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Abstract

:

Despite growing health disparities in Latino populations related to lack of physical activity (PA), little is known regarding the impact of social networks on PA and sedentary behavior among a sample of Latino fathers residing in functionally rural colonias. Fathers wore accelerometers and responded to questions regarding their self-efficacy and characteristics of who they were active with most often. Fathers (n = 47) attained a mean of 73.3 min of moderate-to-vigorous PA (SD = 23.8) per day and were sedentary for a mean of 364.0 min (SD = 74.4) per day. In total, fathers reported 205 alters and significantly more family members (M = 3.60, SD = 1.64) than friends (M = 0.77, SD = 1.37). Sedentary time was positively associated with number of peers and inversely related to the number of children reported. Minutes of moderate-to-vigorous PA was significantly associated with greater self-efficacy and number of family members reported. This study contributes to the evidence by further examining PA correlates of Latino fathers from functionally rural colonia communities. Additionally, this study supported both family systems theory and the socio–ecological model as it details the interpersonal and familial influences of PA behavior. Thus, supports for family activity promotion and programs which impact familial norms and activity at the family level may be particularly useful.
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1. Introduction


The promotion of physical activity (PA) is a large public health pursuit due to improved physical and mental functioning, and decreased risk of chronic diseases [1]. Adults are recommended to be physically active in moderate to vigorous intensity for more than 150 min each week, in addition to engaging in muscle strengthening exercises on at least two days [2]. Adults are suggested to engage in activity up to 300 min each week for additional health benefits [2]. Unfortunately, the rate of adults meeting these recommendations is declining in the United States and Latin America [3]. Additionally, adults in rural communities are less likely to meet PA guidelines [4]. Many researchers credit sedentary lifestyles and other life obligations as potential reasons for this decline [5]. Beyond this overall decline, there are further racial and ethnic disparities in PA attainment [6]. More specifically, Latinx male adults in the United States report significantly less PA than other racial and ethnic groups [7]. This is more concerning when considering Latinx adults are disproportionately affected by obesity and obesity-related chronic disease such as diabetes and heart disease [8,9]. Because PA lowers the risk of both diabetes and heart disease [1], promoting PA in this population is increasingly vital.



One important yet often systematically underserved Latinx population resides in the colonias on the U.S.–Mexico border. These colonias are defined as economically distressed communities consisting of low or very-low income households based on the Federal poverty index located at or near the U.S.–Mexico border area with an outer range stretching from 50–150 miles into the U.S. [10]. In Texas alone, it is estimated that over 860 colonias provide homes for nearly 150,000 residents [10]. Rurality is just one characteristic of this systematically underserved population, as colonias face multidimensional challenges related to their rural geographic location, increased rates of poverty, Mexican-heritage populations, and disproportionate obesity rates often due to decreased PA and increased sedentary behavior [11]. Furthermore, the U.S. Department of Health and Human Services has deemed this portion of the U.S.–Mexico border region a medically underserved area due to the social and health barriers, rates of poverty and chronic disease present in these communities [12]. Approximately 500,000 people live in colonias located along the Texas–Mexico border [10]. Specifically, adults in this area have rates of obesity (55.5%) and diabetes (32.5%) [13] much higher than the national averages (29.9% and 10.5%, respectively) [14,15]. Similarly, these colonias may typify health disparities and struggles within other new destination immigrant communities throughout the U.S. which may struggle to adequately address the health needs of a changing demographic [16]. Hence, understanding the specific influences on health and PA within this unique population is needed. Contextually specific studies are then needed in order to address these specific influences and disparities in order to promote health within these communities.



While mothers are often considered the family gatekeepers within Latinx family contexts and primarily responsible for caregiving and health [17,18], recently researchers have recognized the impact of Latinx fathers on the health and wellbeing of their children [19,20]. Freeman et al. [21] called for a renewed focus on the impact of fathers within child obesity research. Studies suggest fathers’ PA is not only beneficial for their own health, but potentially beneficial for their children by modeling healthy behaviors [22,23]. Family systems theory posits that a family functions as a system wherein people are expected to interact with and respond to one another in certain ways, creating family norms and social influence on health behavior [24]. Similarly, the socio–ecological model encourages researchers to consider complex health issues from multiple vantage points, including examining interpersonal effects on health behavior [25]. The social environment influences PA behaviors through social support, perceived norms, and co-participation [26]. Further, both family systems theory and the socio-ecological model call for a further understanding of impact of relationships and social influences on PA [24,27]. However, there is presently a lack of research findings regarding social influences on Latinx fathers despite the health disparities and theorized impact on child health. Furthermore, a more substantial understanding of the social influences related to father PA and sedentary behavior would provide a more complete view of the dynamics of the family systems theory and interpersonal level of the socio–ecological model within this systematically underserved population.



Social network analysis (SNA) can be used to assess and quantify this social influence from connections [28]. SNA allows researchers to understand the social structure and influences affecting a person and their health behaviors [29]. More specifically, egocentric, or personal network analysis, is focused on examining someone’s immediate, local network. Egocentric network analysis is accomplished by documenting the close social connections of each individual being surveyed (also called ego) [29]. Egocentric network studies sample individuals and ask them for their most salient connections or relationships (these people are called alters). In this manner traditional sampling techniques can be used and anonymity can be maintained as real names or identities of the people in the network (alters) are not necessary [30]. Using SNA within this culturally and contextually specific population would further add to the literature on social influences among this group.



Researchers have found many significant differences in the way different racial and ethnic groups form, maintain, and interact with their social networks [31]. These differences may be important in understanding the role of social networks on PA. For example, Latinx families exhibit higher levels of familism and collectivism when compared to non-Latinx White families [32]. Familism is an emphasis on family relationships or having loyalty and pride in one’s family [33,34]. Similarly, collectivism is defined as providing financial or social support to one’s familial unit above all else [35]. In a study investigating the impact of social connections on Mexican-heritage adults, only 58% reported at least one member of their network who encouraged them to engage in regular PA; meanwhile only 10.8% of total network members were said to be encouraging [36]. Furthermore, having at least one social network member who encouraged participants to engage in regular PA was associated with participants’ motivation to engage in regular PA [36]. However, there is still a dearth of research detailing the role of a father’s social network on his objectively measured PA behaviors.



Specific Aims


Therefore, this paper aims to investigate social network influences attributing to the PA and sedentary behavior of fathers living in Texas colonias by using egocentric social network analysis. This analysis will fill a gap in the literature concerning Latinx, specifically Mexican-heritage colonia residents, fathers and culturally specific social networks within a functionally rural community. The analysis presented here represents preliminary baseline pilot data with vital specificity to the colonais. Specificity, in this case, adds to the literature regarding the social network influence on paternal PA which has widely been called for in previous studies [21,22,23] yet has not occurred in these culturally and contextually specific communities. Learning more about how social networks impact PA behaviors among this sample could provide information on how to leverage social contacts to promote healthy behaviors within these colonias.





2. Materials and Methods


2.1. Setting


This study is part of the larger Salud Para Usted y Su Familia (SPUSF) (Health for You and Your Family) parent project to develop, implement, and evaluate a father-focused, family-centered, intervention program based on active living, healthy eating, and family communication. This program was culturally tailored for Mexican-heritage families living in functionally rural colonia areas along the South Texas border with Mexico.



This project benefited from the use of a promotora research model, Promotora-researchers are members of the community who are trained in public health, community outreach, and research techniques [37]. This model is particularly effective in developing culturally relevant research and vital to building rapport with traditionally hard to reach populations [38]. Promotora-researchers actively participated in every step of the survey development process, including drafting and translating the survey as well as administering them to all father participants.



Participants of the program were recruited from four randomly identified geographic clusters located near unincorporated San Carlos, Texas. Promotora-researchers completed door-to-door screening and re-contacted participants from previous studies whom had provided consent for re-contact in future studies in order to recruit for this study. In total, 308 families were screened and 60 families were recruited into the program. These families were then split into five groups of 12 families. The fifth group (n = 13) was not included in this study due to incomplete data. This sample represents a convenience sample for preliminary baseline data analysis. Families needed to meet each of the following criteria to be included: (1) have no food allergies, (2) have no PA restrictions, (3) both parents being at least 21 years of age, (4) have at least one member of the nuclear family, or one directly related family member (i.e., grandparents or great-grandparents to child participant), born in Mexico (to establish Mexican-heritage), (5) have a child 9–11 years old living in the household, (6) both parents preferring to speak, write, and read in Spanish, and (7) both parents actively living in the same household. Fathers from each participating family were recruited to participate in this preliminary study.




2.2. Measures


Surveys were administered by researchers in Spanish primarily in the father’s household and answer grids were provided to assist participants with the administration process. In several cases, and to provide the necessary schedule flexibility, surveys were also administered at the participant’s job site, church, or at the home of another family member. Surveys were completed between June 2019 and November 2019. Fathers reported their age as demographic information.



2.2.1. Physical Activity Self-Efficacy


Self-efficacy is a measure of confidence in one’s ability to perform a specific task and is consistently associated with the adoption and maintenance of PA habits [39,40]. PA self-efficacy was measured using a modified version of the exercise self-efficacy scale [41]. In its original form, the scale contains 18-items with each item being measured on a 0–100 scale. The scale wording and response options were modified with feedback from the promotora-researchers to better fit the sample and context. Modifications were made to ensure proper translation of meaning and to fit reading and comprehension levels. Research has suggested scales with three simple response options achieve more reliable and satisfactory psychometric performance among nonreaders or those with lower literacy levels [42]. The scale included 14-items such as, “How confident are you that you can be physically active for 30 min at least 5 times a week?”, “How confident are you that you can be physically active when you are feeling tired?”, and “How confident are you that you can be physically active when you are feeling under pressure to get things done?” Response options were reduced to a 3-point scale “unconfident”, “somewhat confident”, and “very confident”. Responses were summed to develop a total scale score. This scale showed acceptable internal reliability (α = 0.67) in this sample [43]. Past studies have shown acceptable results culturally tailoring this scale to Korean [44] and Australian [45] adults.



A confirmatory factor analysis was conducted to examine the modified scale. The one factor, three subfactor structure utilized by Shin, Jang and Pender [44] was transposed on the current scale. The three subfactors were situational, intrapersonal, and internal feelings [44]. Table 1 provides the scale items, item means, and subfactor loadings. Each subfactor had acceptable internal reliability as well (α = 0.78, 0.94, 0.70, respectively) [43].




2.2.2. Social Network Data


Fathers were asked to report the initials or pseudonym of up to five individuals (alters) with whom they were “physically active with most often or actively played with most often” in the previous month. Fathers were limited to five alters as this has been used in past studies to elicit the most salient connections as well as to lessen respondent burden [46,47]. Fathers were then asked questions (name interpreters) to better understand the people in their networks. Fathers reported the sex of each alter, his relationship (spouse, program child, friend, other child, or other) to each alter, whether the alter was physically active regularly (yes, no, or I do not know), and if he thought the alter helped him to be physically active (yes or no).



Network composition variables were calculated for each name interpreter question. For example, the total amount of alters with whom the father reported he was active regularly or the number of children within his network. The relationship name interpreter question was combined to create composition variables such as total family members, total friends, and number of children listed. Combination or aggregation of each variable was done for perception of PA, relation type, and whether the alter helped the father as well. Figure 1 displays a sample father network and example network composition variables calculated.




2.2.3. Objective Physical Activity Measures


Actigraph GT9X accelerometers were used to track minutes of Moderate-to-Vigorous Physical Activity (MVPA) and sedentary minutes per day. Fathers were asked to wear the monitor on their non-dominant wrist 24 h per day for 7 consecutive days. Accelerometers were placed by trained promotora-researchers to ensure accurate placement. Raw accelerometer data collected at 30 Hz were processed into PA metrics using a machine-learned random forest classifier specifically designed and validated for assessing PA in free living adults [48]. This activity recognition algorithm uses features in the raw acceleration signal to classify each 10 s window (epoch) as sedentary (lying or sitting still), stationary plus (active sitting, standing still, active standing), walking, or running. Predictions for each 10 s period were then smoothed using a modal filter spanning two lead and two lag epochs. In the current study, MVPA was defined as the sum of daily time spent walking and running. Minutes of MVPA and sedentary minutes were then averaged across all valid wear days to produce a mean MVPA per day and mean sedentary minutes per day for each father.





2.3. Data Analysis


Means, standard deviations, and percentages were calculated for demographic variables as well as sedentary minutes and minutes of MVPA per day. Network composition variables were calculated for perception of PA, relation type, whether the alter helped the father, and concurrent activity. Paired sample t-tests were used to determine significant differences in network composition related to alter sex and relationship. Initial correlation matrices were calculated to show bivariate associations between MVPA, sedentary behavior, and network composition variables. Linear regression modeling assessed associations between network variables and sedentary minutes and minutes of MVPA per day. All means, standard deviations, percentages, network composition variables, and regression models were calculated using SPSS v. 25 (IBM, Chicago, IL, USA) [49].





3. Results


Fathers in this study (n = 47) were on average 38.98 years old (SD = 8.66). Fathers reported a mean self-efficacy score of 19.91 (SD = 5.02), indicating they were somewhat to very confident in their ability to be physically active, on average. Fathers in this sample were highly active; machine learning algorithms estimated fathers attained a mean of 73.3 min of MVPA (SD = 23.8) per day. Additionally, it was estimated fathers were sedentary for a mean of 364.0 min (SD = 74.4) per day.



In total, fathers reported 205 alters. Fathers’ networks consisted of a mean of 4.36 (SD = 1.15) network alters per father. By sex, fathers reported significantly more male alters (M = 2.81, SD = 1.60) than female alters (M = 1.57, SD = 1.44; t(46) = 3.01, p < 0.01). Likewise, fathers reported significantly more family members (M = 3.60, SD = 1.64) than friends (M = 0.77, SD = 1.37; t(46) = 6.95, p < 0.01). Within those family members, fathers reported a mean of 2.09 children (SD = 1.65); of which 1.17 were male (SD = 1.07) and 0.91 were female (SD = 1.12), on average. There were no significant differences in the mean number of male and female children reported (t(46) = 1.22, p = 0.23). On average, fathers reported 4.00 of their network members (SD = 1.18) helped them be physically active. This means roughly 91% of alters were reported to help the fathers be active. Fathers also reported a mean of 3.74 alters who were active regularly (SD = 1.28) accounting for 86% of all alters nominated. Table 2 provides further descriptive analysis of father networks.



Significant bivariate correlations were found positive associations between the number of family members (r(45)= 0.29; p = 0.04), self-efficacy(r(45)= 0.29; p = 0.04), and minutes of MVPA. Likewise, there was a significant positive association between the number of friends reported and minutes of sedentary activity; r(45) = 0.30; p = 0.04. The number of children reported was negatively associated with minutes of sedentary activity; r(45) = −0.31; p = 0.03. Table 3 presents the correlation between the covariates measured in this study and minutes of MVPA and sedentary activity.



Significant linear regression models were calculated for mean minutes of sedentary activity (F(2,44) = 4.68, p = 0.006, R2 = 0.19) and MVPA (F(3,43) = 4.74, p = 0.003, R2 = 0.25) per day. A father’s minutes of sedentary activity per day were significantly associated with a greater number of friends in his network (β = 47.14, p = 0.05) and inversely related to the number of children reported in his network (β = −55.86, p = 0.01). A father’s minutes of MVPA per day were significantly associated with greater self-efficacy (β = 1.34, p = 0.04) and number of family members reported in his network (β = 41.46, p = 0.004). While not statistically significant in multivariate analysis, the number of children reported by fathers was inversely associated with minutes of MVPA (β = −14.31, p = 0.06). Table 4 provides multivariate regression analysis of minutes of sedentary activity and MVPA per day.




4. Discussion


This paper aimed to better understand the social network factors attributing to the PA behaviors of Mexican-heritage fathers living in Texas colonias by using egocentric social network analysis. This preliminary study prioritized the specificity of this population over wide generalizability. Understanding the social environment and influence related to PA behavior among these fathers is all the more poignant considering Latinx adults carry a disproportionately high rate of obesity and obesity-related chronic disease such as diabetes and heart disease [8,9], and considering cultural norms impact the way Latinx individuals build and maintain their social networks [31]. Additionally, understanding the health implications of a father’s social network is supported by both family systems theory and the socio–ecological model [24,27].



Most of the fathers in this sample (65%) reported the maximum number of alters (n = 5). While limiting the nominations may have reduced the ability to capture weak ties, the goal was to obtain a closer look at the more salient connections regarding PA. In a similar study on Mexican-heritage adults, researchers asked participants to list “friends and family who have played a significant role in your life during the past year” with no limit on nominations [36]. This is a much broader network-generating question and hence obtained an average of 15.28 alters per network. Additionally, only 10.8% of total network members were said to encourage the participant to be active [36]. Fathers in this sample reported 91% of alters helped them be active. This perceived support is very promising as past researchers have found supportive network members significantly increased the intention to be active [36].



Fathers in this sample reported significantly more male alters than female alters and more family members than friends. Reporting more male alters would be a form of homophily or making a connection to someone because of a similarity [50]. Support from male peers and social interaction with other males was listed as a key component to motivate male adults to be active according to two qualitative studies [51,52]. Additionally, the propensity to report family members over friends would be consistent with collectivistic and familistic cultural values [33]. However, there was not a significant difference between the number of male children and female children reported by the fathers, meaning fathers are not more likely to be more active with one gender over another. This is important to note as PA behaviors of both male and female children have been associated with PA behaviors of their fathers [53,54]. Furthermore, some studies show girls can be stereotyped into less physically active extra-curricular activities and household roles, which can lead to less PA than their male counterparts [55], making it all the more important that they are active with their fathers.



A father’s minutes of MVPA per day were significantly associated with the number of family members reported in their networks. This focus on activity with family is in line with familism values [33] and supports other studies in which men are more active when their family members are more active [20]. Encouraging fathers to engage in physical activities involving the entire family may have ripple effects due to co-participation and concurrent play benefiting the health of the entire family [22]—they are more active, but so are their family members [19,56]. Furthermore, self-efficacy scores were positively related to MVPA in this sample. Consistent with existing evidence among other populations, self-efficacy is commonly associated with increased PA in adults and is often cited as essential to someone engaging in PA [40].



In multivariate analysis, a father’s minutes of sedentary activity per day were significantly associated with the number of friends he nominated, yet inversely associated with the number of children reported in his network. It is possible, fathers who listed more children may have spent more time caring for them, and in turn, playing and engaging with them. Encouragement from children was significantly associated with co-participation in PA among a sample of Mexican-heritage parent child dyads [57]. In general, these results implicate spending more family time or time playing with their children may help fathers be less sedentary. Providing opportunities for fathers to learn, connect, and play with their children in collaborative games may encourage this [58,59]. It could also be men who report more friends or coworkers in their network could either engage in less active hobbies with other friends (e.g., watching sports, playing poker) [60]. Subsequently, encouraging fathers to engage in active hobbies with friends may reduce sedentary time while increasing the stress relieving effects of leisure time PA.



The sample studied here had a relatively high mean minutes of MVPA per day. The mean measured MVPA per day in this sample of 73.3 min was substantially higher than national estimates of Latinx adult males [7]. In fact, all participants would have met and exceeded the recommendation of 150 min per week, and 89% (n = 42) would have surpassed the threshold (300 min per week) set for additional health benefits [2]. While it is impossible to say for certain with the data presented, but it is possible many of our fathers may work physically demanding jobs which inflates this number. Mexican-Americans are overrepresented in manual labor jobs such as farming and construction which are physically demanding and have led to negative mental and physical health consequences such as depression and overuse injuries [61,62]. In a meta-analysis, researchers found work-related PA was significantly associated with mental ill-health [63]. However, researchers also found there was an inverse reciprocal relationship between work-fatigue and leisure time PA in a longitudinal study [64]. In other words, adults who engaged in more leisure time PA felt less work-fatigue and vice versa. Encouraging fathers to engage in PA outside of work responsibilities (e.g., with family) may be beneficial for mental health and lessen work fatigue.



4.1. Implications


This is among the first articles to report on the social networks of Mexican-heritage fathers in relation to their PA. For this group of men, listing more family members in their network of people they are active with was significantly related with MVPA, while listing more friends was related with more sedentary behavior. These results support family-wide activity promotion and is evidence programs such as “Healthy Dads, Healthy Kids” could be especially useful in increasing activity for fathers and his family members [13,59,60]. Family level health promotion is important given notable health disparities faced by functionally rural border colonias communities, including higher rates of diabetes, mental health conditions, food insecurity, and obesity [65,66,67,68]. It also highlights the importance of creating healthy norms within family units, as PA tends to be most salient for men in this sample when their family members are also active (versus if their friends are active). These findings support future research taking a network perspective to understand PA, particularly by looking more closely at how family networks might promote healthy behavior choices [24].




4.2. Limitations


This study provides valuable specificity to the colonia community; however, this specificity has significant limitations regarding generalizability. Specificity was valued in this analysis to more accurately speak to the social influences exhibited on these fathers specifically within the community. The small sample size in this study limits the generalizability of findings, as well as the interpretation of findings. While some researchers have proposed general rules of thumb for 10–20 observations per independent variable or 50 observations total, the sample size in this study is at the bottom end of that recommendation and should be interpreted with caution [69,70]. Likewise, the factor analysis presented here was similarly underpowered, yet was calculated to add to the exploratory nature of this study. Future research should confirm these factor loadings and scale validity with a more robust sample. These results should be considered as pilot work in understanding the composition of Mexican-heritage fathers in a systematically underserved population. Similarly, the specific focus on this population residing in colonias limits generalizability but adds vital specificity to the social and cultural aspects of these networks. Furthermore, the added focus on functionally rural contexts would limit generalizability to urban areas yet strengthens the study as it relates to specificity of the population. As previously noted, the networks were limited to five participants which should be considered a limitation. It is possible this left out important connections; however, limits have been used in past studies in order to limit respondent burden and in an attempt to only elicit the most important connections [46]. Additionally, while it may be that fathers in this sample were accruing PA in work settings, we did not collect occupation information or require a daily log or recall to be able to delineate between leisure and work related PA. In future studies, delineating between work and leisure PA would be valuable.





5. Conclusions


Little is known about the social networks and social influences related to Latinx fathers residing in colonias, especially as they relate to PA and sedentary behavior. This study further contributes to the evidence by examining PA correlates of Latinx fathers from functionally rural colonia communities. Social influences related to Latinx father PA in this community provide tangible opportunities to promote familial PA through family-centered father-focused programing. Additionally, this study supports the use of family systems theory as social familial influences were associated with the PA behaviors of fathers in the study. Engaging the fathers in this community with their children in co-participation would be an ideal way to promote PA and reduce sedentary activity. Researchers and community health specialists seeking to promote PA and reduce sedentary behavior within this community would do well to involve familial and social influences when considering culturally and contextually tailoring health programing. Who these fathers report being active with, notably whether they are active with family rather than friends, is important in understanding PA engagement of Mexican-heritage adult men.







Author Contributions


Conceptualization, T.P., M.R.U.M. and M.S.P.; methodology, T.P., L.G., and J.S.; software, S.G.T.; formal analysis, S.G.T. and T.P.; writing—original draft preparation, T.P.; writing—review and editing, M.R.U.M., M.S.P., M.E.M., L.G., S.G.T., and J.S.; supervision, M.R.U.M.; project administration, L.G.; funding acquisition, M.R.U.M., and J.S. All authors have read and agreed to the published version of the manuscript.




Funding


This study was made possible by Famlias Saludables supported by the National Institute of Food and Agriculture, US Department of Agriculture, under award #2015-68001-23234.




Acknowledgments


We would like to acknowledge the work, dedication, and expertise provided by of our Promotora-Researchers in the collection of the data.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Warburton, D.E.; Bredin, S.S. Health benefits of physical activity. Curr. Opin. Cardiol. 2017, 32, 541–556. [Google Scholar] [CrossRef]

	



Piercy, K.L.; Troiano, R.P.; Ballard, R.M.; Carlson, S.A.; Fulton, J.E.; Galuska, D.A.; George, S.M.; Olson, R.D. The Physical Activity Guidelines for Americans. JAMA 2018, 320, 2020–2028. [Google Scholar] [CrossRef]

	



Guthold, R.; Stevens, G.A.; Riley, L.M.; Bull, F.C. Worldwide trends in insufficient physical activity from 2001 to 2016: A pooled analysis of 358 population-based surveys with 1·9 million participants. Lancet Glob. Health 2018, 6, e1077–e1086. [Google Scholar] [CrossRef]

	



Whitfield, G.P.; Carlson, S.A.; Ussery, E.N.; Fulton, J.E.; Galuska, D.A.; Petersen, R. Trends in Meeting Physical Activity Guidelines Among Urban and Rural Dwelling Adults—United States, 2008–2017. Morb. Mortal. Wkly. Rep. 2019, 68, 513–518. [Google Scholar] [CrossRef]

	



Lindsay, A.C.; Wallington, S.F.; Lees, F.D.; Greaney, M.L. Exploring How the Home Environment Influences Eating and Physical Activity Habits of Low-Income, Latino Children of Predominantly Immigrant Families: A Qualitative Study. Int. J. Environ. Res. Public Health 2018, 15, 978. [Google Scholar] [CrossRef] [PubMed]

	



Berge, J.M.; Fertig, A.; Tate, A.; Trofholz, A.; Neumark-Sztainer, D. Who is meeting the Healthy People 2020 objectives? Comparisons between racially/ethnically diverse and immigrant children and adults. Fam. Syst. Health 2018, 36, 451–470. [Google Scholar] [CrossRef] [PubMed]

	



Armstrong, S.; Wong, C.A.; Perrin, E.; Page, S.; Sibley, L.; Skinner, A. Association of Physical Activity With Income, Race/Ethnicity, and Sex Among Adolescents and Young Adults in the United States. JAMA Pediatr. 2018, 172, 732–740. [Google Scholar] [CrossRef] [PubMed]

	



Falkner, B.; Cossrow, N.D.F.H. Prevalence of Metabolic Syndrome and Obesity-Associated Hypertension in the Racial Ethnic Minorities of the United States. Curr. Hypertens. Rep. 2014, 16, 449. [Google Scholar] [CrossRef] [PubMed]

	



Wong, R.; Michaels-Obregon, A.; Palloni, A. Cohort Profile: The Mexican Health and Aging Study (MHAS). Int. J. Epidemiol. 2017, 46, e2. [Google Scholar] [CrossRef] [PubMed]

	



Donelson, A.J.; Esparza, A.X. The Colonias Reader: Economy, Housing, and Public Health in US-Mexico Border Colonias; Donelson, A.J., Esparza, A.X., Tuscon., A.Z., Eds.; The University of Arizona Press: Tucson, AZ, USA, 2010. [Google Scholar]

	



Waisel, D.B. Vulnerable populations in healthcare. Curr. Opin. Anaesthesiol. 2013, 26, 186–192. [Google Scholar] [CrossRef]

	



Office of Global Affairs. The US-Mexico Border Region. US Department of Health & Human Services. Available online: https://www.hhs.gov/about/agencies/oga/about-oga/what-we-do/international-relations-division/americas/border-health-commission/us-mexico-border-region/index.html (accessed on 10 August 2020).

	



Manusov, E.G.; Diego, V.; Smith, J.; Garza, J.R.I.; Lowdermilk, J.; Blangero, J.; Williams-Blangero, S.; Fernandez, F. UniMóvil: A Mobile Health Clinic Providing Primary Care to the Colonias of the Rio Grande Valley, South Texas. Front. Public Health 2019, 7, 215. [Google Scholar] [CrossRef] [PubMed]

	



Centers for Disease Control and Prevention. Adult Obesity Prevalence Maps. Available online: https://www.cdc.gov/obesity/data/prevalence-maps.html (accessed on 10 August 2020).

	



Centers for Disease Control and Prevention. Available online: http://www.cdc.gov/ (accessed on 6 February 2013).

	



Lanesskog, D. “The Only Thing We Can Do is Treat Them WellHere”: Public Health with Latinos in a New Immigrant Destination. Soc. Work. Public Health 2018, 33, 382–395. [Google Scholar] [CrossRef] [PubMed]

	



Altenburger, L.E.; Schoppe-Sullivan, S.J.; Dush, C.M.K. Associations between Maternal Gatekeeping and Fathers’ Parenting Quality. J. Child Fam. Stud. 2018, 27, 2678–2689. [Google Scholar] [CrossRef]

	



Galanti, G.-A. The Hispanic Family and Male-Female Relationships: An Overview. J. Transcult. Nurs. 2003, 14, 180–185. [Google Scholar] [CrossRef] [PubMed]

	



Cabrera, N.J.; Bradley, R.H. Latino Fathers and Their Children. Child Dev. Perspect. 2012, 6, 232–238. [Google Scholar] [CrossRef]

	



Morgan, P.J.; Young, M.D.; Lloyd, A.B.; Wang, M.L.; Eather, N.; Miller, A.; Murtagh, E.M.; Barnes, A.T.; Pagoto, S.L. Involvement of Fathers in Pediatric Obesity Treatment and Prevention Trials: A Systematic Review. Pediatrics 2017, 139, e20162635. [Google Scholar] [CrossRef] [PubMed]

	



Freeman, E.; Fletcher, R.; Collins, C.E.; Morgan, P.J.; Burrows, T.; Callister, R. Preventing and treating childhood obesity: Time to target fathers. Int. J. Obes. 2011, 36, 12–15. [Google Scholar] [CrossRef]

	



Wright, M.S.; Wilson, D.K.; Griffin, S.; Evans, A. A qualitative study of parental modeling and social support for physical activity in underserved adolescents. Health Educ. Res. 2010, 25, 224–232. [Google Scholar] [CrossRef]

	



Schoeppe, S.; Röbl, M.; Liersch, S.; Krauth, C.; Walter, U. Mothers and Fathers Both Matter: The Positive Influence of Parental Physical Activity Modeling on Children’s Leisure-Time Physical Activity. Pediatr. Exerc. Sci. 2016, 28, 466–472. [Google Scholar] [CrossRef]

	



Gullickson, T. Review of Understanding Family Process: Basics of Family Systems Theory. Contemp. Psychol. 1994, 39, 1123. [Google Scholar] [CrossRef]

	



Bronfenbrenner, U. Toward an experimental ecology of human development. Am. Psychol. 1977, 32, 513. [Google Scholar] [CrossRef]

	



Glanz, K.; Rimer, B.K.; Viswanath, K. Health Behavior and Health Education: Theory, Research, and Practice; John Wiley & Sons: Hoboken, NJ, USA, 2008. [Google Scholar]

	



Sallis, J.F.; Owen, N.; Fisher, E. Ecological models of health behavior. Health Behav. Theory Res. Pract. 2015, 5, 43–64. [Google Scholar]

	



Valente, T.W. Social Networks and Health: Models, Methods, and Applications; Oxford University Press: Oxford, UK, 2010. [Google Scholar]

	



Borgatti, S.P.; Everett, M.G.; Johnson, J.C. Analyzing Social Networks, 2nd ed.; SAGE: Los Angeles, CA, USA, 2018; 363p. [Google Scholar]

	



Perry, B.L.; Pescosolido, B.A.; Borgatti, S.P. Egocentric network analysis: Foundations, methods, and models. In Structural Analysis in the Social Sciences; Cambridge University Press: Cambridge, UK; New York, NY, USA, 2018. [Google Scholar]

	



Taylor, R.J.; Chatters, L.M.; Woodward, A.T.; Brown, E. Racial and Ethnic Differences in Extended Family, Friendship, Fictive Kin, and Congregational Informal Support Networks. Fam. Relations 2013, 62, 609–624. [Google Scholar] [CrossRef] [PubMed]

	



Ramirez, J.R.; Crano, W.D.; Quist, R.; Burgoon, M.; Alvaro, E.M.; Grandpre, J. Acculturation, Familism, Parental Monitoring, and Knowledge as Predictors of Marijuana and Inhalant Use in Adolescents. Psychol. Addict. Behav. 2004, 18, 3–11. [Google Scholar] [CrossRef]

	



Sabogal, F.; Marín, G.; Otero-Sabogal, R.; Marín, B.V.; Perez-Stable, E.J. Hispanic Familism and Acculturation: What Changes and What Doesn’t? Hisp. J. Behav. Sci. 2016, 9, 397–412. [Google Scholar] [CrossRef]

	



Steidel, A.G.L.; Contreras, J.M. A New Familism Scale for Use with Latino Populations. Hisp. J. Behav. Sci. 2016, 25, 312–330. [Google Scholar] [CrossRef]

	



Fuligni, A.J.; Tseng, V.; Lam, M. Attitudes toward Family Obligations among American Adolescents with Asian, Latin American, and European Backgrounds. Child Dev. 1999, 70, 1030–1044. [Google Scholar] [CrossRef]

	



Ashida, S.; Wilkinson, A.V.; Koehly, L.M. Social influence and motivation to change health behaviors among Mexican-origin adults: Implications for diet and physical activity. Am. J. Health Promot. 2012, 26, 176–179. [Google Scholar] [CrossRef]

	



Johnson, C.M.; Sharkey, J.R.; Dean, W.R.; John, J.S.; Castillo, M. Promotoras as Research Partners to Engage Health Disparity Communities. J. Acad. Nutr. Diet. 2013, 113, 638–642. [Google Scholar] [CrossRef]

	



John, J.A.S.; Johnson, C.M.; Sharkey, J.R.; Dean, W.R.; Arandia, G. Empowerment of Promotoras as Promotora–Researchers in the Comidas Saludables & Gente Sana en las Colonias del Sur de Tejas (Healthy Food and Healthy People in South Texas Colonias) Program. J. Prim. Prev. 2013, 34, 41–57. [Google Scholar] [CrossRef]

	



Bandura, A.; Freeman, W.; Lightsey, R. Self-Efficacy: The Exercise of Control; Springer: Cham, Switzerland, 1999. [Google Scholar]

	



Bauman, A.; Reis, R.S.; Sallis, J.F.; Wells, J.C.; Loos, R.J.F.; Martin, B.W. Correlates of physical activity: Why are some people physically active and others not? Lancet 2012, 380, 258–271. [Google Scholar] [CrossRef]

	



Bandura, A. Guide for constructing self-efficacy scales. Self-Effic. Beliefs Adolesc. 2006, 5, 307–337. [Google Scholar]

	



Chachamovich, E.; Fleck, M.P.; Power, M. Literacy affected ability to adequately discriminate among categories in multipoint Likert Scales. J. Clin. Epidemiol. 2009, 62, 37–46. [Google Scholar] [CrossRef] [PubMed]

	



Cronbach, L.J. Coefficient alpha and the internal structure of tests. Psychometrika 1951, 16, 297–334. [Google Scholar] [CrossRef]

	



Shin, Y.; Jang, H.; Pender, N.J. Psychometric evaluation of the exercise self-efficacy scale among Korean adults with chronic diseases. Res. Nurs. Health 2001, 24, 68–76. [Google Scholar] [CrossRef]

	



Everett, B.; Salamonson, Y.; Davidson, P.M. Bandura’s exercise self-efficacy scale: Validation in an Australian cardiac rehabilitation setting. Int. J. Nurs. Stud. 2009, 46, 824–829. [Google Scholar] [CrossRef]

	



Adams, J. Gathering Social Network Data; SAGE Publications: Los Angeles, CA, USA, 2019. [Google Scholar]

	



Merluzzi, J.; Burt, R.S. How many names are enough? Identifying network effects with the least set of listed contacts. Soc. Netw. 2013, 35, 331–337. [Google Scholar] [CrossRef]

	



Pavey, T.G.; Gilson, N.D.; Gomersall, S.R.; Clark, B.; Trost, S.G. Field evaluation of a random forest activity classifier for wrist-worn accelerometer data. J. Sci. Med. Sport 2017, 20, 75–80. [Google Scholar] [CrossRef]

	



IBM. IBM SPSS Statistics for Windows Version Armonk; IBM Corp.: New York, NY, USA, 2018. [Google Scholar]

	



McPherson, M.; Smith-Lovin, L.; Cook, J.M. Birds of a Feather: Homophily in Social Networks. Annu. Rev. Sociol. 2001, 27, 415–444. [Google Scholar] [CrossRef]

	



Griffith, D.M.; King, A.; Allen, J.O. Male peer influence on African American men’s motivation for physical activity: Men’s and women’s perspectives. Am. J. Men’s Health 2012, 7, 169–178. [Google Scholar] [CrossRef]

	



Ashton, L.M.; Hutchesson, M.J.; Rollo, M.E.; Morgan, P.J.; Thompson, D.I.; Collins, C.E. Young adult males’ motivators and perceived barriers towards eating healthily and being active: A qualitative study. Int. J. Behav. Nutr. Phys. Act. 2015, 12, 1–10. [Google Scholar] [CrossRef]

	



Raudsepp, L.; Liblik, R.; Hannus, A. Children’s and Adolescents’ Physical Self-Perceptions as Related to Moderate to Vigorous Physical Activity and Physical Fitness. Pediatr. Exerc. Sci. 2002, 14, 97–106. [Google Scholar] [CrossRef]

	



Martín-Matillas, M.; Ortega, F.B.; Chillón, P.; Pérez-López, I.J.; Ruiz, J.R.; Castillo, R.; Gomez-Martinez, S.; Moreno, L.A.; Delgado-Fernández, M.; Tercedor, P.; et al. Physical activity among Spanish adolescents: Relationship with their relatives’ physical activity—The AVENA Study. J. Sports Sci. 2011, 29, 329–336. [Google Scholar] [CrossRef] [PubMed]

	



Spencer, R.A.; Rehman, L.; Kirk, S.F.L. Understanding gender norms, nutrition, and physical activity in adolescent girls: A scoping review. Int. J. Behav. Nutr. Phys. Act. 2015, 12, 1–10. [Google Scholar] [CrossRef] [PubMed]

	



Fuemmeler, B.F.; Anderson, C.B.; Mâsse, L.C. Parent-child relationship of directly measured physical activity. Int. J. Behav. Nutr. Phys. Act. 2011, 8, 17. [Google Scholar] [CrossRef] [PubMed]

	



De La Haye, K.; De Heer, H.D.; Wilkinson, A.V.; Koehly, L.M. Predictors of parent-child relationships that support physical activity in Mexican-American families. J. Behav. Med. 2014, 37, 234–244. [Google Scholar] [CrossRef]

	



Morgan, P.J.; Lubans, D.R.; Plotnikoff, R.; Callister, R.; Burrows, T.L.; Fletcher, R.; Okely, A.D.; Young, M.D.; Miller, A.; Clay, V.; et al. The ‘Healthy Dads, Healthy Kids’ community effectiveness trial: Study protocol of a community-based healthy lifestyle program for fathers and their children. BMC Public Health 2011, 11, 876. [Google Scholar] [CrossRef]

	



Morgan, P.J.; Lubans, D.R.; Callister, R.; Okely, A.D.; Burrows, T.; Fletcher, R.D.; Collins, C.E. The ‘Healthy Dads, Healthy Kids’ randomized controlled trial: Efficacy of a healthy lifestyle program for overweight fathers and their children. Int. J. Obes. 2011, 35, 436–447. [Google Scholar] [CrossRef]

	



Mailey, E.L.; Huberty, J.; Dinkel, D.; McAuley, E. Physical activity barriers and facilitators among working mothers and fathers. BMC Public Health 2014, 14, 657. [Google Scholar] [CrossRef]

	



Updegraff, K.A.; Crouter, A.C.; Umaña-Taylor, A.J.; Cansler, E. Work-family linkages in the lives of families of Mexican origin. In Duke Series in Child Development and Public Policy. Immigrant Families in Contemporary Society; Lansford, J.E., Deater-Deckard, K., Bornstein, M.H., Eds.; Guilford Press: New York, NY, USA, 2007; pp. 250–267. [Google Scholar]

	



Hovey, J.D.; Magaña, C.G. Exploring the Mental Health of Mexican Migrant Farm Workers in the Midwest: Psychosocial Predictors of Psychological Distress and Suggestions for Prevention and Treatment. J. Psychol. 2002, 136, 493–513. [Google Scholar] [CrossRef]

	



White, R.L.; Babic, M.J.; Parker, P.D.; Lubans, D.R.; Astell-Burt, T.; Lonsdale, C. Domain-Specific Physical Activity and Mental Health: A Meta-analysis. Am. J. Prev. Med. 2017, 52, 653–666. [Google Scholar] [CrossRef] [PubMed]

	



De Vries, J.D.; Claessens, B.J.C.; Van Hooff, M.L.M.; Geurts, S.A.E.; Bossche, S.N.J.V.D.; Kompier, M.A.J. Disentangling longitudinal relations between physical activity, work-related fatigue, and task demands. Int. Arch. Occup. Environ. Health 2016, 89, 89–101. [Google Scholar] [CrossRef] [PubMed]

	



Marquez-Velarde, G.; Grineski, S.; Staudt, K. Mental Health Disparities among Low-Income US Hispanic Residents of a US-Mexico Border Colonia. J. Racial Ethn. Health Disparities 2015, 2, 445–456. [Google Scholar] [CrossRef] [PubMed]

	



Anders, R.L.; Olson, T.; Robinson, K.; Wiebe, J.; Digregorio, R.; Guillermina, M.; Albrechtsen, J.; Bean, N.H.; Ortiz, M. A Health Survey of a Colonia Located on the West Texas, US/Mexico Border. J. Immigr. Minor. Health 2010, 12, 361–369. [Google Scholar] [CrossRef]

	



Bruhn, J.G. Culture and Health Disparities: Evaluation of Interventions and Outcomes in the US-Mexico Border Region; Springer: Cham, Switzerland, 2014. [Google Scholar]

	



Sharkey, J.R.; Dean, W.R.; Johnson, C.M. Country of Birth is Associated with Very Low Food Security among Mexican American Older Adults Living in Colonias Along the South Texas Border with Mexico. J. Nutr. Gerontol. Geriatr. 2011, 30, 187–200. [Google Scholar] [CrossRef]

	



Van Voorhis, C.R.W.; Morgan, B.L. Understanding Power and Rules of Thumb for Determining Sample Sizes. Tutor. Quant. Methods Psychol. 2007, 3, 43–50. [Google Scholar] [CrossRef]

	



Siddiqui, K. Heuristics for sample size determination in multivariate statistical techniques. World Appl. Sci. J. 2013, 27, 285–287. [Google Scholar]








[image: Ijerph 17 09243 g001 550] 





Figure 1. Example father network and calculations. 
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Table 1. Confirmatory factor analysis factor loadings and scale means.






Table 1. Confirmatory factor analysis factor loadings and scale means.












	Item
	Mean (SD)
	Situational

α = 0.78
	Intrapersonal

α = 0.94
	Internal Feelings

α = 0.70





	How confident are you that you can be physically active for 30 min at least 5 times a week?
	1.83 (0.48)
	0.56
	
	



	How confident are you that you can be physically active when you are feeling tired?
	1.17 (0.67)
	0.59
	
	



	How confident are you that you can be physically active when you are feeling under pressure to get things done?
	1.40 (0.68)
	0.64
	
	



	How confident are you that you can be physically active when you are feeling down or depressed?
	0.96 (0.83)
	0.58
	
	



	How confident are you that you can be physically active when you have too much work to do?
	1.34 (0.73)
	0.55
	
	



	How confident are you that you can be physically active even when you have other more interesting things to do?
	1.28 (0.74)
	0.53
	
	



	How confident are you that you can be physically active when you don’t really feel like it?
	0.83 (0.79)
	0.65
	
	



	How confident are you that you can be physically active when you are traveling and away from home (e.g., traveling, visiting, on vacation)?
	1.04 (0.86)
	0.53
	
	



	How confident are you that you can be physically active even when your family or friends do not provide any kind of support?
	1.28 (0.85)
	
	0.60
	



	How confident are you that you can be physically active or play actively with your children?
	1.89 (0.32)
	
	0.68
	



	How confident are you that you can be physically active or play actively with your entire family?
	1.91 (0.28)
	
	0.68
	



	When it comes to being active, how confident are you that you have the ability to do it well?
	1.79 (0.46)
	
	
	0.50



	How confident are you in being able to regularly exercise and be physically active?
	1.57 (0.54)
	
	
	0.74



	How confident are you in being able to enjoy exercise and physical activity?
	1.66 (0.60)
	
	
	0.74







Note: SD—Standard deviation.
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Table 2. Father network composition means and standard deviations.
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	Network Composition
	Mean (SD)





	Total network
	4.36 (1.15)



	Male Alters
	2.81 (1.60)



	Female Alters
	1.57 (1.44)



	Family
	3.60 (1.64)



	 Children
	2.09 (1.65)



	  Male Children
	1.17 (1.07)



	  Female Children
	0.91 (1.12)



	Friend
	0.77 (1.37)



	Active Alters
	3.74 (1.28)



	Alters who help
	4.00 (1.18)
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Table 3. Pearson correlation coefficient for associations between network composition and minutes of Moderate-to-Vigorous Physical Activity (MVPA) and sedentary activity.






Table 3. Pearson correlation coefficient for associations between network composition and minutes of Moderate-to-Vigorous Physical Activity (MVPA) and sedentary activity.





	Covariate
	MVPA
	Sedentary Minutes





	Total network
	0.01
	−0.14



	Male Alters
	−0.09
	0.01



	Female Alters
	0.12
	−0.11



	Family
	0.29 *
	−0.08



	Children
	0.15
	−0.31 *



	Friend
	−0.10
	0.30 *



	Active Alters
	−0.08
	−0.13



	Alters who help
	0.02
	−0.20



	Self-efficacy
	0.29 *
	0.07







* significant at p < 0.05.
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Table 4. Multiple regression analysis results for sedentary activity and MVPA per day.
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Covariate

	
MVPA

(R2 = 0.25)

	
Sedentary Minutes

(R2 = 0.19)




	

	
β

	
p-Value

	
β

	
p-Value






	
Family

	
41.46

	
0.004

	
−21.91

	
0.20




	
Children

	
−14.31

	
0.06

	
−55.86

	
0.01




	
Friend

	
−3.51

	
0.58

	
47.14

	
0.05




	
Self-efficacy

	
1.34

	
0.04

	
0.75

	
0.78








Note: MVPA—Moderate-to-Vigorous Physical Activity.
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