregnancy risk perceptions, moderate and vigorous LTPA efficacy were each 

determined via two questions, one pertaining to response efficacy and one to self-efficacy, which 

were averaged into a single LTPA efficacy belief score for each activity intensity.  For moderate 

LTPA efficacy, just over half of pregnant women were categorized as having some agreement, 

with an additional quarter being categorized as having strong agreement.  For vigorous LTPA 

efficacy, nearly half of this study’s sample had some agreement, with only a small fraction 

having had strong agreement.  It appears no investigation has jointly considered response and 

self-efficacy in assessing efficacy beliefs during pregnancy.  Additionally, no investigation has 

specifically examined LTPA efficacy as it pertains to protecting the unborn baby from an 

adverse health effect.  However, general response efficacy beliefs have been examined recently 

for both moderate and vigorous LTPA during pregnancy.  Most notably, Evenson and Bradley
8
 

found that 73% of pregnant women agreed with the benefits of moderate LTPA, whereas 13% 

agreed with the benefits of vigorous LTPA.   
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At first glance, it appears study participants had slightly higher levels of moderate LTPA 

efficacy and substantially higher levels of vigorous LTPA efficacy compared to women studied 

by Evenson and Bradley.  However, comparisons must be interpreted with caution given that 

these previous investigators considered only response efficacy for LTPA (rather than response 

AND self-efficacy).  Additionally, the perceived risk was not specific to the health of either the 

mother or the baby, but rather in general.  Given that this investigation may be the first to assess 

both perceived susceptibility and severity for pregnancy risk perceptions as well as both response 

and self-efficacy for LTPA efficacy beliefs, these descriptive results are unique, so direct 

comparisons to pregnancy risk and LTPA efficacy findings of previous investigations are not 

possible.  Within this context, the results of the current study indicate high LTPA efficacy beliefs 

for moderate LTPA and somewhat moderate LTPA efficacy beliefs for vigorous LTPA among 

pregnant women.   

Influence on LTPA Behavior during Pregnancy 

Utilizing the RP A is advantageous in that it enables a clear classification of the 

population being studied, specifically by categorizing individuals into attitudinal groups as 

described below.    

 Responsive -- High risk perceptions, High efficacy beliefs 

 Proactive -- Low risk perceptions, High efficacy beliefs 

 Avoidant -- High risk perceptions, Low efficacy beliefs 

 Indifferent -- Low risk perceptions, Low efficacy beliefs 

Given the non-normal distribution of LTPA data, moderate LTPA (min/week) was dichotomized 

into meeting moderate LTPA guidelines and not meeting these guidelines for analytic purposes.  



149 
 

This study examined group differences for the relative frequency of meeting these guidelines 

during pregnancy.  It was hypothesized that the responsive and proactive groups would be most 

likely to participate in moderate LTPA, given that both are defined by having high efficacy 

beliefs, which has been shown to strongly predict moderate LTPA behavior in previous 

investigations.  Findings clearly indicated the responsive and proactive groups to be more likely 

to meet the moderate LTPA guidelines compared to the avoidant and indifferent groups, but a 

statistically significant difference was apparent only between the responsive (highest likelihood) 

and indifferent (lowest likelihood) groups.   

These findings are partially consistent with RPA theory in that responsive pregnant 

women appear more likely than pregnant women of other attitudinal groups to achieve moderate 

LTPA guidelines.  However, given statistical significance was not observed between the 

responsive group and the proactive or avoidant groups, these results may somewhat vary from 

theorized attitudinal group differences.  Meta-analytic findings from Witte and Allen
9
 revealed 

that the high threat-high efficacy group (analogous to responsive) was more likely to participate 

in the recommended response (protective behavior) than high threat-low efficacy (analogous to 

avoidant) and low threat-high efficacy (analogous to proactive).  The investigators also found 

that the low threat-low efficacy (analogous to indifferent) group was less likely to participate in 

the recommended response compared to all other attitudinal groups.  Although the current 

study’s findings suggest the avoidant group was more likely to meet the moderate LTPA 

guidelines compared to the indifferent group, this difference was not statistically significant.  

The lack of difference between these two attitudinal groups may be a result of the low efficacy 

beliefs consistent in both groups.  Given the numerous barriers to regular LTPA during 

pregnancy (discussed in Chapter 2), expectant mothers, particularly those with little exercise 
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history, may have little motivation to perform moderate physical activity if they do not perceive 

a protective benefit for their babies.  More specifically, avoidant pregnant women may not 

participate in sufficient moderate LTPA if they do not believe in its positive impact, and if they 

must simultaneously cope with other pregnancy-related difficulties (e.g., fatigue, discomfort, 

lack of time).   

This study additionally aimed to investigate attitudinal group differences for vigorous 

LTPA.  As with the moderate LTPA data, vigorous LTPA (min/week) was non-normally 

distributed, so this variable was dichotomized into participating in any vigorous LTPA and not 

participating in vigorous LTPA.  It was hypothesized that the responsive group would be more 

likely to participate in any vigorous LTPA compared to the other attitudinal groups, as suggested 

by the RPA and EPPM.  Indeed, findings suggest that responsive pregnant women were most 

likely to participate in any vigorous LTPA, followed by proactive pregnant women.  However, it 

was also found that the avoidant group was less likely than all other groups to be vigorously 

physically active, which was unexpected.  This specific finding is not in agreement with results 

from previous investigations, which have revealed the indifferent group to be the least likely to 

act.
9,10

  With respect to vigorous LTPA, it seems plausible that high pregnancy risk perceptions 

in the presence of low efficacy beliefs (found in the avoidant group) are associated with extreme 

fear control responses, possibly including defensive avoidance or denial.  Thus, the results of this 

study indicate that pregnant women who worry about the health of their unborn babies and who 

do not believe in the health benefit of vigorous LTPA likely avoid vigorous LTPA participation.  

Moreover, high levels of anxiety found among avoidant individuals
11

 may prompt those who are 

pregnant to seek out information regarding their concern for the health and safety of their baby.  

This anxiety could possibly solidify their conviction to avoid vigorous LTPA.  Interestingly, the 
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same high risk perceptions coupled with high efficacy beliefs appear to trigger high motivations 

to participate in vigorous LTPA as a protective mechanism, as theorized by Rimal and Real.
10

  

The impact of LTPA efficacy beliefs on pregnancy LTPA behavior (meeting the moderate LPTA 

guidelines and participating in vigorous LTPA) appears to be considerable when examined via 

attitudinal groups, particularly relative to the impact of pregnancy risk perceptions. 

In addition to examining risk/efficacy via attitudinal groups, hierarchical regression was 

also utilized to explore main and interactive effects.  Main effects were shown for both 

pregnancy risk and moderate LTPA efficacy on meeting the moderate LTPA guidelines.  Also, a 

main effect was shown for vigorous LTPA efficacy on participating in vigorous LTPA (although 

not for pregnancy risk).  After controlling for potential confounding variables, including 

prepregnancy LTPA behavior, pregnancy risk and moderate LTPA efficacy explained a 

relatively minor percent of the variance (6.4%) in meeting moderate LTPA guidelines during 

pregnancy.  Thus, the main effects with respect to moderate LTPA should be interpreted with 

caution.  Efficacy beliefs explained a more sizable amount (16.6%) of the variance for 

participating in vigorous LTPA, which again suggests efficacy may play a somewhat larger role 

than for vigorous LTPA participation than for moderate LTPA behavior.  A notable strength to 

this investigation pertains to the specific assessment of LTPA efficacy beliefs, namely regarding 

the protective health effect for the unborn baby (rather than the general health effect considered 

in other investigations).  While this offers specificity in the interpretation of this study’s findings, 

it may also be one reason why these results show LTPA efficacy does not explain a higher 

percent of the variance for moderate and vigorous LTPA behavior.  As discussed in Chapter 2 of 

this dissertation, findings from qualitative investigations and a few non-population-based 

quantitative investigations may indicate that pregnant women are more convinced of the health 
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benefits of LTPA for themselves then they are for their babies.  If true, then an assessment of 

LTPA efficacy specified towards the health of the mother may result in LTPA efficacy being a 

stronger predictor of LTPA behavior.   

An interesting finding within this study’s main effect results is that vigorous LTPA 

efficacy has a greater effect on participating in vigorous LTPA than moderate LTPA efficacy on 

meeting the moderate LTPA guidelines during pregnancy.  This is plausible, given that pregnant 

women may be more likely to regularly engage in moderate LTPA for reasons other than the 

health of their babies compared to vigorous LTPA.  Reasons may include social interaction with 

other mothers, alleviation of minor physical discomforts, or improving psychological mood.  

Whereas, vigorous LTPA, presumably perceived to be more difficult, may be performed if 

expectant mothers are more firmly convinced that it offers a protective health benefit to their 

babies. Thus, vigorous LTPA response efficacy would theoretically be a stronger predictor of 

vigorous LTPA behavior compared to moderate LTPA response efficacy predicting moderate 

LTPA behavior.  In seeking to investigate this presumption, post-hoc logistic regression analyses 

were performed examining the dimensions of risk (severity and susceptibility) and efficacy 

(response and self) as individual predictors of LTPA.  These analyses indicate self-efficacy 

(OR=1.51, CI=1.17-1.96) to be the only significant predictor of meeting moderate LTPA 

guidelines, but not response efficacy.  In contrast, both self (OR=1.65, CI=1.31-2.09) and 

response efficacy (OR=1.47, CI=1.16-1.88) have influence on participating in vigorous LTPA, 

supporting this hypothesis.     

Previous RPA investigations have shown risk/efficacy interactions for HIV and 

remaining monogamous,
12

 workplace accidents and wearing protective equipment,
13

 and breast 

cancer and self-examinations.
14

  Although these interactions accounted for a relatively minor 
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percentage of the overall variance explained, they were statistically significant.  Thus, based on 

these previous results, the current study hypothesized that interactive effects would be observed.  

As discussed previously, LTPA differences among attitudinal groups (combinations of high/low 

risk and efficacy) were apparent.  This further suggested the possibility of an interaction between 

pregnancy risk and LTPA efficacy for moderate and vigorous LTPA behavior.  However, this 

study’s hierarchical logistic regression results showed no interactive effect for pregnancy 

risk/moderate LTPA efficacy on meeting moderate LTPA guidelines after controlling for 

potential confounding variables.  Similarly, an interactive effect was not found between 

pregnancy risk perceptions and vigorous LTPA efficacy beliefs on participating in any vigorous 

LTPA.  Lack of interaction may be related to extremely low pregnancy risk perceptions overall 

within the sample.  Had there been more variability in perceived pregnancy risk (i.e., higher risk 

perceptions), it is possible that an interaction would have been found.  In summary, these cross-

sectional results indicate that pregnancy risk perceptions and LTPA efficacy beliefs have little 

interdependence on one another in affecting LTPA behavior during pregnancy.  These findings 

are somewhat parallel to those of Witte and Allen
9
 who conducted a meta-analysis of 23 EPPM 

investigations and did not find significant interaction between the perceived threat of the 

message and the perceived efficacy of the recommended response.  Similar to the current study’s 

results, however, Witte and Allen's meta-analysis found main effects for perceived threat and 

efficacy, or rather that the higher level of each led to higher levels of the recommended response.  

The current study’s cross sectional findings distinctly suggest that efficacy beliefs have stronger 

influence on LTPA behavior than do pregnancy risk perceptions, but especially with respect to 

vigorous LTPA. 



154 
 

In examining main and interactive effects of pregnancy risk and LTPA efficacy on 

moderate and vigorous LTPA, several possible confounding variables were controlled for.  

Having met moderate LTPA guidelines prior to pregnancy explained a large amount of the 

variance in meeting moderate LTPA guidelines during pregnancy.  Similarly, vigorous LTPA 

performed prior to pregnancy was related to LTPA performed during pregnancy.  Most 

investigations which have examined both prepregnancy LTPA and pregnancy LTPA, have found 

that women who are active prior to pregnancy are more likely to remain active throughout 

pregnancy.
15

  Owe et al.
16

 recently conducted a population-based investigation among more than 

34,000 Norwegian pregnant women and found that exercise prior to pregnancy was associated 

with exercise during pregnancy during the second (OR=18.4, CI=17.2-19.7) and third (OR=4.3, 

CI=4.08-4.61) trimesters.  These strong associations align with the current study’s findings.  It 

should be noted that Owe et al. evaluated exercise behavior via frequency (bouts/week) and did 

not differentiate between moderate and vigorous exercise as in the current investigation.    

Findings regarding prepregnancy LTPA appear congruent with Bandura’s Social 

Cognitive Theory,
17

 specifically that past experience is a strong predictor of efficacy beliefs, and 

in turn, behavior.   Therefore, the influence of prepregnancy LTPA on a pregnant woman’s 

LTPA efficacy beliefs (and therefore behavior) may depend on how similar she feels pregnancy 

LTPA (from a difficulty standpoint) is to prepregnancy LTPA.  Bandura has also suggested that 

the influence of past experience depends on the perceived task difficulty.
17

  Given the many 

barriers to LTPA that pregnant women experience, it is likely that some women perceive LTPA 

to be more difficult to perform during pregnancy compared to prior to pregnancy.  Theoretically, 

pregnant women who successfully engaged in prepregnancy LTPA despite a number of barriers 

(i.e., lack of time, work, childcare) will have greater efficacy beliefs to engage in LTPA during 



155 
 

pregnancy (with its many barriers), as compared to women who did not experience LTPA 

barriers prior to pregnancy.  Unfortunately, barriers to LTPA were not assessed, so their effect on 

this study’s participants is speculative. 

Practical Significance of Findings 

 This dissertation partially extends the scope of the RPA to LTPA during pregnancy and 

suggests its potential utility in aiding those attempting to enhance physical activity behavior of 

expectant mothers.  The most commonly utilized physical activity intervention technique among 

pregnant women has involved providing physical activity information, some investigations 

resulting in effective behavior change and others not.
18

  In general, interventions aiming to 

improve pregnancy LTPA may be most effective by targeting women who are attitudinally 

similar.   

 To generate positive health behavior change, the RPA posits that researchers focus on 

moving individuals from the indifferent, avoidant, and proactive groups to the responsive 

group.
11

  The caveat in this theory is that messages should be designed with specific 

consideration of which attitudinal group the study participants are moving from, given the 

previously described group differences.  This study’s cross sectional findings suggest that 

efficacy beliefs play a major role in determining moderate and vigorous LTPA behavior, but that 

pregnancy risk perceptions are of less importance.  A possible reason for this is the overall low 

risk pregnancy risk perceptions reported by this study’s participants.  These findings suggest the 

RPA attitudinal groupings to not be completely effective in predicting pregnancy LTPA.  

However, it is clear that pregnancy LTPA interventions should aim to increase efficacy beliefs, 

or within the RPA context, move pregnant women from the avoidant to the responsive group or 
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the indifferent to proactive group.  The avoidant group, which has high-risk perceptions and low 

efficacy beliefs, is perhaps most challenging.  Individuals in this group are most likely to engage 

in “fear control processes”, or behaviors that will control their fears (i.e., defensive avoidance, 

denial, issue derogation) as opposed to behavior which will control the perceived risk (i.e., 

LTPA).
19

  For such individuals, messages designed to increase efficacy beliefs (without 

increasing perceived risk) are essential. 

Messages designed to increase efficacy beliefs may be most effective when incorporating 

elements suggested within Social Cognitive Theory: performance accomplishments (past 

experience), vicarious reinforcement (learning through observation/visualization), verbal 

persuasion (attempting to convince by others), and affective arousal (receiving confidence from 

feeling good).  According to Bandura,
16

 performance accomplishments most strongly predict 

efficacy beliefs, followed by vicarious reinforcement.  Thus, given the findings with respect to 

the influence of prepregnancy LTPA, researchers may consider designing interventions that 

target less active, non-pregnant women of childbearing age with the purpose of establishing a 

prepregnancy LTPA routine.  Similarly, it may be advantageous to target first-time mothers as 

they are more likely to become pregnant again as compared to women who have not been 

pregnant.  Another method by which pregnancy LTPA efficacy beliefs could be improved would 

involve enlisting the assistance of postpartum women who regularly participated in pregnancy 

LTPA to convey the message.  This intervention would utilize vicarious reinforcement and 

verbal persuasion in order to increase LTPA efficacy beliefs among less active pregnant women.  

Real
12

 suggests keeping an efficacy message simple is essential for it to be effective, particularly 

for individuals in the avoidant and indifferent groups.  Given their low efficacy beliefs regarding 

the protective behavior, an excessive amount of detail and advanced information may illicit a 
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“boomerang effect” by impeding efficacy improvement.  Such messages may be most effective if 

coupled with personalized goal setting and multiple assessments of performance, particularly 

with the various additional barriers that may impede sufficient LTPA participation.   

RELIGION AND PREGNANCY LTPA 

A final general objective of this dissertation was to examine the influence of religion on 

pregnancy LTPA behavior and potential psychosocial influences of pregnancy LTPA.  These 

influences include pregnancy risk perceptions, LTPA efficacy beliefs, physical activity social 

support, and discussions that pregnant women have with prenatal healthcare providers (HCP).  

Of particular interest to this project is the Latter-day Saint (LDS) or “Mormon” religion, which 

teaches the importance of living by a strict health code.  Additionally, LDS theology focuses 

heavily on the family unit, including the importance of having and raising children.  Given the 

emphasis within the LDS church on healthy behaviors, this study investigated whether effects of 

these religious beliefs are evident in LTPA behavior and psychosocial influences during 

pregnancy.   

It was hypothesized that LDS pregnant women would participate in more moderate and 

vigorous LTPA compared to non-LDS pregnant women.  As described previously, both 

moderate and vigorous LTPA were dichotomized as a result of non-normal distributions.  This 

study’s findings show that LDS pregnant women were significantly less likely to meet the 

moderate LTPA guidelines of at least 150 minutes of activity per week compared to non-LDS 

low religiosity pregnant women, a result which did not support the proposed hypothesis.  

Furthermore, relative frequencies and odds ratio calculations indicate that non-LDS high and 

moderate religiosity pregnant women were also less likely to meet these guidelines compared to 
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non-LDS low religiosity participants, although these trends were not statistically significant.  In 

contrast, LDS pregnant women and non-LDS high religiosity pregnant women were more likely 

to participate in vigorous LTPA compared to non-LDS low religiosity pregnant women.  It 

should be noted that logistic regression results showed that religious grouping explained only a 

small portion of the variance in the prediction of meeting moderate LTPA guidelines and 

participating in any vigorous LTPA.  

In attempting to understand the relationships between religion and LTPA behavior among 

pregnant women, it is necessary to review the findings with respect to the psychosocial 

influences to LTPA and how each differs by this investigation’s religious grouping.  LDS 

pregnant women were less likely to have strong disagreement with pregnancy risk (indicating 

higher risk perceptions) compared to non-LDS high and low religiosity pregnant women.  

However, it appears these differences were somewhat related to previous preterm birth 

experiences, given that after adjusting for this variable, significant differences between groups 

were no longer evident.  LTPA efficacy differences were also examined among religious groups.  

LDS pregnant women were more likely to have strong agreement with moderate LTPA efficacy 

and more likely to have some agreement with vigorous LTPA efficacy compared to non-LDS 

moderate and low religiosity pregnant women (however, only significant for vigorous LTPA 

efficacy).  Increased levels of vigorous LTPA efficacy among LDS pregnant women may very 

well be a result of the LDS health code, the “Word of Wisdom.”  This is considered doctrine to 

those in the LDS faith and strongly emphasizes the importance of regularly engaging in healthy 

behaviors, promising physical and spiritual blessings to those who do.
20

 

With seemingly higher risk perceptions and higher LTPA efficacy beliefs compared to 

lower religiosity groups (although these were not significant except for vigorous LTPA efficacy), 



159 
 

it is plausible that LDS pregnant women would be more likely to meet the moderate LTPA 

guidelines and participate in any vigorous LTPA. However, this is clearly not the case for 

meeting the moderate LTPA guidelines given the LDS participants had the lowest rates of all 

religious groups.  In contrast, vigorous LTPA efficacy likely accounts in part for why LDS 

women were more likely to participate in vigorous LTPA. 

It can be speculated that meeting the moderate LTPA guidelines is impeded among LDS 

pregnant women (and possibly non-LDS women of higher religiosity levels) by factors other 

than the perceptions and social influences directly examined in this investigation.  It has been 

shown that LDS women have the highest parity rates compared to women of other major Judeo-

Christian religious denominations.
21,22

  Additionally, there is a clear relationship between 

religiosity (in general) and parity.
23

  Given the inverse relationship between parity and levels of 

pregnancy LTPA,
24

 it is plausible that this might account for lower levels of LTPA.  However, 

LTPA differences did not change among religious groups when parity was controlled for in 

logistic regression analyses.  As discussed in Chapter 2 of this dissertation, one of the more 

prominent barriers to pregnancy LTPA is a lack of time.  A possible explanation to this study’s 

LTPA findings among religious groups could be that pregnant women of higher religiosities 

(including LDS pregnant women) perceive themselves to be busier throughout the day than are 

pregnant women of lower religiosity, but this is speculative.  Additionally, higher religiosity 

women may have more family obligations compared to lower religiosity women, possibly 

resulting in more commitments, errands, and extracurricular activities.  Specific to the LDS faith, 

weekly religious commitments and “family time” are often integrated into the routine of life.  

Commitments include Sunday services, daily scripture study, weekly church service 

opportunities, and weekly family home evening (one night/week).  Thus the time that LDS 
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pregnant women have to participate in LTPA may be more limited than non-LDS pregnant 

women of lower religiosities, and they must choose whether to engage in moderate LTPA or 

vigorous LTPA with the leisure-time they have.   

This study additionally examined religious group differences with respect to physical 

activity discussion with prenatal HCPs and physical activity social support.  Prior to this 

investigation, impact of religious beliefs on the perceived frequency or quality of HCP-patient 

interactions has not been thoroughly explored.  Thus, it was hypothesized that LDS pregnant 

women would be more likely to discuss LTPA with their prenatal HCP and would feel more 

satisfied with these discussions, are somewhat speculative.  Contrary to this study’s hypotheses, 

no religious group differences were seen when evaluating whether or not pregnant women 

discussed LTPA with a prenatal HCP or in the satisfaction level with those discussions.  This 

finding suggests that LDS pregnant women are no more cognizant of pregnancy LTPA compared 

to non-LDS pregnant women, and therefore do not initiate these discussions with pregnancy 

HCPs any more so than do non-LDS pregnant women.   

In contrast, the relationship between religiosity and social support has been previously 

investigated, with findings showing a positive association.
25,26

  Accordingly, it was assumed and 

found in the current study that LDS pregnant women would have a higher religiosity score 

compared to non-LDS pregnant women, and therefore hypothesized that LDS pregnant women 

would have higher levels of total social support.  The finding that LDS participants were more 

likely to perceive high levels of total social support compared to non-LDS high religiosity aligns 

with the proposed hypothesis.  However, after race was controlled for, this difference was no 

longer apparent.  In general, perceptions of social support during pregnancy may be greater 

among Caucasian women compared to non-Caucasian women (particularly Latinas).
27

  With 
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respect to this study, greater levels of perceived physical activity social support among LDS 

pregnant women appears to have been a result of a higher percentage of Caucasian participants 

among the LDS group (92.5%) as compared to the non-LDS high religiosity group (48.0%).   

Given the LDS religion’s strong emphasis on the family relationships, we additionally 

hypothesized that LDS pregnant women would perceive higher levels of support specifically 

from family and significant others, compared to non-LDS pregnant women of any religiosity 

level.  However, these findings revealed that LDS pregnant women did not differ in perceived 

family social support from non-LDS pregnant women of any religiosity level.  Physical activity 

social support from family members can be minimal, particularly from past generations (i.e., 

mother/father, aunts/uncles, grandparents).
28

  Having lived during times when no guidelines for 

pregnancy physical activity existed, these individuals may still believe the previous notion that 

LTPA is dangerous for mother and baby.  Despite over three decades of research revealing the 

health benefits of physical activity during pregnancy as well as more liberal guidelines, recent 

investigations have shown that immediate family members still try to convince pregnant women 

of its adverse health effects.
28-30

  Thus all pregnant women, regardless of religious beliefs, may 

be receiving similar amounts of “negative” physical activity social support from family 

members.   

The gender roles which exist in LDS families are generally considered to be more 

conservative than those of non-LDS families.  Heaton et al.
31

 found that LDS men and women 

are significantly more likely to believe in the traditional roles (men should make the living, 

women manage the home) compared to non-LDS mem and women.  Despite LDS women 

believing in their more traditional family role, Heaton et al. also found that LDS women were 

particularly likely to feel overwhelmed, lonely, an d unsuccessful with respect to their roles.  
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Thus, the current study examined differences among religious groups in perceived social support 

from significant others.  After controlling for having a significant other as well as social support 

from the family and friends subscales, LDS pregnant women were more likely to perceive higher 

levels of significant other social support compared to non-LDS high religiosity pregnant women 

(but not non-LDS moderate and low religiosity groups).  The non-LDS high religiosity group 

was substantially less educated and had lower income levels; therefore, it is possible that these 

pregnant women are more likely to feel low levels of satisfaction with their significant other, as 

found in non-pregnant populations.
32,33

  Such dissatisfaction could easily carry over to pregnant 

women’s perceptions of significant other supportive behavior.  

Practical Significance of Findings 

This dissertation represents one of the first investigations to examine the relationship 

between religion and LTPA during pregnancy.  Study findings show an influence of religiosity, 

although it accounted for very little of the variance in predicting LTPA behavior.  Further study 

is required to determine if pregnant women of higher religiosities are participating in less total 

LTPA compared to lower religiosity levels.  Assessing the amount of occupational physical 

activity (for many as a homemaker) that pregnant women participate in may be essential to 

understand LTPA behavior.  Pregnant women with children in their care likely participate in 

high amounts of moderate-intensity activity as a part of their daily routines as being mothers.  

For such women, when the opportunity for LTPA presents itself, they may desire something 

different than their occupational activity, and therefore be less inclined to participate in moderate 

LTPA and more so in vigorous LTPA.  Given the higher parity rates for LDS pregnant women 

compared non-LDS women, this seems a possible explanation for this study’s findings regarding 

LDS women meeting the moderate LTPA guidelines and participating in vigorous LTPA.  
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LDS pregnant women additionally have a unique combination of doctrinal beliefs, which 

pertain to having children and general health behavior.  Given these beliefs, interventions to 

reduce the influence of physical and lifestyle related LTPA barriers may be needed among LDS 

pregnant women.  Researchers should additionally consider qualitative designs to better ascertain 

the impact of spirituality/religiosity on LTPA and other health behaviors among specific 

religious groups during pregnancy.   

STUDY LIMITATIONS 

 Although this dissertation provides novel information with respect to the psychosocial 

influences to LTPA during pregnancy, our findings are subject to a number of limitations.  First, 

a cross-sectional design was utilized, and collected data when the majority of pregnant women 

were in the second or third trimesters.  A longitudinal design following pregnant women from 

their first trimester through delivery would have added strength to our findings.  Our cross-

sectional design allowed for the collecting of significant amount of data on over 300 pregnant 

women over a period of just three months.  This sample size, while adequate, did not provide the 

precision available to investigators who utilized significantly larger samples.  

 Another limitation to this investigation involves the assessment of moderate and vigorous 

LTPA behavior via self-report.  Survey questions assessing LTPA were adapted from items 

within the Global Physical Activity Questionnaire (GPAQ).  These questions have demonstrated 

acceptable criterion validity and excellent test-retest reliability,
34

 and therefore have been 

integrated into the National Health and Nutrition Examination Survey (NHANES), a highly cited 

population-based initiative used to track LTPA and other health behaviors in the United States.  
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Despite this, self-reporting physical activity via questionnaire has its limitations,
35

 and has been 

repeatedly shown to be less valid than objective methods of physical activity assessment.
36,37

   

 Our findings may be additionally limited by the specific timeframe in which LTPA data 

were collected.  Our survey instrument contained questions about participants’ current LTPA 

behavior.  Given data collection for this investigation occurred from the months of February to 

April, it is possible that LTPA levels are different than those that would have been evaluated 

during the summer months.  This may be relevant, as over half our analytic sample were 

recruited from mid-Michigan during one of the coldest winters and springs in recent years in this 

geographical region. 

 It should also be acknowledged that this study’s findings with respect to perceived risk 

and LTPA efficacy are limited by single-item assessments.  Although these questions were 

adapted from the often-cited Risk Behavior Diagnostic Scale, Witte et al.
 19

 recommends three 

items for each of the risk (severity, susceptibility) and efficacy (response and self) dimensions.  

This study aimed to create a survey instrument that could be completed within 15 minutes.  

Given this and the variety of additional factors that were deemed important to assess, the survey 

instrument for this investigation could not realistically include more than one item per 

risk/efficacy dimension. 

 Finally, this study is limited by the generalizability of our study findings.  Our analytic 

sample was predominantly Caucasian and fairly well educated.  It is not known if the findings 

would be similar in ethnically diverse and low SES populations.  Additionally, study 

investigators neglected to ask pregnant women about perceived risks and LTPA efficacy as it 

pertains to their own personal health.  Given a pregnant woman may feel risk and or benefit for 
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both her personally and also her baby, such questions would have provided a more complete 

understanding of how maternal perceptions facilitate LTPA behavior during pregnancy. 

STUDY STRENGTHS 

 There were various strengths to this dissertation.  First, this was a multi-site effort, which 

involved data collection at multiple locations in the mid-Michigan area and Salt Lake City, Utah.  

Our primary means of recruiting participants involved working directly with various prenatal 

care clinics and many prenatal HCPs.   

Another strength to this investigation is that this study utilized the RPA, a well-respected 

theoretical framework in the health communication literature.  Although relatively new and 

therefore having a small literature base, the RPA originates from and is theoretically similar to 

the EPPM, one of the leading fear appeal theories to date.  A testament to its parsimony and 

robust nature, the EPPM has remained unchanged over the years.
38

 Thus, the RPA is grounded in 

exceptional health communication theory.  To our knowledge this is the first investigation to 

utilize the RPA within a physical activity or prenatal health context.   

Finally, the pregnancy risk in this investigation was defined in a specific manner, namely 

as a harmful pregnancy effect on the baby.  Previous investigations examining pregnant women’s 

perceptions of risk and benefits of physical activity have done so generally, and have not 

specified whether the “risk” and “benefits” pertain to the mother or the baby.
4,7,39

 Thus, an 

important and previously unaddressed issue, namely that of concern that a mother feels for her 

baby, has been specifically applied to the methodological examination of LTPA behavior. 
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FUTURE RESEARCH DIRECTIONS 

 Findings from this dissertation introduce a number of future research directions with 

respect to psychosocial influences of pregnancy LTPA.  Now that this study has identified the 

impact of pregnancy risk perceptions and LTPA efficacy with respect to pregnancy LTPA, 

interventions should be designed to specifically increase efficacy beliefs among pregnant 

women.  Given its prominence in the message design literature and its many similarities with the 

RPA, the EPPM should be utilized to create and present persuasive messages to pregnant women 

regarding LTPA.  Various techniques are available for use within such interventions. However, 

the effectiveness of pregnancy risk and LTPA messages may be increased if prenatal HCPs are 

integrated in the communication of these messages.  Regardless, the overall goal of an 

intervention should clearly be to help avoidant pregnant women to a more responsive attitude 

and indifferent pregnant women to a more proactive attitude. 

In order to design effective LTPA efficacy messages, a deeper understanding of how such 

perceptions/beliefs are formed may be valuable.  The influence of previous adverse birth 

outcomes, including preterm birth, operative delivery, and prolonged maternal labor on 

pregnancy risk perceptions is not well understood.  Also unclear is the influence of potentially 

traumatic pregnancy-related experiences, such as previous miscarriage or infertility.  In 

attempting to understand how these impact levels of perceived risk, researchers should consider 

vicarious experiences (possibly through an immediate family member or close friend), and not 

just those that are experienced personally. 

 Another important research step involves the simultaneous examination of pregnancy 

risk/LTPA efficacy as it pertains to both the health of the baby AND also the health of the 
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mother.  An advantage of this investigation is that the pregnancy risk was specified as a harmful 

pregnancy effect on the baby.  Therefore, LTPA efficacy (specifically response efficacy) was 

assessed specifically for reducing that risk to the baby.  To our knowledge, this dissertation 

represents the first pregnancy LTPA investigation to have done this.  However, a more complete 

understanding of how pregnancy risk and LTPA efficacy affects pregnant women’s LTPA 

behavior would be possible if risk and efficacy were assessed for both the mother and the baby, 

separately.  This is of particular importance given the pregnant women’s pregnancy risk 

perceptions and LTPA efficacy beliefs may be very different with respect to the health of the 

mother as compared to the baby. 

 A number of descriptive investigations would also provide meaningful insight.  In order 

to understand how perceptions change over the course of gestation, pregnant women should be 

assessed longitudinally, with initial recruitment beginning as early as possible within the first 

trimester.  However, such an investigation would require lengthy time commitments given the 

natural course of a health pregnancy.  Additionally, pregnant women’s perceptions towards 

specific modalities of moderate and vigorous LTPA should be explored, including brisk walking, 

jogging, swimming, prenatal yoga, and resistance training.  Investigations attempting to replicate 

our findings should consider more diverse samples, particularly multiethnic and of low 

SES/education, in order to determine whether our findings generalize beyond the specific 

demographic of this study’s participants.  According to the defined exclusion criteria of this 

investigation, pregnant women carrying more than one baby and also high-risk pregnancies were 

excluded from analysis.  These populations need to be assessed in the future to see what 

differences exist with respect to our sample. 
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CONCLUSION 

This dissertation provides evidence that pregnancy risk perceptions and LTPA efficacy 

beliefs are related to LTPA behavior during pregnancy.  Results suggest that pregnancy LTPA 

can be increased by altering how pregnant women perceive pregnancy and LTPA so they are 

proactive or responsive (those with high LTPA efficacy beliefs).  Given the substantial maternal-

fetal health benefits of regular LTPA during pregnancy, this is of utmost importance.  This 

investigation partially designates the RPA as an effective tool for characterizing LTPA behavior 

among pregnant women.  Furthermore, it suggests the EPPM as an optimal tool for pregnancy 

LTPA interventions given its theoretical similarities with the RPA.  The influence of religion on 

pregnancy LTPA is less well understood.  However, this study’s results suggest that higher 

religiosity pregnancy women (including LDS pregnant women), despite higher levels of efficacy 

beliefs, are less likely to meet the moderate LTPA guidelines during pregnancy, but are more 

likely to participate in vigorous LTPA. 
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