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Overweight and obesity are a growing national concern, particularly among

women and selected minority populations (Ayala, Elder, Campbell, Slymen, Roy,

Engelberg, et al., 2004; NHANES, 2003). Pregnant women bear a disproportionate

risk of becoming overweight or obese (Greene, Smickikias-Wright, Scholl, & Karp,

1988; Gunderson et al., 2000; Rossner, 1999).

Although exercise is a key factor in preventing overweight and obesity, women

often decrease their exercise levels during pregnancy (McTigue, Garrett, & Popkin,

2002; Viau, Padula, & Eddy, 2002; Zhang & Savitz, 1996). Reported percentages of

regular exercise during pregnancy have been documented as low as 5% in a

predominately White population (Steele, 2002). Although there is ample evidence

demonstrating that Hispanic women exercise less than White women during every

other stage of life, little is known about how pregnant Hispanic and White women

compare in exercise behaviors (Crespo, Smit, Andersen, Carter-Pokras, & Ainsworth,

2000).

The purpose of this research was to study low-income White and Hispanic

pregnant women to (1) determine the nature and the extent of exercise behaviors both
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before pregnancy and during pregnancy (2) identify factors that influence exercise

behaviors (3) determine if there are differences in factors that influence exercise

between ethnicities.

Data were collected via a questionnaire developed by the author. A sample of

301 White and Hispanic pregnant women were recruited through the Women, Infants,

and Children [WIC] agencies in four selected counties in Oregon. Although ACOG

guidelines provide clear information on the benefits of exercise, over 90% of the

women surveyed did not exercise at ACOG guidelines. A majority of the women,

57.8%, actually decreased exercise during pregnancy. Although ethnic differences did

not exist in the prevalence of exercise during pregnancy, differences between

ethnicities were found in the variety of exercise activities performed and behavioral

factors that predicted exercise behavior. Analysis of these differences and the factors

contributing to the overall low levels of exercise may provide critical information for

future intervention program planning. Well targeted programs will ultimately decrease

the excessive weight gain and subsequent increased risk for overweight or obesity that

pregnant women face.
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A Cross Cultural Examination of Factors Influencing Exercise during Pregnancy

CHAPTER 1

INTRODUCTION

The prevalence of overweight and obesity in America has reached epidemic

proportions (Centers for Disease Control and Prevention [CDC], 2003a, 2003b). Data

from the National Health and Nutrition Examination Survey [NHANES] indicate that

in 2000, 65.1% of adults were overweight or obese, which is a 60% increase from two

decades ago (CDC, 2003 a; Hedley, Ogden, Johnson, Carrol, Curtin, & Flegal, 2004;

NHANES, 2003). One measure commonly used to define overweight and obesity is

Body Mass Index (BMI). Although classifications of overweight and obesity vary by

gender, in general a person with a BMI of 25.0 29.9 is overweight, and an obese

person is classified by a BMI over 30.0 (CDC, 2003a; NHANES, 2003). In America,

an adult male has an average BMI of 26.6 and an adult female has an average BMI of

26.5, both of which are in the overweight range (NHANES, 2003).

The epidemic of overweight and obesity in America has many consequences.

Mortality and morbidity from chronic diseases such as hypertension, coronary heart

disease, stroke, type 2 diabetes, and some cancers are increased by overweight and

obesity (CDC, 2004a; McTigue, Garrett, & Popkin, 2002; NHANES, 2003). These

chronic diseases and related health complications have significant financial

repercussions. In 2002, health outcomes attributable to overweight and obesity cost an

estimated $92.6 billion (CDC, 2005c). There is greater burden of these consequences

among sub-populations that have higher prevalence of overweight and obesity.
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Groups that are particularly vulnerable to overweight and obesity have been

identified by gender, race/ethnicity, and age (Hedley et al., 2004; McTigue et al.,

2002; NHANES, 2003). Men are more likely to be overweight than women, yet

women are more likely to be obese compared to men (Hedley et al.; McTigue et al.;

NHANES). The prevalence of obesity has doubled among women in the last 20 years,

from 17% in 1980 to 35% in 2000 (NHANES).

Certain minority groups have been identified as being particularly vulnerable

to overweight and obesity (Hedley et al., 2004; McTigue et al., 2002; NHANES,

2003). Research shows that 80% of Mexican American women are either overweight

or obese and that Hispanic women become overweight at a younger age than White

women (Ayala, Elder, Campbell, Slyrnen, Roy, Engelberg, & Ganiats, 2004; Hedley et

al.; McTigue et al.; Office of Women's Health, 2003). Among Hispanic women, an

overweight BMI is reached at the average age of 28, but an overweight BMI is not

reached until the average age of 35 among White women (McTigue et a!). Overall,

when compared by gender or age groups, Mexican Americans have a higher

prevalence of overweight and obesity than non-Hispanic Whites (Hedley et al.;

McTigue et al.; NHANES; Office of Women's Health). As an example, 61.8% of

Hispanic women between the ages of 20 to 39 are overweight or obese, compared to

49% of White women in the same age group (Hedley et al., 2004). The trend seen

among both White and Hispanic women is an increasing prevalence of overweight and

obesity with increasing age (Hedley et a!; McTigue et al., 2002; NHANES, 2003).

Certain stages and transitions throughout a woman's life increase her

vulnerability to becoming overweight and/or obese. One such stage is between the



3

ages of 24 and 34 years old. This age range has been identified as the stage of greatest

weight gain for women (Williamson, Kahn, Remington, & Anda, 1990). Another

important factor increasing vulnerability to overweight and obesity for this age range

is that these are commonly the key child bearing years (Kendall, Olson, & Frongillo,

2001). When surveyed, many overweight and obese women attribute significant

increases in their weight to past pregnancies (Bradley, 1985; Linne, Dye, Barkeling, &

Rossner, 2003; 2004; Rossner, 1992).

To give pregnant women a reference point for appropriate weight, the Institute

of Medicine [IOM] has published recommendations for weight gain during pregnancy.

According to IOM guidelines, women with a low BMI before pregnancy (<19.8)

should gain 28-40 pounds during pregnancy, women with a normal pre-pregnancy

BMI should gain 25-35 pounds during pregnancy, and women with a high pre-

pregnancy BMI (over 26) should gain 15-25 pounds during pregnancy (IOM, 1990).

Although results from studies vary, many report that only 1/3 of women gain within

the IOM recommended weight range during pregnancy and that women with normal

or high pre-pregnancy BMIs have been found to be more likely to exceed the IOM

recommendations for weight gain during pregnancy (Carmichael, Abrams & Selvin,

1997; Caulfield, Witter, & Stotzfus, 1996; Olson & Strawderman, 2003; Siega-Riz,

Adair, & Hobel, 1994).

One possible explanation for weight gains above the IOM guidelines is that

pregnancy is a unique time in that many women are not highly concerned with weight

gain (Devine, Bove, & Olson, 2000; Richardson, 1990). Women commonly think that

weight gained during pregnancy is positively correlated with the baby's health
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(Devine et al.; Richardson). However, research has shown that the best outcomes for

mother and baby are achieved when women gain within the recommended weight

range (Abrams, Altman, & Pickett, 2000; Carmichael et al., 1997; Siega-Riz et al.,

1994). One negative consequence of exceeding IOM recommendations is weight

retention.

Many studies report that women do not return to their pre-pregnancy weight

after the baby is born (Greene, Smickikias-Wright, Scholl, & Karp, 1988; Gunderson,

Abrams, & Selvin, 2000; Linne et al., 2003; Linne, Dye, Barkeling, & Rossner, 2004;

Rooney & Schauberger, 2002; Rossner, 1999; Williamson, Madans, Pamuk, Flegel,

Kendrick, & Serdula, 1994). It is well documented that greater weight gain during

pregnancy increases a woman's risk of postpartum weight retention (Bergmann,

Flagg, Miracle-McMahill, & Boeing, 1997; Gunderson & Abrams, 1999; Gunderson

et al., 2000; Linne et al., 2003, 2004; Olsen & Mundt, 1986; Parker & Abrams, 1993;

Polley, Wing, & Sims, 2002; Rooney & Schauberger; Scholl, Hediger, Schall, Ances,

& Smith, 1995; Williamson et al., 1994). Each pregnancy increases the amount of

weight retained, making multiparous women at higher risk for weight retention than

nulliparous women (Greene et al.; Williamson et al., 1994; Wolfe, Soba!, Olson,

Frongil!o, & Williamson, 1997).

A key factor in the development of overweight and obesity at all ages and

stages of life is sedentary behavior (CDC, 2003b). Twenty-five percent of American

adults are not at all active, and 60% of adults do not get enough exercise to provide

health benefits (American College of Obstetricians and Gynecologists [ACOG], 1996;

Caspersen & Merritt, 1995; CDC, 2003a). Research has shown that women often
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decrease their exercise levels during pregnancy, with percentages of regular exercise

during pregnancy being reported as low as 5% in a predominately White population

(Clarke, Gross, & Psycho!, 2003; Evenson, Siega-Riz, Savitz, Leiferman, & Thorp,

2002; Hatch, Xiao-Ou, McLean, Levin, Begg, Reuss, & Susser, 1993; Hinton &

Olson, 2001; Steele, 2002; Viau, Padula, & Eddy, 2002; Zhang & Savitz, 1996).

There is a lack of research documenting exercise levels during pregnancy among

Hispanic women. Ample evidence demonstrates that Hispanic women participate in

lower levels of exercise than White women during every other stage of life (Crespo,

Smit, Andersen, Carter-Pokras, & Ainsworth, 2000; Jones, Ainsworth, Croft, Macera,

Lloyd, & Yusuf, 1998; Kriska & Rexroad, 1998). The age group of Whites with the

lowest rates of physical activity still has higher rates than the age group of Mexican-

Americans with the highest rates of physical activity (Crespo et al.). These low rates

of physical activity make the Hispanic population more susceptible to weight gain and

less likely to draw benefits associated with exercise (Crespo et al.).

Several benefits from exercise during pregnancy have been reported. Besides a

decrease in excessive weight gain, benefits include the prevention and treatment of

gestational diabetes, the prevention of pre-eclampsia, and a decrease in common

physical discomforts associated with pregnancy such as backaches, constipation,

bloating, and fatigue (ACOG, 2003; American Diabetes Association [ADA], nd;

Dempsey, Butler, & Williams, 2005; Koniak-Griffin, 1994; Saftlas, Logsden-Sackett,

Wang, Woolson, & Bracken, 2004; Wallace, Boyer, Dan, & Hoim, 1986;

Weissgerber, Wolfe, & Davies, 2004). In addition, there are psychological benefits of

exercise during pregnancy, such as an increase in well-being, mental stability, and



self-esteem and a decrease in depression (ACOG, 2003; Haas, Jackson, Fuentes-

Afflick, Stewart, Dean, & Brawarsky, 2004; Koltyn & Schultes, 1997; Koniak-Griffin;

Poudevigne & O'Connor, 2005; Wallace et al.). The benefits of exercise during

pregnancy continue through labor, with exercise linked to an increased ability to cope

with the pain associated with labor as well as decreased length of labor (ACOG, 2003;

Horns, Ratcliffe, Leggett, & Swanson, 1996; Koniak-Griffin; Wallace et al.).

While many studies have documented the benefits of exercise during

pregnancy, numerous studies have failed to indicate negative outcomes for mother

and/or baby resulting from exercise during pregnancy (ACOG, 2002; Lokey, Vu Tran,

Wells, Myers, & Tran, 1991; Marquez-Sterling, Perry, Kaplan, & Halberstein, 2000;

Morris & Johnson, 2005). ACOG recommends exercise during pregnancy (ACOG,

2002). Current ACOG guidelines suggest that pregnant women without any medical or

obstetrical complications follow the same exercise guidelines set forth by the

American College of Sports Medicine [ACSM] for the general population (ACOG,

2002). That is, pregnant women should exercise at moderate intensity at least 30

minutes a day on most days of the week (ACOG, 2002).

Although ACOG has published recommendations for exercise during

pregnancy, it is not known if pregnant women are receptive to following these

guidelines. Research needs to determine what factors influence pregnant women's

exercise behavior. This is especially true for sub-populations which have greater

vulnerability to overweight and obesity, such as low-income White and Hispanic

women. Understanding the factors that influence exercise during pregnancy is
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necessary for the development of future programs that aim to increase exercise and

reduce overweight and obesity among these high risk populations.

There are numerous other reasons that support the necessity of focusing

overweight and obesity interventions on pregnant populations. According to NHANES

III data, maternal obesity is the most significant predictor of childhood obesity (Straus

& Knight, 1999). This fact makes combating obesity among mothers, or women who

will soon be mothers, essential. Also, mothers play an important role in detennining

their child's behavior. A mother who exercises is more likely to have a child that

exercises (Gottlieb & Baker, 1986; McMurray, Bradley, Harrell, Bernthal, Frauman,

& Bangdiwala, 1993). Increasing exercise among women who will soon be mothers

will help to combat obesity for both generations. In addition, pregnancy offers a

unique time, as women often have numerous interactions with their health care

provider during this period (Snyder & Pendergraph, 2004). These interactions provide

a prime opportunity for education and/or counseling on the importance of exercise

during pregnancy and throughout life.

Previous efforts to determine factors that influence pregnant women's exercise

behavior have focused on a variety of behavioral factors and individual characteristics

(Godin, Valios, & Lepage, 1993; Hinton & Olson, 2001; Ning, Williams, Dempsey,

Sorensen, Frederick, & Luthy, 2003; Symons Downs & Hausenblas, 2003, 2004).

Some of the behavioral factors that have been found to influence exercise behavior

during pregnancy within primarily White populations with higher income levels and

higher educational levels include attitude toward exercise, exercise habit, exercise



self-efficacy, and social support (Hinton & Olson; Ning et al.; Symons Downs &

Hausenblas, 2003, 2004).

Symons Downs and Hausenbias reported that attitude toward exercise was the

strongest determinant of intention to exercise during pregnancy (2003). Other studies

have identified that having a developed habit of physical activity or exercise before

pregnancy was a strong predictor of physical activity and/or exercise during pregnancy

(Godin et al., 1993; Hinton & Olson, 2001; Ning et al., 2003). Exercise self-efficacy

has been consistently found to be positively correlated with exercise during pregnancy

(Hinton & Olson; Miller, 1985; Steele, 2002). Finally, social support has been

identified as an important predictor of exercise (Evenson, Sarmiento, Macon, Tawney

& Ammerman, 2002; Evenson, Sarmiento, Tawney, Macon, & Ammerman, 2003).

The importance of social support as it relates to exercise has been identified among

women who are pregnant, as well as postpartum and non-pregnant women of all

races/ethnicities (Evenson et al., 2002, 2003; Eyler, Brownson, Donatelle, King,

Brown, & Sallis, 1999; Harris, Ellison, & Clement, 1999; Kieffer, Willis, Arellano, &

Guzman, 2002; Kriska & Rexroad, 1998; Walker, Cooney, & Riggs, 1999). While

these findings appear to be meaningful, it is important to recognize limitations with

past research.

Thus far, studies have primarily focused on pregnant women who are White,

have higher household incomes, and higher educational levels (Hinton & Olson, 2001;

Ning et al., 2003; Symons Downs & Hausenbias, 2003, 2004). These demographic

characteristics of past subjects are already known to be associated with higher levels

of exercise among non-pregnant populations (Crespo et al., 2000; Dowda, Ainsworth,



Addy, Saunders, & Rifler, 2003; Hatch et al., 1993). There is a lack of research to

determine behavioral factors correlated with Hispanic women's or low-income

women's exercise behaviors during pregnancy.

Behavioral factors that influence exercise during pregnancy for populations at

greater risk of overweight and obesity need to be further explored. Attitude toward

behavior, exercise habit, and social network have not yet been examined in relation to

exercise during pregnancy among low-income White or Hispanic women. The

importance offacilitating conditions and knowledge in predicting exercise behavior

during pregnancy also needs to be explored in these specific populations.

It is critical to examine the factors contributing to levels of exercise among

low-income White and Hispanic pregnant women. Without a documented

understanding of factors contributing to exercise for these high risk populations,

overweight and obesity interventions cannot be effective. This research will lay a

foundation for culturally sensitive exercise programs which will not only reduce

maternal risk of overweight and obesity but promote the health of future generations.
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Research Questions

1. What is the nature and extent of exercise among low-income Hispanic and White

women before and during pregnancy?

2. What is the nature and extent of knowledge about recommendations for exercise

during pregnancy?

3. Which sociodemographic characteristics (age, educational achievement,

employment status, marital status, etc.), if any, are associated with exercise

behavior during pregnancy?

4. Which behavioral factors (attitude toward exercise, exercise habit, knowledge,

social network, &facilitating conditions) are associated with exercise behavior

during pregnancy?

5. Are there differences in sociodemographic characteristics or behavioral factors that

influence exercise during pregnancy when compared by race?

6. What factors act as barriers for exercise during pregnancy?
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Hypotheses

1. The prevalence of exercise during pregnancy will be greater among White women

than the prevalence of exercise during pregnancy among Hispanic women.

2. The prevalence of women who meet the ACSM guidelines for exercise before

pregnancy will be greater than the prevalence of women who meet ACOG

guidelines for exercise during pregnancy.

3. Pregnant women who report that their health care provider gave them information

about exercise during pregnancy will have a higher prevalence of exercise at

ACOG recommendations than women who reported that their health care provider

did not give them information about exercise during pregnancy

4. There will be a positive relationship between selected sociodemographic factors

and exercise during pregnancy.

5. Higher scores for attitude toward exercise, exercise habit, facilitating conditions,

knowledge about exercise during pregnancy, and social network will predict

higher levels of exercise during pregnancy

Assumptions

1. It was assumed that the respondents completed the questions honestly.

2. It was assumed that all subjects were properly qualified for WIC.

3. It was assumed that women who experienced difficulty reading the questionnaire

worked with the researcher or interpreter to complete the survey.

4. It was assumed that Spanish speaking women understood the interpreter.
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Delimitations

Study participants were limited to (1) women who were pregnant, (2) classified their

race as either White or Hispanic, (3) met income eligibility requirements to qualif' for

WIC, and (4) attended specific breastfeeding or prenatal classes or prenatal

appointments at WIC in Lane County, Marion County, Salud Medical Center at

Woodburn, WIC Hillsboro Clinic, or WIC Beaverton Clinic between July and

November 2005.

Limitations

1. Sampling bias was introduced into the study as only Hispanic and White women

who were pregnant, WIC clients, and were present for participating prenatal

classes or appointments during the time frame for data collection, were surveyed.

2. Hispanic women were not sub-categorized based on their country of origin.

3. The sample is not generalizable to all pregnant American women.

4. Exercise information, height, pre-pregnancy weight, and weight gained during

pregnancy were self-reported and therefore subject to recall bias.

5. Sample size.
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Definitions

ACOG Guidelines for exercise during pregnancy (current): "pregnant women without

any medical or obstetrical complications should exercise at moderate intensity at least

30 minutes a day on most, if not all, days of the week" (ACOG, 2002).

ACSM Guidelines for exercise for the general population: "at least 30 minutes of

moderately intense exercise per day on most days of the week for the general public to

achieve health benefits from exercise" (ACSM, 2000).

CDC Guidelines for exercise: "Adults should engage in moderate-intensity physical

activities for at least 30 minutes on 5 or more days of the week" (CDC, 2006).

Exercise: "planned, structured, repetitive bodily movement done to improve or

maintain one or more components of physical fitness" (ACSM, 2000, p. 4).

Healthy People 2010 Guidelines for exercise: "Adults should engage in vigorous-

intensity physical activity 3 or more days per week for 20 or more minutes per

occasion" (CDC, 2006).

Nulliparous: a female who has not given birth to any children (Merriam-Webster's

Dictionary, 2002).

Multiparous: a female who has given birth more than one time (Merriam-Webster's

Dictionary, 2002).

Parity: the number of children a woman has given birth to (Merriam-Webster's

Dictionary, 2002).

Physical Activity: "any bodily movement produced by the contraction of skeletal

muscles and that substantially increases energy expenditure" (ACSM, 2000, p. 4).
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Surgeon General Guidelines for exercise: "Adults should engage in vigorous-intensity

physical activity 3 or more days per week for 20 or more minutes per occasion" (CDC,

2006).

United States Department of Agriculture guidelines for exercise:

a To reduce the risk ofchronic disease in adulthood: "Engage in at least 30 minutes

of moderate-intensity physical activity, above usual activity, at work or home on

most days of the week." (USDA, 2005)

o To help manage body weight and prevent gradual, unhealthy body weight gain in

adulthood: "Engage in approximately 60 minutes of moderate- to vigorous-

intensity activity on most days of the week while not exceeding caloric intake

requirements." (USDA, 2005)

o To sustain weight loss in adulthood: "Participate in at least 60 to 90 minutes of

daily moderate-intensity physical activity while not exceeding caloric intake

requirements." (USDA, 2005)
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CHAPTER 2

LITERATURE REVIEW

Exercise and Obesity

The relationship between exercise and obesity has been consistently reported

in the literature. Overweight and obesity result from a long term energy imbalance

where the number of calories consumed are greater than the number of calories burned

(CDC, 2003b; McTigue et al., 2002). Physical activity plays an essential role in energy

balance. As physical activity increases, the number of calories burned also increases

(ACSM, 2000; CDC, 2003b). A decrease in body fat is the result of caloric burn which

is consistently higher than caloric intake (ACSM). Exercise also influences calories

burned by playing a role in maintaining an individual's resting metabolic rate

(ACSM). Therefore, regular exercise plays an essential role in any effort to lose

weight or prevent weight gain (ACSM; CDC, 2003b).

Physical activity is defined as "any bodily movement produced by the

contraction of skeletal muscles and that substantially increases energy expenditure"

(ACSM, 2000, p. 4). By this definition, physical activity can include activities of daily

living such as cleaning or gardening. Exercise is a subcategory of physical activity,

defined as "planned, structured, repetitive bodily movement done to improve or

maintain one or more components of physical fitness" (ACSM, p. 4).

For the general public to achieve health benefits from physical activity the

ACSM recommends at least 30 minutes of moderately intense exercise per day on

most days of the week (ACSM, 2000). The United States Department of Agriculture

[USDA] has recently published new guidelines for exercise. However, the updated
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recommendation maintains a period of 30 minutes of moderately intense exercise to

reduce the risk of chronic diseases (USDA, 2005). Chronic diseases and conditions

that can be combated with this intensity of exercise include type 2 diabetes,

hypertension, heart disease, stroke, arthritis, gallbladder disease, and some cancers

(CDC, 2003a). Healthy bones, muscles, joints, and an improved mental well-being can

also be gained by participating in recommended amounts of exercise (ACOG, 2002;

CDC, 2003b). However, the majority of Americans are not participating in adequate

amounts of exercise.

America is a largely sedentary society. Sixty percent of adults are not active

enough to gain health benefits from exercise, and one-quarter of adults are inactive

(ACOG, 1996; Caspersen & Merritt, 1995; CDC, 2003a, 2003b). To comprehend the

negative implications of a largely sedentary country, the disease burden associated

with overweight and obesity must be examined. People who are overweight or obese

are at an increased risk for many chronic health conditions, some of which include

hypertension, high cholesterol, and sleep apnea (CDC, 2004a). An estimated 300,000

deaths per years may be attributable to overweight and obesity (Surgeon General,

n.d.). In addition to decreased good health, there are enormous health care costs

associated with this high level of sedentary behavior. It is estimated that expenditures

related to physical inactivity in the U.S. exceeded $92.6 billion in health care in 2002

(CDC, 2005b). The CDC estimated that if only 10% of adults started a regular walking

program $5.6 billion would have been saved in health care costs associated with heart

disease for 2002 (2003 a). This savings did not include the costs of other chronic health

conditions that would be alleviated by increasing exercise among the general
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populace. The burden of disease is disproportionate among certain populations with

lower levels of exercise.

Exercise and Pregnancy

Reported Levels of Exercise during Pregnancy

Women have lower rates of exercise than men (Crespo et al., 2000; Dowda et

al., 2003). Forty percent of American women participate in regular physical activity,

while the remaining 60% are either sedentary or exercise irregularly (Pinto, Marcus, &

Clark, 1996). Minority populations consistently have lower rates of exercise than

White populations (Caspersen & Merritt, 1995; Crespo et al.; Jones et al., 1998). This

is especially true for minority women (Evenson et al., 2003; Eyler, Baker, Cromer,

King, Brownson, & Donatelle, 1998; Jones et aL; Sallis, Greenlee, McKenzie,

Broyles, Zive, Berry et al., 2001). Mexican American women have the highest

prevalence of leisure time inactivity when comparing women by racial groups (Crespo

et al.; Jones et al.) Research has shown that as few as 11% of Hispanic women

exercise regularly (Evanson, et al., 2003; Ransdell & Wells, 1998; Voorhees & Rohm

Young, 2003).

During pregnancy, women often decrease their physical activity levels

(Evenson, Savitz, & Huston, 2004; Evenson, Siega-Riz, et al., 2002; Hatch et al.,

1993; Hinton & Olson, 2001; Viau et al., 2002; Zhang & Savitz, 1996). Within the

literature, Steele reports the lowest rate of exercise during pregnancy, at 5 16%

(2002). This study's sample consisted of primarily Euro-American (71.3%), college

educated (79%), women with family incomes above $30,000 (77.4%). In another,



much larger study (N=1979), Evenson et al. report that although two-thirds of

pregnant women participate in some leisure-time physical activity, only 16% (one-

sixth) exercise at the recommended level (2004). Although detailed demographics of

the subjects in this study were not given, the authors report the sample is

representative of the US population (Evenson et al., 2004)

Olson, Strawderman, Hinton, and Pearson also recorded very low levels of

exercise during pregnancy (2003). These researchers performed a prospective cohort

study on 540 pregnant women in 10 counties of upstate New York. They found that

among this primarily White (96%) socioeconomically diverse population, 11% of

women reported daily exercise, and 32% reported exercise sometimes (Olson et al.,

2003).

In a separate study with a similar sample size and population (N = 462, 98%

White) Hatch et al reported 40% of pregnant women exercised during each trimester

of pregnancy (1991). To define exercise these researchers used an intensity code

system based on kilocalories per minute burned which categorized and rated exercise

activities reported by their subjects. A similar percentage of pregnant exercisers was

reported by Zhang and Savitz (1996). This study used data from the 1988 National

Maternal and Infant Health Survey which included a racially and socioeconomically

diverse group of 9,953 women who gave birth in 1988. Forty-two percent of the

women reported exercise during pregnancy, when exercise was defined as three times

per week for at least one half-hour session at a time (Zhang & Savitz). This study is

significant in that it was multicultural and had the largest sample population of studies

reviewed.
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Ning et a! (2003) reported even higher percentages of activity during

pregnancy. However, this study examined physical activity and not exercise, which

means that activities such as gardening were monitored. Because this study examines

physical activity opposed to exercise, higher percentages of participation would be

expected. Ning et at found that 61% of the 386 postpartum women in their study

population reported physical activity during pregnancy. The subjects involved in this

study were primarily White (70.2%) however, Ning et al's study differs from many

others in that other races were examined. Different ethnicities that were included in

this sample were African American women (7.8%) and 'other' race/ethnicity (23.1%).

Findings indicated that non-White women were 40 60% less likely to participate in

physical activity than White women were (Ning et al.). This study is important

because it was one of the few studies to include minority populations.

Most of the above studies do not include minority women in their populations,

especially Hispanic women. There is a lack of research documenting the prevalence of

exercise at recommended levels during pregnancy among Hispanic women. One

study, Higgins et al., does provide some insight into activity behavior during

pregnancy among Hispanic women. These researchers report that 32% of Hispanic

women identified increased rest as a health behavior change made as a result of their

pregnancy (1994). This is higher than the 25% of White women who report increased

rest as a health behavior associated with pregnancy (Higgins et al., 1994). Although

this study did not document exercise prevalence, it does indicate that Hispanic

pregnant women are less likely to be active than White women during pregnancy.



Past studies have documented tremendous variance in the prevalence of

exercise among White women with higher educational levels and higher household

incomes. The prevalence of exercise during pregnancy for Hispanic women and low-

income women has not yet been reported. Past studies have thoroughly reported the

benefits of exercise during pregnancy with little variance in the findings.

Benefits of Exercise during Pregnancy

The benefits of exercise for the general population are well established.

Likewise, exercise during pregnancy yields numerous benefits. Besides limiting

weight gain, benefits of exercise during pregnancy include the prevention or treatment

of gestational diabetes, the prevention of pre-eclampsia, a reduced risk of preterm

birth, a reduction in physical discomforts associated with pregnancy, and increased

psychological well-being (ACOG, 2002; ADA, n.d.; Goodwin, Astbury, &

McMeekan, 2000; Horns et al., 1996; Koniak-Griffin, 1994; Wallace et al., 1986).

Approximately 4% of all pregnancies each year are diagnosed with gestational

diabetes mellitus [GDMJ (ACOG, 2001; ADA). However, rates of GDM vary greatly

by race/ethnicity and socioeconomic status (ACOG, 2001; ADA, n.d.). Women from

minority groups are two to three times more likely than non-Hispanic White women to

have diabetes (ADA, n.d.). Regular exercise can prevent and/or alleviate GDM, as

regular exercise enables a body to use glucose without extra insulin (ACOG, 2001;

ADA; Bung & Artal, 1996; CDC, n.d.; Jovanovic-Peterson & Peterson, 1996).

Participation in recreational physical activity has been reported to reduce the risk of

GDM by 50%, when compared to inactive women.



21

GDM poses both immediate and long-term complications for a mother and her

baby. For a mother, 0DM increases the risk of pre-eclampsia and urinary tract

infections (ACOG, 2001; ADA, n.d.). Once a woman develops GDM, her risk of

developing GDM in subsequent pregnancies increases 25-45% (CDC, n.d.). Having

GDM also increases a woman's risk of developing type 2 diabetes in the 5 to 16 years

following pregnancy by 17-63% (ACOG, 2002; CDC, n.d.). Furthermore, GDM

increases the risk of macrosomia, or a large baby, which could cause delivery

complications for both mother and baby (ACOG, 2001). Macrosomia increases the

difficulty of delivery for the mother, increases the risk of requiring delivery via a

cesarean section, and increases the risk of damaging the baby's shoulders during

delivery (ACOG, 2001; ADA, n.d.). For the fetus, 0DM increases the risk of birth

defects to the heart, kidneys, and spine (ACOG, 2001). In addition, an infant whose

mother had GDM is at higher risk for having respiratory problems, developing type 2

diabetes, and developing adult obesity (ACOG, 2001; ADA).

Another benefit of exercise during pregnancy is a reduced risk of pre-

eclampsia (Dempsey et al., 2005; Safilas et al., 2004; Weissgerber et al., 2004). This

condition affects 5 8% of all pregnancies, and is characterized by high blood

pressure during pregnancy (Pre-eclampsia Foundation, 2005). Pre-eclampsia can have

severe consequences including preterm birth, maternal stroke, or death for mother or

baby (Weissgerber et al., 2004). This disorder is a leading cause of both maternal and

infant deaths in the United States and throughout the world (Pre-eclampsia

Foundation, 2005; Weissgerber et al., 2004). Research has shown a 40% reduced risk

for pre-eclampsia among women who exercise (Dempsey et al.).
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Exercise during pregnancy further benefits the mother by reducing physical

discomforts commonly associated with pregnancy (ACOG, 2003; Koniak-Griffin,

1994; Wallace et al., 1986). Exercise during pregnancy has been found to reduce

feelings of fatigue and shortness of breath (ACOG, 2003; Horns et al., 1996; Wallace

et aL). Decreases in swelling and leg cramps have been reported by Horns et al. and

confirmed by ACOG (2003). In addition, fewer backaches, headaches, pelvic pain,

and hot flashes have been reported among women who exercised during pregnancy

(ACOG, 2003; Garshasbi & Faghih Zadeh, 2005; Mogren, 2005; Wallace et al.).

Finally, ACOG reports showed a decrease in constipation and bloating resulting from

exercise during pregnancy (2003).

In addition to the physical benefits resulting from exercise during pregnancy,

there are mental benefits as well. Exercise during pregnancy has been documented as

producing higher self-esteem, increasing mental well-being, and providing mental

stability for pregnant woman (ACOG, 2003; Goodwin et al., 2000; Koltyn & Schultes,

1997; Koniak-Griffin, 1994; Poudevigne & O'Connor, 2005; Wallace et al., 1986). In

addition, Goodwin et al. reported that women who maintained consistent exercise

during pregnancy had less anxiety and less insomnia. Finally, a decrease in depressive

symptoms associated with pregnancy is a result of exercise during pregnancy (ACOG,

2003; Haas et al., 2004; Koniak-Griffin).

The benefits of exercise during pregnancy continue through labor. Exercise has

been linked to an increased ability to cope with labor pain, as well as a decreased

length of labor (ACOG, 2002; Horns et al., 1996). In addition, women who exercised
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during pregnancy have a decreased risk of cesarean delivery (Bungum, Peaslee,

Jackson, & Perez, 2000).

As discussed, numerous studies demonstrate benefits of exercise during

pregnancy therefore demonstrating the importance of exercise during pregnancy.

However, these findings disagree with past views of pregnancy. Historically,

pregnancy has been viewed as a time of rest (Artal & O'Toole, 2003; Rossner, 1999).

Guidelines for Exercise during Pregnancy

Traditionally, pregnancy has been considered a time for decreased physical

activity or confinement (Artal & O'Toole, 2003; Rossner, 1999). It was not until the

spring of 1985 that ACOG announced their first formal guidelines for exercise during

pregnancy. At that time, the organization recommended that a pregnant woman limit

her exercising heart rate to 140 beats per minute and minimize the duration of

vigorous activity to 15 minutes or less (Gauther, 1986). The announcement of these

guidelines fueled research which examined outcomes for both mother and baby related

to exercise during pregnancy. The majority of this research indicated that there were

no negative consequences that resulted from exercise during pregnancy (ACOG, 2002;

Lokey et al., 1991; Marquez-Sterling et al., 2000). As more studies showed benefits of

exercise during pregnancy, ACOG updated their guidelines by decreasing restrictions

on exercise for pregnant women. After updates in 1994 and 1997, ACOG published

their current guidelines in January of 2002.

The 2002 ACOG guidelines recommend that pregnant women without any

medical or obstetrical complications follow the same exercise guidelines set forth by
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the ACSM for the general population. That is, pregnant women should exercise at

moderate intensity for at least 30 minutes per day on most days of the week (ACOG,

2002). As part of these guidelines ACOG recommends some precautions for pregnant

women regarding physical activity and exercise. The organization suggests that

pregnant women avoid recreational activities and exercise with high potential for

physical contact such as ice hockey, soccer, or basketball. Likewise, activities

associated with a high risk of falling such as gymnastics, horseback riding, and racquet

sports should not be performed (ACOG, 2002). ACOG also suggests that pregnant

women avoid exercises that would require them to lie on their backs, as well as avoid

prolonged motionless standing. As a final cautionary step, ACOG recommends that

pregnant women consult with their physicians before they participate in an exercise

regimen (2002).

Pregnant women's knowledge of ACOG recommendations has not been well

reported. However, compliance with past recommendations has been documented by

Zeanah and Schiosser (1993). This study examined 173 women who attended a

national physical fitness conference and who exercised during their pregnancy. A

large majority (83%) of these women were aware of ACOG guidelines.

Acknowledgement must be made that these subjects were prescreened as exercisers,

and probably had a higher level of knowledge about exercise as they were attending a

conference on the subject. Other studies have not explored the level of knowledge

about ACOG guidelines among pregnant women.

Krans, Gearhart, Dubbert, Mar, Miller, & Replodge examined the extent of

communication from physicians to pregnant women about exercise guidelines (2005).
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These authors found that 63% of women discussed the topic with their physicians.

Importantly half of these women reported they initiated the conversation themselves.

Also of importance is that 69.2% of the women were advised to place limitations on

their exercise habits, including exercise intensity, duration, and body temperature.

These limitations are based on 1985 ACOG guidelines and not the current

recommendations for exercise during pregnancy. Although the physicians of the

women in this study spoke to women about exercise during pregnancy, current

standards were not discussed. The importance of this misinformation is significant.

Especially considering 41.6% of the women in this study identify their physicians as

the person with the most influence on their beliefs about exercise during pregnancy

(Krans Ct al.).

Available Measures to Examine Exercise

While several investigations into the amounts of exercise and physical activity

have been conducted, comparing results from these studies is difficult. Factors that

contribute to the problem of comparing research include a host of issues from

variations in basic definitions of terms to inadequate measures of activity.

Researchers often define what is considered adequate levels of physical

activity and/or exercise differently. Variances in definitions of physical activity andlor

exercise by authors include minutes spent performing the activities, numbers of days

activities are performed per week, activity intensity reached, and actual activities

perfonned.



Adding to this confusion is the common mistake of using the terms 'exercise'

and 'physical activity' interchangeably. As previously stated, the ACSM defines

exercise as a sub-category of physical activity; exercise is physical activity performed

for health benefits (2000). Physical activities, such as cleaning or gardening, would

therefore not be considered exercise. However, some past research has not made this

differentiation (Hinton & Olson, 2001).

Another issue with past studies is that physical activity and/or exercise do not

appear to be defined for the subjects. This leaves interpretation of these terms up to the

participants themselves. As the terms exercise and physical activity are often

incorrectly used interchangeably, the result of not defining the terms for study

participants could be inaccurate activity levels being reported.

Further confounding the problems of comparing past research is the fact that

ACOG has updated their exercise recommendations several times. The first

recommendations for exercise during pregnancy were published by ACOG in 1985.

ACOG updated their original recommendations in 1994, 1997, and most recently in

2002 (ACOG, 2002). Considering the most recent guidelines for exercise during

pregnancy were announced by ACOG in January of 2002, most published research has

used past guidelines to define appropriate amounts exercise (Ning et aL, 2003; Zhang

& Savitz, 1996).

Finally, it is important to address that the majority of past studies have

examined physical activity or exercise levels among primarily White subjects (Hinton

& Olson, 2001; Symons Downs & Hausenblas, 2003, 2004). The few investigations

that have studied other races consistently show lower levels of physical activity and
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exercise among minority populations (Ning et al., 2003; Zhang & Savitz, 1996). These

studies compared White women to Black, Asian, or 'other race' women. There is a

lack of documentation on exercise levels among pregnant Hispanic women.

Another problem that arises when trying to compare past research on the

prevalence of exercise among pregnant women is a lack of an appropriate measure for

this population. A commonly used measurement of physical activity is the Godin

Leisure Time Questionnaire (Godin et al., 1993; Hinton & Olson, 2001). Although this

questionnaire has been shown to be valid and reliable in several populations, the

appropriateness of this questionnaire in a pregnant population is questionable. The

Godin Leisure Time Questionnaire asks a subject the number of times exercise was

performed for more than 15 minutes during free time, where exercise is divided into

strenuous, moderate, and minimal categories (Godin & Shephard, 1985). The

Questionnaire gives examples of activities performed at each intensity category. A!!

except three of the examples given for strenuous exercise are activities that are not

recommended by ACOG for pregnant women due to potential abdominal impact

and/or risk of falling. Hockey, football, soccer, basketball, and judo are examples of

strenuous activities given by the Godin Leisure Time Questionnaire (Godin &

Shephard). Likewise, many of the examples given for moderate exercise are also

activities that ACOG recommends pregnant woman refrain from: tennis, badminton,

and alpine skiing (Godin & Shephard).

As difficult as these differences in definitions and techniques make comparing

past research, it is known that before pregnancy many women do not exercise on a

regular basis and once pregnant many women decrease or cease their exercise



programs (Hatch et aL, 1993; Hinton & Olson, 2001; Rutkowska & Lepecka-Kiusek,

2002; Viau et al., 2002). Yet, characteristics of women who participate in exercise

during pregnancy compared to characteristics of women who do not participate in

exercise during pregnancy have not been clearly identified.

Characteristics of Women with Lower Levels of Exercise

Past research examining factors that influence exercise during pregnancy has

attempted to identify specific sub-groups of women who are more or less likely to

exercise. Sociodemographic characteristics that have been explored include

race/ethnicity, age, educational status, BMI, household income, parity, employment

status, advice from practitioner, intention in becoming pregnant, marital status,

nutrition, and smoking. Unfortunately, most of these characteristics have had

inconsistent results demonstrating their ability to predict women who exercise during

pregnancy.

Race/ethnicity

As previous discussed, minority women are less likely to exercise than White

women throughout the life cycle (Evanson et al., 2003; Eyler et al., 1998; Jones et al.,

1998; Kriska & Rexroad, 1998; Sallis Ct al., 2001). This decreased participation in

exercise has been documented during pregnancy as well. Ning et al. reported that

within their study population Non-White pregnant women were 40 60% less likely

to partake in physical activity when compared to White women (2003). However, this

conflicts with both Evenson et aL's (2004) and Zhang & Savitz (1996) findings.

Evenson et al. reported that race was not associated with activity during pregnancy
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(2004). There is a lack of research examining rates of exercise during pregnancy

among Hispanic women. Zhang and Savitz documented similar rates ofexercise

during pregnancy between Black and White women, but reported Asians to have lower

levels of exercise during pregnancy. However, in non-pregnant populations, race has

been identified as one of the most important factors associated with exercise (Hedley

et al., 2004; McTigue et al., 2002; NHANES, 2003).

Studies report conflicting results linking maternal age with exercise during

pregnancy. Ning et al. reported no significant difference in maternal age with physical

activity in pregnancy except that young mothers (under the age of 19) were 6.6 times

more likely to participate in high-intensity physical activity (2003). Zhang & Savitz

(1996) report that older women are less likely to be active during pregnancy than

younger women. This coincides with Evenson et al. who report that younger women

(18 34 years old) have higher rates of leisure time activity (2004).

However, Rose, Haddow, Palomaki and Knight reported conflicting results.

This study found that older women were more likely to rate themselves as vigorously

active vs. light or moderately active during pregnancy (1991). Similarly, Hatch et al.

(1993) and Hinton and Olson (2001) reported that older women were more likely to

exercise than younger women. Research studies have not reached a consistent

conclusion regarding maternal age and tendencies to exercise. This association of

exercise and age has been examined in non pregnant populations and found that

exercise tends to decrease as age increases (Crespo et al., 2000; Jones et al., 1998).
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Education

Education level has also been examined as a possible determinant of exercise

during pregnancy and is one of the few sociodemographic characteristics with

consistent findings among studies. Literature consistently reports the correlation

between higher education and increased exercise during pregnancy (Clissold, Hopkins,

& Seddon, 1991; Evenson etal., 2004; Hatchet al., 1993; Hinton & Olson, 2001;

Ning et al, 2003; Rose et al., 1991; Zhang & Savitz, 1996).

BMI is another one of the few sociodemographic factors with consistent

findings among past studies. It has been reported that women with higher BMIs are

more inactive during pregnancy (Hinton & Olson, 2001; Ohlin & Rossner, 1996;

Zhang & Savitz, 1996). Rose et a! (1991) reported that women who rated themselves

as vigorously active during pregnancy weighed less than women who rated their

activity level as moderate or light during pregnancy. Likewise, Ohlin and Rossner

found that 48% of women with a normal BMI were inactive before, during, and after

pregnancy (1996). While 58% of women with overweight BMIs were inactive before,

during, and after pregnancy (Ohlin & Rossner, 1996).

Household income

A correlation between higher household income or socioeconomic status and

increased exercise during pregnancy has been reported by many investigations (Hatch

et al., 1993; Hinton & Olson, 2001; Ning et al., 2003). Ning et al. reported specific

odds ratios by income level. Using a household income of less than $30,000 as a

reference group, Ning et al. found pregnant women with household incomes in the
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$30,000 - $49,999 range were 1.5 times more likely to exercise, women with

household incomes in the $50,000 $69,999 range were 2.8 times more likely to

exercise during pregnancy, and women with household incomes over $70,000 were

3.3 times more likely to exercise during pregnancy than the reference group. However,

Zhang and Savitz reported there to be no significant differences in exercise during

pregnancy by household income (1996).

Parity

Many studies report an inverse relationship between the number of children a

woman has to care for and exercise during pregnancy (Hatch et al., 1993; Ning et al.,

2003; Zhang & Savitz, 1996). Similarly, nulliparous women were more likely to be

exercisers than multiparious women (Hatch et al.; Zhang & Savitz). Ning et al.

reported that nulliparous women were actually two times more likely to participate in

physical activity than multiparous women (2003). Women pregnant with multiple

babies were less active than those carrying only one fetus (Zhang & Savitz, 1996).

However, Evenson et al. reported that the number of children a woman has is not

associated with the amount of exercise she participates in (2004).

Another link between past pregnancies and exercise during pregnancy is

stillbirths or miscarriages. It has been reported that women with a history of stillbirth

or miscarriage are less active during subsequent pregnancies (Zhang & Savitz, 1996).

Employment Status

Hatch et al. (1993) and Evenson et al. (2004) report that employment status is

not a significant predictor of exercise status during pregnancy (1993). However,

among non-pregnant women, Crespo et al. (2000) found homemakers were the least
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likely to exercise. This lack of exercise among homemakers was exacerbated by

race/ethnicity, where Mexican American women were two times as likely to be

inactive than Caucasian women (Crespo et al.).

Advice from Practitioner

Steele found that women who were encouraged by their health care provider

were more likely to adopt and maintain an exercise program during their pregnancy

(2002). One study examined how many women receive information from their

practitioner about exercise during pregnancy. Krans, et al. reported 63% of women

discussed the topic with their physicians (2005). As previously mentioned, it is

important to note that half of these women reported they initiated the conversation

with their physicians.

Intent to become Pregnant

Two studies have documented an association between a woman's intention to

become pregnant and her health behaviors. DeLuca and Lobel studied health

behaviors among women with high-risk pregnancies (1995). They found that women

with planned pregnancies practiced better prenatal health behaviors than unplanned

pregnancies. This was confirmed by Kost, Landry, and Darroch, who reported that

women with intended pregnancies are more likely to practice healthy pregnancy

behaviors such as smoking cessation or reduced alcohol intake (1998). However, these

studies examined health behaviors and did not specifically examine physical activity

or exercise.
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Marital Status

The influence of marital status on exercise during pregnancy has conflicting

results. Hatch et al. report that marital status is not a significant characteristic of

exercise during pregnancy (1993). However, Zhang et al report that unmarried women

were more active than married women (1996). Ning Ct al reported opposite findings,

that women who were married were more likely to engage in either recreational or

high-intensity physical activity than women with 'other' marital status (2003)

Nutrition

Ning et al. examined nutritional factors and found there to be no association

between exercise level and maternal caloric intake, carbohydrate intake, vitamin C, or

fruits and vegetable consumption (2003). However, women with diets high in protein

(>18.3% calories from protein) were 3 times more likely to be active in pregnancy

(Ning et al., 2003). Other studies have not explored this information.

Other Characteristics

Other sociodemographic characteristics that have been investigated include

smoking, location, and health insurance status. Ning et al. found smokers to be less

physically active than non-smokers (2003). Zhang and Savitz examined location of the

pregnant woman when comparing rural vs. urban (1996). Their research found that

location did not impact exercise during pregnancy (Zhang & Savitz). Likewise place

of prenatal care and health insurance status did not influence exercise (Zhang &

Savitz).

Although many sociodemographic characteristics have been explored, only

three have achieved consistently significant results: educational level, BMI, and parity.
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In addition, the majority of the research has focused on White women. Therefore, it is

difficult to identify sociodemographic characteristics associated with an increased

prevalence of exercise. This is especially true for understudied low-income, White and

Hispanic pregnant populations. More research is needed to explore which

sociodemographic factors are truly associated with exercise during pregnancy,

especially among the understudied population of low-income White and Hispanic

women.

Theoretical Framework

Past research has also had limited success at identifying behavioral factors that

influence the amount women exercise during pregnancy. As previously mentioned, the

samples used in studies thus far have primarily focused on pregnant women who are

White, have higher household incomes, and higher educational levels (Hinton &

Olson, 2001; Ning et al., 2003; Symons Downs & Hausenblas, 2003, 2004). These

characteristics of race, income, and education are factors associated with higher levels

of exercise among the general public (Crespo et al., 2000; Dowda et al., 2003; Hatch

et al., 1993).

The Theory of Planned Behavior is one theory that has been applied to

determine exercise behavior during pregnancy within this population of White women

with higher household incomes and higher educational levels (Godin et al., 1993;

Symons Downs & Hausenbias, 2003). Symons Downs and Hausenbias (2003)

reported that the Theory of Planned Behavior was able to predict exercise behavior

during pregnancy. However, Godin et al (1993) found this theory was not able to
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predict exercise behavior during pregnancy. As these authors report opposite findings

on the success of the theory at predicating exercise behavior during pregnancy, they

also found opposite importance of the specific constructs of this theory.

Attitude toward Exercise

One construct used in the Theory of Planned Behavior as well as the Theory of

Reasoned, and the Expanded Theory of Reasoned Action is Attitude toward behavior

(Glanz, Rimer, & Lewis, 2002). Attitude toward behavior is determined by behavioral

beliefs and evaluation of behavioral outcome. Behavioral beliefs are how strong the

individual believes that performing the behavior will lead to certain consequences

(Glanz et al.). Evaluation of behavioral outcome is the individual's assessment of the

consequence of the behavior (Glanz et al.).

Symons Downs and Hausenblas reported attitude to be the strongest

determinant of intention to exercise during pregnancy when studying 89 pregnant

women who were primarily White, with high family incomes (2003). Symons Downs

and Hausenblas further explored women's beliefs about the value of exercise during

pregnancy using a retrospective survey (2004). This study included 74 postpartum

women who were primarily White, married, college educated and from higher income

households. The researchers found that many women could list benefits of exercise

during pregnancy, which seem to be indicative of a positive attitude about exercise

during pregnancy (Symons Downs & Hausenblas, 2004). Attitude toward exercise

during pregnancy among American women, especially low-income or Hispanic

women has not been explored.
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Knowledge of AGOG Guidelines for Exercise

Knowledge ofA COG guidelines for exercise has not been studied as a

predictor of exercise during pregnancy. However, some studies have reported the

levels of knowledge about ACOG guidelines among pregnant women. As previously

discussed, Zeanah and Scholler studied women who were attending a national physical

fitness conference and found that 83% of the women were aware of AGOG guidelines

(1993). However, it can be assumed that this sample would have higher levels of

knowledge about physical fitness, as they were attending a conference on the subject.

Other studies have not looked as specifically at knowledge ofA COG

guidelines, but some indications of knowledge have been reported. Symons Downs

and Hausenblas found that women could correctly list advantages of exercise during

pregnancy (2004). Reported advantages of exercise during pregnancy included

improved mood, an increase in energy/stamina, and assisting the woman to stay fit.

However, any disadvantages to exercise during pregnancy cited by subjects were not

reported in the article (Symons Downs and Hausenblas, 2004).

Kieffer et al. studied knowledge about physical activity among pregnant and

postpartum Latino women as it is related to diabetes prevention and treatment (2002).

Although exercise was believed to reduce stress and improve general health, some

concerns of safety were discussed (Kieffer et al., 2002). However, this study was

about physical activity and not specific to AGOG guidelines. There is a lack of

research about the knowledge of AGOG guidelines for exercise during pregnancy

among low-income or Hispanic women.
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Self-efficacy, Perceived Behavioral Control, & Facilitating Conditions

An individual's certainty that they can perform a behavior to achieve the

desired consequence is self-efficacy. This construct was first described by Bandura as

part of the Social Cognitive Theory (Glanz et al., 2002). Since then, self-efficacy has

been incorporated into the Health Belief Model and the Transtheoretical Model (Glanz

et al.). Specific to exercise, self-efficacy focuses on an individual's belief that they can

exercise regularly.

Hinton and Olson found higher exercise self-efficacy to be associated with

increased physical activity after becoming pregnant even when controlling for

sociodemographic conditions (age, prepregnancy BMI, and frequency of prepregnancy

exercise) (2001). Likewise, Steele (2002) and Miller (1986) report that women with

higher exercise self-efficacy were more likely to adopt andlor maintain exercise during

pregnancy. However, all three of these studies used subjects who were primarily

White with higher educational levels and from higher income households.

Perceived behavioral control is a similar concept to self-efficacy (Godin et al.,

1993). Perceived behavioral control measures an individual's feelings of control and

power over a behavior and is a construct in the Theory of Planned Behavior (Glanz et

al., 2002). This concept is composed of two individual measures, control beliefs and

perceived power (Glanz et al.). Control beliefs looks at the presence or absence of

facilitating or constraining conditions. Perceived power examines the impact that each

facilitating or constraining condition has on the individual (Glanz et al.).

Perceived behavioral control has been examined as a determinant of exercise

behavior in pregnant women. Godin et al (1993) reported that perceived behavioral



control influenced intention to exercise during pregnancy, but not exercise behavior

itself. This is significant because according to the Theory of Planned Behavior,

perceived behavioral control should directly influence both behavioral intention and

behavior (Glanz et al., 2002). Symons Downs and Hausenblas (2003) reported that

perceived behavioral control did not predict exercise during pregnancy.

A similar construct to perceived behavioral control and self-efficacy is

Tn andis' facilitating conditions (Godin et al., 1993). Facilitating conditions are

characteristics of an individual or their environment that affect his or her ability to

carry out their behavioral intention (Triandis, 1980). Facilitating conditions is a

construct in Triandis' Expanded Theory of Reasoned Action (Montano & Taplin,

1991). This construct has had limited application, but was successful in predicting

other preventative health behaviors, such as mammography (Montano & Taplin).

Perhaps facilitating conditions may better explain exercise behavior during pregnancy,

as perceived behavioral control has been unsuccessful. Facilitating conditions has not

been used to examine exercise behavior during pregnancy.

Social Support, Social Norms, and Social Network

Little research has been done to examine social support as it relates to exercise

behavior during pregnancy. Schaffer and Lia-Hoagberg surveyed 101 ethnically

diverse, low-income, low-educated, pregnant women under the age of 35 to examine

the relationship between social support and prenatal care or health behaviors (1997).

Health behaviors were examined as a group that included exercise, although exercise

was not examined individually in this study. Among those relationships most



39

frequently identified as providing social support (in order of frequency) were partners,

mothers, siblings (primarily sisters), friends, and extended family members. While the

social support from partners was significantly related to receiving prenatal care, it was

not related to prenatal health behaviors. However, social support from others (not

including the partner) was significantly correlated with prenatal health behaviors.

Even though this study does not directly examine exercise as a health behavior, it

identifies the importance of and sources for social support for pregnant women

(Schaffer and Lia-Hoagberg, 1997).

Like Schaffer and Lia-Hoagberg, Walker et al (1999) also examined the

relationship between a group of general health behaviors (that included exercise)

during pregnancy and social support. Surveying women who were in their first

trimester of pregnancy, primarily white, and under the age of 36, these researchers

found lower social support to be related to poorer health behaviors in the first

trimester of pregnancy (Walker et al., 1999).

Using small focus groups of Latino women (N=22) in Detroit, Kieffer et al.

found social support to be an important construct for the relationship between physical

activity and exercise. Participants in this study revealed that any intervention focusing

on increasing physical activity in pregnant or postpartum Latino populations needs to

address social acceptability and social support (2002). This study is important to note,

as it is one of the few publications that address pregnant women who are Latino.

A few studies have examined the influence ofsocial support on exercise

among non-pregnant women. These studies consistently find low levels of social

support to be associated with low levels of exercise among all races/ethnicities
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(Evenson et al., 2002; Eyler et al., 1999). One investigation into diabetes prevention

used small focus groups of non-pregnant, Hispanic women in Southern California

(Evenson et al., 2002). This study found only certain activities to be socially

acceptable for pregnant women. For example, walking to the grocery store was viewed

as a socially acceptable way to obtain the benefits of exercise while fulfilling maternal

responsibilities (Evenson et al.). Social support has been identified as a key concept to

be included in programs aimed at increasing physical activity among minority

population (Kriska & Rexroad, 1998). For the Hispanic population community, family

and friend support have been identified s important factors influencing physical

activity participation rates (Kriska & Rexroad).

Social support is a concept that describes a social relationship (Glanz et al.,

2002). Social support can be provided by many types of relationships including

family, friends, coworkers, and health care practitioners. Typically different people

provide different forms of social support. There are four main forms of supportive

behaviors which can display social support to an individual: emotional support,

instrumental support, informational support, and appraisal support. Relationships can

provide one of these forms of support, but often provide multiple forms. There are

three important characteristics of social support that could weaken its ability to predict

exercise behavior among pregnant women. First, according to Glanz et al., social

support is always intended to be helpful. Second, social support is consciously

provided by the sender. Finally, although social support might be intended to

influence the receiver's thoughts and actions, it is given with respect to an individual's

right to make her own choices (Glanz et al., 2002). Therefore, it seems that social
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support is not the correct social construct to determine exercise behavior, but there

does seem to be an influence on exercise behavior from social relationships.

Another construct that examines social influence is social norm. Godin et al.

used social norm in place of subjective norm for the Theory of Planned Behavior

(1993). In this application, social norm examined whether or not the subjects thought

people would approve of exercise behavior during pregnancy. Godin et al used

normative beliefs and motivation to comply to formulate their social norm construct.

Normative beliefs focus on if a subject believes a specific individual approve or

disapprove of exercise behavior during pregnancy, while motivation to comply

examines the importance of that person's opinion on the subject (Godin et al., 1993).

Godin et al. concluded that social norm did not predict intention to exercise during

pregnancy (1993).

Other research has focused on the importance of specific social relationships.

Symons Downs and Hausenbias found that a husband or fiancé had the strongest

influence of normative beliefs (2004). Other important influences for normative beliefs

were children, and other family members (parents, sibling, and grandparents).

However, these other relationships were reported to have influence over the pregnant

women in the study at a much lower rate (Symons Downs & Hausenblas, 2004).

Another measure of social influence is social networks. This construct focuses

on the social relationships surrounding the individual (Glanz et al., 2002). Social

network examines the degree which resources and support are exchanged in a

relationship (reciprocity), the emotional closeness of relationships (intensity), the

number of functions a relationship serves (complexity), the degree which individuals
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within the network interact with each other (density), how similar individual within a

network are (homogeneity) and how lose in distance the individuals within a network

live to the person (geographic dispersion) (Glanz et al., 2002). Perhaps this

encompassing viewpoint on social influences would better explain exercise during

pregnancy.

This author found no research exploring social network as a predictor of

exercise behavior during pregnancy. Further examining the relationship of social

influence is important in predicting exercise behavior. Although social support and

social norm have been used in previous studies, these constructs have not provided

consistent explanations of social influences on exercise behavior during pregnancy.

Examination into social networks could explain the social influence of exercise

behavior during pregnancy.

Habit

The construct of habit is used by Triandis in his Expanded Theory of Reasoned

Action [EXTRA] (1980). Habit examines past behavior. In EXTRA the more habitual

a behavior becomes the less important attitude and intention become in determining

behavior.

There are only a few studies that have tried to explain exercise behavior during

pregnancy using habit. Those that have studied habit concede that this construct is

important in predicating exercise behavior during pregnancy (Godin et al., 1993;

Hinton & Olson, 2001; Ning et al., 2003). Hinton and Olson found that within their

study population of pregnant women in upstate New York, physical activity during
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pregnancy was strongly related to frequency of exercise prior to pregnancy (2001).

Using a demographically similar population from a different location (the Pacific

Northwest), Ning et al. confirmed this finding (2003). This research reported physical

activity during the year before pregnancy to be the strongest predictor of physical

activity during pregnancy (OR 48.9). Ning et al. also found physical activity status

during adolescents to be positively associated with physical activity during pregnancy.

Females who participated in physical activity between the ages of 13 - 18 years old

were four times as likely to participate in physical activity as pregnant women (Ning

et al., 2003). However, this study's focus was on physical activity and not exercise.

Other studies that have explored habit as a predictor of exercise during

pregnancy have either used the terms physical activity and exercise interchangeable,

or have focused on a non-U.S. population (Hinton & Olson, 2001; Godin et al., 1993).

As a result, the importance of the association between habit of exercise before

pregnancy and exercise behavior during pregnancy among American women is

unclear. Habit has been confirmed as an important factor influence exercise during

pregnancy in primarily White populations and among non-pregnant Hispanic

populations. Research documenting the importance of habit in pregnant Hispanic

populations needs to be conducted.

Conclusion

It is known that women who are Hispanic or from low-income households are

at an increased risk of developing overweight and obesity (Ayala, et al., 2004; Hedley

et al., 2004; Jones et al., 1998; McTigue et al., 2002; Office of Women's Health,
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2003). It is also known that pregnancy further increases these women's risk of

developing overweight and obesity due to excessive weight gain and subsequent

weight retention (Linne et al., 2004; Rossner, 1992). Research has shown that exercise

during pregnancy not only prevents excessive weight gain, but yields many other

health benefits as well (ACOG, 2003; American Diabetes Association [ADA], nd;

Koltyn & Schultes, 1997; Koniak-Griffin, 1994; Wallace, Boyer, Dan, & HoIm,

1986).

As a result of the numerous benefits of exercise during pregnancy, ACOG has

published guidelines recommending exercise during pregnancy (ACOG, 2002). Even

with these guidelines in place, many women decrease their exercise once they become

pregnant, resulting in an extremely low prevalence of exercise during pregnancy

(Hatch, Xiao-Ou, McLean, Levin, Begg, Reuss, & Susser, 1993; Hinton & Olson,

2001; Viau, Padula, & Eddy, 2002; Zhang & Savitz, 1996). This past research has

primarily focused on one population; White pregnant women from higher income

families with higher educational levels (Hinton & Olson, 2001; Ning et al., 2003;

Symons Downs & Hausenblas, 2003, 2004). These sociodemographic characteristics

of race, income, and education are already known to be associated with higher levels

of exercise among the general population (Crespo et al., 2000; Dowda, Ainsworth,

Addy, Saunders, & Riner, 2003; Hatch et al., 1993). The prevalence of exercise

among women with lower household incomes, lower educational levels, or from

minority races has not been documented. Without a documented prevalence of

exercise during pregnancy among this population of women, the effectiveness of

programs aimed at increases exercise during pregnancy cannot be measured.
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Similarly, the research done exploring the behavioral factors that influence

exercise during pregnancy has focused primarily on White women from higher income

families with higher educational levels (Hinton & Olson, 2001; Ning et al., 2003;

Symons Downs & Hausenblas, 2003, 2004). Research need to be conducted to

document the factors that influence the exercise behavior of low-income White and

Hispanic pregnant women needs to be conducted. A clear understanding of factors that

influence exercise during pregnancy will allow program planners to develop well-

focused, effective programs to increase the prevalence of exercise during pregnancy.

Increasing the prevalence of exercise during pregnancy will not only result in better

outcomes for mother and baby, but decrease the risk of overweight and obesity for

both generations (ACOG, 2002; Gottlieb & Baker, 1986; Horns et al., 1996; Lokey et

al., 1991; Marquez Sterling, 2000; McMurray et al., 1993).
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CHAPTER 3

METHODOLOGY

Studying a low-income, pregnant, White and Hispanic population, the specific

aims of this research were to: (1) determine the nature and extent of exercise behaviors

before and during pregnancy, (2) establish the nature and extent of knowledge about

ACOG recommendations for exercise during pregnancy (3) identify sociodemographic

and behavioral factors that influence exercise behaviors among pregnant women, (4)

determine if there are difference in factors that influence exercise during pregnancy

based on race, and (5) identify barriers to exercise during pregnancy.

Sampling

A purposeful sample of 301 subjects was selected based on specific inclusion

criteria. The sample included: (1) women who were pregnant (2) classified their race

as either White or Hispanic (3) met income eligibility requirements to qualify for

Women, infants, and Children [WIC], and (4) attended specific WIC breastfeeding or

prenatal classes or prenatal appointments at one of four areas in Oregon: Linn County,

Marion County, Salud Medical Center in Woodburn, and Washington County.

WIC is a supplemental nutrition program federally funded by the United States

Department of Agriculture which aims to improve health outcomes and influence

nutrition and health behaviors of its clients. WIC serves at-risk populations including

pregnant women, women who are breastfeeding with a child under 1 year of age,

women who are not breastfeeding with children under 6 months of age, and infants

and children under 5 years of age (Oregon DHS, n.d.). To qualify for WIC,



47

participants must live in an area served by WIC, be identified as one of the at-risk

populations previously listed, have a household income less than 185% of poverty

level, and have additional nutritional needs which may include anemia, poor diet,

and/or poor growth (Oregon DHS).

Four WIC agencies were selected for data collection. To ensure an adequate

sample size for each racial group, great care was taken to select WIC agencies in

Oregon counties with higher than state average Hispanic populations. In Oregon,

8.05% of the population is Hispanic (U.S. Census Bureau, 2000). Hispanic

populations in selected counties ranged from 10.6% to 17.1% (U.S. Census Bureau).

Three WIC agencies were then selected based on high number of White and Hispanic

pregnant women who qualified for prenatal food vouchers in 2004. [See Table 0.1] To

illustrate, 10.61% of the county population served by the Salud Medical Center is

Hispanic and this agency saw 563 Hispanic/Latino pregnant women and 484 White

pregnant women for food vouchers in 2004. As a comparison, Benton County was not

selected for this study, as only 4.66% of the county population is Hispanic. In

addition, the Benton County WIC agency served only 35 prenatal Hispanic women

and 66 prenatal White women in 2004.

Table 0.1: Race population breakdown by WIC agency

WIC % County Number of % County Number of
Area Population prenatal Hispanic Population prenatal White

Hispanic women seen at White women seen at
WIC 2004 WIC 2004

Marion 17.10 399 81.62 484
Salud 10.61 563 88.98 266
(Yamhill)
Washington 11.17 567 82.19 399



After two months of data collection, the number of White women being recruited for

this study was much lower than the number of Hispanic women being recruited.

Therefore Linn County was added as a source of data collection primarily for White

subjects. Linn County is 93.2% white and 4.4% Hispanic. Of the 313 pregnant clients

seen at this location in 2004, 84% of the pregnant women were White. (248 White vs.

65 Hispanic).

Instrumentation

A written questionnaire was developed by the author to gather demographic

information and assess factors influencing Hispanic and White low-income, pregnant

women's exercise behaviors. Additionally, this questionnaire solicited information

about pregnant women's attitudes towards exercise, exercise habits,facilitating

conditions, knowledge, and social networks, so the association among these variables

and exercise behaviors could be examined. The questionnaire was available for

participants in both Spanish and English, consisted of 38 questions, and took women

approximately 15 to 30 minutes to complete.

Information on demographic and background variables related to pregnant

women and their histories was collected in order to compare differences between

groups. These questions include age (question 1); race (question 2); educational status

(questions 4 & 5); employment status (question 6); marital status (question 7);

prepregnancy BMI and body shape (questions 8, 12, & 16); prescription medications

(question 9); ideal body shape (question 13); mother's body shape (question 14);

previous pregnancies (question 15); current trimester of pregnancy (question 17); and
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weight gained during current pregnancy (question 18). Also included in this

information was an assessment of overall health (questions 10, 11 & 19); type of and

advice from practitioner (questions 20 & 21); relationship of trusted information

(questions 22 & 23); knowledge of diet, exercise, and weight gain recommendations

(question 29).

Information on behavioral factors of interest was collected to compare

associations with exercise during pregnancy. Question 26 assessed knowledge about

exercise during pregnancy. Past and current exercise habits were surveyed in questions

27 - 29. Attitudes about exercise during pregnancy were assessed by questions 32 and

33. Questions 34 36 focused on social networks. Question 37 collected information

on facilitating conditions, and barriers of exercise during pregnancy were addressed in

question 38.

Prior to data collection, several steps were taken to assess readability and

establish reliability and validity. WIC employees had stressed that their clients have a

low reading level (second or third grade levels). Therefore, readability was assessed

using the Flesch-Kincaid Grade Level Score and the survey was modified to meet this

reading level (Microsoft Office XP, 2002). Face and content validity were established

when the questionnaire was reviewed by experts in the field of public health and at

WIC.

Next, a translator interpreted the questionnaire into Spanish. A second

translator back-translated the Spanish questionnaire into English. This step was

important to verifying the accuracy of the translation. The researcher worked with the

two translators to achieve appropriate language usage for the questionnaire.
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Readability will be assessed again using the Flesch-Kincaid Grade Level Score for the

Spanish Language (Microsoft Office XP, 2002).

To check readability and establish face validity for both the English and

Spanish questionnaires, eight Spanish speaking and five English speaking women

completed the survey. During this process, it was established that English speaking

women completed the survey in 13 to 25 minutes, while Spanish speaking women

finished the survey in 15 to 32 minutes. The translation accuracy was also monitored

and found to be without error.

Once review was complete, both the English and the Spanish surveys were

piloted to 8 Hispanic pregnant and 9 White pregnant women from WIC. The amount

of time for survey completion and readability were again assessed during the pilot

study. Participants of the pilot study were also asked to provide feedback about the

clarity of the questionnaire and translation accuracy. Similar completion times were

found among both groups. No participants reported issues with readability, question

clarity, or translation accuracy. Finally, the pilot study was used to examine reliability

using test-retest. Cronbach's alpha ranged from .876 to .993 measuring the

questionnaire's attitudes, knowledge, and social network scales.

Procedure for Data Collection

To qualify for prenatal food vouchers, WIC clients must been seen by WIC

personnel two times in a six month period. The first visit is typically a one-on-one

appointment with a WIC Certifier. Most often (61.1%) WIC clients choose to

participate in a class as their second WIC visit. Each of the participating WIC agencies
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have different schedules of classes for pregnant women. Lirin County WIC offers a

monthly breastfeeding class that lasts one and a half hours. This class is offered in

both Spanish and English. The Marion County WIC offers a prenatal class in one,

hour and a half session that is offered every other month during odd months. Classes

at this WIC agency are offered in English and Spanish. The Salud Medical Center

WIC agency in Woodburn provides prenatal classes in only Spanish. Offered at two

different times per month, each session lasts an hour. WIC has several clinic locations

in Washington County. Data for this study was gathered at the Beaverton and

Hilisboro WIC clinics. At each of these sites, potential subjects attended monthly

prenatal breastfeeding classes. Washington County's prenatal classes last

approximately one hour, and are scheduled one time per month at both the Beaverton

and the Hilisboro clinics. These classes are offered separately in Spanish and English

each month. The majority of subjects attended one of the above WIC classes.

However, other subjects were recruited at the conclusion of a scheduled WIC one-on-

one appointment.

At the conclusion of a WIC scheduled class or appointment the researcher

introduced herself, explained the purpose of the study, and asked the women to

complete the questionnaire with English speaking women. A translator assisted the

researcher in this process with Spanish speaking women. Those women who verbally

indicated they were willing to participate were given a written informed consent to

read and sign. Once informed consent was obtained, the questionnaires were

administered. Subjects were offered the informed consent and questionnaire in their

language of preference (Spanish or English). The researcher and the interpreter were
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available to answer questions and individually help the subjects who experienced

difficulty with the questionnaire. A participation reward was handed out upon

completion of the questionnaire. The reward was a gender neutral baby gift that

consisted of a onsie, a baby toy, three diapers, and educational information about the

recommendations for exercise during pregnancy.

Sample Size

Required sample size was estimated assuming a moderate relationship between

the IVs and the DV, with an alpha set at .05, and a power of .80. Therefore 50 +

8*(number of DVs = 5 behavioral factors) was the estimated sample size (Tabachnick

& Fidel!, 2001). It was calculated that a minimum of 90 subjects from each race would

be required for adequate power. To ensure adequate power, data were gathered on a

total of 301 pregnant women. Of the 301 women, 149 identified themselves as

Hispanic and 151 identified themselves as White.

Data Analysis Procedure

A combination of qualitative and quantitative data was gathered using the

previously described questionnaire. SPSS version 13.0 for Windows was used for all

quantitative data analysis (SPSS Inc. Chicago, IL). Data was entered into SPSS by the

researcher. Once entered, descriptive statistics were used to summarize responses and

examine the characteristics of the sample. This process involved examining frequency

distributions for each question to identify the shape, central tendency, and variability
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within the data set. Output was screened for input errors, outliers, and the missing data

for each variable.

Chi square tests of independence were used to examine White and Hispanic

participants to determine any significant different sociodemographic characteristics

between these two groups. Independent t-tests were used to identify significant

differences between continuous sociodemographic variables. A chi square test of

independence was also used to determine if there was a statistically significant

difference between exercise before pregnancy and exercise during pregnancy. Finally,

a chi square test of independence was used to determine whether a statistically

significant difference existed between the prevalence of exercise and race.

Logistic regression was used to determine which behavioral factors were

associated with exercise during pregnancy by predicting the odds of exercise behavior.

The variables used as predictors included attitude towards exercise, exercise habit,

facilitating conditions, knowledge, and social network. Logistic regression was also

used to determine which sociodemographic variables (such as age, marital status, and

education level) were most predictive of exercise during pregnancy.
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CHAPTER 4

RESULTS

ARTICLE 1: The prevalence of exercise during pregnancy among White and
Hispanic women

The benefits of exercise for the general population are well established and

include a reduced risk of heart disease, diabetes, and some cancers as well as the

prevention and treatment of overweight and obesity (Centers for Disease Control and

Prevention [CDC], 2004a, 2004b). Additional benefits of exercise for specific

populations during selected stages of life have also been documented (American

College of Obstetricians and Gynecologists [ACOG], 2003; CDC, n.d, 2004c). One

population that has the potential to derive tremendous additional benefits from

exercise is pregnant women.

Exercise during pregnancy has been found to result in both psychological and

physical benefits. Psychological benefits include an increased feeling of well-being

and higher self-esteem (ACOG, 2003; Koltyn & Schultes, 1997; Koniak-Griffin, 1994;

Wallace, Boyer, Dan, & Hoim, 1986). Physical benefits of exercise during pregnancy

include preventing and treating gestational diabetes and type 2 diabetes as well as

decreasing the common physical discomforts associated with pregnancy, such as

backaches, bloating, and fatigue (ACOG, 2003; American Diabetes Association

[ADA], nd; Koniak-Griffin; Wallace et al.). Exercise during pregnancy is one

mechanism that helps to prevent excessive maternal weight gain (ACOG, 2003). It is

well documented that many women exceed the Institute of Medicine's [TOM]

recommendations for weight gain during pregnancy (Carmichael, Abrams & Selvin,
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1997; Caulfield, Witter, & Stotzftis, 1996; Olson & Strawderman, 2003; Siega-Riz,

Adair, & Hobel, 1994).

In addition to reducing risks for many of the long term consequences of

obesity, women who exercised during their pregnancy have an increased ability to

cope with labor pains and a decreased labor length (ACOG, 2003; Horns, Ratcliffe,

Leggett, & Swanson, 1996; Koniak-Griffin; Wallace et al.). The numerous benefits of

exercise during pregnancy have been clearly documented however, the prevalence of

exercise during this important stage of life is extremely low.

Literature Review

Although the benefits of exercise are well known, America is largely a

sedentary society. Twenty-five percent of American adults are sedentary, and an

overwhelming 54% of adults do not get enough physical activity to provide health

benefits (CDC, 2005). To achieve health benefits from exercise, the American College

of Sports Medicine [ACSM] recommends that people exercise for at least 30 minutes

at moderate intensity on most days of the week (ACSM, 2002).

'While exercise rates in the general population are alarmingly low, it is

important to note that there are certain sub-populations that have been identified as

having even lower rates of exercise than the general public. One such population is

women. It has been reported that only 31% of American women exercise at the

recommended amounts, while the remaining 69% are either sedentary or exercise

irregularly (Jones, Ainsworth, Croft, Macera, Lloyd, & Yusuf, 1998).



Minority populations are another group identified as having consistently lower

rates of exercise when compared to White populations (Caspersen & Merritt, 1995;

Crespo, Smit, Andersen, Carter-Pokras, & Ainsworth, 2000; Jones et al.). In general,

White populations are more active than Black populations or Hispanic populations

(Crespo et al.; Jones et al.). This is especially true for Black and Hispanic women

(Eyler, Baker, Cromer, King, Brownson, & Donatelle, 1998; Jones et al.; Sallis,

Greenlee, McKenzie, Broyles, Zive, Berry et al., 2001). Mexican American women

have been identified as the group with the highest prevalence of sedentary behavior

when comparing women by racial groups (Crespo et al.; Jones et al.). Crespo et al

reported that 40% of Mexican American women were physically inactive, and by

some reports, as few as 11% of Mexican American women exercise regularly

(Ransdell & Wells, 1998).

Although exercise rates are below recommended levels in a variety of

populations, research has shown that women often decrease their activity levels even

further during pregnancy (Hatch, Xiao-Ou, McLean, Levin, Begg, Reuss, & Susser,

1993; Hinton & Olson, 2001; Viau, Padula, & Eddy, 2002; Zhang & Savitz, 1996).

Percentages of regular exercise during pregnancy have been reported at 5% in a

predominately White population (Steele, 2002). Past studies on the prevalence of

exercise during pregnancy have primarily focused on White, higher income level, and

higher educational level women (Hinton & Olson, 2001; Ning, Williams, Dempsey,

Sorensen, Frederick, & Luthy, 2003; Symons Downs & Hausenblas, 2003, 2004).

Characteristics of race, income, and education have been associated with higher levels
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of exercise among the general population (Crespo et al., 2000; Dowda, Ainsworth,

Addy, Saunders, & Riner, 2003; Hatch et al., 1993).

These low rates of exercise during pregnancy persist even ithough ACOG has

published guidelines that recommend exercise during pregnancy at the same level and

intensity as those set by ACSM for the general population (ACOG, 2002). That is,

pregnant women without any medical or obstetrical complications should exercise for

at least 30 minutes at moderate intensity on most, if not all, days of the week (ACOG,

2002).

Exercise rates in selected minority pregnant populations have not yet been

thoroughly explored, but indications are that these rates may be lower than those of

previously examined populations. Ning et al. (2003) examined physical activity in a

sample of pregnant women that included women of minority races. Results showed

that minority women were 40 60% less likely to participate in physical activity than

White women. However, Ning et al's study categorized minority women as either

African American or 'other' (2003). This classification did not allow individual racial

groups, such as Hispanics, to be explored (Ning et al.). While there is ample evidence

that demonstrates Hispanic women participate in lower levels of exercise than White

women during every other age and stage of life, little is known about the nature and

extent of exercise in pregnancy Hispanic populations (Crespo et aL, 2000; Dowda et

al., 2003; Evanson, Sarmiento, Tawney, Macon, & Ammerman, 2003; Jones et al.,

1998; Ransdell & Wells, 1998; Voorhees & Rohm Young, 2003).

Research has documented the prevalence of exercise during pregnancy among

White women, although this research has primarily focused on women with higher
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Hausenbias, 2003, 2004). The exercise rates of low-income pregnant women have not

been examined. However, research on the general population indicates that women

with lower income levels have a lower prevalence of exercise (Crespo et al., 2000;

Hatch et al., 1993).

Another difficulty with comparing past studies is differences in the definitions

of physical activity and exercise. Many studies, such as Ning et al's, have examined

physical activity and not exercise. Physical activity is defined as "any bodily

movement produced by the contraction of skeletal muscles and that substantially

increases energy expenditure" versus exercise, which is defined as "planned,

structured, repetitive bodily movement done to improve or maintain one or more

components of physical fitness (ACSM, 2000, p. 4)." By these definitions, physical

activity can include activities of daily living such as cleaning or gardening and

exercise is a subcategory of physical activity. In the current study, exercise is defined

as "an activity done to improve your health, which does not include physical activity

done as part of your work or household chores."

Methods

Participants

Participants were recruited from the Women, Infants, and Children [WIC]

agencies in four selected counties in Oregon. Counties selected for participation had

higher than the state average Hispanic populations. In Oregon, 8.05% of the

population is Hispanic (U.S. Census, 2000). Hispanic populations in selected counties
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ranged from 10.6% to 17.1% (U.S. Census, 2000). Specific WIC agencies were

selected based on their high numbers of White and Hispanic pregnant clients.

A purposeful sample of 301 subjects was selected based on the following

inclusion criteria: (1) women who were pregnant, (2) classified their race as either

White or Hispanic, (3) met income eligibility requirements for WIC, and (4) attended

specific WIC breastfeeding or prenatal classes or prenatal appointments.

Approximately 61% of pregnant WIC clients attend one of these classes, while the

remaining 39% were scheduled for prenatal appointments. The participation rate was

97.1% of the women who attended the WIC classes.

Procedure

A written questionnaire was developed by the author to gather demographic

infomiation and assess exercise behaviors before and during pregnancy. Information

on sociodemographic and background variables related to pregnant women and their

histories was collected in order to compare differences between racial groups. The

instrument was reviewed by a panel of experts in the field of public health as well as

people working with the study population. A pilot study, with 17 women, was

conducted to assess readability, clarity, translator accuracy, and survey completion

time. Appropriate revisions were made based on the findings of the pilot study. The

questionnaire was available in both Spanish and English, consisted of 38 questions,

and took women approximately 15 to 30 minutes to complete.

Recruitment

At the conclusion of a WIC course or appointment, women meeting eligibility

requirements were asked to participate in the study. Using the same script at each site,



a description of the purpose of the study and the informed consent process were

explained by the researcher in the English speaking classes and by an interpreter in the

Spanish speaking classes. For women who verbally indicated they were willing to

participate, informed consent forms were distributed in the participant's language of

preference (Spanish or English). Women who signed the informed consent were

offered the questionnaire in their language of preference (Spanish or English). The

researcher and the interpreter were present to answer questions while the women

completed the questionnaire. When the participants turned in the questionnaire, they

received a participation reward. This study was approved by the Oregon State

University Human Subject Committee and Institutional Review Board.

Data analysis

Frequency distributions of sociodemographic characteristics and exercise

responses were examined. For the first analysis, women were divided into three

categories based on their reported amount of exercise before pregnancy. Categories

included: no exercise, exercise some, and exercise at A CSM recommended levels.

Women who reported that they did not exercise were classified into the 'no exercise'

group (N = 107, 36.3%). For those women who did exercise, their exercise frequency,

duration, and intensity were examined. The women who reported that they exercised,

but at lower than recommended frequencies (range 1 - 7 days per week), durations

(range = 15 - 150 minutes per day), or intensities (range: mild - strenuous) were

classified as 'exercising some' (N = 129, 42.9%). Those women who exercised at least

four days per week for at least 30 minutes per day at moderate intensity were

classified as 'exercising at ACSM guidelines' (N = 59, 20%). Chi-square analysis was



conducted to examine differences in the prevalence of pre-pregnancy exercise based

on race. An alpha level of .05 was used for the statistical analyses, which were

performed with SPSS for Windows Version 13.0.

In order to examine the differences between race and exercise level during

pregnancy, women were again divided into three categories based on their reported

exercise level: 'no exercise' (N 97, 33.0%), 'some exercise' (N 170, 7.8%), and

'exercising at ACOG guidelines' (N = 27, 9.2%). The process of classifying women

into one of these three categories is the same as described above for the non-pregnant

women. Chi-square analysis was conducted using SPSS for Windows Version 13.0 to

examine differences between races and the prevalence of exercise during pregnancy

(alpha level = .05).

Results

As shown in Table 1.1, the sample was almost equally divided between Whites

(N = 152, 50.5%) and Hispanics (N = 149, 49.5%). Over half of the women were

American born (N = 171, 56.8%). However, White women were significantly more

likely to be born in the United States when compared to Hispanic women (p = .000, x2

= 199.23). The majority of the Hispanic women immigrated from Mexico (N = 115,

77.1%). Among Hispanic women the average length on time in the United States was

8.7 years (range: 0.25 37.0 years). Many of the women reported their work status as

homemaker (N = 106, 35.8% of the total sample), although Hispanics (N = 65, 45.2%)

reported being homemakers much more frequently than Whites (N = 41, 27.3%) (p =

024, x2 17.697). Marital status was not significantly different between races (p =

.063, x2 = 10.47 1). Most of the participants were either married (Total sample N
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Table 1.1

Sociodemographic characteristics of women

Sociodemographic Factor Hispanic White Total p
N 149 (49.5%) 152 (50.5%) 301

Place of birth
USA 24 (16.1%) 147 (96.5%) 171 (56.8%) .000 199.23
Other 125 (83.9%) 5 (3.3%) 130 (43.2%)

Work Status
Homemaker 66 (45.2%) 41(27.3%) 106 (36.1%) .024 17.697
Part-time 17(11.6%) 38(25.3%) 55(18.6%)
Unemployed 25 (17.1%) 28 (18.7%) 53 (17.9%)
Full-time 24 (16.4%) 28 (18.7%) 52 (17.6%)
Other 17(11.4%) 17(11.1%) 34(11.3%)

Marital Status
Married 63 (42.9%) 79 (52.0%) 142 (47.5%) .063 10.47 1
Unmarried:

living w/ partner 53(36.1%) 38(25.0%) 91(30.4%)
not living w/ partner 5 (3.4%) 10(6.6%) 15(5.0%)
Single 23(15.6%) 18(11.8%) 41(13.7%)
Other 5 (3.4%) 7 (4.6%) 10 (4.0%)

Previous Pregnancies .082 3.019
No 80 (57.6%) 72 (47.4%) 152 (52.2%)
Yes 59 (42.4%) 80 (52.6%) 139 (47.8%)

Trimester
First
Second
Third

Health Care Provider
Doctor
Midwife
Other

Overall Health
Poor/Fair
Good
Veiy Good
Excellent

.015 8.422
4 (2.7%) 16 (10.5%) 20 (6.7%)
32 (21.8%) 38 (25.0%) 70 (23.4%)
111(75.5%) 98 (46.9%) 209 (69.9%)

.002 17.527
97 (65.5%) 127 (83.6%) 224 (74.7%)
30 (20.3%) 21(13.8%) 51(17.0%)
22 (14.8%) 4 (2.6%) 26 (8.6%)

16 (10.8%) 8 (5.3%) 24 (8.0%)
47 (3 1.5%) 36 (23.7%) 83 (27.6%)
60 (40.3%) 73 (48.0%) 133 (44.2%)
26 (17.4%) 35 (23.0%) 61(20.3%)

Note. Percentages are within race

176 7.664
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142, 47.2%, White N 79, 52%, Hispanic N = 63, 43%), or unmarried and living with

their partner (Total sample N = 91, 30.2%, White N = 38, 25%, Hispanic N = 53,

36%).

Just over half of all women (N = 152, 52.2%) were pregnant for their first time

(White N = 72, 47.4%, Hispanic N = 80, 57.6%). The majority of the women (N =

209, 69.9%) were in their third trimester of pregnancy (White N = 98, 64.5%,

Hispanic N = 111,75.5%).

Doctors were the most common health care provider seen (Total Sample N =

224, 74.7%, White N = 127, 83.6%, Hispanic N = 97, 65.5%), but Hispanic women

were significantly more likely to see midwives than White women (Hispanic N = 30,

20.3%, White N = 21, 13.8%, p=.002). Most women rated their health status as good

(N = 83, 27.6%), very good (N = 133, 44.2%), or excellent (N = 61, 20.3%). These

numbers were not significantly different between races (p = .176)

Table 1.2 displays the means and ranges of selected sociodemographic

characteristics of the sample. Independent t-tests were used to identify significant

differences between sociodemographic characteristics between races. The mean age of

the total sample was 24.8 years old, with both no significant differences between races

(24.3 years Hispanic, 25.3 years White). The mean educational level was just below

high school graduation at 11.2 years of schooling, although White women (12.6 years)

had a significantly higher mean than Hispanic women (10.3 years)(t [247.34] = 7.92, p

= .000)

The CDC's classifications of overweight and obesity were used as guidelines

for this study. The CDC states that a person with a BMI of 25.0 29.9 is overweight,



and an obese person is classified by a BMI over 30.0 (2003a). The mean pre-

pregnancy BMI of this sample was slightly overweight at 25.3. Although White

women (25.9) had a higher average pre-pregnancy BMI than Hispanic women (24.7),

this difference was not statistically significant (t [271.23] = 1.77, p = .078).

Table 1.2

Averages and ranges of sociodemographic characteristics of women by race_

Sociodemographic Factor Hispanic White Total p t

Age (average years) 24.3 25.3 24.8 .144 1.46
Range 15 40 16- 39 15 - 40

Education (years completed) 10.3 12.6 11.2 .000 7.92
Range 2 17 6 -20 2 20

BMI 24.7 25.9 25.3 .078 1.77
Range 14.9-39.9 17.5- 52.4 14.9-52.4

Weight gain 24.6 29.5 26.9 .301 1.04
Range 0 60 -22.0 64.5 -22.0 64.5

The mean gestational weight gain for the sample was 26.9 pounds (29.5 lbs

White vs. 24.6 lbs Hispanic). Based on the average prepregnancy BMI of this sample,

TOM guidelines recommend gaining 25 -35 pounds during pregnancy (TOM, 1990).

Therefore, the average weight gain of this sample was within IOM recommendations.

However, White women gained on average, 29.5 pounds, which is within the IOM

recommended weight range, while Hispanic women gained on average 24.7 pounds,

which is just below the TOM recommendations.



Pre-pregnancy Exercise Behaviors

As seen in Table 1.3, more than one-third of the sample (36.6%, N = 107)

reported no exercise in the year prior to their pregnancy. Hispanic women were

significantly more likely to report no exercise in the year before pregnancy than White

women (x2 8.13, p = .017). Before pregnancy, 44.4% (N = 64) of Hispanic women

reported no exercise, compared to 28.5% (N = 43) of White women. Within the

exercise categories, 20% (N = 59) of all women exercised at ACSM recommended

levels and 43.7% (N = 129) of all women exercised 'some' but not at recommended

levels. Significant differences between races were also evident in the exercise

categories, with 17.4% (N = 25) of Hispanic women and 22.5% (N = 34) of White

women exercising at recommended levels and 38.2% (N = 55) of Hispanic women

versus 49.0% (N = 74) of White women exercising some but not at recommended

levels.

Women were asked to record the exercise activities they participated in before

pregnancy. The women were given the opportunity to record more than one type of

exercise activity and many women reported participating in a variety of activities. As

seen in Table 1.4, the most common form of exercise before pregnancy for either race

was walking (N = 143 total, 63 Hispanic, 80 White), followed by running/jogging (N

= 79 total, 47 Hispanic, 32 White). Among White women, the exercise that was third

most common was aerobics (N = 31), followed by swimming (N = 29) and dance (N =

28). In contrast, dancing (N = 31) was the third most commonly reported exercise

activity by Hispanic women. White women reported a greater variety of activities

when compared to Hispanic women (17 vs. 11).



Table 1.3

Freuuency of exercise by race

ITisDanic Women White Women
No Some Exercise No Some Exercise
Exercise Exercise at Guidelines Exercise Exercise at Guidelines

Before Pregnancy 64 (44.4%) 55 (38.2%) 25 (17.4%) 43 (28.5%) 74 (49.0%) 34 (22.5%)

During Pregnancy 52 (36.6%) 77 (54.2%) 13 (9.2%) 45 (29.6%) 93 (61.2%) 14 (9.2%)

Note. N=301
Note. x2 = 8.13, p = .017 (before pregnancy)
Note. x2 = 1.71, p = .425 (during pregnancy)
Note. Values are percentages within ethnicity and numbers by category of the independent variables.



Table 1.4

Exercise activities before pregnancy and during pregnancy

Before Pregnancy During Pregnancy
Hispanic White Hispanic White
N=179 N=251 N=117 N=169

Exercise Activity N % N % N % N %
Walking 63 35.2% 80 31.9% 91 77.8% 93 55.0%
Running/Jogging 47 26.3% 32 12.7% 2 1.7% 6 3.6%
Aerobics 14 7.8% 31 12.4% 5 4.5% 7 4.1%
Swimming 11 6.1% 29 11.6% 10 8.5% 37 21.9%
Dancing 31 17.3% 28 11.2% 7 6.0% 5 3.0%
Weight training 2 1.1% 17 6.8% 0 0% 2 1.2%
Bicycling 3 1.7% 8 3.2% 1 0.9% 2 1.2%
Air Walk Machine 2 1.1% 4 1.6% 0 0% 0 0%
Boxing 3 1.7% 0 0% 0 0% 0 0%
Soccer 2 1.1% 0 0% 0 0% 0 0%
Abdominal Exercises 1 0.6% 0 0% 0 0% 1 0.6%
Pilates 0 0% 6 2.4% 0 0% 3 1.8%
Yoga 0 0% 4 1.6% 0 0% 9 5.3%
Basketball 0 0% 2 0.8% 1 0.9% 1 0.6%
Softball 0 0% 2 0.8% 0 0 0%
Stairs 0 0% 2 0.8% 0 0% 0 0%
Stretching 0 0% 1 0.4% 0 0% 3 1.8%
Tae Bo 0 0% 1 0.4% 0 0% 0 0%
Trampoline 0 0% 1 0.4% 0 0% 0 0%
Rafting 0 0% 1 0.4% 0 0% 0 0%

Note. Values are numbers and percentages

Pregnancy-Associated Change in Exercise

Exercise group membership before pregnancy (no exercise, exercise some, and

exercise at guidelines) were compared to exercise group membership during

pregnancy. Results are shown in Table 1.5. There were significant differences in pre-

pregnancy and pregnancy exercise group membership for both Hispanic (2 = 26.309,

p = .000) and White women (x2 = 26.419, p = .000). Regardless of race, women's



exercise levels were lower once they became pregnant than before they became

pregnant.

Table 1.5

Exercise levels before and during pregnancy

During Pregnancy
No Exercise Some Exercise Exercise at ACOG

Guidelines
Before Pregnancy

No Exercise White 24 (15.9%) 19 (12.6%) 0 (0.0%)
Hispanic 36 (26.1%) 22 (15.9%) 4 (2.9%)

Some Exercise White 15 (9.9%) 53 (35.1%) 6 (4.0%)
Hispanic 11(8.0%) 38 (27.5%) 3 (2.2%)

Exercise at White 6 (4.0%) 21 (13.9%) 7 (4.6%)
ACSM Guidelines Hispanic 4 (2.9%) 15 (10.9%) 5 (3.6%)

Note. x2 26.419, p=.000 (White)
Note. x2 = 26.309, p=.000 (Hispanic)

Women were asked to compare their exercise level before pregnancy to their

exercise level during pregnancy. The majority of the entire sample (N = 159, 57.8%)

reported decreasing their exercise during pregnancy. Seventy-two women (26.2%)

reported exercising the same during pregnancy as before they were pregnant. Forty-

four women (N 16.0%) reported exercising more during pregnancy. Results showed

no significant differences between Hispanic and White women with respect to changes

in their exercise levels from pre-pregnancy to pregnancy (x2 = 3.98 , p = .14) even

though women of both races decreased their exercise during pregnancy.

Among White women 77 (52.7%) decreased exercise during pregnancy, 45

(30.8%) exercised the same during pregnancy as before pregnancy, and 24 (16.4%)



exercised more during pregnancy. Among Hispanic women, 82 (63.6%) decreased

exercise during pregnancy, 27 (20.9%) exercised the same during pregnancy as before

pregnancy, and 20(15.5%) exercised more during pregnancy.

Pregnancy Exercise Behavior

Over 90% of White and Hispanic women (N = 267) did not exercise at

recommended levels. When categorized based on exercise group membership, 9.2% of

women (N = 27) exercised at ACOG guidelines, 57.8% of women (N = 170) reported

exercising but not at guidelines, and 33% of women (N = 97) reported no exercise

during pregnancy.

Table 1.3 illustrates the prevalence of exercise during pregnancy by race.

There were no significant differences between races in exercise group membership

during pregnancy (x2 = 1.71, p = .425). Among White women, 9.2% (N 14)

exercised at ACOG guidelines during pregnancy, 61.2% (N = 93) exercised some

although not at recommended amounts, and 29.6% (N = 45) did not exercise. The

division of Hispanic women among exercise groups during pregnancy was not

significantly different; 9.2% of Hispanic women (N = 13) exercised at ACOG

guidelines during pregnancy, 54.2% (N = 77) reported exercising but not at guidelines,

and 36.6% (N = 52) reported no exercise during pregnancy.

Women were asked to record exercise activities they participated in during

pregnancy and many women reported participating in a variety of activities. Table 4

illustrates the differences in activities by race. Walking was by far the most commonly

reported exercise activity during pregnancy for both races (N = 184 total, 91 Hispanic,
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93 White). Swimming was the second most common activity for both races, although

reported much less frequently by Hispanic women (White N = 37, 21.9%, Hispanic N

= 10, 8.5%). Other activities were reported, although by many fewer women. The third

most common activity for White women was yoga (N = 9, 5.3%). For Hispanic

women, dancing remained the third most common activity (N 7, 6.0%). As seen

before pregnancy, Hispanic women reported less variability in types of exercise (7)

that did White women (12). However, both groups reported fewer total activities as

sources of exercise during pregnancy compared to the number reported before

pregnancy.

Discussion

Before pregnancy, only 20% of the women in this sample exercised at the

ACSM recommended level. This exercise prevalence is much lower than the

prevalence found among women in the general population (31%) (Jones et al., 1998).

One potential explanation for the lower rates of exercise among the current study

population could be the low income of the sample. Numerous past studies have found

that lower income levels are correlated with lower levels of exercise (Crespo et al.,

2000; Dowda et al., 2003; Eyler, 2003; Hatch et al., 1993; Hinton & Olson, 2001;

Ning et al., 2003).

The prevalence of exercising at recommended levels for Hispanic women in

the current study was 17.4% before pregnancy. This is significantly lower than the

prevalence of exercising at recommended levels for the current study's White

population (22.5%), as well as for women among the general population (3 1%) (Jones



71

et al., 1998). Many other studies have also reported lower rates of exercise among

minority populations when compared to White populations (Caspersen & Merritt,

1995; Crespo et al., 2000; Evenson, Sarmiento, Tawney, Macon, & Ammerman, 2003;

Eyler, et al., 1998; Jones et al., 1998; Sallis et al., 2001).

Even with the low prevalence of exercise before pregnancy, the women in this

study reported decreasing their exercise once they became pregnant. This trend had

not yet been documented among low-income White and Hispanic women, although it

has been found in past studies of White women with higher educational levels and

higher household incomes (Evenson, Siega-Riz, Savitz, Leiferman, & Thorp, 2002;

Hatch et al., 1993; Hinton & Olson, 2001; Steele, 2002; Viau, Padula, & Eddy, 2002).

In this study, Hispanic and White low income women reported a 50% decrease in

exercise behaviors from pre-pregnancy to pregnancy. Importantly, exercise rates

before pregnancy as well as during pregnancy were well below ACOG recommended

levels. Although 20% of the sample exercised at ACSM recommendations before

pregnancy, only 9.2% of participants reported exercising at ACOG guidelines during

their pregnancy. Before pregnancy 80% of the sample did not exercise at

recommended levels, and during pregnancy over 90% of participants did not exercise

at recommended levels.

Other studies have reported a prevalence of exercise during pregnancy at 5

16%, which is similar to the current sample's prevalence of exercise during pregnancy

(Evenson, Savitz, & Huston, 2004; Olson, Strawderman, Hinton, & Pearson, 2003;

Steele, 2002). However, this study is unique since it is the first to document the
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prevalence of exercise during pregnancy among low-income White and Hispanic

women.

Summary

The purpose of this study was to examine low-income White and Hispanic

women's exercise behavior before and during pregnancy. Before pregnancy this

population reported a prevalence of exercise at recommendations well below the

relatively low levels reported by women in the general population. In striking contrast,

while 31% of all women in the general population reported exercising at

recommended levels (Jones et al., 1998), only 20% of the women in the current study

reported exercising at recommended levels. The current study found a significantly

lower prevalence of exercise at recommended levels before pregnancy among

Hispanic (17.4%) women than White women (22.5%). This finding mirrors past

research on non-pregnant populations that have documented a lower prevalence of

exercise among Hispanic women than White women (Crespo, et al., 2000; Dowda et

al., 2003; Jones et al., 1998).

The number of women who exercised at guidelines before pregnancy was

significantly different than the number of women who exercised at guidelines during

pregnancy. In fact, this difference was greater than 50%, as only 9.2% of both White

and Hispanic women exercised at guidelines when pregnant, compared to 20% of

women before pregnancy. Importantly, over 90% of women in this study did not

exercise at recommended levels during pregnancy.
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Another pregnancy related change in exercise behavior is seen when

examining the variety of activities women participated in before pregnancy compared

to during pregnancy. Pre-pregnancy White women reported engaging in 17 different

activities as types of exercise, while Hispanic women reported engaging in only 11

different activities. During pregnancy, both groups reported less variability in the

exercise activities they participated in. White women reported 12 different activities

compared to 7 types of exercise activities reported by Hispanic women. One

explanation for the lower number of exercise activities reported by pregnant women

could be ACOG recommendations. ACOG suggests that pregnant women avoid

certain exercise activities with high potential for physical contact (such as basketball

or racquet sports) (ACOG, 2002). Before pregnancy, the women in this study did

report participating in several exercise activities with a high risk of physical contact

such as boxing, soccer, basketball, and softball, but none reported participating in

these activities during pregnancy. The removal of these four activities largely accounts

for the decreased variety of exercise activities reported during pregnancy.

There are limitations to this study that should be noted. First, sampling bias

was introduced into the study as only Hispanic and White women who were pregnant,

WIC clients, and were present for participating prenatal appointments and classes

during the time frame for data collection were surveyed. Second, Hispanic women

were not sub-categorized based on their country of origin. Next, the findings of this

study are not generalizable to all American women as specific inclusion criteria were

used to select women for this study based on race and WIC qualifications. Fourth,

exercise information, height, prepregnancy weight, and weight gain during pregnancy
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were self-reported. Because data were self-reported, there is always the potential for

recall bias. Sample size was a final limitation of this study.

Conclusions & Implications

Over 90% of the low-income White and Hispanic women in this study did not

exercise at recommended levels regardless of the ACOG recommendations for

exercise during pregnancy and the numerous benefits of exercise during pregnancy.

Only 9.2% of both White and Hispanic women exercised at recommendations during

pregnancy. The prevalence of exercise at guidelines before pregnancy was also low

(20%). This is much lower than that prevalence of exercise at guidelines for women in

the general population (31%) (Jones et al., 1998). This pregnancy-associated decrease

in the prevalence of exercise is alarming, since the relationship between exercise and

weight gain during pregnancy has been clearly established (ACOG, 2002).

It is critical that future research examine the factors contributing to levels of

exercise among low-income Hispanic and White pregnant women, as well as unique

barriers for this population. It is also recommended that future research examine

potential reasons for the decreased variety in exercise activities reported by Hispanic

women. One avenue to explore would be environmental factors such as access to

exercise activities. It also is recommended that Hispanic women's knowledge about

different types of exercise be examined.

The current study documents the great need for programs to be developed to

increase the prevalence of exercise at recommended levels. The additional information

that would be provided by future research will allow these programs to target the
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specific needs of low-income White and Hispanic pregnant women. Culturally

sensitive weight control and exercise programs must be developed to not only reduce

maternal risks but promote the health of future generations. Without a documented

understanding of factors contributing to exercise for these high risk populations, the

necessary overweight and obesity interventions cannot be effective.
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ARTICLE 2: A cross-cultural examination of factors that influence exercise
during pregnancy

The American College of Obstetrics and Gynecologists [ACOG] recommends

that pregnant women without any medical or obstetrical complications exercise at least

30 minutes at moderate intensity on most, if not all, days of the week (ACOG, 2002).

Although guidelines are in place and physicians are asked to talk to pregnant patients

about exercise, very few pregnant women exercise at recommended levels (Krans,

Gearhart, Dubbert, Kiar, Miller, & Replodge, 2005; Nevarez & Donatelle, in review;

Steele, 2002). Among White and Hispanic low-income populations, the prevalence of

exercise at recommended levels before pregnancy has been reported at 20% (Nevarez

& Donatelle, in review). Once pregnant, this sample of women decreased their

exercise by over 50%; only 9.2% of these women exercised at the recommended

levels during pregnancy (Nevarez & Donatelle, in review).

Benefits of exercise during pregnancy are widely known and include both

psychological and physical benefits. Psychological benefits of exercise during

pregnancy include an increased feeling of well-being, a higher self-esteem, as well as

a decrease in pregnancy-associated depressive symptoms (ACOG, 2003; Haas,

Jackson, Fuentes-Afflick, Stewart, Dean, Brawarsky, 2004; Goodwin, Astbury, &

McMeeken, 2000; Koltyn & Schultes, 1997; Koniak-Griffin, 1994; Poudevigne &

O'Connor, 2005; Wallace et al., 1986). Physical benefits of exercise during pregnancy

include the prevention and treatment of gestational diabetes, the prevention of pre-

eclampsia, a decrease in common physical discomforts associated with pregnancy, and

a decrease in feelings of depression (ACOG, 2003; American Diabetes Association
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[ADA], nd; Dempsey, Butler, & Williams, 2005; Haas, Jackson, Fuentes-Afflick,

Stewart, Dean, & Brawarsky, 2004; Koltyn & Schultes, 1997; Koniak-Griffin, 1994;

Poudevigne & O'Connor, 2005; Saftias, Logsden-Sackett, Wang, Woolson, &

Bracken, 2004; Wallace, Boyer, Dan, & Hoim, 1986; Weissgerber, Wolfe, & Davies,

2004). An additional physical benefit of exercise during pregnancy is limiting

maternal weight gain (ACOG, 2002).

Pregnancy is a life event that increases a woman's risk of becoming

overweight and/or obese (Bradley, 1985; Linne, Dye, Barkeling, & Rossner, 2003,

2004; Rossner, 1992). It has been established that over 36% of women gain above the

recommended amount of weight during pregnancy (Carmichael, Abrams & Selvin,

1997; Caulfield, Witter, & Stotzfus, 1996; Olson & Strawderman, 2003; Siega-Riz,

Adair, & Hobel, 1994). The amount of weight gained during pregnancy is important,

as higher weight gain is correlated with higher postpartum weight retention

(Bergmann, Flagg, Miracle-McMahill, & Boeing, 1997; Gunderson & Abrams, 1999;

Gunderson, Abrams, & Selvin, 2000; Linne et al., 2003, 2004; Polley, Wing, & Sims,

2002; Rooney & Schauberger, 2002). Research indicates that most women retain

weight in the postpartum period (Greene, Smickiklas-Wright, Scholl, & Karp, 1988;

Gunderson et al., 2000; Linne et al., 2003, 2004; Rooney & Schauberger, 2002;

Rossner, 1999; Williamson et al., 1994). The weight gain and subsequent retention

resulting from pregnancy can start a weight gain pattern that spirals into a lifelong

pattern of overweight and obesity. Many overweight and obese women attribute

significant increases in their weight to past pregnancies (Linne, Dye, Barkeling, &
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Rossner, 2003, 2004). A key factor in the development of overweight and obesity at

all ages and stages of life is sedentary behavior (CDC, 2003b)

Literature Review

Among women in the general population, the prevalence of obesity is 35%

(Office of Women's Health, 2003; Ayala, Elder, Campbell, Slymen, Roy, Engelberg et

al., 2004). However, certain sociodemographic characteristics have been used to

identify sub-groups at greater risk of overweight and obesity. Both lower educational

levels and lower income levels have been correlated with a higher prevalence of

overweight and obesity in the general population (Ayala et al., 2004; Office of

Women's Health). Similarly, it has been well documented that minority groups have a

higher prevalence of overweight and obesity than Whites (CDC, 2004; Hedley,

Ogden, Johnson, Carroll, Curtin, & Flegal, 2004; McTigue, Garrett, & Popkin, 2002;

NHANES, 2003). This is especially true for Hispanic women. With a prevalence of

overweight and obesity reported as high as 80%, Hispanic women have been identified

as one of the most overweight and obese sub-groups (Ayala et al., 2004; Hedley at al.;

McTigue Ct al.; Office of Women's Health).

The relationship between exercise and overweight/obesity has been well

established. Therefore, it is not surprising that women with a higher prevalence of

overweight and obesity also have a lower prevalence of exercise. Minority women

with low-incomes and lower educational attainment have been identified as having a

higher prevalence of overweight and obesity. This same group has also been identified

as less likely to exercise at recommendations. The reasons for this low prevalence of
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exercise remain elusive, especially for pregnant populations where the guidelines and

benefits of exercise are so clear.

Research has been done to explore factors that influence exercise behaviors

during pregnancy (Hatch, Xiao-Ou, McLean, Levin, Begg, Reuss, & Susser, 1993;

Hinton & Olson, 2001; Steele, 2002; Viau, Padula, & Eddy, 2002). However, prior

research examining sociodemographic characteristics and behavioral factors

determinants of exercise during pregnancy have been limited to samples ofwomen

who are White, have higher educational attainment, and higher household incomes

(Hatch et al., 1993; Hinton & Olson, 2001; Steele, 2002; Viau et al., 2002). These

characteristics are already known to be associated with a higher prevalence of exercise

in the general population (Crespo, Smit, Andersen, Carter-Pokras, & Ainsworth, 2000;

Dowda, Ainsworth, Addy, Saunders, & Riner, 2003; Hatch et al.).

Past studies have consistently reported a relationship between exercise during

pregnancy and the sociodemographic characteristics of BMI and parity (Hatch et al.;

Hinton & Olson; Ning, Williams, Dempsey, Sorensen, Frederick, & Luthy, 2003;

Rose, Haddow, Palomaki, & Knight, 1991; Zhang & Savitz, 1996). This research has

found that women with higher BMIs are less likely to exercise during pregnancy than

women with low BMIs (Hatch et al.; Hinton & Olson; Ning et al.; Rose Ct al.; Zhang

& Savitz). Although past studies have examined additional sociodemographic

characteristics as they relate to exercise during pregnancy, this research has yielded

conflicting results (Hatch et al., 1993; Hinton & Olson, 2001; Ning et al., 2003; Rose

et al., 1991; Zhang & Savitz, 1996). As an example, Hatch et a! reported that marital

status does not predict exercise behavior during pregnancy. However, Ning et al



reported that married women are more likely to exercise during pregnancy while

Zhang and Savitz reported that unmarried women have higher rates of exercise during

pregnancy. Age has similar contradictory results among primarily White pregnant

populations (Hatch et al.; Hinton & Olson; Ning et al.; Rose et al.; Zhang & Savitz).

Although these additional sociodemographic characteristics have been examined as

they relate to exercise during pregnancy, the research has not been conducted in a

population of low-income White and Hispanic women. Therefore, the

sociodemographic characteristics of pregnant White and Hispanic low-income women

that predict exercise during pregnancy remains unknown.

As with sociodemographic characteristics, studies examining behavioral

factors have focused on women who are primarily White, have higher household

incomes, and higher educational levels (Hinton & Olson, 2001; Ning et al., 2003;

Symons Downs & Hausenbias, 2003, 2004). Of the behavioral factors that have been

explored thus far, exercise habit has had consistent findings among past studies

(Godin, Valios, & Lepage, 1993; Hinton & Olson; Ning et al.). Research has shown

that women who had developed habitual patterns of exercise before pregnancy were

more likely to exercise during pregnancy (Godin, Valios, & Lepage; Hinton & Olson;

Ning et al.). The importance of habit and other behavioral factors in a population of

low-income White and Hispanic pregnant women has not yet been explored.

Although research has documented social and behavioral factors influencing

exercise in White pregnant populations, little is known about how these factors

influence exercise in low-income White and Hispanic pregnant women. The purpose

of this study is to identify sociodemographic characteristics and behavioral factors
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associated with exercise behaviors among pregnant, low-income, White and Hispanic

women. In addition, this study seeks to identify differences in sociodemographic

characteristics and behavioral factors that influence exercise during pregnancy when

compared by race.

Methods

A purposeful sample of 301 subjects was recruited from five Women, Infants,

and Children [WIC] clinics within counties in Oregon with higher than state average

Hispanic populations. In Oregon, 8.05% of the population is Hispanic (U.S. Census,

2000). Hispanic populations in selected counties ranged from 11.2% to 17.1% (U.S.

Census, 2000). Women were eligible for participation in this study based on the

following inclusion criteria: (1) women who were pregnant, (2) classified their race as

either White or Hispanic, (3) met income eligibility requirements to qualify for WIC,

and (4) attended specific WIC breastfeeding or prenatal classes or prenatal

appointments. Of all pregnant WIC clients, 61.1% met all inclusion criteria. The

participation rate was 97.1% of the women who met inclusion criteria.

At the conclusion of a WIC course or appointment, women who met the

inclusion criteria of this study were asked to participate. The purpose of the study and

the informed consent process were explained. Women who verbally indicated they

were willing to participate were given informed consent forms in the subject's

language of preference (Spanish or English). The women who signed the informed

consent were then offered the questionnaire in their language of preference (Spanish



or English). When the subjects turned in the questionnaire, they received a

participation reward.

The participants were administered a written questionnaire that solicited

demographic information and assessed their exercise behaviors during pregnancy. In

addition, the questionnaire solicited information about attitudes towards exercise,

previous exercise habits, facilitating conditions, knowledge, and social networks as

they relate to exercise during pregnancy. This information allowed for a comparison

between these variables and exercise behavior during pregnancy for the entire group,

as well as by race.

Attitude toward exercise, social network, and knowledge were each measured

by a series of questions. Participants answered these questions using a likert scale.

Composite scores were created by summing up the likert score of each item in the

scale. The composite score for attitude toward exercise was made up of 12 questions

(See Appendices A, items 32 a h and 33 a d).Questions that made up this scale

included "thinking about your health, in your current stage of pregnancy, exercise is

safe for me" and "thinking about your baby's health in your current stage of

pregnancy, exercise will make my baby small." Answers were on a 3-point nominal

scale (no, not sure, yes).

The composite score for social network was made up of 7 questions (see

Appendices A, items 34, 35 a c, and 35 a - c). The first questions asked women "In

your current living situation, do you live with someone who would watch the baby

while you do other things, such as exercise, grocery shop, etc.?" with a dichotomous

no/yes answer. Other questions that were part of the social network scale asked
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women to rate how individuals (spouse, family, friends) would ". . . feel about you

exercising during this pregnancy?" and finally if these individuals (spouse, family,

friends) exercised at ACSM recommended levels (at least 30 minutes 4 days a week).

Answers for these questions were on a 3-point nominal scale (good idea/yes, not

sure/don't know, bad idea/no).

The composite score for knowledge was calculated from 3 questions (see

Appendices A, item 26). Questions that were part of this scale asked women to rate

"How safe do you think exercise is during each of the trimesters?" Answers for these

questions were on a 3-point ordinal scale (not safe, somewhat safe, very safe).

Previous exercise habits and facilitating conditions were measured based on

one question each. For previous exercise habits, the women were asked a question

about the frequency, length, and exercise level of their exercise in the year before

pregnancy (see Appendices A, item 27). Women were then divided into two categories

based on their reported amount of exercise before pregnancy. Women who reported

that they did not exercise were classified into the 'no habit' group. The women who

reported that they exercised were identified as having an 'exercise habit'.

Facilitating conditions were measured based on the following question: "If you

wanted to start exercising, how confident are you that you would know what to do and

how to do it?" (See Appendices A, item 37). The women answered using an ordinal 5

point scale (not at all confident very confident). Facilitating conditions and the other

behavioral factors were then analyzed for their ability to correctly predict exercise

during pregnancy.



Frequency distributions of sociodemographic characteristics and exercise

responses were examined. Chi square test of independence were used to examine

White vs. Hispanic women to explore any sociodemographic differences between

these two groups. Independent t-tests were used to identif' significant differences

between continuous sociodemographic variables. Logistic regression was used to

determine which sociodemographic factors (ex: age, marital status, and education)

were most predictive of exercise during pregnancy. Logistic regression was also used

to determine which behavioral factors are associated with exercise behavior during

pregnancy by predicting the odds of exercise behavior. The variables used as

predictors included attitude towards exercise, exercise habit, facilitating conditions,

knowledge, and social network. SPSS for Windows Version 13.0 was used for these

analyses.

Results

As shown in Table 2.1, the sample was almost equally divided between

Hispanic (N = 149, 49.5%) and White women (N = 152, 50.5%). The average age of

the total sample was 24.8 years old and was not significantly different between races (t

[298] = 1.46, p = .144). White women had a significantly higher mean educational

level (12.6 years) than Hispanic women (10.3 years) (t [247.34] = 7.92, p = .000).

According to the CDC's classifications for overweight based on BMI, this sample was

slightly overweight before pregnancy, with a BMI of 25.3 (CDC, 2003). BMI was not

significantly different between groups (t [271.23] = 1.77, p = .078)



Table 2.1

Selected sociodemographic characteristics of women

Sociodemographic Factor Hispanic White Total p
N 149(49.5%) 152(50.5%) 301

Age (average years) 24.3 25.3 24.8 .144
Range 15-40 16-39 15-40

Education (years completed) 10.3 12.6 11.2 .000
Range 2-17 6-20 2-20

BMI 24.7 25.9 25.3 .078
Range 14.9-39.9 17.5- 52.4 14.9-52.4

Work Status .024
Homemaker 66 (45.2%) 41(27.3%) 106 (36.1%)
Part-time 17(11.6%) 38(25.3%) 55(18.6%)
Unemployed 25 (17.1%) 28 (18.7%) 53 (17.9%)
Full-time 24 (16.4%) 28 (18.7%) 52 (17.6%)
Other 17 (11.4%) 17 (11.1%) 34 (11.3%)

Marital Status
Married 63 (42.9%) 79 (52.0%) 142 (47.5%) .063
Unmarried:

living w/ partner 53 (36.1%) 38 (25.0%) 91(30.4%)
not living wI partner 5 (3.4%) 10 (6.6%) 15 (5.0%)
Single 23 (15.6%) 18(11.8%) 41(13.7%)
Other 5 (3.4%) 7 (4.6%) 10 (4.0%)

Note. Percentages are within race
Note. t = 1.46 (age), t = 247.34 (education), t = 1.77 (BMI)
Note. x2 17.697 (work status), x2 = 10.471 (marital status)

Hispanic women (45.2%) reported being homemakers significantly more

frequently than White women (27.3%) (p = .024, 2 17.697). Most of the subjects

were either married (47.2% of total sample, 52% of Whites, 43% of Hispanics), or

unmarried and living with their partner (30.2% of total sample, 25% of Whites, 36%

of Hispanics). Other sociodemographic characteristics of this population have been

described in further detail elsewhere (Nevarez & Donatelle, in review).



Data were examined to identify those variables most highly associated with

exercise during pregnancy. Logistic regression was used to analyze the importance of

each of the sociodemographic characteristics and behavioral factors in predicting

exercise group membership. For analysis purposes, women were divided into two

groups based on self-reported exercise behavior during pregnancy: exercise (N = 158,

69.0%) and no exercise (N = 71, 31.0%). Due to the exclusion of cases with missing

variables, the total sample size was 229 for the logistic regression analysis (139

Whites, 90 Hispanics). Logistic regression was run using SPSS 13.0.

Initial analysis of exercise behaviors was conducted with entire population of

women (see Table 2.2). Results indicated that the health care provider giving exercise

information was a significant predictor of exercise during pregnancy (p = .005, OR =

.30, 95% CI = .13 - .69). Women who reported that their health care providers spoke

to them about exercise during pregnancy were less likely to exercise during

pregnancy. None of the other sociodemographic variables that were examined proved

to be significant predictors of exercise during pregnancy.

Table 2.2 also shows results for behavioral factors as they relate to exercise

during pregnancy. Three behavioral factors were found to be significant predictors of

exercise during pregnancy for the group as a whole: attitude (p = .048, OR = 1.15,

95% CI = 1.001 1.33), habit (p = .001, OR = .26, 95% CI = .12 .59), and social

network (p = .022, OR = 1.22, 95% CI 1.03 1.45).
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Table 2.2

Variables examined for their relationship with exercise during pregnancy

Characteristics & Factors B Odds Ratio 95% CI p

Low High
Sociodemographic
Age -.009 .99 .92 1.07 .828
Race (White)

Hispanic -.407 .67 .26 1.70 .394
Marital Status (Married)

Other -.718 .49 .21 1.11 .087
Work Status (Homemaker)

Other -.205 .81 .36 1.86 .626
Education -.095 .91 .76 1.09 .316

Previous Pregnancy (No)
Yes .588 1.80 .76 4.26 .181

BMI .027 1.03 .95 1.11 .475
Weight gained -.022 .98 .95 1.005 .103

Health Care Provider
exercise education -1.208 .30 .13 .69 .005

Behavioral
Attitude .142 1.15 1.001 1.33 .048
Habit (no)

Yes -1.342 .26 .12 .59 .001
Facilitating Conditions .180 1.20 .83 1.72 .332
Knowledge .086 1.09 .83 1.44 .543
Social Network .200 1.22 1.03 1.45 .022
Note. N = 215

Attitude toward exercise was found to be a significant predictor of exercise

behavior during pregnancy (p = .048, OR = 1.15, 95% CI = 1.001 1.33). The more

positive a women's attitude was about exercise during pregnancy the more likely she

was to exercise during pregnancy. Habit was also found to be a significant predictor of

exercise behavior during pregnancy (p .001, OR .26, 95% CI = .12 - .59). Women



who had a developed habitual pattern of exercise before pregnancy were less likely to

exercise during pregnancy (p = .022, OR = 1.22, 95% CI = 1.03 1.45).

Women with a positive social network (supportive of exercise during pregnancy) were

more likely to exercise during pregnancy than women with an unsupportive social

network

In addition to assessing factors that influenced exercise behaviors in both

White and Hispanic women, this study was designed to examine unique differences in

exercise by racial group. To create a more parsimonious model the factors of

education, BMI, weight gain, and facilitating conditions were excluded from this

analysis. None of these factors were significant predictors of exercise behavior when

tested in previous models. In addition, the removal of these factors did not diminish

the robustness of the model, and the exclusion of these factors allowed for more power

to detect differences between groups. Table 2.3 displays variables examined for their

influence on exercise behavior for both White and Hispanic women.

Whether or not the woman's health care provider gave information about

exercise during pregnancy was a significant sociodemographic variable in predicting

exercise during pregnancy for both groups (White p = .038, OR = .35, 95% CI = .13 -

.95; Hispanic p = .007, OR = .15, 95% CI - .04 - .60). Among both White and

Hispanic women, those who reported that their health care providers spoke to them

about exercise during pregnancy were less likely to exercise during pregnancy than

women who were not given exercise information by their health care providers. Habit

was another factor found to be an important predictor of exercise for women of both

races (White p = .042, OR = .38, 95% CI = .15 - .97; Hispanic p = .001, OR = .07,



Table 2.2

Factors examined for their relationship with exercise during pregnancy comparing White and Hispanic women

White Women Hispanic Women
Characteristics & Factors B Odds 95% CI p B Odds 95% CI p

Ratio Low High Ratio Low High
Sociodemographic
Age .014 1.01 .92 1.12 .779 .045 1.05 .92 1.19 .508
Marital Status (Married)

Other -1.185 .31 .11 .84 .022 -.977 .38 .09 1.54 .174
Work Status (Homemaker)

Other -.852 .43 .17 1.07 .070 .874 2.40 .60 9.61 .217

Previous Pregnancy (No)
Yes .237 1.27 .45 3.61 .657 1.169 3.22 .78 13.34 .107

Health care provider
exercise education -1.043 .35 .13 .95 .038 -1.869 .15 .04 .60 .007

Behavioral
Attitude -.070 1.07 .91 1.27 .405 .361 1.43 1.14 1.81 .002
Habit (no)

Yes -.979 .38 .15 .97 .042 -2.602 .07 .02 .32 .001
Social Network .289 1.34 1.08 1.66 .009 .106 1.11 .86 1.43 .413
Note. N 139 White women, 90 Hispanic women



95% CI = .02 - .32). Women who had a developed habitual pattern of exercise before

pregnancy were less likely to exercise during pregnancy.

Results also indicate that the importance of behavioral factors that predict

exercise behavior during pregnancy vary between White and Hispanic women. Social

network was a key variable in predicting exercise behavior for White women. Those

who had a social network supportive of exercise during pregnancy were more likely to

exercise during pregnancy (p = .009, OR = 1.34, 95% CI = 1.08 1.66). Among

Hispanic women, social network was not a significant predictor of exercise behavior

during pregnancy (p = .43 1, OR = 1.11, 95% CI = .86 - 1.43). Attitude toward

exercise was another important behavioral factor in predicting exercise. However, this

factor was significant among Hispanic women, and not White women (Hispanic p

001, OR = .07, 95% CI = .02 - .32; White p .405, OR = 1.07, 95% CI = .91 1.27).

The more positive a Hispanic woman's attitude was about exercise during pregnancy,

the more likely she was to engage in exercise behavior during pregnancy. This model,

which was used to examine behavioral factors that influence exercise during

pregnancy for each racial group, was robust. Classification into exercise and no

exercise groups was correct 80.6% of the time among White women and 86.7% of the

time for Hispanic women.

Discussion

The purpose of this study was to identify sociodemographic characteristics and

behavioral factors associated with exercise behaviors among pregnant, low-income,

White and Hispanic women. The secondary purpose was to identify differences in
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sociodemographic characteristics and behavioral factors that influence exercise during

pregnancy when compared by race. Several findings warrant discussion.

First, receiving educational information about exercise during pregnancy from

a health care provider was a significant predictor of exercise for the sample as a

whole, as well as individually for both racial groups. Women who reported that their

health care providers spoke to them about exercise during pregnancy were less likely

to exercise during pregnancy. A separate question asked the women 'what information

about exercise during pregnancy was given to you [by your healthcare provider]'.

None of the 301 women included in this survey reported that their health care provider

gave them information that is equivalent to the current ACOG guidelines. Some

women did report advice from their health care practitioner that reflects past ACOG

guidelines. For example, some women were told to 'not get your heart rate too high.'

These limitations are based on 1985 ACOG guidelines. Other women reported their

health care provider told them not to exercise during pregnancy. These women did not

report any obstetrical or gynecological complication on the survey, which makes this

advice from their health care provider incorrect.

Another study that examined pregnant women receiving educational

information from their health care provider about exercise during pregnancy had

similar results (Krans, Gearhart, Dubbert, Kiar, Miller, & Replodge, 2005). Krans et

al. reported that 69.2% of their sample of primarily White pregnant women were

advised to limit their exercise habits during pregnancy including limitations on

exercise intensity, duration, and body temperature. Although the health care providers

for women in both Krans et al's study and the current study talked to women about
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exercise during pregnancy, the current ACOG guidelines for exercise were not

discussed. As a result, educational information being given by health care providers

has a negative relationship with exercise during pregnancy. One potential explanation

for the negative relationship between exercise during pregnancy and information being

provided by the health care provider is the health care provider giving outdated

information. Another possibility is that there may be a differential in care for these

low-income women such that they are receiving a lower quality of care than women

with higher-incomes or private medical insurance. Disparities in care for minority and

low-income populations have been reported by several other studies (Haviland,

Morales, Dial, & Pincus, 2005; Fiscella & Williams, 2004).

A third possible explanation is that the pregnant women are not receptive to the

information given to them. The issue of receptiveness could be due to the abundant

amount of information the women are receiving during any prenatal appointment or

perhaps the women's ability to retain and act on the information being provided. A

key area for future research is to survey the health care providers who see pregnant

women to determine what information is being disseminated.

A second noteworthy finding of this study is the role of habit as a predictor of

exercise. Within this sample of women, those who exercised before pregnancy were

less likely to exercise during pregnancy. This finding conflicts with past research that

has found a positive correlation between a developed exercise habit before pregnancy

and exercise behavior during pregnancy (Godin et al., 1993; Hinton & Olson, 2001;

Ning et al., 2003). A potential reason for this difference could be the misinformation

the women received from their health care providers.
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The third noteworthy finding was that some of the behavioral variables were

found to be significant for only one race. This study found that White women who had

a social network supportive of exercise during pregnancy were more likely to exercise

during pregnancy. Social network was not a significant predictor of exercise behavior

during pregnancy for Hispanic women. Social network has not previously been

explored in relation to exercise during pregnancy. However, social support, a similar

concept, has been explored as it relates to other healthy behaviors during pregnancy.

Past studies have found a positive relationship between social support and other

healthy behaviors during pregnancy (Schaffer & Lia-Hoagberg, 1997; Walker et al.,

1999). These studies examined a set of healthy activities including exercise, although

exercise was not examined individually. However, social support was an important

predictor of these groups of healthy behaviors among pregnant women (Schaffer &

Lia-Hoagberg Walker et al.). Social support has also been found to be an important

predictor of exercise among non-pregnant women of all races (Evenson et al., 2002;

Eyler et al., 1999; Kieffer et al., 2002; Kriska & Rexroad, 1998). Given this past

research, the positive relationship between exercise during pregnancy and social

network found among White women was not surprising. However, it was unexpected

to find the insignificant relationship between social network and exercise during

pregnancy among Hispanic women due to the previous findings of other reserach.

There are limitations to this study that should be noted. First, sampling bias

was introduced into the study as only Hispanic and White women who were pregnant,

WIC clients, and were present for participating prenatal appointments and classes

during the time frame for data collection were surveyed. Second, Hispanic women
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were not sub-categorized based on their country of origin. Next, the findings of this

study are not generalizable to all American women as specific inclusion criteria were

used to select women for this study based on race and WIC qualifications. Fourth,

exercise information, height, prepregnancy weight, and weight gain during pregnancy

were self-reported. Because data were self-reported, there is always the potential for

recall bias. Sample size was a final limitation of this study.

Conclusion

ACOG guidelines provide clear information on the benefits of exercise during

pregnancy. Despite these guidelines, over 90% of low-income White and Hispanic

women do not meet ACOG's exercise recommendation (Nevarez & Donatelle, in

review). One surprising result of this study was the inverse relationship between

exercise and exercise information being provided by the woman's health care

provider. Future research needs to survey health care providers who see pregnant

women to determine what information about exercise during pregnancy is being

disseminated. This will offer greater insight into the patient/health care provider

relationship. This research should try to determine if there is differential care based on

income levels or race, as well as explore how receptive women are to receiving

exercise information from their health care practitioners. In addition, other possible

avenues for exercise education should be explored.

By identifying differences between races in the relationship between the

behavioral factors and exercise during pregnancy, this research demonstrates the

importance of developing culturally sensitive exercise programs. By developing
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culturally relevant programs, health professionals can increase the effectiveness of

future programs aimed at increasing the prevalence of exercise during pregnancy.

Providing accurate, culturally sensitive infonnation during this important time of life

will increase the prevalence of exercise during pregnancy. This will not only result in

better outcomes for both mother and baby, but promote the health of future

generations (ACOG, 2002; Gottlieb & Baker, 1986; Horns et al., 1996; Lokey et al.,

1991; Marquez Sterling, 2000; McMurray et al., 1993). In addition, these well

targeted programs will ultimately decrease the excessive weight gain and subsequent

increased risk of overweight or obesity that is too often seen as a result of sedentary

behavior during pregnancy.



ARTICLE 3: Exercise during pregnancy: Clear issues and new challenges

Introduction: The importance of exercise during pregnancy

It has been widely established that exercise during pregnancy yields many

important health benefits. Physical benefits of exercise during pregnancy include the

prevention of excessive weight gain, the prevention and treatment of gestational

diabetes, and a reduced risk of pre-eclampsia (American College of Obstetricians and

Gynecologists [ACOG], 2001; American Diabetes Association, n.d.; Bung & Artal,

1996; Centers for Disease Control and Prevention [CDC], n.d.; Dempsey, Butler, &

Williams, 2005; Jovonovic-Peterson & Peterson, 1996; Safilas, Logsden-Sackett,

Wang, Woolson, & Bracken, 2004; Weissgerber, Wolfe, & Davies, 2004). Additional

physical benefits of exercise during pregnancy include a decrease in common physical

discomforts associated with pregnancy such as backaches, headaches, constipation,

bloating, shortness of breath, leg swelling, leg cramps, and fatigue (ACOG, 2003;

Horns, Ratcliffe, Legget, & Swanson, 1996; Koniak-Griffin, 1994; Wallace, Boyer,

Dan, & Holm, 1986). These physical benefits continue through labor and include an

increased ability to cope with labor pains, a decreased labor length, and a lower rate of

cesarean-section delivery (ACOG, 2003; Clapp, 1990; Horns et al.; Koniak-Griffin;

Wallace et al.).

Many psychological benefits of exercise during pregnancy have also been

found. Increased amounts of exercise have been documented as producing a higher

self-esteem, an increase in mental well-being, and a greater likelihood of mental

stability for pregnant woman (ACOG, 2003; Goodwin, Astbury, & McMeeken, 2000;

Koltyn & Schultes, 1997; Koniak-Griffin, 1994; Poudevigne & O'Connor, 2005;



97

Wallace et al., 1986). Another psychological benefit found among women who

exercised consistently during pregnancy is a decreased propensity for anxiety and

insomnia (Goodwin et al.). A major psychological benefit resulting from exercise

during pregnancy is a decrease in pregnancy-associated depressive symptoms (ACOG,

2003; Haas, Jackson, Fuentes-Afflick, Stewart, Dean, Brawarsky, 2004; Koniak-

Griffin).

There are other important benefits from exercise during pregnancy that are less

important for the mother, but are very important to her children. According to

NHANES III data, maternal obesity is the most significant predictor of childhood

obesity (Straus & Knight, 1999). This fact makes combating obesity among mothers,

or women who will soon be mothers, essential. In addition, mothers play an important

role in determining their child's behavior. A mother who exercises is more likely to

have a child that exercises (Gottlieb & Baker, 1986; McMurray, Bradley, Harrell,

Bernthal, Frauman, & Bangdiwala, 1993). Increasing exercise among women who will

soon be mothers will help to combat obesity for both generations. There are additional

reasons that implicate pregnancy as an important time to focus behavioral change

efforts.

Pregnancy provides a unique window of opportunity for education due to the

multiple interactions between a woman and her health care provider (Snyder &

Pendergraph, 2004). Because this unique opportunity has been recognized by health

care providers, ACOG has published guidelines for exercise during pregnancy (2002).

ACOG published their first formal recommendations for exercise during pregnancy in

1985 (ACOG, 2002). Since then, ACOG has updated their recommendations for



exercise during pregnancy several times, the most recent being in 2002 (ACOG,

2002). The current guidelines recommend that women without any medical or

obstetrical complications exercise at moderate intensity at least 30 minutes per day on

most, if not all days of the week (2002). The many interactions between a woman and

her health care provider that occur during pregnancy provide a rare opportunity for

education andlor counseling on the importance of exercise during pregnancy and

throughout life. It is believed that by providing education about exercise during

pregnancy the healthcare provider can help to motivate good maternal habits (Dodds,

1987). Although there is widespread evidence of multiple benefits being derived from

exercising during pregnancy and guidelines are in place for providers to recommend

exercise to pregnant women, the actual prevalence of exercise among pregnant women

continues to be extremely low (Olson, Strawdennan, Hinton, & Pearson, 2003; Steele,

2002).

Reported levels of exercise during pregnancy

Although the benefits of exercise are well known, America is largely a

sedentary society. Twenty-five percent of American adults are not at all active, and an

overwhelming 54% of adults do not get enough physical activity to provide health

benefits (CDC, 2005). To achieve health benefits from exercise, the American College

of Sports Medicine [ACSM] recommends that people exercise for at least 30 minutes

at moderate intensity on most days a week (ACSM, 2000).

Groups with lower prevalence of exercise have been identified by gender,

income, education, and race (CDC, 2004b; Crespo, Smit, Andersen, Carter-Pokras, &



Ainsworth, 2000; Jones, Ainsworth, Croft, Macera, Lloyd, & Yusuf, 1998). Table 3.1

shows the prevalence of exercise by gender, education, and race. Women have lower

rates of exercise than men. Among the general population, only 30% of women

exercise at recommended levels (Jones et al.). It has also been documented that the

prevalence of exercise decreases as a woman's age increases (Jones Ct al.). Examining

exercise levels by race, Whites women are more likely to meet exercise guidelines

than women from other races (Crespo et al.; Dowda, Ainsworth, Addy, Saunders,

Table 3.1
Disparities in overweight, obesity and physical activity

General population

Gender
Male
Female

Overweight Obesity

65%'

68.81 28.1'
61.7' 34.0'

Physical Activity

46%'

2

29.8%2

Age (women)
20 34 years 52.8' 28.4' 37.0%2 (19 24 years)
25-44 years 60.6' 32.1' 31.5%2
45 54 years 65.1' 36.9' 29.9% 2 (45 64 years)
55-64years 72.2' 42.11

Education
<12 it/a n/a 28.5%2
12 n/a n/a 32.5%2

>12 n/a n/a 38.5%2

Race (females only)
White 57.0' 31.3' 30.1%2
Black 77.5' 49.6' 27.6%2
Hispanic 71.4' 38.9' 25.9%2

'CDC 2004b
2Jones et al., 1998
n/a data not available
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Riner, 2003; Evenson, Savitz, & Huston, 2004; Jones et al.; Randsell & Wells, 1998;

Voorhees & Rohm Young, 2003). In addition to the above characteristics, higher

educational attainment and higher household income have been positively correlated

with higher rates of exercise (Eyler, 2003; Hatch, Xiao-Ou, McLean, Levin, Begg,

Reuss, 1993; Hinton & Olson, 2001; Jones et al.; Ning, Williams, Dempsey, Sorensen,

Frederick, & Luthy, 2003).

Just as certain sociodemographic characteristics have been identified as

predictors of exercise behavior, so have certain life events. Pregnancy has been

identified as a life event that often results in women decreasing exercise levels (Hatch

et al., 1993; Hinton & Olson, 2001; Viau, Padula, & Eddy, 2002; Zhang & Savitz,

1996).

Rates of regular exercise during pregnancy have been reported as low as 5% in

a predominately White sample (Steele, 2002). The majority of studies investigating

rates of exercise during pregnancy have used participants who are predominately

White, have higher household incomes, and higher educational levels (Hinton &

Olson, 2001; Ning et al., 2003; Symons Downs & Hausenbias, 2003, 2004). These

sociodemographic characteristics of a White race, a higher household income, and a

higher educational level, are already identified as being associated with higher levels

of exercise among non-pregnant populations (Crespo et al., 2000; Dowda et al., 2003;

Eyler, 2003; Evenson et al., 2004; Hatch et al., 1993; Hinton & Olson; Jones et al.,

1998; Ning et al.; Randsell & Wells, 1998; Voorhees & Rohm Young, 2003). Exercise

rates for pregnant women of minority races, lower educational levels, or lower

household incomes have not yet been thoroughly explored. However, past research on
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non-pregnant populations indicates that exercise rates for these populations may be

lower than those of previously examined populations.

It is essential that future research thoroughly documents the prevalence of

exercise during pregnancy for women from minority races, with lower educational

levels, and from lower household incomes. Without this information the effectiveness

of any programs aiming to increase exercise among these populations cannot be

known. In addition, it is important to understand the behavioral factors that influence

exercise during pregnancy among women from minority races, with lower educational

levels, and from lower household incomes.

What is known about other pregnant populations

Previous efforts to determine factors that influence women's exercise during

pregnancy have explored a variety of behavioral factors (Godin, Valios, & Lepage,

1993; Hinton & Olson, 2001; Ning et al., 2003; Symons Downs & Hausenblas, 2003,

2004). Some of the factors that have been found to influence exercise behavior during

pregnancy include attitude toward exercise, exercise habit, and exercise self-efficacy

(Hinton & Olson; Ning et al.; Symons Downs & Hausenblas, 2003, 2004).

Symons Downs and Hausenbias reported attitude toward exercise to be the

strongest determinant of intention to exercise during pregnancy (2003). Their sample

consisted of pregnant women who were primarily White, with high family incomes

(2003). However, this is the only study within the United States that has examined

attitude as it relates to exercise during pregnancy.
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Having a developed habitual pattern of exercise or physical activity before

pregnancy has also been identified as a strong predictor of physical activity andlor

exercise during pregnancy (Godin et al., 1993; Hinton & Olson, 2001; Ning et al.,

2003). Past research reports that women who exercised before pregnancy were more

likely to exercise during pregnancy (Godin et al.; Hinton & Olson; Ning et al.).

Research documenting the importance of habit in pregnant, low-income, or minority

populations has not yet been conducted.

Exercise self-efficacy has been consistently found to be positively correlated

with exercise during pregnancy (Hinton & Olson, 2001; Miller, 1985; Steele, 2002).

Women with higher exercise self-efficacy are more likely to adopt and/or maintain

exercise during pregnancy (Hinton & Olson; Miller; Steele). While these findings

appear to be meaningful, it is important to recognize the narrow focus of past research

in this area.

The majority of past studies have used subjects who are primarily White, with

higher educational levels and higher household incomes (Hinton & Olson, 2001; Ning

et al., 2003; Syrnons Downs & Hausenbias, 2003, 2004). These sociodemographic

characteristics are already known to be associated with higher levels of exercise

among pregnant populations as well as the general public (Crespo et al., 2000; Dowda

et al., 2003; Hatch et al., 1993). While the behavioral factors of attitude toward

exercise, exercise habit, and exercise self-efficacy are significant predictors of exercise

behavior among White women with higher household incomes and higher educational

levels, it is unknown if these factors are predictors of exercise behavior during
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pregnancy among minority women, women with lower household incomes, or women

with lower educational levels.

What remains unknown

Little is known about the behavioral factors associated with exercise during

pregnancy among women from minority races, low-income households, or with low-

educational attainment. Research on non-pregnant populations of women from

minority races, low-income households, or with low-educational attainment have

indicated that social support influences exercise behavior. Several studies have

consistently found low levels of social support to be associated with low levels of

exercise among non-pregnant women of all races/ethnicities (Evenson, Sarmiento,

Macon, Tawney, & Ammerman, 2002; Eyler, Brownson, Donatelle, King, Brown, &

Sallis, 1999). However, social support has not been examined as it relates to exercise

during pregnancy among women from minority races, low-income households, or with

low-educational attainment.

Attitudes toward exercise during pregnancy is a concept that research has

found to be associated with exercise during pregnancy among primarily White women

with higher family incomes (Symons Downs & Hausenblas, 2003). Yet, the

importance of attitudes toward exercise during pregnancy has not been examined

among pregnant women from minority races, low-income households, or with low-

educational attainment.

A few studies have also explored cultural beliefs about exercise by using focus

groups that included Hispanic women. One study specifically discussed a woman's
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role as it relates to physical activity and exercise (Evenson et al., 2002). This study

found that Hispanic women believed sports to be for males, and that female's physical

activity was limited to household chores and family responsibilities. The idea that

Hispanic females get physical activity from household chores is reported by other as

well (Eyler, Baker, Cromer, King, Brownson, & Donatelle, 1998). Eyler et al

conducted focus groups on women over the age of 40 to explore the physical activity

patterns of minority women (1998). It was reported that the Hispanic women in this

study believed women attained adequate levels of physically active from having lots

of children to take care of (Eyler et al., 1998).

Kieffer, Willis, Arellano, and Guzman studied perspectives of pregnant and

postpartum Latino women on physical activity in relationship to diabetes prevention

and treatment (2002). This group discussed specific physical activities considered to

be acceptable for pregnant women. Walking to the grocery store was reported as an

acceptable way of obtaining the benefits of exercise while fulfilling maternal

responsibilities (Kieffer et al.). The women in this study did report some benefits of

exercise. However, concerns about the safety of exercise during pregnancy were also

discussed. As this study's focus was diabetes prevention and treatment, it offered

limited information about the attitudes or beliefs about exercise during pregnancy

among Hispanic women (Kieffer et al.). There is a lack of research available that

explores the perceived risks or health concerns of low-income, low-educational level,

White or Hispanic women regarding exercise during pregnancy.

Unfortunately, this past research does not provide us with a complete picture of

the unique factors that may influence exercise behaviors in low-income, pregnant,



White and Hispanic women. Research that focuses on these issues and helps elucidate

behavioral factors related to exercise during pregnancy among women who are from

minority groups, lower household incomes, and lower educational levels, is needed.

The Challenges for the future

More research needs to be conducted on low-income, low-educational level

minority pregnant women to determine not only the behavioral factors that influence

exercise behavior during pregnancy, but the prevalence of exercise during pregnancy

for this population. Further research must determine if there are differences in

behavioral factors, as well as the prevalence of exercise, based on income, education,

or race in pregnant women.

The enforcement of policies supporting exercise during pregnancy also needs

to be examined. ACOG has published guidelines for exercise during pregnancy, but

research needs to determine if doctors are compliant in giving this information to their

patients. A study that examined both pregnant women's knowledge of ACOG

guidelines and the extent of communication from physicians about exercise during

pregnancy found that 63% of women discussed the topic from their physicians (Krans,

Gearhart, Dubbert, Klar, Miller, & Replodge, 2005). It is important to note that half of

these women reported they initiated the conversation themselves. Also notable from

the Krans et al. study, is that 69.2% of the women were advised to place limitations on

their exercise habits, including exercise intensity, duration, and body temperature.

These limitations are based on outdated 1985 ACOG guidelines, not the current

recommendations for exercise during pregnancy, and reflect a lack of currency in
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physician education. Although it was reported that the physicians of the women in

Krans et al. 'S study spoke to their patients about exercise during pregnancy, the

current standards were not discussed. Future research needs to survey health care

providers who see pregnant women to determine what information about exercise

during pregnancy is being disseminated. This will offer greater insight into the

patient/health care provider relationship.

Pregnancy needs to be used as a 'teachable moment.' The many interactions

between a woman and her health care provider that occur during pregnancy provide a

rare opportunity for education and/or counseling on the importance of exercise during

pregnancy and throughout life. It is believed that by providing education about

exercise during pregnancy the healthcare provider can help to motivate good maternal

habits (Dodds, 1987). The health care provider's knowledge of and delivery of

accurate, up-to-date ACOG information needs to be examined. Determining the true

occurrence of doctor's communications on the topic of exercise during pregnancy is

important.

There is also a need for more information about the health system. Alternative

avenues for delivery of educational information need to be explored. It needs to be

determined if doctors are the best people in the health care system to provide sustained

messages or if community based services would work to provide collaborative

services.

There are several other key questions that need to be addressed in order to

determine appropriate measures of intervention for pregnant women. Careful

examination of the role of cultural beliefs and cultural norms in motivating exercise
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behaviors during and after pregnancy need to be conducted. In addition, the role of the

family and the macro-environment in which women live, socialize, and work as well

as the importance of these factors in exercise behaviors needs to be explored. Research

should also determine what skills are necessary for women to be successful at

adopting and maintaining an exercise program. This research should include the

examination of culturally appropriate options for activities as well as include dietary

skills and consumer choices.

The numerous physical and psychological benefits of exercise during

pregnancy are well known. The importance of positive maternal habits on future

generations has also been documented (Gottlieb & Baker, 1986; McMurray et al.,

1993). In addition, pregnancy has been identified as a unique opportunity for

education by health care providers as well as for behavioral change by the mother

(Dodds, 1987; Snyder & Pendergraph, 2004). Health care professionals have

acknowledged pregnancy as an opportunity for positive behavioral changes by

publishing a policy recommending exercise during pregnancy (ACOG, 2002). The

American culture is strongly promoting the adaptation of healthier diets and increased

exercise. Yet, evidence shows that 95% of pregnant White women (the population

with the highest exercise rates among female populations) are not exercising during

pregnancy (Steele, 2002). Research has indicated that pregnant women with lower

household incomes, lower educational levels, and from minority groups would have

even lower rates of exercise during pregnancy, but this information has not been

documented.
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Only by better understanding the complexity of factors affecting exercise

behaviors during pregnancy among women who are from low-income households,

have low educational levels, and are from minority groups can effective programs be

developed. An enormous amount of money is being spent to combat the epidemic of

overweight and obesity however, much of this money is going toward programs aimed

at increasing exercise in the general population. Evidence indicates that the prevalence

of overweight and obesity continues to rise at an alarming rate, particularly in certain

subgroups of the population (CDC, 2005a). Programs need to target women who have

been identified as having an increased risk of developing overweight or obesity; which

includes pregnant women who with low-educational levels or from low-income

households or minorities,.

Future programs to increase the prevalence of exercise during pregnancy need

to be culturally sensitive and targeted to the unique needs of pregnant women from

low-income, low-educational groups. Appropriate efforts aimed at this population will

result in better outcomes for both mother and baby (ACOG, 2002; Gottlieb & Baker,

1986; Horns et al., 1996; Lokey et al., 1991; Marquez Sterling, 2000; McMurray et

al., 1993). In addition, these well focused programs would decrease the excessive

weight gain and subsequent increased risk of overweight or obesity that is too often

seen as a result of sedentary behavior during pregnancy. As a result, these programs

would ultimately make a step toward combating the epidemic of overweight and

obesity.
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CHAPTER 5

DISCUSSION, CONCLUSIONS, AND RECOMMENDATIONS

Discussion

The findings of this study contribute to the evolving research examining the

factors that influence exercise during pregnancy by focusing on a previously unstudied

population of low-income, White and Hispanic women. Focusing on this population

allowed the researcher to examine differences in the prevalence of exercise and factors

that influence exercise during pregnancy between racial groups.

This study found many significant differences related to exercise during

pregnancy between White and Hispanic women. There was a significant difference

between races in the amount of weight gained during pregnancy. On average, White

women gained 4.9 pounds more than Hispanic women during pregnancy. According to

TOM recommendations for weight gain during pregnancy, White women gained within

the recommended weight range while Hispanic women gained just under the

recommended amount. This finding is unexpected for several reasons. First, the pre-

pregnancy BMI of the women was not significantly different between races, although

White women had a slightly higher BMI (25.9) than Hispanic women (24.7). Also,

research has shown that higher weight gain during pregnancy results in higher weight

retention in the postpartum period (Bergmann et al., 1997; Gunderson & Abrams,

1999; Gunderson et al., 2000; Linne et al., 2003, 2004; Olsen & Mundt, 1986; Parker

& Abrams, 1993; Polley et al., 2002; Rooney & Schauberger, 2002; Scholl et al.,

1995; Williamson et al., 1994). Given this information, it would be logical that higher

rates of overweight and obesity would be found among White women. However, past
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research has clearly documented that minority groups have a higher prevalence of

overweight and obesity than Whites and that Hispanic women are one of the most

overweight and obese groups (Ayala et al., 2004; CDC, 2004; Hedley et al., 2004;

McTigue et al., 2002; NHANES, 2003; Office of Women's Health). This finding was

also unexpected as the average weight gained was below the IOM recommendations

for Hispanic women and within the IOM recommendations for White women. Higher

weight gains were expected, given the low prevalence of exercise within this

population.

Pre-pregnancy exercise behavior

Only 20% of the women in this study exercised at ACSM recommendations

before pregnancy. This exercise prevalence is much lower than the prevalence found

among women in the general population (31%) (Jones et al., 1998). Results indicated

that significantly more White women exercised at ACSM guidelines before pregnancy

(22.5%) than Hispanic women (17.4%). In addition many more Hispanic women

reported no exercise during pregnancy (44.4%) compared to White women (28.5%).

This finding minors past research on the general population that has documented that

White women are more likely to meet exercise guidelines than women from minority

races (Crespo et al., 2000; Dowda et al.2003; Evanson et al., 2004; Jones et al.;

Randsell & Wells, 1998; Voorhees & Rohm Young, 2003).

Women were asked to record what exercise activities they participated in

before pregnancy. The most common form of exercise engaged in by women from

either race was walking, followed by running/jogging. Among White women, the third
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most popular exercise was aerobics, followed closely by swimming, and dance. In

contrast, dancing was the third most con-mion reported exercise activity by Hispanic

women. Racial differences were also seen in the variety in exercise activities reported,

with White women reporting a greater variety than Hispanic women. White women

reported 17 different activities as types of exercise while Hispanic women reported

only 11 different activities. The reasons for this variation are unknown. Environmental

factors, such as access to exercise activities, as well as knowledge about different

types of exercise activities are two potential explanations for this variation that should

be examined in future research. Cultural differences may also help to explain this

variation.

Pregnancy associated change in exercise behavior

Even with the low prevalence of exercise before pregnancy, the women in this

study reported decreasing their exercise once they became pregnant. Past studies have

not documented this trend among low-income White and Hispanic women, although it

has been found in past studies of White women with higher educational levels and

higher household incomes (Evenson et al., 2002; Hatch et al., 1993; Hinton & Olson,

2001; Steele, 2002; Viau et al., 2002). In the current study, women reported over a

50% decrease in exercise behaviors from pre-pregnancy to pregnancy. Importantly,

exercise rates before pregnancy and during pregnancy were both well below

recommended levels. Although 20% of women exercised at ACSM recommendations

before pregnancy, only 9.2% of women reported exercising at ACOG guidelines

during their pregnancy.
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Over 90% of low-income White and Hispanic pregnant women did not

exercise at recommended levels. There were no differences in the prevalence of

exercise at recommended levels during pregnancy between races. This finding was

surprising, as past research on non-pregnant populations has documented significant

differences in the prevalence of exercise between races (Crespo et al., 2000; Dowda et

al., 2003, Jones et al., 1998). There are several possible reasons that could explain this

difference in findings. Past research has indicated that income level is a significant

predictor of exercise behavior (Hatch et al., 1993; Hinton & Olson, 2001; Ning et al.,

2003). The current study's population was homogenous for income, as all participants

were WIC eligible and thus, low-income. Using a sample without variability in

income, this study found no differences in exercise prevalence between races. Income

could be either a mediating or a moderating factor on exercise behavior. However,

sample size restrictions prohibited further exploration of this possibility. Future

research should include a larger sample size and a population with diverse income

levels. This would allow further exploration of possible mediating or moderating

effects of income on the prevalence of exercise during pregnancy by race.

Another potential explanation for why this study found no difference in the

prevalence of exercise between races is that perhaps pregnancy is a greater influence

on exercise behavior than race. Prior research has shown that pregnancy is an

important influence on exercise behavior (Evenson et al., 2002; Hatch et al., 993;

Hinton & Olson, 2001; Steele, 2002; Viau et al., 2002). This study did find significant

differences in the prevalence of exercise at guidelines before pregnancy between

White and Hispanic women. As with income, pregnancy could be either a mediating
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or a moderating factor on exercise behavior. However, sample size restrictions

prohibited the examination of this possibility. Future research should include a larger

total number of subjects as well as non-pregnant women. This would allow further

exploration of possible mediating or moderating effects of pregnancy on the

prevalence of exercise during pregnancy between races.

Another pregnancy related change in exercise behavior is seen when

examining the variety of activities women participated in before pregnancy compared

to during pregnancy. Before pregnancy, White women reported 17 different exercise

activities, while Hispanic women reported only 11 different activities. During

pregnancy, both groups reported participating in fewer exercise activities, with White

women reporting 12 different exercise activities and Hispanic women reporting 7

types of exercise activities. Both White and Hispanic women decreased the variety of

exercise activities during pregnancy. One explanation for the lower number of

exercise activities reported by pregnant women could be ACOG reconmiendations.

ACOG suggests that pregnant women avoid certain exercise activities with high

potential for physical contact (such as basketball or racquet sports) (ACOG, 2002).

Before pregnancy, the women in this study did report participating in several exercise

activities with a high risk of physical contact such as boxing, soccer, basketball, and

softball, but none reported participating in these activities during pregnancy. The

removal of these four activities largely accounts for the decreased variety of exercise

activities reported during pregnancy.

The types of exercise activities that women participated in also changed once

the women became pregnant. As before pregnancy, walking was the most common
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form of exercise engaged in by women from either race. During pregnancy, swimming

was the second most common type of exercise activity for both White and Hispanic

women. The third most popular exercise among White women was yoga. Dancing

remained the third most frequently reported exercise activity among Hispanic women.

Factors associated with exercise during pregnancy

This study also examined the relationship between exercise during pregnancy

and several sociodemographic and behavioral factors. One significant predictor of

exercise during pregnancy was whether or not a health care provider gave the women

information about exercise during pregnancy. Surprisingly, results indicated that

women who reported receiving information about exercise during pregnancy from

their health care providers were less likely to exercise during pregnancy. This finding

was significant for the sample as a whole, as well as individually for both racial

groups.

A possible explanation for this negative relationship between education from

the woman's health care provider and exercise during pregnancy is the actual

information being offered by the medical professionals. Not one of the 301 women

reported that their health care provider gave them information equivalent to the current

ACOG guidelines. Some women reported receiving advice based on outdated ACOG

guidelines, while other women reported that their health care provider told them not to

exercise during pregnancy (these women did not report any obstetrical or

gynecological complication on the survey, making this advice incorrect). Health care

providers giving pregnant women outdated advice about exercise during pregnancy
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has been reported in another study as well. Krans et al. reported that 69.2% of

pregnant women in their study were advised to limit their exercise intensity, duration,

and body temperature based on outdated ACOG guidelines (2005). Although it has

been found that health care providers talk to pregnant women about exercise, the

current ACOG guidelines are not being discussed. As a result, the information about

exercise during pregnancy that the health care provider's disseminate has a negative

effect on exercise behavior during pregnancy. A key area for future research is to

survey the health care providers who see pregnant women to determine what

information is being disseminated.

Another possible explanation for the negative relationship between information

provided about exercise during pregnancy and actual exercise during pregnancy could

be unique characteristics of the health care practitioner seen, an issue not addressed by

this study. This sample included only low-income women and did not ask any

questions about insurance coverage. However, many WIC clients qualif' for

government-funded medical coverage. Health care practitioner characteristics such as

length of time practicing, geography (rural versus urban), place of practice (private

practice versus public clinic), or area of specialty (general practitioner versus

obstetrician) could influence the type of exercise information given as well as how the

message is delivered. In addition, there may be a differential in care for these low-

income women such that they are receiving a lower quality of care than women with

higher-incomes or private medical insurance. Disparities in care for minority and low-

income populations have been reported by several other studies (Haviland, Morales,
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Dial, & Pincus, 2005; Fiscella & Williams, 2004). The exploration of this issue was

beyond the scope of the current study, but should be examined in future research.

Having a developed exercise habit before pregnancy was found to be an

important predictor of exercise behavior during pregnancy. Women who had a

developed exercise habit before pregnancy were less likely to exercise during

pregnancy. The negative relationship between exercise before pregnancy and exercise

during pregnancy was found among the sample as a whole, as well as individually for

both White and Hispanic women. This finding conflicts with past research that has

found a positive correlation between a developed exercise habit before pregnancy and

exercise behavior during pregnancy (Godin et al., 1993; Hinton & Olson, 2001; Ning

et al., 2003). A potential reason for this difference could be the misinformation the

women received from their health care providers. Perhaps some of the women who

exercised before pregnancy were told to limit or stop their exercise during pregnancy

which led to the negative relationship between exercise habit and exercise during

pregnancy found by this study.

Importantly, some variation was seen in the behavioral factors that predicted

exercise during pregnancy for White and Hispanic women. Social network was found

to be a significant predictor of exercise behavior only among White women. Those

White women who had a social network supportive of exercise during pregnancy were

more likely to exercise during pregnancy. Social networks have not previously been

explored in relation to exercise during pregnancy. However, social support, a similar

concept, has been explored as it relates to other healthy behaviors during pregnancy,

as well as exercise in non-pregnant populations. Past studies have found a positive
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relationship between social support and other healthy behaviors during pregnancy

(Schaffer & Lia-Hoagberg, 1997; Walker et al., 1999). These studies examined a set of

healthy activities including exercise, although exercise was not examined individually.

Social support has also been found to be an important predictor of exercise among

non-pregnant women of all races (Evenson et al., 2002; Eyler et al., 1999; Kieffer et

al., 2002; Kriska & Rexroad, 1998). Given this existing research, finding no

relationship between social network and exercise during pregnancy among Hispanic

women was unexpected. Future research should further examine the relationships

between race, social network, and exercise during pregnancy.

Attitude toward exercise was a significant predictor of exercise behavior for

Hispanic women, although it was not significant for White women. The more positive

a Hispanic woman's attitude was about exercise during pregnancy, the more likely she

was to exercise during pregnancy. This study is the first to explore the relationship

between attitude toward exercise during pregnancy and exercise during pregnancy

among Hispanic women, although attitude has been explored among a group of

primarily White women with higher incomes. Past research reported that attitude was

the strongest determinant of intention to exercise during pregnancy (Symons Downs &

Hausenblas, 2003). Future research should examine the relationship between attitude,

race, and exercise during pregnancy as the current study found significant differences

in attitude about exercise during pregnancy between White and Hispanic women.

Differences between races were also found in the reported barriers to exercise

during pregnancy. Among White women, 'I am too tired' was the most commonly

reported barrier, followed by 'lack of time,' and 'exercise is too uncomfortable/painful
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during my current trimester of pregnancy.' In contrast, among Hispanic women 'I am

afraid of injury to my baby' was the most common barrier cited, followed by being too

tired, and finally, 'I am afraid of injury to myself.' It is important to take these barriers

into consideration when planning culturally specific programs in the future. Because

the barriers were different by races, program planners need to address these perceived

obstacles. For example, since White women reported 'I am too tired' and 'lack of

time' as the most common barriers to exercise during pregnancy, a program targeting

White women could address time management and ways to increase energy. Based on

the barriers reported by Hispanic women, programs aimed at this population should

address the benefits and risks of exercise during pregnancy.

Conclusions & Recommendations

In summary, this research provides a foundation of information about the

prevalence of exercise during pregnancy, as well as factors that influence exercise

during pregnancy for low-income White and Hispanic women. Before pregnancy, only

20% of the women in this sample exercised at the ACSM recommended level,

although a higher prevalence of exercise was seen among White women than Hispanic

women. However, all of these prevalence are much lower than the prevalence found

among women in the general population (31%) (Jones et al., 1998).

Despite the low prevalence of exercise before pregnancy, women decreased

their exercise once they became pregnant. Both Hispanic and White women reported

over a 50% decrease in exercise behaviors from pre-pregnancy to pregnancy.

Although 20% of women exercised at recommendations before pregnancy, only 9.2%
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of women reported exercising at recommendations during their pregnancy. This means

that before pregnancy 80% of women did not exercise at recommended levels and

during pregnancy over 90% of women did not exercise at recommended levels.

Women not only decreased the amount they exercised, but they decreased the

variety of exercise activities they participated in. Before pregnancy, White women

reported 17 different activities as types of exercise while Hispanic women reported 11

different exercise activities. During pregnancy, White women reported 12 different

exercise activities while Hispanic women reported only 7. All women reported less

variety in the number of exercise activities they participated in during pregnancy. In

addition, White women reported a greater variety of exercise activities than Hispanic

women both before pregnancy and during pregnancy. The reasons for the variance in

exercise activities seen between White and Hispanic women remain unknown.

Racial differences were also found in the role of behavioral factors as they

relate to exercise during pregnancy. For Hispanic women attitude was a significant

predictor of exercise during pregnancy, where the more positive a women's attitude

was about exercise during pregnancy the more likely she was to exercise during

pregnancy. For White women, social network was a significant predictor of exercise

during pregnancy. White women with a social network supportive of exercise during

pregnancy were more likely to exercise during pregnancy than women with an

unsupportive social network. In addition, habit was a significant behavioral factor for

both White and Hispanic women. Women who had a developed exercise habit before

pregnancy were less likely to exercise during pregnancy.
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One possible explanation for the extremely low prevalence of exercise during

pregnancy is the advice given by the woman's health care provider. While 73.2% of

women reported that their health care practitioner talked to them about exercise during

pregnancy, not one woman reported being given exercise information that was

equivalent to the current ACOG guidelines. In fact, several women were given

outdated or incorrect advice.

Only by better understanding the factors that influence exercise during

pregnancy can effective programs be developed to increase the prevalence of exercise

during this important stage of life. Several avenues for future research are suggested

by this study. The relationships between exercise during pregnancy and attitude

toward exercise, exercise habit, and social network should be further examined. In

addition, future research should include larger samples with more diverse samples of

women. This larger sample should include non-pregnant women as well as women

representing diverse income levels. These additions would allow for exploration of the

possible mediating or moderating effects of income and pregnancy on the prevalence

of exercise during pregnancy between races.

For the purpose of this study, all Hispanic women were grouped into one

category. Future research should sub-categorize Hispanic groups based on country of

origin to look for potential differences between groups. In addition, future research

should an acculturation scale to see how the degree of acculturation influences

exercise behavior during pregnancy.

It is also recommended that future research examine potential reasons for the

decreased variety in exercise activities reported by Hispanic women. One avenue to
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explore would be environmental factors such as access to exercise activities. It also is

recommended that Hispanic women's knowledge about different types of exercise be

examined.

Future research needs to continue to survey pregnant women, as well as survey

health care providers who see pregnant women to determine what information about

exercise during pregnancy is being disseminated. This will offer greater insight into

the patient/health care provider relationship. This research should try to determine if

there is differential care based on income levels or race, as well as explore how

receptive women are to receiving exercise information from their health care

practitioners. In addition, other possible avenues for exercise education should be

explored.

By identifying differences between races in the relationship between the

behavioral factors and exercise during pregnancy, this research demonstrates the

importance of developing culturally sensitive exercise programs. By developing

culturally relevant programs, health professionals can increase the effectiveness of

future programs aimed at increasing the prevalence of exercise during pregnancy.

It is known that women who are Hispanic or from low-income households are

at an increased risk of becoming overweight and obesity (Ayala et al., 2004; Hedley et

al, 2004; Jones et al., 1998; McTigue et al., 2002; Office of Women's Health, 2003). It

is also known that pregnancy further increases these women's risk of overweight and

obesity (Linne et al., 2004; Rossner 1992). Pregnancy provides a unique window of

opportunity for education due to the multiple interactions between a woman and her

health care provider (Snyder & Pendergraph, 2004). Providing accurate, culturally
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sensitive information during this important time will increase the prevalence of

exercise during pregnancy. This will not only result in better outcomes for both

mother and baby, but promote the health of future generations (ACOG, 2002; Gottlieb

& Baker, 1986; Horns et al., 1996; Lokey et al., 1991; Marquez Sterling, 2000;

McMurray et al., 1993). In addition, these well targeted programs will ultimately

decrease the excessive weight gain and subsequent increased risk of overweight or

obesity that is too often seen as a result of sedentary behavior during pregnancy.
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PREGNANCY QUESTIONNAIRE
Please answer the following questions.

1. What is your age? years

2. What is your ethnicity: 0 \Vhite El Hispanic

3. How many years have you lived in the United States? years

4. How many years of formal schooling have you completed? years

5. Where was most of your education?
0 The United States 0 Other Country (please write in)

6. Which of the following best describes your work status ... (mark that apply)
o (1) Employed full-time
0 (2) Employed part-time
0 (3) Seasonal farm worker
o (4) Self-employed outside your home
o (5) Self-employed within your home
El (6) Out of work or Unemployed
o (7) Homemaker
o Student
o (9) Retired
o (10) Disabled and unable to work
El (11) Other (please specify):

7. Are you (mark gjl that apply)
o (1)Marned
o (2) Part of an unmamed couple, living together
o (3) Part of an unmarried couple, not living together
El (4) Divorced
El (5) Widowed
o (6) Separated
o (7) Single, never been married

Please answer the next group of questions about your health.

8. About how tall are you without shoes on? _____feet _____inches

9. Are you currently taking any prescription medications? 0 w Yes 0 (0) No

If yes, what medication(s)?
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10. Overall, how do you rate your health? (mark one)
D (4) excellent
o (3) very good
o (2) good
O (1) fair
o (0) poor

11. Please write in any illnesses or health conditions that you have been told you
have (for example: diabetes or high blood pressure)?

Here are some pictures of women's bodies. Use the numbers written below the
pictures to answer the following questions.

12. Which of the above pictures most closely matches your body's shape, before
pregnancy?

13. Which of the above pictures most closely matches the body shape that you feel
would be a good weight for you?

14. Which of the above pictures most closely matches your mom's body shape?

15. Have you been pregnant before?
o Yes, times (please write in how many times you have been

pregnant before)

Have you ever had any miscarriages or stillbirths? 0 i Yes D (0) No
0 (0) No

16. Before this pregnancy, how much did you weigh without shoes? _______pounds

The following questions are about you now, in this pregnancy
17. When is the baby due? _______________(monthlday/year)
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18. About how much weight have you gained during this pregnancy? _______pounds

19. Please write in any illnesses or health conditions that you have been told you have
during this pregnancy (for example: gestations diabetes (high blood sugar)?

20. What type of healthcare provider do you mainly see for prenatal care during this
pregnancy? (mark one)
D (1)1 have not seen a health professional for prenatal care yet (continue with

question #22)
o (2) Doctor
o (3) Nurse
0 Midwife
O (5) Other (please specify)

21. Did your health care provider talk to you about any of these things?
Yes No (0) Don't Remember (2)

a. healthy weight gain during pregnancy 0 0 0

b. eating patterns during pregnancy 0 0 0

c. benefits of exercise during pregnancy 0 0 0

What information about exercise during pregnancy was given?

22. Please write in the three people you trust the most for information about your
pregnancy? Please write the person you trust the most as number 1, the person you

trust the second most as number 2, and so on.
Name Relationship

1.

2.

C!
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23. If you had questions about exercise during pregnancy, who would you go to for
information?

Name Relationship

24. How active are you during your time at work? (mark all that apply)
O wldonotwork
o (2) Sit most of the day, don't move around much
0 (3) Stand most of the day, don't move around much
o (4) Walk around at a slow pace most of the day
o (5) Walk around at afast pace most of the day
o (6) Some sitting, standing, and walking around at a slow pace throughout the

day
0 Some sitting, standing, and walking around at a fast pace throughout the day
0 (8) Other (please specify):

The following questions ask about exercise. Exercise is activity done to improve
your health. This does not include physical activity done as part of your
work or household chores.

25. How knowledgeable are you about exercise during pregnancy?
0 (2) know a lot about exercise during pregnancy
0 w know a little about exercise during pregnancy
0 (0) don't know about exercise during pregnancy

26. How safe do you think exercise is during each of the trimesters:
Very Safe(2)

first trimester 0
second trimester 0
third trimester 0

Somewhat Safe (1) Not Safe
o 0
o 0
o 0

27. Did you exercise in the year before this pregnancy? (mark one)
0 Yes 0 (o)No (if no, continue with question #28)

If yes, please answer the following questions:

How many days during a typical week before this pregnancy did you
exercise?

How long did you typically exercise each time?

What level would you consider your exercise?
o (3) Strenuous Exercise (your heart beats rapidly, you breathe

very hard, and you sweat a lot, you cannot easily talk) Ex:
running, jogging, vigorous swimming, vigorous bicycling
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o (2) Moderate Exercise (Your heart beats faster, you breathe
harder than normal, and you sweat, you can talk with some

difficulty) Ex: fast walking, easy bicycling, easy swimming,
popular and folk dancing

o o Mild Exercise (Slightly higher heart beats, slightly harder
breathing, and you can easily talk) Ex: Yoga, easy walking

What exercise did you typically do? (mark all that apply)
0 w walking
o (2) runnlng/joggrng
0 (3) swimming
o (4) aerobics
o (5) dance
o (6) other (please specify)

28. Now that you are pregnant, how does your level of exercise compare to your
exercise level before

this pregnancy?

I
I I

I
I I I

I I I
I

I

exercise a lot exercise a little about the exercise a little exercise a
more flOW(4) more now(3) same (2) less now lot less now (0)

29. Now that you are pregnant, do you exercise?
o Yes 0 (0) No (if no, continue with question #30)
If yes, please answer the following questions:

How many days during a typical a week do you now exercise?

How long do you typically exercise each time?

What level would you consider your exercise?
O (3) Strenuous Exercise
o (2) Moderate Exercise
o Mild Exercise

What exercise do you typically do? (mark all that apply)
O (I) walking
O (2) runrnngljogging
O (3) swimming
o (4) aerobics
o (5) dance
0 (6) other (please specify)
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30. When you are exercising how do you feel? (mark where your feelings fit on the
line below)

I
I

I
I I I

I
I I

I I
I

I

I love It(4) I like it(3) Its OK (2) I don't like it I hate it (0)

31. Besides the activity you do at work, and the exercise you do, how physically active
do you consider yourself?
U (4) Very active = seems like you are always moving
U (3) Somewhat active = moving around most of your day
o Active = up and moving some, sitting some
O Not too active = resting mostly, but up some
o (0) Not active = resting or sitting
o (5) Other (please specify)

For the following questions, circle the face which best describes how you feel
about the given statement.

32. Thinking about your health. In your current stage of pregnancy
Yes (2) Not sure (1)

a. exercise is safe for me

b. exercise is harmful for me

c. exercise improves my mood

d. exercise uses up my energy

e. exercise helps control my weight
f. exercise gets my body ready for

labor and delivery

g. exercise reduces my stress
h. exercise decreases some of my

discomforts from pregnancy

(ex: backaches, bloating)

C
C
C
C
C

C

No (0)

S.

c1
S.

ci

S.

S.

ci

Di

F..'
Di

S.

c)

33. Think about your baby's health. In your current trimester of pregnancy
Yes (2) Not sure (1) No (0)

a. exercise is safe for my baby
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b. exercise causes pain or discomfort

for my baby
c. exercise will make my baby

small

d. exercise will make my baby

come early

34. In your current living situation, do you live with someone who would watch the
baby while you do other things, such as exercise, grocery shop, etc.?
0 Yes 0 No (0) If no, continue with question #35

If Yes, who? (name and relationship)

35. Think about different people in your life. How would each of the following people
feel about you exercising during this pregnancy?

Good Idea(2) Not Sure (1) Bad Idea (0)

a. your husband/partner ©
b. your friends (:

c. your family ©
36. Again, think about different people in your life. Do each of the following people

exercises at least 30 minutes 4 days of the week?
Yes (2) Not sure No

a. your husband/partner ©
b. your friends © 0
c. your family © 0

If so, what is your relationship to that person?

37. If you wanted to start exercising, how confident are you that you would know what
to do and how to do it? (mark where your feelings fit on the line below)

I
I I

I I
I

I
I I I II I

very
confident (4)

somewhat
confident (3)

neither confident
or unconfident (2)

not very
confident

not at all
confident
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38. What factors discourage you from exercising during your pregnancy? (mark all
that apply)
o w others discourage me
o (2) I am self-conscious about my looks
o (3) I am afraid of injury to myself
o (4) I am afraid of injury to my baby
o (5) I have a lack of time
o (6) I am too tired
O (7)Exercise is too uncomfortable/painful during my current trimester of pregnant
o I have care-giving duties
o I lack a safe place to exercise or walk
o (IS) the weather is bad
o (II) I have a health condition that prevents me from exercising
o (12)1 have kids to take care of
o (13) None of these are things discourage me from exercising during pregnancy
o(14) other

You are fmished with the survey. Thank you for your time. Please write any
additional comments you have on the back of this page.
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APPENDIX B

Questionnaire (Spanish)
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CUESTIONARIO DE EMBARAZO
Por favor conteste las siguientes preguntas.

1. Cuántos afios tiene? ________aflos

2. Cuál es su raza? 0 Blanca 0 (2) Hispana

3. ,Cuántos años ha vivido en los Estados Unidos? años

4. Cuántos aflos de educacion formal ha completado? afios

5. !,Dónde obtuvo la mayoria de su educación?
0 Los Estados Unidos 0 (2) Otro pais (nombre del pais)

5. Cüal de 10 siguiente mejor describe su estado de trabajo? (marque todo to que le
aplique)

0 (I) Empleada tiempo completo
o (2) Empeada parte de tiempo
o (3) Trabajadora agricultora estacional
o (4) Empleada por si misma fuera de casa
o (5) Empeada por si misma dentro de casa
0 (6) Sin trabajo o desempleada
o (7) Ama de casa
o (8) Estudiante
0 (9) Juvilada
o (10) Desabilitada sin poder trabajar
o (II) Otro (favor de especifciar)

7. Está usted (marque todo loque le aplique)?
o Casada
0 (2) Parte de pareja sin casar, el vivir junto
O (3) Parte de pareja sin casar, no viviendo junto
o (4) Divorsiado
o (5) Viuda
o (6) Separada
O (7) Soltera, nunca casada

Por favor conteste el siguiente grupo de preguntas sobre su salud.
8. Aproximadamente ,Cuánto mide sin zapátos?_______ pies pulgados

9. Actualmente,,está usted tomando algün medicamento recetado por un doctor?
0 (1) SI 0 No

SI Ia respuesta es Si Cuáles son las medicinas?
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10. En general, j,Cómo evalua su salud? (marque uno)
o (4) excelente
o (3) muy bien
O (2) buena
0 más o menos buena
o (0) enfermiza

11. Por favor anote cualquier enfermedad o condición de salud que le han dicho que
usted tiene (por ejemplo: diabetes o alta presion)

Aqul están algunos dibujos de cuerpos de mujeres. Use los mimeros que se
encuentran bajo los dibujos para contestar las siguientes preguntas.

12. ,Cuál de los dibujos de arriba se parese más a su cuerpo antes del embarazo?

13. ,Cuál de los dibujos de arriba se parece más a la forma de un cuerpo que usted
sienta que estaria de buen peso para usted?

14. !,Cuál de los dibujos de arriba es más como Ia forma del cuerpo de su mama?

15. Ha estado usted embarazada anteriormente?
0 w Si, veces

,Ha tenido alguna vez un aborto, un malogro 0 Ufl parto de
un feto muerto? 0 (I)Si O(o)No

0 (0) No

16. ,Antes de este embarazo, ,cuánto pesaba sin zapátos? libras

Las siguientes preguntas son acerca de usted en este embarazo.

17. Cuándo nacerá ci bebé? mes/dialaflo

18. ,Cómo cuánto peso ha aumentado durante este embarazo?____ libras
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19.Por favor anote alguna enfermedad o condición de salud que le han dicho que tiene
durante este embarazo . (por ejemplo: diabetes ci embarazo,)

20. Qué tipo de proveedor de salud usted ye mayormente para el cuidado prenatal
durante este embarazo? (rnarque uno)

o (1) TodavIa no he visto ningün professional de salud para ci cuidado prenatal.
o (2) Doctor
0 (3) Enfermera
o (4) Partera
o (5) Otro (favor de especifciar)

21 .Su proveedor de salud habló con usted de aigunas de estas cosas?
Si (1) no (0) No me acuerdo(2)

a. aurnento de peso saludabiemente
durante ci embarazo D 0 U

b. formas de corner durante el ernbarazo 0 [J 0

c. los beneficios de ejercicio durante
al embarazo 0 0 U

,Que inforrnación acerca de ejercicio se Ic dio durante ci ernbarazo?

22.Por favor anote tres personas que rnás confia para inforrnación sobre su ernbarazo.
Por favor anote ci nombre de Ia persona que usted más confia como rnrnero 1, la
Segunda persona anotela corno nürnero 2, y asi sucesivarnente.

NOMBRE RELACION

1.

2.

3

23 .Si usted tuviera preguntas acerca de ejercicios durante su embarazo a quién ie
pediriá información?

NOMBRE RELACION
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24. Que tan activa es durante sus horas de trabajo?(marque lo que le aplique)
o No trabajo
o (2) Sentada Ia mayor parte del dia, sin moverme mucho
o (3) Parada la mayor parte del dIa
o (4) Caminando a paso lento la mayor parte del dIa
o (5) Caminando a paso rápido la mayor parte del dIa
o (6) Algunas veces sentada, parada y caminando a paso lento durante al dIa.
o (7) Algunas vese sentada, parada y caminando a paso rapido durante el dIa
o (8) Otro (fovor de esplicar)________________________________________

Las siguientes preguntas son acerca de ejercicios. El ejercicio es una actividad que
se hace para mejarar su salad. Esto no incluye actividad fI'sica hecha como parte
de su trabajo o guehaceres domésticos.

25. Cuánto conocimiento tiene usted acerca del ejercicio durante ci embarazo?
0 (2) Se mucho acerca del ejercicio durante ci embarazo
o (1) Se poco acerca del ejercicio durante ci emberazo
o (0) no se acerca del ejercicio durante el embarazo

26.Que tan seguro, piensa usted que es el ejercicio durante cada uno de los trimestres;
muy seguro (2) Un OCt) seguro (I) seguro (0)

Primer trimestre 0 0 0
Segundo tnmestre 0 0 0
Terser trimestre 0 0 0

27. Hizo usted ejercicio un ano antes de SU embarazo (marque uno)
0 i Si 0 (0) No ( si la respuesta es no continue con la pregunta #28)
Si Ia repuesta es si por favor conteste las siguientes preguntas.

Cuántos dIas durante una semana tipica antes de su embarazo hacla
ejercicio?

Por cuánto tiempo hacIa ejercicio cada vez?

A qué nivel considera su ejercicio?
D (3) Ejercicio estrenuo ( su corazón late más rápido, respira

muy fuerte,y suda mucho, no puede hablar facilmente) Ej:
correr, avanzar con ritmo lento, nadir vigorosamente, montar
bicicieta vigorosamente.

0 (2) Ejercicio moderado ( su corazón late más rápido, su
respiración es más fuerte de lo normal, y suda, puede hablar
con algo de dificultad) Ej: caminata rápida, montar en
bicicleta facilmente, nadar facilmente, bailar bailes populares
y tradicionales.

O (1) Ejercicios ligeros ( latidos de corazón poco alto, repiración
poco fuerte y puede habiar facilmente) Ej: yoga y caminata lenta
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,Qué ejercicio hacia tipicamente? (marque lo que le aplique)
o caminar
o (2)

o (3) nadar
o (4) aerobicos
o bailar
o (6) otro (favor de esplicar)

28.Ahora que está embarazada, j,cómo se compara al nivel de ejercicio que hace al
que hacia antes del embarazo?

Mucho mas poco mas casi to poco meno mucho menos
ejercicio ahora ejercicio ahora(3) mismo(2) ejercicio ahora(1) ejercicio ahora
(4) (0)

29.Ahora que está embarazada, Hace ejercicio?
0 (I) Si 0 (0) No (si la respuesta es no continue con la pregunta #30)

Si Ia espuesta CS 51, por favor conteste las siguientes preguntas:
LCuántos dias durante la semana hace ejercicios ahora?

,Por cuánto tiempo hace ejercicio cada vez?

A qué nivel considera su ejercicio?
o (3) Ejercicio Estrueno
o (2) Ejercicio Moderado
o (1) Ejercicio Ligero

Que ejercicio hace tipicamente? (marque to que le aplique)
o (I) caminar
o (2)

o (3) nadar
o (4) aerobicos
o bailar
o (6) otro (favor de esplicar)

30. Cuando esta haciendo ejercicio como se siente?

I I I I I I I
I

I
I I I

I

Me encanta (4) Me gusta (3) Esta bien (2) No me gusta w Lo odio
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31 .Aparte de las actividades que hace en el trabajo, y el ejercicio que hace, que tan
activa fisicamente se considera usted misma?

o (4) Muy activa =parece como que siempre se está moviendo
o (3) Algo activa =moviendose Ia mayar parte del dia
o (2) No muy activa =la mayor parte del tiempo descansando pero aveses

levantada
o (I) No activa= descansando o sentada
o (0) Otro (favor de especificar)_______________________________________

Para las siguientes preguntas, circula la cara la cual mejor describa como Se
siente acerca del comentario dado.

32. Pensando en su salud. En su estado actual de su embarazo.
SI (2) No estoy segura w No (0)

a. El ejercicio no es de nesgo para ml © 0
b. El ejercicio es peligroso para ml © 0
c. El ejercicio mejora mi humor © 0
d. El ejercicio usa toda mi energia
e. El ejercicio me ayuda a controlar mi

©peso
f. El ejercicio prepara mi cuerpo para el dolor

y el nacimiento del bebé 0 0
g. El ejercicio reduce mi tension
h. El ejercicio disminuye algunas de las molestias del embarazo

(ej :dolor de espalda e hinchasón)

33.Piense en la salud de su bebé. En su trimestre actual de su embarazo
SI (2) No estoy segura w No (0)

a. El ejercicio no es riesgo para mi bebé© 0
b.E1 ejercicio causa dolor o molestia para

mibebé © 0
c. El ejercicio hara a mi bebé pequeflo
d. El ejercicio hará que mi bebé venga

temprano © 0
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34. En su situación actual de vida, vive usted con alguien quien le cuide a su bebé,
mientras usted hace otras cosas, tal como hacer ejercicio, ir de compras, ect.

11 SI 0 No (o)Si Ia repuesta es no continue
con Ia pregunta #26

Si la respuesta es si, ,quién se lo cuidará?
(nombre y relacion)

35. Piense en diferentes personas en su vida. Cómo se sentirla cada una de las
personas sobre usted haciendo ejercicio durante este embarazo?

Buena idea(2) Inseguralo(l) Mala idea (0)

a. esposo/pareja 0
b. sus amigos

c.su familia

36.Otra vez, piense en diferentes personas en su vida.,Las siguientes personas hacen
por lo menos 30 minutos de ejercicio diario 4 veces por semana?

Si(2 Inseguralo (1) No0

a.su esposo/pareja C) 0
b.sus amigos © C) 0
c.su familia

Si es asi, ,cuál es su relación con esa persona?

37.Si usted quisiera empezar a hacer ejercicio, ,que tan segura esta que usted sabrla
que hacer y como hacerlo (marque en la linea de abajo segun se sienta.)

I I
I

I I I
I I I

I
I

I I I
I

muy segura (4) Un poco ni segura o no muy nada de segura
segura (3) insegura (2) segura () (0)



153

38. ,Que factores la desaniman de hacer ejercicio durante su embarazo?(marque lo
que le aplique)

0 (1) otros me desaniman
o estoy conciente sobre como me veo
o (3) tengo miedo de lastimarme
o (4) tengo miedo de lastimar a mi bebé
o (5) falta de tiempo
O estoy muy cansada
o (7) el ejercicio es incomodo y dolorodo durante el trimestre del embarazo
o (8) tengo el cargo de cuidar a alguien
o (9) falta de lugar seguro para hacer ejercicio o caminar
o (10) el clima es malo
o (II) Tiene cosas a una condicion de salud que me impide hacer ejercicio
o (12) tengo ninos que cuido
o (13) ninguna de estas cosas me desanima de hacer ejercicios durante mi

embarazo
0 (14) otro

Usted ha terminado con esta encuesta. Gracias por su tiempo. Por favor anote
comentarios adicionales en la parte de atras de este papel!




