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ACCULTURATION AND SOCIAL SUPPORT AS PREDICTORS OF PHYSICAL 
ACTIVITY IN A WEB-BASED INTERVENTION FOR LATINAS  

 
TANYA J. BENITEZ 

 
HEALTH EDUCATION – HEALTH PROMOTION 

 
ABSTRACT  

 
 Latinas in the United States report high levels of physical inactivity and are 

disproportionately burdened by associated chronic diseases, demonstrating the need for 

innovative approaches to reducing these disparities. The purpose of the current study was 

to evaluate self-reported changes in physical activity and social support, and to examine 

the association between physical activity and acculturation, following a one month 

culturally and linguistically adapted, theory-driven (Social Cognitive Theory and 

Transtheoretical Model) Internet-based physical activity intervention for Latina adults.  

 Data was collected from Spanish-speaking Latinas (N=24) between the ages of 

21-61 years (M=35.17, SD=11.22) enrolled in a web-based physical activity pilot study. 

Paired t-tests and Wilcoxon signed rank tests were used to assess pre-post changes in 

self-reported physical activity and social support for exercise from baseline to one-month. 

Bivariate regression analyses were used to assess whether pre-post changes in social 

support were associated with pre-post changes in physical activity, and whether baseline 

level of acculturation was associated with pre-post changes in physical activity.  

 Study completers reported significant increases in moderate-to-vigorous physical 

activity from an average of 29.05 (SD= 34.01) minutes per week at baseline to 125.48 

(SD= 148.22) minutes per week at one-month (p= .003). Non-parametric tests also 

indicated significant increases in physical activity from baseline to one month. There 
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were no significant changes in social support from baseline to one month and no 

significant association between pre-post changes in social support and pre-post changes 

in physical activity. Baseline level of acculturation was not significantly associated with 

pre-post changes in physical activity.  

 Results from this study provide preliminary support for the use of culturally 

adapted Internet-based interventions for promoting physical activity among Latina adults. 

Further research with larger, more diverse samples of Latinas and randomized controlled 

designs is necessary to understand the impact of using Internet-based interventions for 

reducing physical activity disparities among Latinas, as well as the relationship between 

psychosocial variables such as social support and acculturation and physical activity in 

this community.  
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CHAPTER 1 

THE PROBLEM 

Introduction 

Lack of physical activity, or physical inactivity, is the fourth leading risk factor 

for global mortality and accounts for approximately 3.2 million deaths worldwide (World 

Health Organization, 2013). Physical activity has established benefits for improving both 

physical and psychological health (Centers for Disease Control and Prevention, 2011). 

For example, performing regular physical activity can reduce the risk of early death and 

illnesses such as heart disease, stroke, type 2 diabetes, high blood pressure, colon and 

breast cancers, and can also help to control weight, improve cardiorespiratory and 

muscular fitness, and reduce depression (Centers for Disease Control and Prevention, 

2012). 

To achieve health benefits associated with physical activity, the U.S. Department 

of Health and Human Services recommends that adults ages 18-64 should engage in one 

of the following weekly amounts of aerobic physical activity: a) 150 minutes of 

moderate-intensity physical activity, b) 75 minutes of vigorous intensity aerobic activity, 

or c) a combination of both. Moreover, additional health benefits can be achieved by 

further increases in physical activity (Centers for Disease Control and Prevention, 2012). 

In addition to performing aerobic physical activity, the U.S. Department of Health and 
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Human Services recommends that adults perform muscle–strengthening activity two or 

more days of the week (Centers for Disease Control and Prevention, 2012). 

Despite the benefits of regular performance of physical activity, the majority of 

adults in the United States are insufficiently active. National data indicate that only 48% 

of Americans achieve the recommended guidelines (Centers for Disease Control and 

Prevention, 2011). Moreover, physical inactivity and underactive lifestyles are 

disproportionately high among certain racial and ethnic minority groups, particularly the 

Latino population (U.S. Department of Health and Human Services, November 2000). 

Latino adults report a higher prevalence of engaging in no leisure time physical activity 

(42.2%) and not achieving the national guidelines for physical activity (59.8%) than any 

other racial or ethnic group (Go et al., 2013). Further, Latinas (referring to female Latinos 

or Hispanic females) in the United States are even less physically active than Latino men 

(Schiller, Lucas, Ward, & Peregoy, 2012). For example, in 2010, 31% of Latinas met the 

national guidelines for aerobic physical activity; which is an approximate 15% lower 

prevalence than their non-Hispanic White counterparts. Moreover, 48.6% of Latinas 

participated in no leisure-time aerobic activity compared to 29.9% of White non-Hispanic 

females (Schiller et al., 2012).  

Latinas have a disproportionate prevalence of physical activity-related health and 

medical conditions. They are 1.7 times more likely than non-Hispanic White women to 

have a diagnosis of diabetes and are 1.5 times as likely to die from diabetes as White 

women (Schiller et al., 2012). Further, Latinas are also 20% more likely to have a stroke 

(Schiller et al., 2012) and 40% more likely to be obese than non-Hispanic White women 

(National Center for Health Statistics, 2011). 
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Physical activity related disparities among Latinas indicate the need for culturally 

and linguistically appropriate physical activity interventions targeting this population. 

Given the unique social and cultural factors that can influence health-related behaviors 

among Latinas (D'Alonzo, 2012; Evenson, Sarmiento, Macon, Tawney, & Ammerman, 

2002; Juarbe, Turok, & Pérez-Stable, 2002; Ramirez, Chalela, Gallion, & Velez, 2007), it 

is important for researchers to consider these factors when developing physical activity 

promotion efforts for this underserved population. For example, previous research has 

shown that barriers to physical activity among Latinas in the United States include lack of 

English language skills (Evenson et al., 2002; Juarbe et al., 2002; Ramirez et al., 2007), 

lack of time, family responsibilities, lack of social support (Evenson et al., 2002; Juarbe 

et al., 2002; Martinez, Arredondo, Perez, & Baquero, 2009; Mier, Medina, & Ory, 2007; 

Ramirez et al., 2007), perception of weight and body image, lack of safe places to 

exercise, fear of immigration authorities, and lack of transportation (Martinez et al., 

2009).  

Many of these barriers to participation in physical activity among Latinas appear 

to be shaped by deeply embedded cultural norms and values, and traditional gender roles 

(Castaneda et al., 2002; Comas-Dias, 1988; Stevens, 1973). For instance, Latinas have 

described the perception of physical activity and sports as being unfeminine (D'Alonzo, 

2012) or male-oriented (D'Alonzo & Fischetti, 2008) as a constraint to perfoming 

physical activity. Moreover, traditional values and gender roles among Latinas can 

emphasize self-sacrifice and putting the needs of the family before a woman’s own needs 

and defines a woman’s self worth based on what she can do for others (D'Alonzo, 2012). 

For many Latinas, this devotion to the family is so highly respected, that performing 



 
!

4 

physical activity can be perceived as a selfish indulgence and being neglectful of her 

family’s needs (D'Alonzo, 2012). In a qualitative study of barriers to physical activity 

among Latinas, Martinez and colleagues (2009) reported that although the women were 

aware of the health benefits of physical activity, family responsibilities took precedence 

over becoming more physically active. For example, one participant stated that if she had 

extra money, she would prefer to buy something for her child than to spend it on 

attending a gym (Martinez et al., 2009). Similarly, another participant in this study 

reported that although she would love to go to the gym, spending an hour there would be 

like robbing time away from her children (D'Alonzo, 2012). 

Latinas have also reported the lack of social and family support as a barrier to 

physical activity (Ramirez et al., 2007) and noted the importance of social support as a 

means to becoming more physically active (Martinez et al., 2009). For Latina immigrants 

born outside of the United States, the loss of social support from extended family and 

friends that they had in their native countries prior to living in the United States was a 

contributing factor to physical inactivity (D'Alonzo, 2012). Further, Latinas have reported 

that (living in the United States) they felt overwhelmed by the everyday responsibilities 

(i.e., taking care of their families, going out to work) they faced with less support from 

friends and family; thus limiting their opportunities to engage in physical activity. They 

discussed that along with the demands of family responsibility, the stressors of 

acculturation, such as lack of English language skills and undocumented status, made 

them feel more socially isolated or dependent on their spouses or partners, thus less likely 

to go outside of the home alone (D'Alonzo, 2012). An additional barrier to physical 

activity reported by Latinas was the lack of support from husbands or partners who did 
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not like them to exercise with other men (Ramirez et al., 2007) and expressed disaproval 

of them wearing exercise clothes in public and potentially attracting attention from other 

men (Martinez et al., 2009).  

Many of the aforementioned cultural beliefs and attitudes regarding physical 

activity may also be tied to the extent that the women have adapted, or have become 

acculturated, to the customs of the United States (Coronado, Thompson, McLerran, 

Schwartz, & Koepsell, 2005). Acculturation refers to the process of adaptation or 

assimilation by an ethnic or racial group to that of a new culture (Berry, 1989), and can 

result in changes in values, attitudes and behaviors (Cuéllar, Arnold, & Maldonado, 

1995). Acculturation has been associated with many health behaviors (Daviglus et al., 

2012), including performance of physical activity (Crespo, Smit, Carter-Pokras, & 

Andersen, 2001; Evenson, Sarmiento, & Ayala, 2004; Marquez & McAuley, 2006a). 

Among previous studies examining the association of acculturation and physical activity 

in Latinos, a number have suggested that Latinos who have higher levels of acculturation 

report performing higher levels of physical activity (Crespo et al., 2001; Evenson et al., 

2004; Ghaddar, Brown, Pagán, & Díaz, 2010; Van Wieren, Roberts, Arellano, Feller, & 

Diaz, 2011). However, findings on the relationship between acculturation and physical 

activiy in Latinos remains unclear (Jurkowski, Mosquera, & Ramos, 2010; Marquez & 

McAuley, 2006a), and merits further investigation.  

Disparate levels of physical activity among Latinas and the distinctive cultural 

factors influencing health behaviors indicate the vital need for new strategies to promote 

physical activity in this underserved population. Previous efforts for increasing physical 

activity among Latinas adults have generally involved in-person or face-to-face 
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interventions (Barrera, Toobert, & Strycker, 2014; Bopp, Fallon, & Marquez, 2011; 

Castaneda et al., 2002; Castro, Sallis, Hickman, Lee, & Chen, 1999; Hovell et al., 2008; 

Keller & Cantue, 2008; Leeman-Castillo, Beaty, Raghunath, Steiner, & Bull, 2010), and 

have used strategies such as increasing social support as a means of promoting physical 

activity (Avila & Hovell, 1994; Barrera et al., 2014; Mier et al., 2011; Olvera et al., 2010; 

Pekmezi et al., 2009; Staten et al., 2004). Although a number of these have shown 

success for increasing physical activity (Hovell et al., 2008; Mier et al., 2011; Staten et 

al., 2012) they are still subject to barriers of in-person interventions commonly reported 

by Latinas such as lack of transportation, fear of immigration authorities, lack of time 

and/or taking time away from family (D'Alonzo, 2012; Martinez et al., 2009). 

Innovative approaches such as Internet-based interventions for promoting physical 

activity have the potential to overcome many of these barriers and can provide several 

advantages over face-to-face programs. For example, Internet-based interventions can be 

individually tailored to address physical activity needs and can provide immediate 

feedback to participants, have less reliance on bilingual and bicultural research staff, and 

can reach a large number of individuals at a relatively low cost. Internet technology may 

provide an ideal channel to intervene in promoting physical activity and reducing related  

health disparities among Latinas; however, the lack of published literature on Internet-

based physical activity intervenetions in this population necessitates further research. The 

purpose of this study was to evaluate findings from a culturally and linguistically 

adapted, theory-driven (Social Cognitive Theory and Transtheoretical Model) Internet-

based physical activity intervention for Latina adults.  
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Statement of the Problem 

The current study evaluated self-reported changes in physical activity and social 

support following a one-month, theory driven- Social Cognitive Theory (Bandura, 1986) 

and Transtheoretical Model (Prochaska & DiClemente, 1983), Internet-based physical 

activity intervention and to examine the relationship between physical activity and 

acculturation. The specific aims of the study were as follows: 

1. Assess self-reported changes in physical activity, as measured by the Seven Day 

Physical Activity Recall (Sallis et al., 1985), from baseline to one-month 

assessment.  

2. Assess self-reported changes in social support, as measured by the Social Support 

for Exercise Scale (Sallis, Grossman, Pinski, Patterson, & Nader, 1987), from 

baseline to one-month assessment. 

3. Evaluate whether changes in social support from baseline to one-month 

assessment were associated with changes in physical activity. 

4. Examine if baseline levels of acculturation, as measured by the Short 

Acculturation Scale for Hispanics (Marín, Sabogal, VanOss Marin, Otero-

Sabogal, & Perez-Stable, 1987), were associated with changes in physical activity 

from baseline to one-month assessment. 

 

Hypotheses 

The following hypotheses were formulated to correspond with the aforementioned 

specific aims: 
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1. Participants will demonstrate an increase in self-reported physical activity from 

baseline to one-month assessment. 

2. Participants will report an increase in social support from baseline to one-month 

assessment. 

3. Participants with increased social support from baseline to one-month assessment 

will self-report greater increases in physical activity. 

4. Participants who report higher acculturation at baseline will demonstrate greater 

increases in physical activity from baseline to one-month assessment. 

 

Assumptions 

 While participants generally appeared to read and understand the study materials 

and answer the questions to the best of their ability, it was assumed that they would ask 

for clarification if any confusion arose, and try to answer surveys in a truthful and honest 

manner.  

Limitations 

 Results of questionnaires and Seven Day Physical Activity Recall relied on self-

report measures and thus were subject to participant and interviewer bias. The primary 

physical activity outcomes was assessed using the Seven Day Physical Activity Recall, a 

structured interview in which participants were asked to recall the previous 7 days of 

physical activity, which was limited to memory and honesty of participants. However, the 

study corroborated self-reported physical activity findings from the Seven Day Physical 

Activity Recall with an objective measure (accelerometry) of physical activity.  
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Operational Definitions 

Accelerometer: an activity monitor worn on the hip to provide an objective 

measure of intensity, frequency and duration of physical activity performed. 

Acculturation: The process of adaptation or assimilation by an ethnic or racial 

group to that of a new culture (Berry, 1989). 

Latino(a): any person of Cuban, Mexican, Puerto Rican, South or Central 

American, or other Spanish culture or origin regardless of race (Office of Management 

and Budget, 1997). Latina refers to Latino or Hispanic female. 

Physical Activity: Any movement of the body produced by skeletal muscles that 

requires more energy expenditure than resting. 

Social Support for Physical Activity: The extent to which encouragement or 

approval from important others in an individual’s social network (friends, peers and 

family members) influences their performance of physical activity. 

 Study completers: Participants who provided data at both baseline and one-month 

assessments in the current study. 

 

Summary 

Internet-based interventions may be a feasible approach for addressing physical 

activity-related health disparities among Latinas. Such programs can overcome common 

barriers to in-person interventions and have the potential to reach a large number of 

women at a relatively low cost. Despite the rapid growth in Internet access among 

Latinos (Fox & Livingston, 2007; U.S. Department of Commerce, 2011),  there is a 

paucity of research on Internet-based interventions for promoting physical in this 
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population. The current study evaluated changes in physical activity, social support, and 

the relationship of acculturation to physical activity following a one-month theory-driven 

Internet-based intervention for Latina adults. The Internet may serve as an innovative 

means for promoting physical activity and reducing physical activity-related health 

disparities in this underserved population. 
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CHAPTER 2 

BACKGROUND 

The Latino Population in the United States 

 Latinos are the fastest growing ethnic minority in United States (Humes, Jones, & 

Ramirez, 2011; WomensHealth.gov, 2012), accounting for more than half of the 

population growth in the United States between 2000 and 2010 (Humes et al., 2011). The 

population of Latinos in the United States has increased from 9.1 million in 1970 to 52 

million in 2011, and is projected to increase to 132.8 million by the year 2050 (United 

States Department of Commerce, 2012). This rapid growth in population may be 

attributed in part to higher birthrates among Latinas compared to non-Hispanic White 

women (17.5 vs. 10.8 per 1,000 births respectively) (Hamilton, Martin, & Ventura, 

2012), as well as immigration from Latin American countries into the United States 

(Acosta & DelaCruz, 2011). 

Immigration trends in the United States have dramatically shifted over the past 50 

years (Acosta & DelaCruz, 2011). In the 1960’s the majority (75%) of foreign-born 

residents (defined as non-United States citizen at time of birth) were born in Europe, 

whereas more than half of the 40 million foreign-born individuals in the U.S. in 2010 

were from Latin American countries (Acosta & DelaCruz, 2011). Furthermore, the 

largest increase in language spoken in the United States between 1980 and 2007, other 

than English, has been Spanish. As of 2007, 20% (55.4 million) of the United States 
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population spoke a language other than English at home, with Spanish being the most 

commonly reported language (34.5 million people in U.S. spoke Spanish in the home) 

(Hamilton et al., 2012). 

Latinos in the United States come from many different countries and comprise a 

heterogenous group. Within the Latino population, there is great variation based on 

country of origin in terms of sociodemographic factors that can influence  performance of 

physical activity (Neighbors, Marquez, & Marcus, 2008). For example, one study found 

that among Latinos subgroups, Mexicans had the greatest number of children and had the 

lowest level of education, whereas Cubans were the least likely to have children and were 

the most educated. Cubans were also the most likely to be married and were the least 

acculturated. Physical activity also varied greatly among Latino subgroups. Cuban and 

dominicans reported the lowest level of leisure-time physical activity while Mexican 

Americans reported being the most active (Neighbors et al., 2008). Given the rapidly 

changing landscape of Latinos in the United States, the broad range of cultural and 

linguistic backgrounds, and the physical activity-related health disparities within this 

population, it is critical to understand the unique factors that influence health-related 

behavior in this group.  

 

Previous Physical Activity Interventions with Latinas 

Past interventions for promoting physical activity in Latina adults have included 

the use of face-to-face approaches (Ayala & Team, 2011; Keller & Cantue, 2008; 

Marquez & Wing, 2013), mail-based approaches (Chen et al., 1998; Pekmezi et al., 

2009), or a combination of more than one of these strategies (Albright et al., 2005). In a 
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literature search conducted for the current study, no published studies were located on 

outcomes of Internet-based physical activity interventions exclusively used in Latina 

adult populations; however, a select few have used computer-based programs accessible 

at community locations (Christian et al., 2011; Leeman-Castillo et al., 2010).  

Past physical activity interventions using face-to-face approaches have commonly 

been implemented in community-based settings (Avila & Hovell, 1994; Castaneda et al., 

2002; Keller & Cantue, 2008; Poston et al., 2001). For example, in a 12-week culturally 

adapted diet and physical activity intervention for Latinas, participants attended weekly 

group meetings at a community research center where they received instruction for 

becoming more physically active. They also received pedometers, step recommendations 

of reaching 10,000 steps per day, and were encouraged to self-monitor pedometer steps. 

Although participants in this study did not report significant increases in physical 

activity, they did report other health benefits such as significant weight loss (Marquez & 

Wing, 2013).  

Similarly, in another intervention that included Latina adults (73% of study 

sample), participants attended 8-weeks of classes to learn how to become more physically 

active (e.g., overcoming barriers for physical activity, setting goals). Following the 

classes, they were randomized to receive either a mail-based intervention, where they 

received print information on how to become more physically active or a mail plus 

phone-based intervention where they received theory-based individually tailored 

information in the mail and weekly telephone counseling about physical activity. 

Participants in both groups reported significant increases in walking at all follow-up 

assessments (Chen et al., 1998). 
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Although previous face-to-face and telephone-based programs have shown 

favorable health outcomes, these interventions are only available on set days/times and 

may not provide the flexibility of being accessed at any given time; thus, making it more 

difficult for Latinas with limited time, work or family responsibilities to participate. 

Computer-based programs, such as those reported by Christian et al. (2011) and Leeman-

Castillo et al. (2010) can help overcome barriers of lack of time by providing greater 

flexibility of access. To promote physical activity, Leeman-Castillo (2010) used self-

administered programs via kiosks located at community-based organizations and health 

clinics where participants (64% Latino adults) could receive personalized feedback in 

either English or Spanish on physical activity and healthy behaviors. Significant 

improvements were reported from baseline to the two-month follow-up for participants 

meeting physical activity guidelines of 30 minutes moderate-to-vigorous activity most 

days of the week; the number of participants meeting these guidelines increased from 33 

at baseline to 49 at two-month follow-up at the community locations, and from 45 to 65 

at clinic locations (Leeman-Castillo et al., 2010).  

 

Assessment of Physical Activity in Latinas 

In many previous interventions promoting physical activity with Latinas, 

researchers have assessed physical activity using subjective measures. One of the more 

commonly used measures of physical activity in interventions with Latinas is Sallis’ 

(1985) Seven Day Physical Recall  (Albright et al., 2005; Castaneda et al., 2002; Keller 

& Cantue, 2008; Poston et al., 2001), a semi-structured interview that assesses frequency, 

duration and intensity of physical activity. Researchers have also assessed physical 
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activity other using self-reported measures such as the Leisure Time Physical Activity 

Questionnaire (Staten, Scheu, Bronson, Pena, & Elenes, 2005), Paffenbarger Activity 

Questionnaire (Marquez and Wing, 2013), Arizona Activity Frequency questionnaire 

(Staten et al., 2004), the Lifestyles Behavior Questionnaire (Kim, Koniak-Griffin, 

Flaskerud, & Guarnero, 2004) or the use of activity logs (Keller & Trevino, 2001). 

Objective measures of physical activity can help to reduce recall bias or over-reporting of 

physical activity (Sallis & Saelens, 2000); yet, few studies have reported the use of 

objective measures (Chen et al., 1998; Olvera et al., 2010).  

 

Theoretical Basis of Physical Activity Interventions with Latinos 

Previous reviews of interventions that promoted physical activity among Latinas 

have found that many studies incorporated the use theoretical frameworks (Ickes & 

Sharma, 2012; Pekmezi, Marquez, & Marcus-Blank, 2009). The most commonly used 

behavioral frameworks in interventions promoting physical activity with Latinas were the 

Social Cognitive Theory (Chen et al., 1998; Olvera et al., 2010;  Pekmezi et al., 2009; 

Poston et al., 2001; Staten et al., 2004) and Transtheoretical Model (Albright et al., 2005; 

Hayashi, Farrell, Chaput, Rocha, & Hernandez, 2010; Mier et al., 2011; Pekmezi et al., 

2009; Yan, Wilber, Aguirre, & Trejo, 2009). Several other studies have reported the use 

of theoretical constructs, such as self-efficacy and social support, in their interventions 

but did not specifically report the use of a behavioral theory in their interventions (Avila 

& Hovell, 1994; Bopp et al., 2011; Grassi, Tello, & He, 1999; S. Kim et al., 2004; Lorig, 

Ritter, & Jacquez, 2005). A common strategy for promoting physical activity promotion 

studies with Latina adults has been the use of social support. Many studies have 
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integrated strategies for increasing social support as a means of helping Latinas become 

more physically active (Albright et al., 2005; Keller, Fleury, Perez, Belyea, & Castro, 

2011; Pekmezi et al., 2009; Poston et al., 2001; Staten et al., 2004). In fact, previous 

studies have shown that social support can be an important determinant of exercise 

behavior among Latinas (Evenson et al., 2002; Resnick, Orwig, Magaziner, & Wynne, 

2002) and can be predictive of exercise maintenance (McAuley, Jerome, Elavsky, 

Marquez, & Ramsey, 2003). 

 

Physical Activity and Social Support in Latinas 

Social support refers to the influence that significant others, such as friends and 

family, have on an individual’s performance of a behavior (Uchino, 2004). In past 

physical activity studies targeting Latina populations, a number have found that social 

support from both friends and family was associated with performance of physical 

activity (Albright et al., 2005; Collins, Lee, Albright, & King, 2004; Eyler et al., 1999; 

Hovell et al., 2008). However, other studies found that social support from friends, but 

not from family, was related to increased physical activity (Marquez & McAuley, 

2006b), or that there was no relationship between social support and physical activity 

(Eyler et al., 1999). 

Previous physical activity promotion efforts with Latinas have targeted social 

support in their interventions (Albright et al., 2005; Keller, Fleury, Perez, Belyea, & 

Castro, 2011; Pekmezi et al., 2009; Poston et al., 2001; Staten et al., 2004), and have 

relied on strategies such as group-based activities (Hovell et al., 2008), and family/friend-

based approaches (Marquez & Wing, 2013; Olvera et al., 2010). Group-based physical 
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activity interventions targeting social support with Latinas have often involved lay health 

workers, or “promotoras,” (Ayala & Team, 2011; Keller, Records, et al., 2011; Keller & 

Cantue, 2008) who are trained to provide physical activity classes and education (Spinner 

& Alvarado, 2012; Staten et al., 2004), guide structured exercise sessions such as walking 

groups (Staten, Scheu, Bronson, Peña, & Elenes, 2005), or provide aerobic/ dance classes 

(Harralson et al., 2007; Hovell et al., 2008). For example, in a randomized controlled trial 

conducted by Hovell and colleagues (2008), participants engaged in supervised aerobic 

dance classes, received exercise and diet counseling sessions, and were assigned a 

walking ‘buddy’ to promote social support. The women in the intervention group 

reported significantly more vigorous exercise and walking than the control group at 12 

months. In other group-based physical activity interventions, such as Pasos Adelante 

(Staten, Scheu, Bronson, Pena, et al., 2005) and Las Mujeres Saludables (Larkey, 2006), 

community health advisors provided health education classes and structured walking 

groups to promote social support for exercise. Pasos Adelante included both male and 

female Mexican American adults in their sample, while Las Mujeres Saludables included 

solely Latina adults. In both interventions participants reported significant increases in 

physical activity, from 73.7 minutes per week pre-program to 138.1 minutes per week 

post-program moderate walking at the 12-week post-program assessment (Staten, Scheu, 

Bronson, Peña, et al., 2005) and from 65.15 to 122.40 minutes per week physical activity 

from baseline to the 12-week follow-up (Larkey, 2006), respectively. 

In another study, Camina por Salud, a randomized trial comparing two walking 

interventions for Latinas, the promotoras led walking groups in participants’ 

neighborhoods and provided health education counseling to participants. Participants 
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were also paired with each other as walking partners to further promote social support for 

physical activity. Participants in this study reported that their walking partner became a 

great friend and the primary motivator for engaging in and sustaining physical activity. 

Although there were no significant improvements in physical activity, results indicated 

favorable changes in body fat and weight in both groups (Keller & Cantue, 2008). 

Other physical activity promotion efforts for Latinas have targeted social support 

by incorporating friends or family into their interventions. In the BOUNCE (Olvera et al., 

2010) intervention, Latina mother/daughter dyads were recruited to participate in various 

modes of physical activity, including structured group aerobic dance sessions, sport or 

free play activities sessions, and behavioral counseling. There were no significant 

increases in the mothers’ physical activity levels but the daughters in the experimental 

group showed an increase in aerobic capacity, as measured by the 20 meter endurance 

shuttle run at the 12-week assessment (Olvera et al., 2010). 

In sum, several interventions that promoted social support among Latinas have 

increased physical activity. While other interventions promoting social support for 

exercise did not show significant improvements in physical activity, they did report other 

favorable health outcomes such as improvements in weight and body fat (Keller & 

Cantue, 2008), aerobic capacity (Olvera et al., 2010), or establishment of a walking 

partner that motivated performance of physical activity (Keller & Cantue, 2008). Given 

the promising results thus far, promoting social support for physical activity may be a 

useful strategy for behavior change in Latinas and further investigation is warranted. 
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Acculturation and Physical Activity 

In addition to social support, another factor that may be associated with physical 

activity behavior among Latina adults is acculturation. Research examining the 

association between acculturation and physical activity has shown mixed findings. Some 

studies suggest that Latinos in the United States with higher levels of acculturation 

engage in greater amounts of physical activity (Crespo et al., 2001; Evenson et al., 2004; 

Ghaddar et al., 2010; Van Wieren et al., 2011). Conversely, other studies have found that 

more acculturated participants reported lower physical activity levels (Jurkowski et al., 

2010; Marquez & McAuley, 2006a), or found no relationship between physical activity 

and acculturation (Banna, Kaiser, Drake, & Townsend, 2012; Cantero, Richardson, 

Baezconde-Garbanati, & Marks, 1999; Keller & Cantue, 2008; Wilbur, Chandler, Dancy, 

& Lee, 2003). 

Inconsistent findings in the relationship between acculturation and physical 

activity among Latinos may be related to the various ways acculturation has been 

measured in existing literature. Some studies have measured acculturation using a single 

question to identify the individual’s primary language (Bungum, Thompson-Robinson, 

Moonie, & Lounsbery, 2011), while others have assessed acculturation using specific, 

validated measures such as Hazuda, Haffner, Stern, & Eifler’s (1988) Hazuda 

Acculturation and Assimilation Scale  (Keller & Cantue, 2008; Suarez, 1994), or Marín, 

Sabogal, VanOss Marin, Otero-Sabogal, & Perez-Stable’s (1987) Short Acculturation 

Scale (Juarbe et al., 2002). Additional studies have also assessed acculturation by using a 

series of questions, such as preferred language, years in United States, and/or place of 

birth (Banna et al., 2012; Crespo et al., 2001; Evenson et al., 2004).  
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 Although acculturation has been assessed using various questions and 

instruments, there is no set standard for measuring this concept. Researchers have defined 

acculturation as a process that involves adopting the behaviors and customs of a new 

culture (Abraido-Lanza, White, & Vasquez, 2004); therefore, using a single question 

such as language spoken or years residing in the United States, may not provide an 

accurate measure of this concept. While a number of instruments have been developed to 

measure acculturation with Latinos, (Cortés et al., 2003; Hazuda et al., 1988; Marín et al., 

1987), many of these measures were intended for use with specific populations or 

subgroups, such as Mexican Americans (Deyo, Diehl, Hazuda, & Stern, 1985), Cubans 

(Szapocznik, Scopetta, Kurtines, & Aranalde, 1978) or Puerto Ricans (Cortés et al., 

2003), and therefore may not be generalizable to broader populations of Latinos. The 

Short Acculturation Scale for Hispanics (Marín et al., 1987) is a 12-item acculturation 

scale that was developed for use with multiple Latino subgroups, such as Mexican 

American, Puerto Ricans and Central Americans (Marín et al., 1987). The Short 

Acculturation Scale for Hispanics demonstrates levels of reliability and validity 

comparable to other scales (Marín et al., 1987), and has been widely used with Latino 

populations to measure acculturation (Evenson et al., 2004; Ghaddar et al., 2010; 

Mainous, Diaz, & Geesey, 2008; Marquez & McAuley, 2006a); thus it will be used in the 

current study.   

Moreover, inconsistent associations between acculturation and physical activity 

may also be confounded by physical activity assessment issues. Many studies examining 

this relationship have relied on various self-reported measures to assess physical activity 

with established reliability and validity such as Seven Day Physical Activity Recall 
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(Keller & Cantue, 2008); while others have used physical activity logs (Keller and 

Cantue, 2008) or other self-reported measures (Evenson et al., 2004; Ghaddar et al., 

2010; Jurkowski et al., 2010; Marquez & McAuley, 2006a). 

Despite the previous research on the association of acculturation and physical 

activity among Latinos, the relationship remains unclear (D'Alonzo, 2012) and merits 

further investigation. Gaining a clearer understanding of the relationship between 

physical activity and acculturation can help to inform future efforts to promote physical 

activity in Latinas and allow us to better tailor these interventions to their specific needs. 

For example, foreign-born Latinas who immigrated to the United States have reported 

that as children they had no female role models for physical activity and rarely saw their 

mothers participate in leisure-time physical activity (D'Alonzo, 2012), or viewed weight 

loss as a sign of poor health, and therefore avoided exercise (Martinez et al., 2009). On 

the contrary, a United States-born Latina college student with a higher level of 

acculturation may have different role models, body image and perceptions regarding 

physical activity than Latinas who have recently immigrated to the United States or are 

less acculturated. Thus, a tailored physical activity intervention for the lower acculturated 

Latina could address concerns over weight loss or lack of physically active role models; 

whereas these issues may be less relevant to a higher acculturated Latina. Web-based 

interventions have the potential to provide individually tailored feedback to participants 

and may be effective in promoting physical activity in Latinas.  
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Web-based Technology for Promoting Physical Activity 

The use of Internet technology may be an ideal method for the delivering physical 

activity interventions to Latinas. Internet-based interventions can provide an innovative 

approach to help Latinas overcome many of the barriers of in-person physical activity 

interventions, such as time constraints, lack of transportation, lack of childcare and fear 

of immigration authorities (D'Alonzo, 2012; Martinez et al., 2009). They have the ability 

to provide immendiate feedback to participants and can be conveniently accesed at any 

time and from any Internet-accessible location. Moreover, Internet-based interventions 

have the potential to reach a large number of inviduals at a relatively low cost. Despite a 

rapid increase in access to Internet technology  among Latinos over the past few years 

(Fox & Livingston, 2007; U.S. Department of Commerce, 2011) literature on Web-based 

interventions to promote physical activity in Latinas remains scarce.  

The concept of “digital divide,” or digital inequality, has been used to describe the 

differential access to computer technology experienced by certain racial and 

socioeconomic groups (Dimaggio, Hargittai, Celeste, & Shafer, 2004; Graham & Smith, 

2001). However, recent evidence on increasing Internet access among Latinos suggests 

that this digital inequality has been rapidly decreasing. For example, in recent years 

broadband Internet access at home has continued to rise in Latino households from 29% 

in 2006 (Fox & Livingston, 2007) to 45.2% in 2010 (U.S. Department of Commerce, 

2011). Moreover, Latinos reported using their cell phones to access the Internet slightly 

more than non-Hispanic Whites (31% vs. 29%) (Livingston, 2011), and were more likely 

than non-Hispanic Whites to have used the Internet for accessing information on diet, 

weight loss and physical activity in recent years (McCully, Don, & Updegraff, 2013). 
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The use of Internet-based technology to promote physical activity is appealing as 

such interventions are accessible 24 hours a day, 7 day a week (Marcus, Ciccolo, & 

Sciamanna, 2009); thus, helping to reduce commonly reported barriers to in-person 

interventions, such as lack of transportation and fear of immigration authorities 

(D'Alonzo, 2012). Internet-based interventions can also provide convenient access to 

Spanish language physical activity information and resources, thus reducing language-

related barriers, such as lack of culturally appropriate resources and reliance on Spanish-

speaking staff or activities at community centers and parks. Furthermore, Internet-based 

physical activity interventions provide additional advantages over phone-based 

interventions as phone-based interventions require more staff time to implement and may 

not always be available at convenient times for participants. Internet-based interventions 

also provide advantages over print or mail-based interventions due to the interactive 

nature and instant access to web-based components. For example, Internet-based 

interventions can incorporate interactive features such as exercise videos with music 

(which can promote enjoyment of exercise, provide role models for physical activity, and 

visual instruction on how to exercise) and online forums (to provide social support) 

where participants can interact with other participants and/or research staff. Internet-

based interventions allow participants to answer questionnaires online (e.g., psychosocial 

questionnaires, language preference for interventions) and receive immediate tailored 

feedback, whereas mail-based interventions have a time lag for providing feedback. 

 Past reviews (Ciccolo, Lewis, & Marcus, 2008; Hamel, Robbins, & Wilbur, 

2011; Joseph, Durant, Benitez, & Pekmezi, 2013; Lau, Lau, Wong del, & Ransdell, 2011; 

van den Berg, Schoones, & Vliet Vlieland, 2007; Vandelanotte, Spathonis, Eakin, & 
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Owen, 2007), and meta-analyses of web-based physical activity interventions (Davies, 

Spence, Vandelanotte, Caperchione, & Mummery, 2012; Jenkins, Christensen, Walker, & 

Dear, 2009), have shown support for using the Internet as a delivery channel for 

promoting physical activity in samples of primarily non-Hispanic White participants. 

Common approaches for delivering web-based physical activity interventions include the 

use of email to deliver intervention messages (Plotnikoff, McCargar, Wilson, & 

Loucaides, 2005; Rovniak, Hovell, Wojcik, Winett, & Martinez-Donate, 2005; Sternfeld 

et al., 2009), using both website and email approaches (Bosak, Yates, & Pozehl, 2010; 

Gow, Trace, & Mazzeo, 2010; Harvey-Berino, Pintauro, & Gold, 2002), or a combination 

of multiple strategies such as website access, email and text messages (Hurling et al., 

2007). For example, in a randomized controlled trial for promoting physical activity 

among middle-aged women, the intervention consisted of access to an interactive website 

that provided feedback promoting physical activity as well as weekly emails to encourage 

physical activity. The women in the intervention group increased their moderate-to-

vigorous physical activity from baseline to three months by 32 minutes per week, 

whereas the control group decreased by 25 minutes per week (Dunton & Robertson, 

2008). 

Web-based interventions for promoting physical activity have targeted various 

predominantly non-Hispanic White populations including overweight and obese adults 

(Harvey-Berino, Pintauro, Buzzell, et al., 2002; Harvey-Berino, Pintauro, & Gold, 2002; 

Patrick et al., 2011; Smith, Carr, Dorozynski, & Gomashe, 2009) and those diagnosed 

with type II diabetes (Glasgow, Boles, McKay, Feil, & Barrera, 2003; Kim & Kang, 

2006; McKay, King, Eakin, Seeley, & Glasgow, 2001), as well as university students and 
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worksite employees (Cook, Billings, Hersch, Back, & Hendrickson, 2007; Faghri et al., 

2008). However, few have focused on ethnic and racial minority groups, such as Latinos 

(Lachausse, 2012; Magoc, Tomaka, & Bridges-Arzaga, 2011), despite the obvious need 

and likely appeal to this group.  

Despite the paucity of published literature on Internet-based physical activity 

interventions exclusively targeting Latino populations, a few studies have included 

noteworthy samples of Latinos (Lachausse, 2012; Magoc et al., 2011). In a study of male 

and female students (44% Latinos) at a university with high Latino enrollment, the 

WebCT platform  (a commercially available, course technology program) was used to 

implement a physical activity promotion intervention (Magoc et al., 2011). Participants 

were randomly assigned to receive either the intervention or control condition. 

Participants in the intervention group received an initial 15-minute session on how to use 

the WebCT program, followed by seven theory-based lessons on topics such as goal 

setting, self-efficacy and barriers for physical activity. Participants assigned to the control 

condition received an initial 15-minute session explaining the study and use how to use 

WebCT, followed by very basic physical activity information and did not receive any of 

the WebCT lessons provided by the intervention. Results indicated that participants in the 

intervention group reported significantly greater increases in days of moderate intensity 

physical activity compared to the control group (Magoc et al., 2011). 

In another 12-week Internet based physical activity intervention with a 44% 

Latino sample, participants were randomized to one of three conditions 1) access to My 

Student Body website, an interactive web-based that provided online assessments with 

tailored feedback, learning modules on nutrition and fitness, and links to access further 



 
!

26 

website access information (Ask the Expert, Student Voices, College News), and 2) a 

two-hour weekly on-campus physical activity course, that addressed issues such as 

weight management, nutrition and exercise, and overall wellness,  or 3) a no contact 

control group. However, there were no significant improvements in physical activity in 

any of the three groups (Lachausse, 2012). Neither the Magoc et al. (2011) or LaChausse 

et al. (2012) studies reported the use of culturally adapted materials in their interventions, 

and although positive improvements in physical activity were reported in Magoc et al.’s 

(2011) study despite the use culturally adapted materials, the population of Latinos may 

not be representative of the broader Latino population in the United States. College 

students in the United States generally have to meet certain admission requirements (e.g., 

graduation from a United States high school or TOEFL English language test) suggesting 

that these individuals may have higher language proficiency and perhaps even higher 

acculturation level. In a search of literature conducted for the current study, as well as 

previous reviews of Internet-based interventions (Ciccolo et al., 2008; Joseph et. al, 2013; 

van den Berg et al., 2007; Vandelanotte et al., 2007), no other studies that reported a 

substantial population of Latino participants were identified. 

The limited number of Internet-based physical activity interventions including 

Latinas in their samples suggests the need to explore the use of Internet technology to 

promote physical activity in this underserved population. Previous Internet-based 

interventions have shown success at increasing physical activity in predominantly White 

samples of college students (Glasgow et al., 2010; Glasgow et al., 2012; Grim, Hortz, & 

Petosa, 2011), underactive adults (Carr et al., 2012; Marcus et al., 2007) and overweight 

adults (Tate, Wing, & Winett, 2001), and adults diagnosed with diabetes (McKay et al., 
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2001; Richardson et al., 2007). Furthermore, Internet-based interventions with Latinas 

have shown success in promoting health-related behaviors such as smoking cessation 

(Muñoz, 2006), treatment of depression (Moreno, Chong, Dumbauld, Humke, & 

Byreddy, 2012), and sexual risk reduction for adolescents (Vyas, Landry, Schnider, 

Rojas, & Wood, 2012); thus, boding well for the feasibility and acceptability of using the 

Internet to promote other positive health practices (physical activity) in Latinas.  

 

Description of the current study: Muévete Alabama  

Muévete Alabama was a website and social support-based program to promote 

physical activity among Latinas. The two primary components of the program were: 1) a 

previously developed culturally and linguistically adapted physical activity promotion 

website for Latinas, and 2) social support from an exercise partner selected by the 

participant.    

 

Cultural and Linguistic Adaptation of the Study Website 

 The culturally and linguistically adapted, theory-driven website used in the 

current study to promote physical activity among Latinas, was previously developed 

through extensive formative research. Specifically, an existing empirically supported 

physical activity intervention that was developed in mostly White samples was adapted 

for use with Latinas through a series of formative research (Pekmezi et al., 2012)  

In the first stage of culturally and linguistically adapting the intervention, 

intervention materials and research measures were translated into Spanish using a 

translation and back-translation process. Next, cognitive interviews (n=25) were then 
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conducted with Latinas to clarify intervention messages and to ensure that no key content 

was lost in translation. For example, during these interviews Latinas suggested that the 

term rewarding yourself for meeting physical activity goals referred to material rewards 

which may not be appropriate for low-income Latinas (Pekmezi et al., 2009) and 

encouraged researchers to use the phrase “doing something good for yourself.” Focus 

groups on physical activity barriers and Internet use and preferences were conducted with 

Latinas and modifications were made to the website accordingly. Table 1 illustrates 

themes identified in focus groups and modifications to the website (Pekmezi et al., 2009). 

 

Table 1. Themes from focus groups and modifications to Intervention. 

Physical Activity Barriers Intervention Modifications 
Literacy Used qualitative methods and low-literacy strategies to 

modify measures and materials to better match our 
sample’s educational experience. 
 

Daily Stressors/Negative 
Mood 

Added more information on mood benefits of physical 
activity and strategies being active when in negative 
mood (e.g., small goal setting, social support). 
 

Neighborhood Safety Added safety recommendations (exercise indoors or in 
well-lit public areas). 
 

Lack of time Augmented existing content on this topic with examples 
that are familiar to Latinas (working physical activity 
around children’s and household schedules). 
 

Lack of Motivation Added language that is familiar to Latinas (e.g., “falta 
de ganas”). 
 

Childcare Discussed how physical activity can improve child 
welfare (i.e., increases energy to care for children and 
sets good example). 
 

Partner Support Added text from marital therapy field on partner 
negotiation. 
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Personal Empowerment Discussed benefits of self-care to individual and others 
and how to attend to one’s own needs in the face of 
conflicting demands from others. 
 

Not having Money for 
fitness 

Reframed physical activity to include behaviors that do 
not require gym membership or special equipment (i.e., 
walking or dancing). 
 

Inclement Weather Added text on winter options for physical activity as 
well as suggestions for appropriate winter clothing. 
 

Gender Roles Discussed how women get many benefits from regular 
activity, examples of fit Latina celebrities, and concerns 
regarding sweating. 
 

Different Body Size Ideals Emphasized that fitness does not mean “losing your 
curves.” 
 

Appeal/Relevance of 
Website 

Intervention Modifications 

Enjoyment of Music Added music to the website. 
 

Interest in Exercise Videos Added a library of exercise videos (including Zumba) to 
website. 
 

Appearance Streamlined the website text and increased font size. 
Added more pictures, including pictures of Latinas of 
varying shapes and sizes. 
 

 
 

Theoretical Basis of Intervention 

 The website was based on constructs of both the Transtheoretical Model 

(Prochaska & DiClemente, 1983) and Social Cognitive Theory (Bandura, 1986).  Past 

reviews of physical activity interventions with Latinos have shown that the 

Trantheoretical Model and the Social Cognitive Theory are among the most common 

behavioral theories utilized for promoting physical activity in the Latino population 

(Ickes & Sharma, 2012). The Social Cognitive theory was developed by Albert Bandura 
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in the 1970’s (Hayden, 2009) and was previously known as the social learning theory. 

The Social Cognitive Theory suggests that human behavior results from the interaction 

between personal, behavioral and environmental influence (Bandura, 1986; National 

Cancer Institute, 2005), and that altering one of these factors influences all others 

(Hayden, 2009). Commonly used Social Cognitive Theory constructs in physical activity 

research include self-efficacy, self-regulation, and observational learning. Self-efficacy, 

known as both an individual theory and a construct used in other behavioral theories, 

refers to an individual’s belief in their ability to successfully perform a task (Bandura, 

1997). Self-regulation refers to influencing individual behavior through self-monitoring, 

goal setting, feedback, self-rewards, self-instruction, and seeking social support 

(Bandura, 1997). Observational learning, or modeling, refers to learning to perform a 

behavior by observing the actions and outcomes of others (National Cancer Institute, 

2005). 

 The Transtheoretical Model was developed by Prochaska and DiClemente in 1983 

to understand the process of behavioral change. It suggests behavioral change is a 

process, rather than a static event, in which people continually move through the five 

stages of change: Pre-Contemplation, Contemplation, Preparation, Action and 

Maintenance. It suggests that progression through the stages of change can be circular, 

whereas individuals can either move forward to the next stage or relapse to the previous 

one (DiClemente et al., 1991). In addition to the Stages of Change, other key constructs 

of Transtheoretical Model are Processes of Change, Decisional Balance and Self-

Efficacy. Processes of change helps to understand how change occurs and can help to 

move an individual through the stages of change. Decisional balance refers to weighing 
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out the pros and cons of a behavior and suggests that the pros should outweigh the con in 

order for behavior change to occur (DiClemente et al., 1991). Self-efficacy is also a 

construct of the Social Cognitive Theory and was defined in the previous section. Table 2 

illustrates theoretical constructs targeted by the Muévete Alabama intervention. 

 
 

Table 2. Theoretical constructs targeted by intervention components.  
 

Theoretical Construct Intervention Component to Address 
Construct 

Social Support • Two pedometers given to each participant 
(one for self and one for a friend/family 
member) and encouragement for using with 
a walking partner 

• Guest log on given to participant for a friend 
or family member to access the website 

• Brochure with information on social support 
Outcome Expectations • Tip sheet on website provides information 

on benefits of physical activity 
Self-Regulation • Pedometer to monitor steps 

• Interactive physical activity tracking 
calendar  

Observational Learning • Exercise videos demonstrating Latinas 
exercising to Latin music  

Stages of Change  
Processes of Change 
Self-Efficacy 

• Participants are encouraged to complete 
questionnaires on website (Stages of 
Change, Processes of Change 
questionnaires, Self-Efficacy) and receive a 
tailored physical activity counseling based 
on their questionnaire responses. 

 

Study Website Components 

The main components of the website are: a) individually tailored feedback reports 

on physical activity, b) physical activity monitoring and goal setting, and c) exercise 

videos, physical activity advice and information. The website also provides information 

on behavioral strategies for increasing activity levels, such as problem-solving barriers, 
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increasing social support, and rewarding yourself for meeting physical activity goals. 

Each of these components is briefly described in the following text.  

Tailored feedback reports. The email contained the website link, information on 

how to access the online surveys, and contact information for research staff. Upon 

completing the surveys, participants immediately receive an online tailored expert system 

report based on their responses to the survey. These reports included information 

regarding: 1) current stage of motivational readiness for physical activity; 2) increasing 

self-efficacy for physical activity; 3) cognitive and behavioral strategies associated with 

physical activity (processes of change); 4) how the participant compares to individuals 

who are physically active and with national guidelines for physical activity (normative 

feedback); 5) useful facts about physical activity, such as health benefits, stretching, and 

heart rate monitoring. The expert system draws from a bank of over 300 messages 

addressing different levels of these psychosocial and environmental factors affecting 

physical activity.  

Goal setting and physical activity monitoring tools. The website also included a 

physical activity goal-setting feature where participants could set weekly physical activity 

goals (i.e., daily minutes physical activity, types of physical activity, and steps per day). 

Participants could then track their activity daily on a calendar and view a graph that 

compared their actual physical activity to their goals.  

Exercise videos. The website also includes four videos of Latina women 

exercising to Latin music, such as salsa, cumbia and bachata.  

Physical activity advice and information. Participants could click on website 

links to access further physical activity information. Information available on the website 
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includes daily, weekly, and monthly physical activity tips, health benefits of physical 

activity, ways to make exercise fun, setting realistic goals; and motivating and rewarding 

yourself for physical activity. Participants were also able to view a sample Ask the Expert 

question and answer panel and Common physical activity questions where they could 

read questions and answers on different physical activity topics. Sample questions 

included “how can I incorporate physical activity into my daily life?” “Is social support 

important for maintaining physical activity?”  “What do I do if I am too tired to 

exercise?”  

 

Social Support Components 

To promote social support for physical activity in the current study, each study 

participant received two pedometers, one for herself and one to give to a friend or family 

member, a guest log on to the study website for friend or family member, and a brochure 

with information on social support for exercise. The brochure included information on 

topics such as: what is social support, examples and benefits of social support for 

physical activity, and tips for maintaining good social support for exercise.  

Pedometers and website log on. All study participants received two pedometers 

and two website log on identification codes. One pedometer and website logon code was 

for the participant enrolled in the study and the second pedometer and website log on 

code was for the participants to give to a companion of their choice (i.e., friend, family 

member and/or co-worker). The purpose of giving each participant an extra pedometer 

and a guest log on to the website was to encourage social support. Previous physical 

activity interventions with Latinas have shown success for increasing social support 
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through exercise or walking partners (Brown et al., 2012; Keller & Cantue, 2008; 

Marquez & Wing, 2013; Olvera et al., 2010); and have relied on partner selection 

approaches such as having the participant select an exercise partner from their own social 

network (Marquez & Wing, 2013), being assigned to or paired-up with another study 

participant  (Keller & Cantue, 2008), or enrolling in a study as friend or family pairs 

(Brown et al., 2012; Olvera et al., 2010). In the current study, participants were asked to 

select their own family member, friend or co-worker to wear the pedometer and receive a 

log on to the website (versus assignment or enrolling with a friend/family member). 

Allowing the participants to select their own social support partner has previously been 

shown to have a positive influence on performance of physical activity (Grassi et al., 

1999).  

Handouts on social support for exercise. A Spanish-language pamphlet with 

information on social support for exercise was created for this study. Two social support 

pamphlets were given to each participant, one for the participant and another for the 

participant’s companion. The social support pamphlets provided information about social 

support for physical activity such as examples and benefits of social support, tips for 

maintaining good social support and activities to do with others in social network (e.g., 

plan to get together once a week to go for a walk, go to an exercise class together). 

 

Summary 

Latinos are the fastest growing population in the United States and continue to 

bear a disproportionate burden of physical inactivity and related medical conditions. 

Previous research has shown that factors such as level of acculturation and social support 
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may play a role in influencing physical activity behavior in the Latina population. Given 

the many physical activity barriers and health disparities reported by this group, 

innovative approaches for delivering culturally appropriate physical activity interventions 

are necessary. Past physical activity promotion interventions have shown support for the 

use of Internet-based interventions with primarily non-Latino populations; however, 

published literature on web-based physical activity interventions specifically for Latinas 

remains scarce. The current web-based intervention study provided insight into an 

innovative approach for promoting physical activity with Latinas and will help to fill the 

gap in literature in this area.  
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CHAPTER 3 

METHODS 

Introduction 

The purpose of this study was to evaluate self-reported changes in physical 

activity and social support, and to examine the relationship between physical activity and 

acculturation following a one-month Internet-based physical activity intervention. This 

chapter will describe data collection and analysis methods used in the current study. 

 

Study Design 

This pilot study evaluated the acceptability and feasibility of a culturally and 

linguistically adapted interactive Web-based intervention promoting physical activity 

among Latinas in Alabama (Muévete Alabama). A one-month, single group, pre- post-test 

design was used to examine the outcomes of physical activity, social support, and 

acculturation in Latina adults. The study consisted of three visits: (1) orientation session, 

(2) baseline assessment, and (3) one-month assessment. Acculturation was assessed only 

at the orientation session; physical activity and social support were assessed at both 

baseline and one-month follow-up. 
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Participants 

The study population (n=24) was comprised of self-identified Spanish-speaking 

Latinas in Alabama. Eligibility criteria for study enrollment included: a) aged 19-65 

years, b) insufficiently active at baseline assessment (defined as ≤ 30 minutes of physical 

activity/day during ≤ 2 days/week), c) self-identified Spanish speaking Hispanic or 

Latina, d) had access to the Internet either at home, work or through a friend/family 

member, and e) no history of any medical condition that would prevent participation in 

physical activity or could worsen with changes in physical activity. Exclusion criteria 

included: a) current pregnancy or planning to become pregnant within 2 months, b) Body 

Mass Index (BMI) over 40, c) current participation in any other physical activity 

promotion or related program, d) history of heart disease, stroke or any other health 

condition that would make physical activity unsafe, and e) hospitalization for a 

psychiatric disorder within the previous 3 years. 

 

Procedure 

Participants were recruited from the Birmingham metro area during the fall of 

2013. A variety of recruitment strategies were used, including: distribution of study 

flyers, word-of-mouth, and face-to-face recruitment by Spanish-speaking staff through 

local community organizations (i.e., non-profit organizations for Hispanic families and 

individuals, churches, and public library). To establish trust within the Latino 

community, gatekeepers of local organizations (non-profit organizations, churches) were 

contacted prior to recruitment and were given thorough information about the study, 

contact information for study staff, and study flyers to distribute within their 
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organizations. Study flyers were also distributed at a public library and given to an 

English as a Second Language (ESL) instructor at that library to distribute in class. In-

person recruitment by Spanish-speaking research staff members was also conducted at 

multiple locations to inform potential participants of the study and distribute study flyers. 

Once flyers were distributed at community locations, interested participants called a 

bilingual/bicultural research staff member, and after an in-depth explanation about the 

study, they completed an eligibility-screening interview. 

The Physical Activity Readiness Questionnaire, an exercise readiness tool that is 

recommended by the American College of Sports Medicine to assess risk from physical 

activity participation (American College of Sports Medicine, 2005), was used as part of 

this telephone screening to assess risk for physical activity. The Physical Activity 

Readiness Questionnaire is a self-reported questionnaire that includes questions regarding 

exercise risk factors such as high blood pressure, family history of heart disease, and 

obesity (American College of Sports Medicine, 2005). Women who reported the presence 

of any of the above risk factors were excluded from participation in the current study. 

After eligibility was established, interested participants were scheduled to attend 

the orientation session. At the orientation session participants viewed a Spanish-language 

Power Point presentation with information about the study and had the opportunity to ask 

questions and to complete the informed consent process. Once participants signed the 

informed consent, they completed demographic and acculturation questionnaires, had 

measurements of height and weight taken, and were given an Actigraph GT3X+ activity 

monitor to wear for the next seven days until their baseline assessment. Detailed verbal 

and written instructions were given on how to wear the activity monitors. 
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At the baseline assessment participants returned the activity monitors, completed 

questionnaires and the Seven Day Physical Activity Recall. At this visit participants were 

given a log on identification and password to access the study website during the next 

month and a demonstration on how to use the website features. During this visit, 

participants were also encouraged to complete the online questionnaire as soon as 

possible after their baseline visit and to use the website’s exercise log. In addition to their 

own website access, participants received a guest log on identification and password to 

give to a friend or family member. Participants also received two pedometers, one for 

themselves and one to give to a friend/family member of their choice. A Spanish-

speaking project staff member provided instructions on how to wear the pedometer, as 

well as a discussion on increasing social support for exercise by developing social 

networks that promote physical activity and encouragement to find a friend/family 

member or walking partner. A pamphlet with information on social support for exercise 

and a list of local free and low cost resources where they can be physically active (e.g., 

parks, recreational facilities, etc.) was also provided to participants. 

Between the baseline assessment and the one-month assessment participants 

received one email with reminder information on using the website, as well as phone 

calls and/or text messages from research staff to confirm assessment appointments. The 

email(s) provided detailed information on how to use the website features and 

encouraged them to contact research staff for further website instruction. During this 

time, participants were also mailed an activity monitor to wear for seven days prior to 

their one-month assessment. At the one-month assessment participants returned the 

activity monitor, completed questionnaires and the Seven Day Physical Activity Recall, 
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and had measurements of height and weight taken. All study activities and materials were 

delivered in Spanish by a bilingual/bicultural research staff member.  

The current study received approval from the University of Alabama at 

Birmingham Institutional Review Board for Human Use (IRB). Recruitment began in 

October 2013 and continued until all participants were enrolled in December 2013. 

Participants were eligible to receive a total of $105 for participation in the study; they 

received a $35 visa debit card upon completion of each post-orientation visit. 

 

Outcome Measures 

 All measures were assessed in the Spanish language and have been previously 

used with Latino populations. The following measures were used to assess study 

outcomes. 

 

Physical Activity 

Physical activity was assessed using the Seven Day Physical Activity Recall 

(Sallis et al., 1985). The Seven Day Physical Activity Recall is a semi-structured 

interview that assesses the frequency, duration, and intensity of physical activity. It 

provides an estimate of minutes per week of physical activity performed in continuous 

bouts of ten minutes or greater. Previous studies have used a Spanish language version of 

this measure with Latino populations (Albright et al., 2005; Castaneda et al., 2002; 

Collins et al., 2004; Keller & Cantue, 2008; Pekmezi et al., 2012; Pekmezi et al., 2009; 

Poston et al., 2001). The Physical Activity Recall has shown acceptable inter-rater 

reliability (r = .78) with assessments performed on the same subject by different 
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interviewers (Sallis, Patterson, Buono, & Nader, 1988) and has been validated against 

doubly labeled water (Washburn, Jacobsen, Sonko, Hill, & Donnelly, 2003) and physical 

activity logs (Dishman & Steinhardt, 1988).  

To corroborate self-reported physical activity findings, participants were 

instructed to wear an ActiGraph accelerometer, or activity monitor, (GT3X and GT3X+ 

models) for seven days prior to their baseline and one-month assessments. 

Accelerometers are small, lightweight devices that measure total frequency, intensity and 

duration of physical activity (Plasqui & Westerterp, 2007). The ActiGraph device has 

been validated against doubly labeled water to provide an accurate estimate of physical 

activity (Plasqui & Westerterp, 2007). 

Physical activity data collected via accelerometers were prepared for analysis 

according to the protocol outlined by Troiano et al. (2008). In order to be considered a 

valid assessment, participants had to wear the accelerometer for at least 10 hours a day, 

for 4 or more days during the 7 days coinciding with the Seven Day Physical Activity 

Recall. The minimal activity count threshold for moderate-to-vigorous physical activity 

was set at 2020 counts per minute. Data were analyzed and are presented in two ways: a) 

minutes of moderate-to-vigorous physical activity performed in bouts of ten minutes or 

greater, and b) total minutes of moderate-to-vigorous physical activity according to the 

2020 count per minute threshold. Using ten-minute bouts of moderate-to-vigorous 

physical activity allows for direct comparison with the Seven Day Physical Activity 

Recall. The total minutes of moderate-to-vigorous physical activity data are presented for 

reference only to provide an estimate of overall time spent in moderate-to-vigorous 

physical activity.   
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The Seven Day Physical Activity Recall was selected as the primary measure of 

physical activity in the current study, as opposed to a more objective measure such as an 

activity monitor, to prevent incomplete or loss of data. For example, in order to obtain a 

valid estimate of physical activity, participants must wear the accelerometer for a 

specified amount of time (e.g., five out of the 7 days for 8 hours per day). If they fail to 

meet the minimum established wearing time, or wear the device incorrectly, then physical 

activity data may not be available. The Seven Day Physical Activity Recall also provides 

valuable information on the type of activity performed (e.g., dancing, housecleaning, 

walking to work), which can help to inform future intervention efforts.   

 

Social Support  

Social support for physical activity was assessed using the Social Support for 

Exercise Scale (Sallis et al., 1987). The Social Support for Exercise is a 10-item scale that 

measures social support from friends and from family, as two separate outcomes, using a 

five-point Likert-type scale. A sample item on the questionnaire states “during the past 

three months, [family/friends] offered to exercise with me.” Participants answer each 

item twice- once as it corresponds to family and once as it corresponds to friends, using a 

1-5 scale to indicate level of support. The Social Support for Exercise has shown 

acceptable test-retest reliability (.79 and .77 for the family and friends scales respectively, 

p < .0001) and internal consistency (Cronbach alpha coefficients = .84 and .91 for friends 

and family scales, respectively) (Sallis et al., 1987). 
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Acculturation  

The Short Acculturation Scale for Hispanics (Marín et al., 1987) was used to 

measure acculturation at baseline. The Short Acculturation Scale for Hispanics is a 12-

item scale that was developed to measure acculturation among Hispanic individuals; it is 

available both in English and Spanish. The 12 items on the scale assess different 

dimensions of acculturation (such as language, media use, and social networks). Sample 

questions include “What language(s) do you usually speak at home” and “In what 

language(s) are the T.V. programs you usually watch?” with five-point Likert-type scales 

to indicate a range from “only English” to “only Spanish.” The Short Acculturation Scale 

for Hispanics indicates good internal consistency (Cronbach alpha = .92) and validity, 

demonstrating a correlation between acculturation score and participants’ generation (r = 

.65) comparable to other measures of acculturation (Marín et al., 1987). 

 

Demographic Information 

Demographic information (age, education, income, children living in home, 

marital status, native country) was collected at baseline. Measurements of height and 

weight were taken at baseline and one-month assessment. 

 

Statistical Analyses 

Statistical analyses are described below for each of the specific aims. Statistical 

significance was set at p < .05. All analyses were conducted using Statistical Packages for 

Social Sciences (SPSS) version 22.  
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Specific Aim 1 

 Aim. Assess self-reported changes in physical activity, as measured by the Seven 

Day Physical Activity Recall (Sallis et al., 1985), from baseline to one-month assessment.  

 

Data Analysis. A paired t-test was used to assess changes in physical activity 

from baseline to one-month follow-up.  Preliminary data analyses indicated that mean 

changes in physical activity did not meet the assumptions of normality; therefore, a 

Wilcoxon signed-rank test was performed. The Wilcoxon signed rank test is the non-

parametric alternative for the paired t-test and is intended for use with repeated measures 

(Pallant, 2007). 

 

Specific Aim 2 

Aim. Assess self-reported changes in social support, as measured by the Social 

Support for Exercise Scale (Sallis, Grossman, Pinski, Patterson, & Nader, 1987), from 

baseline to one-month assessment. 

 

Data Analysis. Similarly to the analysis plan for Research Question 1, a paired t-

test was used to assess changes in social support from baseline to one-month follow-up. 

A Wilcoxon signed rank test was performed, as changes in social support data did not 

meet assumptions of normality. 
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Specific Aim 3 

Aim. Evaluate whether changes in social support from baseline to one-month 

assessment were associated with changes in physical activity. 

 

 Data Analysis. Bivariate regression analysis was used to assess whether changes 

in social support from baseline to one-month follow-up was associated with changes in 

physical activity. The predictor variable was social support and the dependent variable 

was self-reported physical activity. Bivariate regression analyses were selected due to the 

small sample size in the proposed study; thus limiting the ability to include multiple 

independent variables into regression models due to power concerns. 

 

Specific Aim 4 

Aim. Examine if baseline levels of acculturation, as measured by the Short 

Acculturation Scale for Hispanics (Marín, Sabogal, VanOss Marin, Otero-Sabogal, & 

Perez-Stable, 1987), were associated with changes in physical activity from baseline to 

one-month assessment. 

 

Analysis plan. Bivariate regression analysis was used to assess whether baseline 

levels of acculturation were associated with changes in physical activity from baseline to 

the one-month follow-up. The predictor variable was acculturation and the dependent 

variable was change in self-reported physical activity from baseline to the one-month 

follow-up.  
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Missing Data 

Data was analyzed by intention-to-treat. Missing data at the one-month follow-up 

assessment was accounted for using the intent-to-treat analysis. In the case of missing 

data points at follow-up (i.e., due to participant attrition), baseline data was carried 

forward for missing values at one-month. This was a conservative approach to handling 

missing data as it assumes that there was no change between baseline and one-month 

assessment periods. In the current study three participants had missing data at one-month. 

Data analyses were conducted both for study completers and for participants with 

baseline data carried forward to the one-month assessment.   

 

Summary 

A primary data analysis of a one-month, single group pre- post-test design study 

was performed. The sample consisted of 24 Latina adults between the ages of 21-61 

years. Paired t-tests and bivariate regression models were used to evaluate the 

intervention’s impact on physical activity and social support, and the relationship 

between acculturation and changes in physical activity. 
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CHAPTER 4 

RESULTS 

Introduction 

 The purpose of the study was to evaluate the physical activity, acculturation and 

social support outcomes of a one-month, theory-driven (Social Cognitive Theory and 

Transtheoretical Model) culturally and linguistically adapted Internet-based physical 

activity intervention for Latinas. The results of the study are presented in this chapter.  

 

Participants 

 

Sample Characteristics 

Forty six-participants were screened for the study. Thirty-three were eligible to 

participate. Among the thirteen participants who were ineligible to participate, reasons 

for ineligibility included: no Internet access, already physically active (currently 

engaging in over 60 minutes of moderate intensity physical activity per week), and lack 

of interest in the study. Enrollment in the study was defined as signing informed consent 

form and attending the baseline visit. Twenty-five participants enrolled in the study; one 

was excluded from all analyses as her BMI exceeded eligibility criteria (BMI >40) when 

weighed at the orientation session. This eligibility criterion was selected for the current 

study as a BMI of 40 or above indicates extreme obesity (Weight Control Information 
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Network, 2013); individuals with extreme obesity may have a greater risk for adverse 

events when performing physical activity and may be better suited for a supervised 

exercise program. Twenty-four participants completed the baseline assessment and 21 

completed the one-month follow-up, indicating a study retention rate of 87.5 percent. 

Figure 1 illustrates the participant recruitment and retention flow diagram. 

Participants were Latina females between the ages of 21-61 years (M=35.17, 

SD=11.22). Most of the women (83.3%) were born outside of the continental United 

States. The majority of participants reported being Mexican or Mexican-American (n= 

15, 62.5%) and having less than a high school education (n=10, 41.7%). Three 

participants reported graduating from high school (12.5%), four reported attending 

technical school (n=4, 16.7%) or some college (n=2, 8.3%), and five (20.9%) had 

completed a college degree or higher. Most of the women were either married (n=10, 

41.7%) or living with a partner (n=6, 25.0%), and approximately half (n= 12, 48%) were 

employed. Table 3 illustrates complete demographic characteristics of participants.  

 

 

 

 

 

 

 

 

 



 
!

49 

Figure 1. Participant recruitment and retention flow diagram. 
 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Screened 
n= 46 

Eligible 
n= 33 

Enrolled 
n= 25 

Completed Baseline  
Assessment 

n= 24 

Completed One-Month 
Assessment 

n= 21 

Ineligible 
 

No Internet:  n= 5 
Not sedentary:  n= 7 
Not interested: n= 1 

 
!

Loss to contact: n= 5 
No longer interested in 

participating:  n= 3 
!

Exclude from study sample 
BMI > 40 at Orientation: n= 1 

!

Medical issues: n= 1 
Lack of time: n= 1 

Loss of contact: n= 1 
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Table 3. Demographic characteristics of participants at baseline (N=24). 
 
    Mean SD 

Age     35.17  11.22 
 
 
 N Percentage 

Characteristic    

   Latino/Hispanic, female 24 100 

   Foreign born   

        Yes 20 83.3 

        No          3 12.5 

        No Answer 1 4.2 

Educational level   

    Less than 12 years 10 41.7 

    High school graduate 3 12.5 

    Technical school 4 16.7 

    Some college 2 8.3 

    College graduate  4 16.7 

    Post-graduate 1 4.2 

Employment   

    Unemployed     12 50.0 
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 N Percentage 

    Part-time (less than    

         35 hours weekly)  4 16.7 

    Full-time (35 hours or   

          more weekly)  8 33.3 

 Yearly household income    

    <$10,000 4 16.7 

    ≥$10,000 but <$20,000 5 20.8 

    ≥$20,000 but <$30,000 3 12.5 

    ≥$30,000 but <$40,000 5 20.8 

    ≥$40,000 but <$50,000 2 8.3 

    >$50,000 2 8.3 

Marital status   

    Never married nor 2 8.3 

       living with partner   

    Living with partner  6 25.0 

    Married 10 41.7 
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 N Percentage 

    Divorced    4 16.7 

    Separated 1 4.2 

    Widowed 1 4.2 

Children aged 6-18 years 

living with you 

  

    Yes 13 54.2 

    No 11 45.8 

Children ages ≤ 5 living with 

you 

  

    Yes 12 50 

    No 12 50 

 

Completers versus Non-Completers  

 Study completers were defined as participants who completed the baseline and 

one-month assessments. Results for all research questions are provided for study 

completers and using intent-to-treat analysis for participants with missing data at one-

month. Twenty-one participants completed all study assessments and three missed the 

one-month assessment. 
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Corroboration of Seven Day Physical Activity Recall Data with Accelerometer 

Measured Physical Activity 

Correlation analyses between the Seven Day Physical Activity Recall data and 

physical activity assessed by accelerometers are presented in Table 4. At baseline, 18 

participants provided valid accelerometer data (wore accelerometer at least 10 hours a 

day for 4 or more days during assessment period) but there were no significant 

correlations between the Seven Day Physical Activity Recall and both accelerometer 

measured physical activity outcomes (rho = -.386, p=.114 for moderate-to-vigorous 

physical activity performed in bouts of ten minutes or greater; rho = -.015, p=.953 for 

total minutes of moderate-to-vigorous physical activity).  

At the one follow-up assessment, 11 participants provided valid accelerometer 

data. Once again, correlations between self-reported physical activity and accelerometer 

measured physical activity were not significant (rho = .347, p=.224 for moderate-to-

vigorous physical activity performed in bouts of ten minutes or greater; rho = .289, 

p=.316 for total minutes of moderate-to-vigorous physical activity). 
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Table 4. Correlations between self-reported and accelerometer measured physical 
activity. 
 

Baseline (N=18)    

 1 2 3 

1. Seven Day Physical Activity 
Recall 

1.00 -.386 -.015 

2. Accelerometer 10 minute 
Activity Bouts 

- 1.00 .399 

3. Accelerometer Total Minutes of 
Activity 

- - 1.00 

One Month  (N=14)    

 1 2 3 

1. Seven Day Physical Activity 
Recall 

1.00 .347 .289 

2. Accelerometer 10 minute 
Activity Bouts 

- 1.00 .520 

3. Accelerometer Total Minutes of 
Activity 

- - 1.00 

Notes: Correlations are Spearman’s rho. No correlations were significant at the p<.05 
level.  
 

Reliability Estimates of Acculturation and Social Support Scales 

 Inter-item reliability estimates for the Short Acculturation Scale for Hispanics at 

baseline and the Social Support for Exercise Scale at baseline and one-month follow-up 

are presented in table 5. Both scales showed good reliability estimates.   
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Table 5. Inter-item reliability estimates for acculturation and social support scales for all 
assessment periods. 
 
Variable Range Number of 

Items 

Baseline α One-Month α 

Acculturation 1-5 11a .89  

Social Support 

from Family 

1-5 10 .80 .82 

Social Support 

from Friends 

1-5 10 .91 .92 

Note: Alpha’s presented are Cronbach’s alpha coefficients. 
aShort Acculturation Scale for Hispanics has 12 items. Cronbach’s alpha is reported on 
11 items as one item had zero variance and was removed. 
 

Specific Aim 1 

Aim 1. Assess self-reported changes in physical activity, as measured by the Seven Day 

Physical Activity Recall (Sallis et al., 1985), from baseline to one-month assessment.  

 

 Preliminary Analyses  

            Preliminary analyses indicated non-normality of data. To assess changes in 

physical activity from baseline to one-month follow-up the Wilcoxon signed rank test 

was used as the non-parametric alternative to paired t-test analysis. Results are reported 

below using both t-tests and Wilcoxon signed rank test.  
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 Paired T-test Analyses 

            A paired t-test was conducted to assess changes in physical activity as measured 

by the Seven Day Physical Activity Recall from baseline to the one-month follow-up. 

Study completers (n=21) showed a statistically significant increase in physical activity 

from baseline (M= 29.05, SD= 34.01) to one-month follow-up (M= 125.48, SD= 148.22), 

t= 3.32, p= .003. The mean increase in physical activity was 96.43 minutes per week. 

            Baseline observations were carried forward for participants with missing data at 

the one-month follow-up. Intent-to-treat analysis showed a mean increase in physical 

activity of 84.38 minutes per week (n=24, t= 3.22, p= .004) from baseline to one-month. 

Table 6 shows mean physical activity levels at baseline and one-month assessments for 

study completers and intent-to-treat. 

 

Table 6.  Mean self-reported physical activity levels at baseline and one-month.  
 

 Baseline 
 

One- Month Mean 
Difference  

t p-value 

 Mean 
(SD) 

Mean 
(SD) 

   

Completers 

(N=21) 

29.05 

(34.01) 

125.48 

(148.22) 

96.43 3.32 .003 

Intent-to-

treat (N=24) 

28.54 

(33.38) 

112.92 

(142.7) 

84.38 3.22 .004 

 
 

 Wilcoxon Signed Rank Test 

           Complete case analysis indicated a statistically significant increase in physical 

activity from baseline to the one-month assessment (z= -3.36, p= .001). Between the 
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baseline and one-month assessments, median physical activity increased from 12.5 

minutes per week to 75 minutes per week.  

 Intent-to-treat analysis also showed a statistically significant increase in physical 

activity from baseline to the one-month assessment (z= -3.36, p= .001). Between the 

baseline and one-month assessments, median physical activity increased from 12.5 

minutes per week to 67.5 minutes per week. Table 7 shows median changes in physical 

activity. 

 

Table 7. Median changes in self-reported physical activity.  
 

 Median (range)  Median Change 

    
 Baseline to   

One- Month   
 Baseline One-Month   z p*    

Intent-to-treat 

(N=24) 

12.5 

(0 -120.0) 

67.5  

(0 – 510.0)  

 

-3.36 .001    

Completers 

(N=21) 

12.5 

(0 – 120.0) 

75.0  

(0 – 510.0)  

 

-3.36 .001    

Note: *P-values based on Wilcoxon signed rank tests. 
 
 

Accelerometer Measured Physical Activity Outcomes 

 Data were analyzed and are presented in two ways: a) minutes of moderate-to-

vigorous physical activity performed in bouts of ten minutes or greater and b) total 

minutes of moderate-to-vigorous physical activity. Total minutes of moderate-to-

vigorous physical activity are provided solely for reference, as this outcome does not 

coincide with the physical activity outcomes assessed by the Seven Day Physical Activity 
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Recall (i.e., The Seven Day Physical Activity Recall only assesses physical activity 

performed in bouts of 10 minutes or greater). 

Among the 18 participants that provided valid accelerometer data at baseline, only 

two participants engaged in bouts of physical activity for a duration of 10 minutes or 

greater. The total minutes per week of moderate-to-vigorous physical activity for each of 

these participants was 23 and 26 minutes, respectively. Data for the remaining 16 

participants showed no engagement in moderate-to-vigorous physical activity performed 

in a bout of ten minutes or greater.  

 At the one-month follow-up assessment, 14 participants provided valid 

accelerometer data. Analyses revealed that only four participants engaged in at least one 

ten-minute bout of physical activity. The median minutes per week of physical activity 

for these four participants was 24.5 (SD=14.5, Range 12.5 to 45).  The remaining 10 

participants did not engage in a bout of ten minutes or greater of at least moderate 

intensity physical activity.  

 A Wilcoxon signed rank test was used to evaluate pre-post intervention changes 

in moderate-to-vigorous physical activity (MVPA). Results showed null physical activity 

outcomes among participants (N=11) with valid accelerometer data at both the baseline 

and one-month follow-up (Wilcoxon z=-.365, p=.715 for changes in physical activity 

according to 10 minutes bouts; Wilcoxon z=-.089, p=.929 for change in total moderate-

to-vigorous physical activity). Outcomes for accelerometer measured physical activity are 

presented in Table 8.  
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Table 8. Accelerometer measured physical activity outcomes (N=11). 
 

 
              Median (Range)  Baseline to One-Month 

Change 
 Baseline One-Month  z p  

MVPA performed in 
10 minutes bouts 
(minutes)a 

0 
(0 – 26.0) 

0 
(0 – 45.0) 

 

-.365 .715  
       
Total MVPA  
(minutes) 

0 
(25.0 – 186.0) 

0 
(13.0 – 207.5) 

 -.089 .929 
 

Note: a Medians and range values for MVPA performed in 10 minute bouts are based on 
data from 2 participants at baseline and 4 participants at one-month.   

 

Specific Aim 2 

Specific Aim 2 

Aim. Assess self-reported changes in social support, as measured by the Social Support 

for Exercise Scale (Sallis et al., 1987), from baseline to one-month assessment. 

 

Preliminary Analyses 

Similarly to Aim 1, t-tests were used to evaluate changes in social support from 

baseline to the one-month follow-up using the Social Support for Exercise Scale, which 

measures the two separate outcomes of social support from family and social support 

from friends. The Wilcoxon signed rank test was used as the non-parametric alternative 

to paired t-test analysis, as social support data did not meet assumptions of normality in 

preliminary data analyses. Results are reported below using both t-tests and Wilcoxon 

signed rank test.  
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Paired T-test Analyses: Social Support from Family  

  Study completers (n=21) demonstrated an increasing trend (mean increase= .22, 

SD= .79) in social support from family from baseline to the one-month assessment; 

however, no statistically significant change was found in family social support from 

baseline to one-month (t= 1.30, p= .21). For participants missing data at the one-month 

follow-up, intent-to-treat analysis indicated that participants (n= 24) reported a mean 

increase in social support of .20 (SD= .74). No statistically significant changes in social 

support from family were found (t= 1.30, p= .21). 

 

Paired T-test Analyses: Social Support from Friends 

 One participant was missing baseline and one-month data for social support from 

friends and was excluded from this analysis. Study completers (n=21) reported a mean 

increase of .18 (SD= .92) in social support from friends from baseline to the one-month 

assessment; however, this increase was not statistically significant (t= .91, p= .38). Using 

intent-to-treat analysis, participants (n= 23) reported a mean increase in social support 

from friends of .17 (SD= .88). No statistically significant changes in social support from 

friends were found (t= .91, p= .38). Table 9 illustrates mean social support from family 

and social support from friends at baseline and one-month assessment. 
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Table 9. Mean social support from family and social support from friends at baseline 
and one-month. 
 

 Baseline 
 

One-
Month 

Mean 
Differenc

e (SD) 

t p-value 

 Mean 
(SD) 

(Mean 
SD) 

   

Social Support from 

Family 

     

      Completers 

(N=21) 

1.60 (.59) 1.82 (.66) .22 (.79) 1.30 .21 

      Intent-to-treat 

(N=24) 

1.62 (.56) 1.82 (.62) .20 (.74) 1.30 .21  

Social Support from 

Friends 

     

Completers 

(N=21) 

1.45 (.61) 1.63 (.78) .18 (.92) .91 .38 

Intent-to-treat   

(N=23) 

1.46 (.60) 1.62 (.77) .17 (.88) .91 .38 

Note: One participant was excluded from analysis on social support from friends due 
to incomplete baseline and one-month data on this item. 
 

Wilcoxon Signed Rank Test: Social Support from Family 

           No statistically significant changes in social support from family were found (z= -

1.71, p= .087) among study completers (n=21) between baseline and the one-month 

assessment. Intent-to-treat analysis revealed similar non-significant findings, see table 10 

for findings. 
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Wilcoxon Signed Rank Test: Social Support from Friends 

 One participant was missing baseline and one-month data for social support from 

friends and was excluded from this analysis. No statistically significant change in social 

support from friends among study completers (n=21) from baseline to one-month was 

found (z= -1.22, p= .221) using the Wilcoxon signed rank test. Intent-to-treat analysis 

revealed similar non-significant findings participants missing one-month data. Table 10 

illustrates median social support from family and social from friends at baseline and one-

month assessment.  

 
Table 10. Median social support from friends and family at baseline and one-month.  
 
                   Median    

 Baseline One-month z p* 

Social Support from Family     

Intent-to-treat (N=24) 1.50 

(1-2.8) 

1.65 

(1– 3.1) 

-1.71 .087 

       Completers (N=21) 1.50 

(1– 2.8) 

1.60 

(1– 3.1) 

-1.71 .087 

Social Support from Friends     

       Intent-to-treat (N=23) 1.20 

(1-3.5) 

1.50 

(1-3.8) 

-1.22 .221 

       Completers (N=21) 1.20 

(1-3.5) 

1.50 

(1-3.8) 

-1.22 .221 

Note: *P-values based on Wilcoxon signed rank tests. 
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Specific Aim 3 

Aim 3. Evaluate whether changes in social support from baseline to one-month 

assessment were associated with changes in physical activity. 

 

Bivariate regression analysis was used to assess whether changes in social support 

from baseline to the one-month follow-up were associated with changes in physical 

activity. Social support for exercise was examined as two separate outcomes 1) social 

support from family and 2) social support from friends. 

 

Social Support from Family 

Regression analysis for study completers (n=21) showed that there was no 

significant association between changes in social support from family and changes in 

physical activity among study completers (β= .14, R2= .02, p= .55). Intention-to-treat 

analysis also showed that there was not a significant association between baseline to one-

month changes in self-reported physical activity and changes in social support from 

family (β= .16, R2= .03, p= .46). 

 

Social Support from Friends 

Regression analysis for study completers (n=21) also showed that there was not a 

significant association between changes in social support from friends and changes in 

physical activity among study completers (β= .38, R2= .14, p= .10). One participant was 

missing data for social support from friends at baseline and one-month follow-up and was 

excluded from this regression analysis. Bivariate regression outcomes of changes in 
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social support and changes in physical activity from baseline to one-month for study 

completers are reported table 11.  

Intention to treat analysis also showed that there was not a significant association 

between baseline to one-month changes in self-reported physical activity and changes in 

social support from family (β=. 35, R2= .12, p= .10). Bivariate regression outcomes are 

reported in table 12 for changes in social support and changes in physical activity from 

baseline to one-month using intent-to-treat analysis for participants with missing 

observations at one-month. 

 

Specific Aim 4 

Aim 4. Examine if baseline levels of acculturation, as measured by the Short 

Acculturation Scale for Hispanics (Marín, Sabogal, VanOss Marin, Otero-Sabogal, & 

Perez-Stable, 1987), were associated with changes in physical activity from baseline to 

one-month assessment. 

 

Bivariate Regression Analyses 

 Bivariate regression analysis showed that there was no significant relationship 

between baseline level of acculturation and changes in self-reported physical activity 

from baseline to the one-month follow-up (β= -.29, R2= .08, p= .20).  

 Baseline physical activity data was carried forward from baseline to one-month 

for participants missing data at the one-month assessment. Intent-to-treat analysis 

indicated that there was no significant relationship between acculturation measured at 

baseline and changes in physical activity between baseline and the one-month follow-up 
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(β= -.23, R2= .05, p= .29). Bivariate regression outcomes for acculturation and pre-post 

changes in physical activity are reported in table 11. 

 

Table 11. Bivariate regression outcomes between study variables and pre-post 
intervention changes in physical activity. 
 
Variable df F Beta R2 p-value 

Acculturation 20 1.73 -.29 .08 .20 

Pre-Post Changes in Social 

Support for Exercise 

     

       Family 20 .37 .14 .02 .55 

       Friends 19 3.00 .38 .14 .10 

 

Table 12. Bivariate regression outcomes between study variables and pre-post changes in 
physical activity using intent-to-treat values. 
 

Variable df F Beta R2 p-value 

Acculturation 23 1.20 -.23 .05 .29 

Pre-Post Changes in Social 

Support for Exercise 

     

       Family 23 .57 .16 .03 .46 

       Friends 22 2.95 .35 .12 .10 

Note: Pre-post intervention changes in social support and physical activity carried 
baseline data for participants with missing observations at one-month. 
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Summary 

The purpose of the study was to evaluate physical activity and social support 

outcomes of a one-month, theory-driven, culturally and linguistically adapted Internet-

based physical activity intervention for Latinas and to examine the association between 

acculturation and physical activity changes among study participants. At baseline, 

participants were self-reported Latinas between the ages of 21-61 years (M=35.17, 

SD=11.22). Study completers reported significant increases in moderate-to-vigorous 

physical activity from an average of 29.05 (SD= 34.01) minutes per week at baseline to 

125.48 (SD= 148.22) minutes per week at one month (p= .003). Non-parametric tests and 

intent-to-treat analyses indicated similar results. There were no significant changes in 

social support from baseline to one-month and no significant association between pre-

post changes in social support and pre-post changes in physical activity. Baseline level of 

acculturation was not significantly associated with pre-post changes in physical activity. 
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CHAPTER 5 

DISCUSSIONS, CONCLUSIONS, AND PUBLIC HEALTH IMPLICATIONS  

Introduction 

 Intervening to promote physical activity and reduce the disproportionate levels of 

related health conditions among Latinas requires the use of innovative approaches that 

can reach large numbers of individuals and can help to overcome many of the common 

barriers of face-to-face physical activity interventions. Latinos are the fastest growing 

minority population in the United States and come from diverse cultural and linguistic 

backgrounds. Interventions to promote physical activity in this population should address 

the unique factors that influence performance in physical activity, such as fear of 

immigration authorities, language barriers, perceptions about physical activity and lack of 

social support. Previous interventions promoting physical activity among Latinas have 

relied on face-to-face interventions or print strategies; however, there is a paucity of 

published literature on Internet-based interventions exclusively targeting Latinas.  

With the rapid growth in Internet access among Latinos in recent years, Internet-

based interventions may be a feasible approach for delivering physical activity promotion 

interventions in this population. Internet-based interventions can help to overcome 

barriers of face-to-face interventions and have the potential to reach a large number of 

individuals at a relatively low cost. The purpose of the current study was to assess 

acculturation, physical activity and social support outcomes following a one-month 
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culturally and linguistically adapted physical activity intervention for underactive 

Spanish-speaking Latina adults ages 19-65. Latina adults were targeted due to the 

disproportionate level of physical activity and physical activity-related health disparities. 

Rapidly increasing Internet access in this population supports the need to learn about the 

use of Internet technologies for promoting physical activity within this population. 

Furthermore, the study website was previously developed through a series of formative 

research to address the unique cultural factors that influence physical activity in this 

group. If Internet-based interventions can successfully promote physical activity with 

Latina adults, the use of web-based technologies could provide an innovative approach 

for reducing physical activity and related health disparities in the Latino community.   

 

Summary of Findings 

 The current study evaluated changes in physical activity and social support from 

baseline to the one month-assessment, and the association of acculturation and changes in 

physical activity in a one-month, single-arm pre-post test design study of a culturally and 

linguistically adapted Internet-based physical activity intervention. The study targeted 

underactive (defined as performing 60 minutes or less moderate-to-vigorous physical 

activity per week) Spanish-speaking Latina adults ages 19-65 in the Birmingham, 

Alabama area. All participants (N=24, 100%) were self-reported Hispanic/Latino 

females. Most of the women were born outside of the United States (83.3%) and had a 

mean age of 35.17 (SD 11.22) years.  

 The first aim of the study was to assess changes in physical activity from baseline 

to one-month follow-up using the self-reported measure of Seven-Day Physical Activity 
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Recall. Participants reported a significant increase in physical activity from 29.05 (SD= 

34.01) minutes per week at baseline to 125.48 (SD= 148.22) minutes per week at baseline 

the one-month. Intent-to-treat analyses and non-parametric tests also indicated a 

significant increase in physical activity. To corroborate self-reported physical activity 

levels, participants wore accelerometers for the same seven-day period assessed by the 

Seven Day Physical Activity recall. Results showed a non-significant correlation (rho = -

.386, p=.114 for moderate-to-vigorous physical activity performed in bouts of ten 

minutes or greater) between self-reported and accelerometer measured physical activity. 

Comparison of physical activity levels between the two measures indicated that 

participants over reported their physical activity levels at both assessment periods on the 

Seven Day Physical Activity Recall assessment. While over-reporting of physical activity 

is commonly reported in the literature, findings from the current study emphasize the 

need to further explore strategies to correct for over self-reporting of physical activity.   

 The second aim of the study was to evaluate changes in social support from 

baseline to the one-month assessment as measured by the Social Support for Exercise 

Scale. The Social Support for Exercise Scale measures social support from family and 

social support from friends as two separate outcomes. No significant changes in social 

support from family or social support from friends were observed from baseline to the 

one-month assessment using t-tests or the Wilcoxon signed rank test. Perhaps the 

intervention strategies used to increase social support (recommendations for selection of 

exercise partner, social support handouts, guest website log on and extra pedometer) in 

the current study were not comprehensive enough to produce a significant increase in 

social support over a short period of time. Future studies should examine whether the use 
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of more intensive strategies, provided over longer term interventions, are more effective 

in increasing social support in Latina adults. 

 The purpose of aim three was to evaluate whether changes in social support from 

baseline to one-month were associated with changes in physical activity. No significant 

associations were found between changes in social support from family or friends and 

self-reported physical activity from baseline to one-month. This finding was not 

surprising given social support did not significantly increase over the duration of the one 

month study.  

  The purpose of aim four was to assess whether baseline level of acculturation was 

associated with changes in physical activity between baseline and one-month. Bivariate 

regression analyses were performed and no significant associations were found for either 

study completers or intent-to-treat analyses. A potential explanation for this finding could 

be due to the homogeneity of acculturation scores in this sample. For example, the 

majority of our participants reported low levels of acculturation (mean= 2.28, SD= .62). 

According the Short Acculturation Scale for Hispanics (Marín et al., 1987), a score of 

2.99 or less indicates a lower level of acculturation, while 3.0 or higher is indicative of 

higher acculturation. In the current study, only two participants met the criteria for higher 

levels of acculturation as defined by Marín et al. (1987) and indicated a relatively small 

range in scores (range= 2.67). To further understand the relationship between 

acculturation and physical activity, future studies should include larger and more diverse 

samples of Latinas in which a greater range of acculturation scores can be found.  
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Discussion and Conclusions 

To the author’s knowledge, this study represents one of the first culturally and 

linguistically adapted Internet-based physical activity promotion interventions to 

exclusively target Latina adults. Findings from this study are important because Latinos 

demonstrate disproportionately high levels of underactive lifestyles and physical activity-

related health conditions compared non-Hispanic Whites. Latinos come from a broad 

range of cultural and ethnic backgrounds and report unique factors that play a role 

influencing performance of physical activity. Thus, there is great need for innovative 

approaches to intervene and reduce these health disparities in the fastest growing 

minority population in the United States. Strategies for reducing physical activity related 

health disparities among Latinas should address the unique cultural and linguistic factors 

influencing behavior in this population. In the current study, recruitment strategies 

involved developing a partnership and collaboration between bilingual research staff and 

leaders/gatekeepers at local Hispanic serving community organizations. The purpose of 

reaching out to community organizations was not only to facilitate recruitment efforts but 

also to promote a sense of trust between the Latino community and research staff 

members. Leaders and gatekeepers of community organizations as well as Latino 

community members embraced the study and expressed overwhelming interest in 

learning ways of becoming more physically active and improving their health and the 

health of their families. In fact, a number of organizations invited research staff to attend 

the organization to speak about the study and to recruit participants. For example, 

directors of the Hispanic Ministry at one church were interested in learning more about 

the study as a means of promoting healthy behavior among their parishioners. They 
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invited a research staff member to make an announcement about the study at the end of a 

Spanish-language church service and to recruit participants following the service. At 

another community organization for Latinos, a program coordinator contacted research 

staff after seeing one of the study flyers to learn more about the study. She then invited 

research staff to attend group meetings for Latina adults to provide further information 

about the study and recruit participants on numerous different occasions. Participants and 

agency staff at this location were receptive to the study and openly welcomed research 

staff into the organization to promote the study. Moreover, the program coordinator and 

several other participants expressed a keen interest in learning ways to continue 

improving their health and becoming more physically active upon completion of the 

study. 

 The establishment of a sense of trust and development of a partnership with 

Hispanic-serving community organizations, as demonstrated by successful participant 

recruitment and enrollment in the current study, and high participant retention rate 

(87.5%), provide support for the feasibility of Internet-based approaches for promoting 

physical activity Latinas. Findings from this study can contribute to the development of 

future web-based interventions in this population. Since no Internet-based physical 

activity interventions targeting exclusively Latina adults were identified in a literature 

search for the current study, it is not possible to compare findings with other culturally 

and linguistically adapted Internet-based interventions for promoting physical activity in 

Latina adults. Results of the current study will be discussed in the context of other web-

based studies that included Latinos in their samples (but did not target Latino 
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populations), and in-person, phone-based or print physical activity promotion 

interventions with Latina adults. 

 

Comparison of Previous Physical Activity Interventions with Latinas 

Although no published studies were found that reported physical activity 

outcomes of Internet-based interventions for Latinas, a few previous Internet-based 

physical activity interventions have included notable samples of Latinos adults in their 

study (Lachausse, 2012; Magoc et al., 2011). Results from the current study are similar to 

Magoc and colleagues findings of significant increases in self-reported physical activity 

following the intervention. Magoc et al.’s study does, however, differ form our study in 

that it targeted a population of college students, did not report using a culturally and 

linguistically adapted intervention, or use of an objective measure of physical activity. 

The Internet-based intervention used in our study was culturally and linguistically 

adapted specifically for Latinas through a series of formative research, thus making it 

potentially more relevant to Latinas than an intervention used with college students.  

The increases in self-reported physical activity found in the current study are 

consistent with findings from previous physical activity interventions with Latinas that 

have relied on the use of self-reported measurement of physical activity (Albright et al., 

2005;  Leeman-Castillo et al., 2010; Lorig et al., 2005; Staten et al., 2005; Pekmezi et al., 

2009; Toobert et al., 2011). Although increase in self-reported physical activity in our 

study did not correlate with accelerometer measured physical activity, the use of both 

objective and subjective measures contributes to limited literature on objective measures 



 
!

74 

of physical activity with Latinas and suggests that further investigation is necessary to 

understand these differences across measures of physical activity.  

The lack of correlation between self-reported physical activity and accelerometer-

measured physical activity in the current study may be explained by potential interviewer 

bias; that participants were not accurate reporters of moderate intensity physical activity; 

or that they did not adhere to the recommended wear time (i.e., minimum of 10 hours a 

day for at least 4 days during the week). If participants do not understand what moderate 

intensity physical activity is, even if they are making an effort to increase their activity, 

they may not achieve the health benefits associated with moderate intensity physical 

activity. Inaccurate reporting of physical activity suggests the need to provide more 

education about different intensities of physical activity. In the current study, physical 

activity intensities were verbally explained (e.g., moderate intensity physical activity 

accelerates heart rate and feels like you are walking fast to get out of the rain; walking at 

a pace of 3-4 miles per hour) but no demonstration was provided. Future studies should 

incorporate the use treadmills or hall way walks to demonstrate intensities of physical 

activity and should involve more frequent reminders to adhere to accelerometer wear 

protocol.  

No changes in social support from family or friends were found in the current 

study from baseline to one-month. Given that there was not a significant change in pre-

post intervention social support, it is not surprising that there was not a significant 

relationship between baseline to one-month changes in social support and changes in self-

reported physical activity. A potential explanation for the lack of change in social support 

in the current study may be due to participants having to select their own social support 
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partner to share the website with and give a pedometer to, as opposed to being assigned 

an exercise partner as part of the study. A research staff member gave participants print 

and verbal information on social support for exercise, and encouragement to find an 

exercise partner. A potential limitation of this approach relied on the use of existing 

social support networks, making it challenging for participants without social networks to 

select an exercise partner. However, the majority of participants (n=18, 85.7% of study 

completers) in the current study reported giving the pedometer and/or the website log on 

to a person within their social network. Among study completers, most of the participants 

gave both the pedometer and website log on to the same person (n=16, 88.9%). Only two 

participants did not give the pedometer and website log on to anyone, and two others 

reported giving either the pedometer or the website log on (but not both) to a friend or 

family member. Participants most frequently selected their child to receive the pedometer 

(n=7, 33.3%) and website log on (n=6, 28.6%); five participants (23.8%) gave the 

pedometer and website log on to a friend, and three (14.3%) to a partner or spouse. In 

fact, among participants who gave the pedometer to a friend or family member, forty four 

percent (n=8) reported going for a walk with this person once a week or more, and 72% 

(n=13) agreed with the statements that giving the pedometer to a friend or family member 

motivated them to walk with that person and that it encouraged the participant to become 

more physically active. Similarly, fourteen (77.8%) participants who reported sharing the 

website log on with a friend or family member reported talking about the website with 

this person sometimes or often; and the majority (66.7%) agreed with the statement that 

sharing access to the website with a friend or family member motivated them to access 

the website more often. 
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Incorporating strategies for establishing social networks may be beneficial for 

increasing social support in future physical activity promotion studies with Latinas and 

should provide the option for participants to either select a social support partner from 

their existing network or be assigned one by research staff. Further, social support 

handouts and discussion occurred once during the current study; future interventions 

could provide more frequent social support promotion, such as weekly provision of social 

support information and discussions.   

Similarly to social support, no relationship was found between baseline level of 

acculturation and changes in physical activity from baseline to one-month. Several 

previous studies examining the association of acculturation and physical activity have 

also shown the lack of a significant relationship between the two variables (Banna et al., 

2012; Cantero et al., 1999; Keller & Cantue, 2008; Wilbur et al., 2003). In the current 

study the lack of association could be due the small sample size and generally low 

acculturation levels of participants. Studies with larger samples with a broader range of 

acculturation scores may help to further understand the association between acculturation 

and physical activity. 

 
 

Strengths, Limitations, and Public Health Implications 

Study Strengths 

To our knowledge, this study represented one of the first physical activity 

interventions exclusively targeting Latina adult populations. The use of a web-based 

intervention provides an innovative approach to reach this at-risk population and address 

existing physical activity-related health disparities; especially since recent data indicate 
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Latinas have Internet access similar to Whites. Moreover, recent data suggests that 

Latinos were more likely than non-Hispanic Whites to have accessed physical activity, 

diet and nutrition information online (McCully et al., 2013). The web-based intervention 

used in this study provided health information that was culturally and linguistically 

adapted to meet the needs of Latinas, and can help to overcome barriers common to in-

person interventions such as lack of transportation, childcare and family responsibilities, 

and fear of immigration authorities (D'Alonzo, 2012; Martinez et al., 2009). 

A second strength of the current study was that it was grounded in the tenets of 

the Social Cognitive Theory and Transtheoretical Model, two of the most commonly used 

behavioral theories in physical activity promotion interventions. Behavioral theories are 

useful to inform the development, implementation and evaluation of public health 

programs by providing a framework for studying problem and explaining behavior, 

identifying the most suitable target populations, and the most effective approaches to 

intervene in changing a behavior or addressing a public health problem. (National Cancer 

Institute, 2005).  

A third strength of the study was the high retention rate (87.5% completed all 

assessments). The high level of participant retention may be explained by the use of 

bilingual (Spanish-English)/bicultural research staff. Participants were able to contact 

research staff via email, cellular phone and text messaging, and at an office landline. 

Participants often communicated via text messaging regarding questions on study 

procedures or scheduling/rescheduling study visits. The same research staff member 

performed all of the Seven Day Physical Activity Recall assessments; thus, allowing for 

consistency in the interview process.  



 
!

78 

Another strength of the current study was the use of the ActiGraph activity 

monitor, an objective physical activity measure. The use of an objective measure in 

physical activity can reduce threats such as recall bias or over-reporting of physical 

activity (Sallis & Saelens, 2000), yet few web-based interventions to date have reported 

the use of objective measures of physical activity, such as accelerometry (Bosak et al., 

2010; Dlugonski, Motl, & McAuley, 2011; Mailey et al., 2010; Wanner, Martin-Diener, 

Braun-Fahrländer, Bauer, & Martin, 2009).  

 

Study Limitations 

 The current study also has several limitations. The study used a one group pre-

post test design, leaving it open to threats to internal validity such as history, or 

concurrent events that may be responsible for changes in outcome variables. Another 

limitation is the small sample size, which can limit statistical power to find significant 

outcomes. The target population included self-identified Latina women (N=24) recruited 

in the Birmingham, Alabama region. Furthermore, Latinas can come from many 

countries and have different cultural backgrounds; thus, findings from this study may not 

be representative of Latina women in the United States or generalizable to a broader 

Latina population.  

 The current Internet-based intervention was also was delivered only in Spanish; 

however given the broad range of cultural and linguistic backgrounds among Latinos in 

the United States, future interventions should be offered both in English and in Spanish. 

Furthermore, studies that use written information and assessment in their interventions 
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should also incorporate the use of a literacy and reading comprehension screening tools 

such as the Short Test of Functional Literacy in Adults. 

Lastly, although the intervention used in the current study had a one month 

duration, which was comparable to other physical activity interventions with Latinos 

(Albright et al., 2005; Avila & Hovell, 1994; Bopp et al., 2011; Hayashi et al., 2010; 

Leeman-Castillo et al., 2010), the short duration of the Internet-based intervention did not 

allow for assessment of longer-term sustainability of behavioral changes. A further issue 

relating to the short duration of the study it that it did not allow to assess seasonal 

variations in participants’ physical activity levels. Most study activity took place during 

the late fall months. Previous studies have suggested that physical activity levels can vary 

with season differences (Lloyd & Miller, 2013; Ma et al., 2006). In one study on seasonal 

variation of physical activity among Mexican-American women, participants reported the 

greatest decrease in moderate-to-vigorous physical activity (-30.11 minutes per week) 

occurred in the in the fall season, while the greatest increase in physical activity (51.99 

minutes per week) occurred during the spring (Lloyd & Miller, 2013).  

   

Public Health Implications 

The current study, Muévete Alabama, had a number of public health implications. 

Successful participant recruitment strategies, low attrition and improvement in self-

reported physical activity provide support for using the Internet for intervening to 

promote physical activity in Latinas. Although social support and acculturation outcomes 

were not significant, further studies can help to gain more insight into the role that these 

variables play in the performance of physical activity. Furthermore, future studies should 
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also incorporate strategies to help Latina participant become better reporters of physical 

activity, such as providing treadmill demonstrations to teach what moderate intensity 

physical activity is. To promote adherence to accelerometer protocol, studies should also 

include more frequent reminders to wear accelerometer exactly as instructed during the 

accelerometer wear period. 

The short duration of the study limits the ability to learn about sustainability of 

physical activity changes over a longer period of time. Longer-term studies and 

randomized trials designs are necessary to gain further understanding of the impact of 

such theory-based, culturally and linguistically adapted Internet-based interventions for 

Latinas. Internet based studies, such as Muévete Alabama, have the potential to reach a 

great number of individuals in efforts to promote physical activity and reduce related 

health disparities. Further, web-based interventions can be sustained with limited support 

from research staff, whereas in-person interventions are labor intensive and require 

greater personnel demand. During the current study, participants received a reminder 

from study staff to access the website; however, a physical activity website could be 

sustained to promote physical activity over longer periods of time with little, if any, 

contact with research staff. In fact, during the course of the study, a number of 

participants expressed interest in continuing to use the website beyond completion of the 

study.  

Given the unique factors that influence physical activity in Latinas and the paucity 

of literature on Internet-based interventions in this population, further research is 

necessary to gain insight into the feasibility of this approach for promoting physical 

activity with Latinas. Latinos are the fastest growing ethnic minority in the United States 
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(Humes et al., 2011; WomensHealth.gov, 2012) with marked disparities in physical 

inactivity and health-related medical conditions (National Center for Health Statistics, 

2011; Schiller et al., 2012), yet culturally appropriate physical activity interventions that 

specifically target this population remain scarce. Muévete Alabama represents one of the 

first culturally and linguistically adapted Internet-based physical activity interventions for 

Latina females and will contribute to the current gap in literature on innovative ways to 

reach this population and reduce physical activity-related health disparities. 
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!
!

Social Support and Exercise Survey 
 

Below is a list of things people might do or say to someone who is trying to Exercise regularly. If you are 
not trying to exercise, then some of the questions may not apply to you, but please read and give an answer 
to every question. Please rate each question twice. Under “Family,” rate how often anyone living in your 
household has said or done what is described during the last three months. Under “Friends”, rate how often 
your friends, acquaintances, or coworkers have said or done what is described during the last three months. 
Please write one number from the following scale in each space: 

None Rarely A few times Often Very often Does not apply 

1 2 3 4 5 6 

 
During the past three months my family (or members of my household) or friends:   

                  
Family     Friends 

1. Exercise!with!me.!   
2. Offered!to!exercise!with!me.!   
3. Gave!me!helpful!reminders!to!exercise!
      (“Are you going to exercise tonight?”) 

  

4. Gave!me!encouragement!to!stick!with!my!exercise!program.!   
5. Changed!their!schedule!so!we!could!exercise!together.!   
6. Discussed!exercise!with!me.!   
7. Complained!about!the!time!I!spend!exercising.!   
8. Criticized!me!or!made!fun!of!me!for!exercising.!   
9. Gave!me!rewards!for!exercising!(bought!me!something!or!

gave!me!something!I!like).!
  

10. Planned!for!exercise!on!recreational!outings.!   
11. Helped!plan!activities!around!my!exercise.!   
12. Asked!me!for!ideas!on!how!they!can!get!more!exercise.!   
13. Talked!about!how!much!they!like!to!exercise.!   
14. Helped!with!childcare!so!that!I!could!exercise.!   
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!
Encuesta de Ejercicio y Apoyo Social 

 
Abajo se encuentra una lista de cosas que la gente podría decirle a alguien que está tratando de hacer 
ejercicio regularmente. Si usted no está tratando de hacer ejercicio, entonces es posible que algunas de las 
preguntas no sean aplicables a usted. De todas formas, por favor lea y conteste cada pregunta. Por favor 
conteste cada pregunta dos veces. Bajo “Familia,” escriba la respuesta que describe con qué frecuencia 
durante los últimos tres meses cualquier persona que vive en su hogar ha dicho o hecho lo que la pregunta 
describe. Bajo “Amigos,” escriba la respuesta que describe con qué frecuencia durante los últimos tres 
meses sus amigos, compañeros de trabajo han dicho o hecho lo que la pregunta describe. Por favor escriba 
un número de la siguiente escala de calificaciones en cada espacio: 

Nunca Rara vez Algunas veces Frecuentemente Con mucha 
frecuencia 

No es aplicable 

1 2 3 4 5 6 

Durante los tres meses pasados, mi familia (o miembros de mi hogar) o amigos: 
           Familia        Amigos 

1. Hicieron!ejercicios!conmigo.!   
2. Ofrecieron!hacer!ejercicios!conmigo.!   
3. Me!ayudaron!a!recordarme!que!hiciera!ejercicios!!

(“Vas!a!hacer!ejercicios!hoy?”)!
  

4. Me!dieron!aliento!para!seguir!con!mi!programa!de!ejercicios.!   
5. Cambiaron!su!horario!para!que!pudiéramos!hacer!ejercicios!

juntos.!
  

6. Hablaron!conmigo!sobre!el!ejercicio.!   
7. Se!quejaron!sobre!el!tiempo!que!he!pasado!hacienda!ejercicios.!   
8. Me!criticaron!o!se!burlaron!de!mí!por!hacer!ejercicios.!   
9. Me!dieron!premios!por!hacer!ejercicios!(me!compraron!o!me!

dieron!algo!que!me!gusta)!
  

10. Planearon!hacer!ejercicios!durante!excursiones!recreativas.!   
11. Ayudaron!a!planear!actividades!con!mis!ejercicios!en!mente.!   
12. Me!pidieron!consejos!sobre!cómo!ellos!pueden!hacer!más!

ejercicios.!
  

13. Hablaron!sobre!cuánto!les!gusta!hacer!ejercicio.!   
14. Ayudaron!con!el!cuido!de!los!niños!para!que!pudiera!hacer!

ejercicios.!
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              Short Acculturation Scale 

 

In general, what language(s) do you read and speak? 

Only Spanish ............................................... 1 

Spanish better than English ......................... 2 

Both equally ................................................. 3 

English better than Spanish ......................... 4 

Only English ................................................. 5 

 
What was the language(s) you used as a child? 

Only Spanish ............................................... 1 

More Spanish than English .......................... 2 

Both equally ................................................. 3 

More English than Spanish .......................... 4 

Only English ................................................. 5 

 
What language(s) do you usually speak at home? 

Only Spanish ............................................... 1 

More Spanish than English .......................... 2 

Both equally ................................................. 3 

More English than Spanish .......................... 4 

Only English ................................................. 5 

 
 
In which language(s) do you usually think?  

Only Spanish ............................................... 1 

More Spanish than English .......................... 2 

Both equally ................................................. 3 

More English than Spanish .......................... 4 

Only English ................................................. 5 

 
 
What language(s) do you usually speak with your friends?  

Only Spanish ............................................... 1 

More Spanish than English .......................... 2 

Both equally ................................................. 3 

More English than Spanish .......................... 4 

Only English ................................................. 5 
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In what language(s) are the TV programs you usually watch?  

Only Spanish ............................................... 1 

More Spanish than English .......................... 2 

Both equally ................................................. 3 

More English than Spanish .......................... 4 

Only English ................................................. 5 

 
 
In what language(s) are the radio programs you usually listen to?  

Only Spanish ............................................... 1 

More Spanish than English .......................... 2 

Both equally ................................................. 3 

More English than Spanish .......................... 4 

Only English ................................................. 5 

 
In general, in what language(s) are the movies, TV, and radio programs 
you prefer to watch and listen to?  

Only Spanish ............................................... 1 

More Spanish than English .......................... 2 

Both equally ................................................. 3 

More English than Spanish .......................... 4 

Only English ................................................. 5 

 
Your close friends are: 

All Latinos/Hispanics .................................... 1 

More Latinos than Americans ...................... 2 

About Half & Half ......................................... 3 

More Americans than Latinos ...................... 4 

All Americans ............................................... 5 

 
You prefer going to social gatherings/parties at which the people are:  

All Latinos/Hispanics .................................... 1 

More Latinos than Americans ...................... 2 

About Half & Half ......................................... 3 

More Americans than Latinos ...................... 4 

All Americans .................................................  
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The persons you visit or who visit you are:  

All Latinos/Hispanics .................................... 1 

More Latinos than Americans ...................... 2 

About Half & Half ......................................... 3 

More Americans than Latinos ...................... 4 

All Americans ............................................... 5 

 
If you could choose your children’s friends, you would want them 
to be:  

All Latinos/Hispanics .................................... 1 

More Latinos than Americans ...................... 2 

About Half & Half ......................................... 3 

More Americans than Latinos ...................... 4 

All Americans ............................................... 5 
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                                                                                           Short Acculturation Scale (Spanish) 

 

 

¿Por lo general, que idioma leé  y habla usted? 

Solo Español ..................................................... 1 

Español mejor que Inglés .................................. 2 

Ambos por igual ................................................ 3 

Inglés mejor que Español .................................. 4 

Solo Inglés ........................................................ 5 

 
¿Cuál fué el idioma que habló cuando era niño(a)? 

Solo Español ..................................................... 1 

Más Español que Inglés .................................... 2 

Ambos por igual ................................................ 3 

Más Inglés que Español .................................... 4 

Solo Inglés ........................................................ 5 

 
Por lo general, ¿en qué idioma(s) habla en su casa? 

Solo Español ..................................................... 1 

Más Español que Inglés .................................... 2 

Ambos por igual ................................................ 3 

Más Inglés que Español .................................... 4 

Solo Inglés ........................................................ 5 

 
Por lo general, ¿en qué idioma(s) piensa? 

Solo Español ..................................................... 1 

Más Español que Inglés .................................... 2 

Ambos por igual ................................................ 3 

Más Inglés que Español .................................... 4 

Solo Inglés ..........................................................  

 
 
Por lo general, ¿en qué idioma(s) habla con sus amigos(as)? 

Solo Español ..................................................... 1 

Más Español que Inglés .................................... 2 

Ambos por igual ................................................ 3 

Más Inglés que Español .................................... 4 

Solo Inglés ........................................................ 5 
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Por lo general, ¿en qué idioma(s) son los programas de televisión que usted vé? 

Solo Español ..................................................... 1 

Más Español que Inglés .................................... 2 

Ambos por igual ................................................ 3 

Más Inglés que Español .................................... 4 

Solo Inglés ........................................................ 5 

 
 
Por lo general, ¿en qué idioma(s) son los programas de radio que usted escucha? 

Solo Español ..................................................... 1 

Más Español que Inglés .................................... 2 

Ambos por igual ................................................ 3 

Más Inglés que Español .................................... 4 

Solo Inglés ........................................................ 5 

 
Por lo general, ¿en qué idioma(s) prefiere oir y ver películas, y programas de radio y television? 

Solo Español ..................................................... 1 

Más Español que Inglés .................................... 2 

Ambos por igual ................................................ 3 

Más Inglés que Español .................................... 4 

Solo Inglés ........................................................ 5 

 
 
Sus amigos y amigas más cercanos son: 

Solo Latinos ...................................................... 1 

Más Latinos que Americanos ............................ 2 

Casi mitad y mitad ............................................. 3 

Más Americanos que Latinos ............................ 4 

Solo Americanos ............................................... 5 

 
 Usted prefiere ir a reuniones sociales/fiestas en las cuales las personas son: 

Solo Latinas ...................................................... 1 

Más Latinas que Americanas ............................ 2 

Casi mitad y mitad ............................................. 3 

Más Americanas que Latinas ............................ 4 

Solo Americanas ............................................... 5 
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Las personas que usted visita o que le visiten son:  

Solo Latinas ...................................................... 1 

Más Latinas que Americanas ............................ 2 

Casi mitad y mitad ............................................. 3 

Más Americanas que Latinas ............................ 4 

Solo Americanas ............................................... 5 

 
 

Si usted pudiera escojer los amigos(as) de sus hijos(as), quisiera ellos(as) fueran:  

Solo Latinos ...................................................... 1 

Más Latinos que Americanos ............................ 2 

Casi mitad y mitad ............................................. 3 

Más Americanos que Latinos ............................ 4 

Solo Americanos ............................................... 5 
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Main Profile Page 
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Goal Setting and Activity Monitoring 
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