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ABSTRACT
African American adolescents experience a higher prevalence of obesity than nonminorities with approximately 40% being overweight or obese. Chronic stress, both
among parents and adolescents, may be important to consider when assessing the factors
that influence adolescent weight status. Baseline data were collected from one hundred
forty eight African American adolescents (
= 3.90) and their caregivers (

= 12.93, SD = 1.75;

= 44.45, SD = 8.65;

%

= 96.7, SD

= 37.63, SD = 8.21)

enrolled in the Families Improving Together (FIT) for Weight Loss trial. Adolescents
self-reported their perceptions of their caregiver’s parenting style and feeding practices.
Both caregivers and adolescents self-reported their perceptions of chronic stress. Weight
and height were measured and used to calculate BMI for parents and adolescents at
baseline and 16 weeks post-intervention. The current study tested the hypothesis that
positive parenting practices (authoritative parenting, parental responsibility, and
monitoring) would buffer the negative effects of parent and adolescent perceived stress
on adolescent BMI over 16 weeks under high, but not low, stress conditions. Other
parenting practices associated with control (concern for child’s weight, restriction and
pressure to eat) were predicted to exacerbate the effects of parent and adolescent stress on
adolescent BMI. Thus, it was hypothesized that these negative parenting practices would
interact with parent and adolescent stress to exacerbate adolescent BMI over 16 weeks
under high, but not low, stress conditions. As expected, results indicated that parental
pressure to eat exacerbated the relationship between parent perceived stress and
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adolescent BMI, such that under high perceived stress, higher parental pressure to eat
predicted higher adolescent BMI while lower parental pressure to eat predicted lower
adolescent BMI. Additionally, it was found that parental monitoring moderated the
relationship between adolescent perceived stress and adolescent BMI. The results of this
study indicate the moderating effect of various parenting practices on the relationship
between parent and adolescent chronic stress and adolescent BMI among African
American families. The findings of this study can inform future family health promotion
programs that incorporate parenting practices and stress management techniques to target
health outcomes of ethnic minority populations in the United States.
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CHAPTER 1
INTRODUCTION
The percentage of adolescents affected by obesity in the United States has tripled
in the past 40 years, with nearly 1 in 5 youth being obese (Fryar, Carroll, & Ogden, 2014;
Hales, Carroll, Fryar, & Ogden, 2017; Ogden et al., 2016). This is a major public health
concern as obesity experienced in adolescence often persists into adulthood, accompanied
by detrimental physical, psychological, and social consequences (Gordon-Larsen, The, &
Adair, 2010; Halfon, Larson, & Slusser, 2013; Juonala et al., 2011). Adolescence is a
critical stage in the life course when risk for poor lifestyle habits may be established
(Elder, 1998). During this time adolescents may exhibit more autonomy in their decisions
regarding health-related behaviors while still being influenced by parenting style and
parenting practices (Dietz & Gortmaker, 2001; Gordon-Larsen, Adair, Nelson, & Popkin,
2004; H. Lee, Harris, & Lee, 2013). Additionally, socioeconomic inequities in obesity
tend to increase during adolescence and into young adulthood, influencing the risk of
chronic disease among minority and low income populations (Harris, Gordon-Larsen,
Chantala, & Udry, 2006; H. Lee et al., 2013).
African American adolescents experience a higher prevalence of obesity than
non-minorities with approximately 40% being overweight or obese (Ogden, Carroll, Kit,
& Flegal, 2014). Socially disadvantaged and/or minority populations may have a greater
risk of living in an obesogenic environment (characterized by readily available, energydense food and environments that discourage physical activity), thus contributing to
1

differences in prevalence rates (Brogan et al., 2012; Casagrande, Whitt-Glover,
Lancaster, Odoms-Young, & Gary, 2009; Lovasi, Hutson, Guerra, & Neckerman, 2009).
Beyond this, understanding this health inequity is complex and many factors may be
involved, notably chronic stress and various parenting practices may be associated with
obesity health-related behaviors.
Chronic stress refers to stress that is abnormally persistent due to constant
demands embedded in daily living environments (Baum, Garofalo, & Yali, 1999). Some
researchers have classified chronic stress as a modifiable risk factor that may be
moderated by racial inequities in weight related outcomes such as obesity (Richardson,
Arsenault, Cates, & Muth, 2015; Tomiyama, Puterman, Epel, Rehkopf, & Laraia, 2012).
Ethnic minority populations, including African American adolescents have been found to
experience greater chronic stress due to perceived racial discrimination and/or
marginalization (Chae, Lincoln, & Jackson, 2011; Dunkel Schetter et al., 2013; Ong,
Fuller-Rowell, & Burrow, 2009). Notably, researchers have increasingly called for
longitudinal analyses to understand the role of chronic stress in racial inequities in health
(Tomiyama et al., 2012). In a recent longitudinal study, higher levels of stress predicted
significantly greater body mass index (BMI) in adolescents, with the effect being stronger
in African American girls (Tomiyama et al., 2012). This higher level of chronic stress
may have implications for understanding racial health inequities related to weight status
among African American adolescents (Dunkel Schetter et al., 2013; Tomiyama et al.,
2012).
Chronic stress, among both parents and adolescents may be important to consider
when assessing the factors that influence adolescent weight status (Parks, Kazak,
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Kumanyika, Lewis, & Barg, 2016), especially among African American families, whose
parents have reported higher stress levels on average compared to White parents (Berge
et al., 2017; Hurley, Black, Papas, & Caufield, 2008). However, African American
families have been underrepresented in longitudinal analyses investigating chronic stress
and weight related outcomes. Previous research on the relationship between parent
perceived stress and adolescent BMI has been mixed, with some studies finding a
positive association between the two (Fahrenkamp & Sato, 2017; Isasi et al., 2017;
Shankardass et al., 2013; Zeller et al., 2012), while others report no significant
association (Guilfoyle, Zeller, & Modi, 2010; Walton, Simpson, Darlington, & Haines,
2014). Previous research has shown a positive association between adolescent perceived
chronic stress and adolescent body mass index (BMI; De Vriendt, Moreno, & De
Henauw, 2009; Nguyen-Rodriguez, Chou, Unger, & Spruijt-Metz, 2008). However
African American populations have been underrepresented, with only one study
including about 50% African American adolescents (Tomiyama et al., 2012) and one
study including approximately 25% in their sample (van Jaarsveld, Fidler, Steptoe,
Boniface, & Wardle, 2009).
While chronic stress may be influential to adolescent BMI, parenting factors are
also important in understanding adolescent weight status (Haines et al., 2016). Past
research has consistently found a relationship between parenting style and adolescent
BMI (Fuemmeler et al., 2012; Sokol, Qin, & Poti, 2017) in primarily White samples.
Parenting styles are characterized by the degree of responsiveness (warmth) and
demandingness (control) that parents practice with their children. Four types of parenting
style have been established: authoritative (high warmth, moderate control), authoritarian
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(low warmth, high control), permissive (high warmth, low control), and neglectful (low
warmth, low control; Baumrind, 1971). Previous evidence suggests that an authoritative
parenting style is associated with healthier BMI in youth (Berge, Wall, Loth, &
Neumark-Sztainer, 2010; Kim et al., 2008; Sleddens, Gerards, Thijs, De Vries, &
Kremers, 2011), but few studies have investigated the potential moderating effects of
parenting style on the relationship between perceived chronic stress and adolescent
obesity. In addition, few studies have solely focused on African American youth (Loncar,
Wilson, & Zarrett, 2019).
Related to parenting style, parent feeding practices are characterized by parental
behaviors that affect adolescent eating habits and thus potentially weight related
outcomes (Hubbs-Tait, Kennedy, Page, Topham, & Harrist, 2008). Commonly measured
parent feeding practices include perceived responsibility for adolescent eating, concern
about adolescent weight, restriction of adolescent access to food, pressuring adolescent to
eat, and monitoring adolescent food intake (Birch et al., 2001). Research has
demonstrated that parenting practices related to authoritative parenting, such as providing
autonomy to adolescents for their health behaviors and creating a healthful home
environment have been associated with healthier adolescent BMI (Holland et al., 2014;
Shloim, Edelson, Martin, & Hetherington, 2015; Vollmer & Mobley, 2013).
Additionally, parenting practices related to nurturance and monitoring have been
associated with healthier adolescent BMI while parent feeding practices related to control
(i.e. concern about child weight and restriction) have been associated with higher
adolescent BMI (Loncar et al., 2019). Given the strong impact that parenting style and
parenting practices can have on adolescent weight-status (Schofield, Conger, Gonzales,

4

& Merrick, 2016), the current study set out to examine the degree to which these positive
parenting practices can buffer the negative effects of chronic stress (De Vriendt et al.,
2009; Tajik, Zulkefli, Baharom, Minhat, & Latiff, 2014).
Chronic stress has the potential to negatively affect parenting practices, leading to
deleterious adolescent health outcomes (Guajardo, Snyder, & Petersen, 2009; Tate,
Wood, Liao, & Dunton, 2015). In particular, parenting style has been found to be related
to parent perceived stress, such that lower perceived parent stress has been associated
with higher authoritative parenting and higher perceived parent stress has been associated
with higher levels of the other three parenting styles: authoritarian, permissive, and
neglectful (Heerman, Lounds-Taylor, Mitchell, & Barkin, 2018; Hughes, Power, Liu,
Sharp, & Nicklas, 2015; Tovar et al., 2012). Some studies have found associations
between parent feeding practices and parent stress, but the findings are mixed and most
of the research has been focused on young children and infants (Berge et al., 2017; ElBehadli, Sharp, Hughes, Obasi, & Nicklas, 2015; Hurley et al., 2008; Mitchell, Brennan,
Hayes, & Miles, 2009).
Previous research has demonstrated that perceived chronic stress, parenting style,
and parent feeding practices are related to adolescent BMI. However, research
investigating the moderating effects of parenting practices on parent and adolescent stress
is limited, with few studies specifically focusing on African American families. The
proposed study aims to expand on past research in a number of ways, primarily by
investigating the relationship between parenting factors, parent and adolescent perceived
stress, and adolescent BMI among African American adolescents using a longitudinal
study design. In addition, the current study will test the hypothesis that positive parenting
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practices (authoritative parenting, parental responsibility, and monitoring) will buffer the
negative effects of parent and adolescent perceived stress on adolescent BMI under high,
but not low, stress conditions. Other parenting practices associated with control (concern
for child’s weight, restriction and pressure to eat) may exacerbate the effects of parent
and adolescent stress on adolescent BMI. Thus, it is hypothesized that these negative
parenting practices will worsen the effects of parent and adolescent stress on adolescent
BMI under high, but not low, stress conditions.
1.1 Theoretical Background
Stress, Coping and Health Inequities. For the purposes of this study, the term
“stress” is described as a negative, adverse, or overwhelming experience (Glanz &
Schwartz, 2008). Chronic stress refers to ongoing demands that come from various life
difficulties that threaten to exceed the resources that an individual perceives to possess
(Dunkel Schetter et al., 2013; Gottlieb, 1997). These demands often co-occur and
accumulate, coming from myriad of life areas including work, health, parenting, family,
finances, housing, and marriage (Dunkel Schetter & Dolbier, 2011). A key element of
chronic stress is the individual’s perspective and evaluation of potential harm (Cohen,
Kessler, & Gordon, 1997; Lazarus & Folkman, 1984). According to Lazarus and
Folkman (1984), stress is present when a person experiences a stressor that either
matches or exceeds their ability to manage that situation. When a situation/stressor is
beyond the perceived coping level, the individual experiences negative emotion that
could lead to unhealthy behavior, such as poor diet quality, physical inactivity, and
prolonged screen time (Hruby et al., 2016; Lazarus & Folkman, 1984).
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It is important to note that perceived chronic stress is circumstantial and
contextual, making it variable between individuals, and even across ethnic groups
(Kumanyika, 2008). African Americans have been shown to exhibit higher levels of
perceived chronic stress than Whites (Chae et al., 2011; Kim, Bursac, DiLillo, White, &
West, 2009), stemming from racial discrimination and prolonged marginalization
(Dunkel Schetter et al., 2013; Ong et al., 2009). Related to chronic stress in minority
populations, Geronimus has proposed a “weathering” hypothesis that relates stress to
health outcomes (Geronimus, 1992). This theory purports that due to socioeconomic
adversity, marginalization, chronic stress and stigma, African American individuals
develop negative health outcomes beginning in young adulthood (Geronimus, 2001;
Geronimus & Thompson, 2004). Although this theory is mostly applied to females,
Geronimus and colleagues have found that when compared to White adults, African
American adults have an increased allostatic load, which refers to the physical wear and
tear on the body associated with repeated and prolonged activation of stress systems in
the body like the sympathetic nervous system (Baum et al., 1999; Geronimus, Hicken,
Keene, & Bound, 2006). In order to understand health inequities among African
Americans adolescents is seems crucial to consider the role of perceived chronic stress.
Within the context of stress and coping frameworks perceived stress has also been
studied from a stress-buffering hypothesis perspective. The stress-buffering hypothesis
purports that the presence of social support and resources helps to buffer, or shield, an
individual from the negative effects of stress, but only under high stress conditions
(Cohen & Wills, 1985). Furthermore, the buffering hypothesis holds that those with little
or no social support will have harmful effects on their health caused by health-related
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stressors, while these effects will be reduced for those with more social support (Baek,
Tanenbaum, & Gonzalez, 2014; Cohen & McKay, 1984) This theory has been tested in
various populations and with many different health outcomes, including diabetes, high
blood pressure, and weight gain (Baek et al., 2014; Bowen et al., 2014; Darling,
Fahrenkamp, Wilson, Karazsia, & Sato, 2016). One cross-sectional study of young
college students found that among males, higher levels of social support significantly
decreased the strength of the relationship between stress eating and change in BMI,
indicating that social support may serve as a buffer to overeating (Darling et al., 2016).
Given that parents can be a primary form of social support among African American
adolescents (McMahon, Felix, & Nagarajan, 2011), their influence may act as a buffer
against the negative effects of stress under high stress conditions. The current study will
utilize the stress-buffering hypothesis to test the moderating effects of positive parenting
practices on perceived chronic stress when predicting adolescent BMI over time.
Family Systems Theory. Incorporating family-based approaches into adolescent
obesity treatment has become increasingly common as the family system may have
substantial influence on health behaviors among adolescents (Kaplan, Arnold, Irby,
Boles, & Skelton, 2014; Kitzman-Ulrich et al., 2010; Wilson et al., 2015; Wilson,
Sweeney, Kitzman-Ulrich, Gause, & St. George, 2017). Family systems theory (FST)
purports that instead of focusing on the individual in isolation, the family context should
be considered when trying to understand and explain individual behavior (Broderick,
1993). Furthermore, FST proposes that a change in behavior of one member of the family
will affect the behavior of the other members, as the family acts as an interrelated system
(Bowen, 1978). FST additionally argues that family functioning is determined by the
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types of interactions among the members of the family (Broderick, 1993). In particular,
characteristics of authoritative parenting style, such as nurturing and supportive parentadolescent interactions have been associated with many desirable youth health outcomes,
including healthy weight status (Biglan, Flay, Embry, & Sandler, 2012; Kitzman-Ulrich
et al., 2010; Parletta, Peters, Owen, Tsiros, & Brennan, 2012; Wilson et al., 2017).
African American families face many barriers for engaging adolescents in
behaviors that will reduce obesity, such as healthy eating and physical activity (Jones et
al., 2014). Chronic stress may act as a substantial barrier to engagement in health
promoting behaviors among African American individuals, thus contributing to the racial
health inequities observed (Jackson, Knight, & Rafferty, 2010). For example, higher
perceived stress among adolescents has been associated with lower fruit and vegetable
intake, more snacking, higher waist circumference, and higher BMI (Cartwright et al.,
2003; van Jaarsveld et al., 2009). Family-based treatment programs designed to effect
adolescent weight-status have found success in training parents to develop authoritative
parenting skills and other positive parenting techniques (Kitzman-Ulrich et al., 2010;
Law, Wilson, St. George, Kitzman-Ulrich, & Kipp, 2019; Wilson et al., 2015). However,
few programs designed to incorporate parent training have taken into account the role of
chronic stress. Using FST as an integrated model with the stress-buffering framework,
this study will test for interactions between chronic stress and parenting factors that may
account for BMI in adolescents using a longitudinal study design (McCurdy, Gorman, &
Metallinos-Katsaras, 2010). This knowledge may be helpful for the development of
future family-based prevention and intervention efforts designed to reduce adolescent
BMI among African American families.
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1.2 Stress, Parenting and Obesity
Perceived Stress and Adolescent Obesity. Researchers have increasingly been
interested in investigating the relationship between perceived chronic stress and obesity
(Tomiyama, 2019). While some studies have found a relationship between perceived
chronic stress and adolescent BMI, the findings have been mixed and a majority of the
studies do not investigate this relationship among African American families. It is
important to investigate the potential role of stress among these families as it may impact
health outcomes and influence racial health inequities (Dunkel Schetter et al., 2013).
A handful of studies have investigated the relationship between maternal
perceived stress during infancy and obesity in young children. One longitudinal analysis
of German mothers of newborn infants found that postnatal maternal perceived stress
during the first year after birth had a positive relationship with children’s BMI z-scores
up to the age of five years (Leppert et al., 2018). In a cross-sectional study of low-income
Hispanic mothers, higher perceived stress was significantly associated with greater infant
overweight risk (Watt, Appel, Roberts, Flores, & Morris, 2013). While parent stress
during infancy may be associated with subsequent obesity in children, one meta-analysis
that reviewed studies from 5 different countries found that the risk of obesity was higher
for children whose mothers experienced higher stress between toddlerhood and
adolescence (Tate et al., 2015).
Previous findings suggest that there is a positive relationship between parental
report of perceived stress and adolescent obesity (Wilson & Sato, 2014; Zeller et al.,
2012). One longitudinal study with a primarily Hispanic sample (2.7% African
American), found that after controlling for age and sex of participants, perceived stress in
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parents at baseline was associated with an increase in predicted child BMI attained by age
10 as well as child BMI trajectory over a 4-year period (Shankardass et al., 2013).
However, only about 3% of the sample included African American youth. In a sample of
Latino families, Isasi and colleagues (2017) found that the prevalence of obesity in youth
increased with the number of caregiver stressors. They also found that adolescents whose
caregivers reported three or more stressors were more likely to be obese than adolescents
whose caregivers reported no stressors, independent of food home environment, child
diet quality, and child physical activity (Isasi et al., 2017). In a study of primarily African
American adolescents, the number of parent stressors was directly related to youth
obesity and parent-perceived stress was directly related to youth fast food consumption,
which has been associated with obesity risk (Davis & Carpenter, 2009; Parks et al.,
2012).
Some studies, however, have not found a relationship between parent perceived
stress and youth BMI. One study found that the level of parenting stress was not
associated with children’s risk of being overweight or obese, but this study only included
children between the ages of two and five and only about 20% were African American
(Walton et al., 2014). Additionally, in a cross-sectional study that included approximately
50% African American adolescents, parenting stress was not significantly associated with
youth BMI (Guilfoyle et al., 2010).
Along with parent perceived stress, the stress of the adolescent may be an
important factor to investigate when attempting to understand the mechanisms of
adolescent obesity. Lohman and colleagues (2009), in their cross-sectional study which
included about 40% African American adolescents (10-13 years old), found that
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increased levels of adolescent stress, but not maternal or family stress, was associated
with a greater likelihood of being overweight or obese (Lohman, Stewart, Gundersen,
Garasky, & Eisenmann, 2009). This relationship has also been investigated
longitudinally. Van Jaarsveld and colleagues measured BMI, waist circumference, and
perceived stress for 5 consecutive years in an adolescent sample (ages 11-16) from the
United Kingdom, with approximately 25% Black individuals (van Jaarsveld et al., 2009).
Although they did not find evidence that higher perceived stress was associated with
greater weight gain over the 5 years, they reported that BMI and waist measurements
were significantly higher among adolescents that reported moderate to high stress
compared to those that reported lower stress over the 5-year period.
In a national longitudinal study that included African American (~50%) and
White (~50%) female adolescents (ages 10-19), it was found that higher levels of
perceived stress during the 10 years predicted significantly greater increases in BMI over
time compared to lower levels of stress (Tomiyama et al., 2012). Additionally, this
relationship was significantly stronger for African American compared to White
adolescents. This study gives evidence that perceived stress has a role in early racial
health inequities related to weight status. Furthermore, these findings highlight the need
for further longitudinal analysis of the stress-obesity link in African American samples
exclusively.
Parenting Style, Stress, and Adolescent Obesity. The current study proposes to
examine a moderating relationship between parent and adolescent stress and parenting
style on adolescent BMI. However, little research has examined the moderating effects of
parenting style and perceived stress on adolescent obesity in African American families.
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Past research has consistently supported a main effect relationship between parenting
style and child BMI. However, much of the prior research investigating this relationship
has largely focused on younger samples of children (Loncar et al., 2019). In a number of
studies, authoritative parenting (high warm, moderate control) has been associated with
lower adolescent BMI (Berge et al., 2010; Kim et al., 2008; Sleddens et al., 2011). One
review found that children (2-17 years old) with authoritative parents were more likely to
eat nutritiously, engage in physical activity more often, and have healthier BMIs when
compared to children with non-authoritative parents (Sleddens et al., 2011). In a crosssectional study of primarily White 13-15 year old youth, investigators found that
maternal authoritative parenting was a significant predictor of healthier adolescent BMI
(Kim et al., 2008). Among one of the few longitudinal studies, Berge and colleagues
(2010) found that maternal authoritative parenting style was predictive of a lower
adolescent BMI after a 5-year follow up of a sample consisting of about 18% African
Americans. Not only do these studies rarely include African American adolescents in
their analyses, they do not test the possible interaction between authoritative parenting
and chronic stress when predicting adolescent BMI and few longitudinal studies exist.
Some research has supported a main effect relationship between parenting style
and parent stress. However the findings have been mixed and have not adequately
represented African American adolescents and their families. In a cross-sectional study of
Latino parent-toddler dyads, higher parent perceived stress was associated with a lower
authoritative parenting style (Heerman et al., 2018). One study of a diverse, minority
sample found that mothers with higher stress scores were more likely to express high
demanding/low responsive (Authoritarian) parenting style (Tovar et al., 2012).
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While the studies reviewed above highlight a connection between authoritative
parenting style, stress, and youth BMI, they do not evaluate these relationships
longitudinally and do not focus on the possible buffering effect of authoritative parenting.
Thus, the current study hypothesizes that authoritative parenting (Gray & Steinberg,
1999) will buffer the effects of parent and adolescent perceived stress on adolescent BMI,
as the nurturing parental support may reduce the overburden of the perceived stressors.
As African American adolescents are at high risk for deleterious health outcomes,
knowledge about this relationship has the potential to inform family-based prevention
and intervention for adolescent obesity.
Parent Feeding Practices, Stress, and Adolescent Obesity. The most
commonly studied parent feeding behaviors include responsibility for adolescent eating,
concern about adolescent weight, restriction of adolescent access to food, pressuring
adolescent to eat, and monitoring adolescent food intake (Child Feeding Questionairre
[CFQ]; Birch et al., 2001). For the purposes of this study, parent feeding practices are
separated into two domains: feeding practices that are related to nurturance
(responsibility and monitoring) and feeding practices that are related to control (concern
for adolescent weight, pressure to eat, and restriction of unhealthy foods; Loncar et al.,
2019).
Many studies have found associations between parent feeding practices and
adolescent weight-status (Holland et al., 2014; Shloim et al., 2015; Vollmer & Mobley,
2013). However, few studies have investigated the relationship between parent feeding
practices and parent stress, with few focusing on African American adolescents (ElBehadli et al., 2015; Hurley et al., 2008; Mitchell et al., 2009). In addition, to the best of
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our knowledge, no study has evaluated the potential moderating effects of parent feeding
practices on stress and adolescent BMI longitudinally.
The first of the two feeding practices related to nurturance, perceived
responsibility, encompasses the parents’ perception of their responsibility to feed their
child, such as providing nutritious foods and portioning out food at home (Birch et al.,
2001; Kaur et al., 2006). Parent responsibility is related to authoritative parenting as it
can be classified as a nurturing parenting practice. Only a handful of studies have
investigated the relationship between adolescent BMI and parent responsibility. In one
cross-sectional study that included about 55% African American families, Kaur and
colleagues did not find a significant relationship between parent responsibility and
adolescent BMI (Kaur et al., 2006). One randomized-controlled trial, which included
about 17% African Americans in the sample, found that increases in parental perceived
responsibility were associated with decreases in adolescent BMI (Holland et al., 2014).
Based on this last finding, it is reasonable to investigate the interaction between perceived
stress and parental responsibility, as responsibility may buffer the effects of perceived
stress on adolescent BMI.
Monitoring is a parental feeding behavior that encompasses the oversight a parent
exhibits over their youth’s eating (Birch et al., 2001). This could take the form of tracking
adolescents’ consumption of unhealthy foods or having some control over the home food
environment (Kaur et al., 2006). Two studies have found that greater parental monitoring
was related to higher adolescent weight (Schmidt et al., 2017; Towner, Reiter-Purtil,
Boles, & Zeller, 2015). However, many studies that have included African American
adolescents found no association between parental monitoring and adolescent BMI

15

(Burton, Wilder, Beech, & Bruce, 2017; Hennessy, Hughes, Goldberg, Hyatt, &
Economos, 2010; Kaur et al., 2006). The literature on parental monitoring has often
classified it as a controlling feeding practice (Towner et al., 2015). However, it has been
reported in overweight African American adolescents that parental monitoring was
significantly associated with higher adolescent self-efficacy for eating a healthy diet,
making it a potentially beneficial for adolescent BMI (Loncar et al., 2019). Findings
about the association between parental monitoring and adolescent BMI have been mixed,
possibly because they did not consider the interaction between monitoring and perceived
stress when predicting adolescent BMI, which may be crucial among families under high
stress conditions.
Parent feeding practices that are commonly associated with control include
concern for adolescent weight, pressure to eat, and restriction of unhealthy foods among
youth. These parenting practices may be associated with higher levels of perceived stress
and with higher adolescent BMI. For example, parental concern relates to the level to
which a parent is concerned about their child becoming overweight or losing control of
their eating (Birch et al., 2001; Kaur et al., 2006). Among African American families, it
has been found that greater parental concern was related to higher adolescent BMI
(Burton et al., 2017; Loncar et al., 2019). Additionally, one study found that less parental
concern for adolescent weight and eating behaviors was associated with healthier
adolescent weight (Holland et al., 2014). Because some research has found that parental
concern for adolescent weight to be associated with higher adolescent BMI, this parent
feeding practice may exacerbate the relationship between perceived stress and adolescent
BMI.
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Restriction is a parent feeding behavior that relates to the extent a parent restricts
their youth’s consumption of and access to certain foods (Birch et al., 2001). Some
research has found that lower parental restriction is related to lower adolescent BMI. For
example, a recent randomized controlled trial found that lower parental restriction in
adolescents’ diets was associated with lower BMI in a sample of overweight and obese
adolescents (Holland et al., 2014). However, recent research suggests that greater
parental restriction is related to greater adolescent BMI (Burton et al., 2017; Towner et
al., 2015). Regarding the relationship between parental restriction and parent stress, a few
studies have found significant associations. In one study of mothers of infants, parent
stress was positively associated with restrictive feeding (Hurley et al., 2008), however
interaction effects of stress and restrictive feeding on infant weight status were not
assessed. Additionally, in a sample of about 120 mothers with children (5-7 years old),
restrictive feeding practices were positively associated with maternal perceived stress
(Mitchell et al., 2009). However, this study did not investigate youth BMI as an outcome
and the sample did not include African American adolescents. Because restrictive feeding
has been found to be associated with higher adolescent BMI in African Americans, it is
predicted that an interaction between restriction and perceived stress will negatively
impact adolescent BMI.
Pressure to eat is a parent feeding practice that encompasses a parents' tendency to
pressure their child to eat more food, typically during mealtimes (Birch et al., 2001).
Investigation about the relationship between parental pressure to eat and adolescent BMI
has been mixed. A few studies involving African American youth have found that higher
parental pressure to eat was related to lower adolescent BMI (Burton et al., 2017;
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Hennessy et al., 2010). However, the majority of recent studies have found parental
pressure to eat at mealtimes was not significantly associated with adolescent BMI
(Holland et al., 2014; Kaur et al., 2006; Loth, Maclehose, Fulkeson, Crow, & Sztainer,
2013; Towner et al., 2015). Some investigation has been conducted regarding the
association of pressure to eat and parent stress. Berge and colleagues (2017) found that
greater parent stress earlier in the day was associated with 45% greater odds of parents
engaging in pressure to eat feeding practices at dinner the same night. However, this
study had a small percentage of African American families and did not investigate the
interaction between pressure to eat and perceived stress on adolescent BMI outcomes
(Berge et al., 2017). In another sample of children (5-7 years old), pressure to eat was
found to be positively correlated with maternal stress, such that mothers who exhibited
more pressure to eat at mealtimes tended to report higher perceived stress (Mitchell et al.,
2009). Again, this study did not investigate youth BMI as an outcome and the sample did
not include African American adolescents.
In summary, the current study will examine whether parent feeding practices
related to nurturance (responsibility and monitoring) will buffer the effects of parent and
adolescent perceived stress on adolescent BMI over time. In addition, the interaction
relationship between parent feeding practices commonly related to control (concern for
adolescent weight, pressure to eat, and restriction of unhealthy foods) and perceived
stress will be examined on adolescent BMI over time.
1.3 Study Purposes and Hypotheses
As African American adolescents are at high risk for deleterious health outcomes,
knowledge about how parenting style and parent feeding practices interact with perceived
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stress has the potential to inform family-based prevention and intervention efforts that are
tailored at reducing adolescent BMI among African American families. Perceived stress
appears to be an important factor to consider as it has been theorized to influence
adolescent BMI, but little investigation has been conducted to investigate whether
positive parenting moderates the effects of stress on adolescent BMI among African
American families.
The current study expands the current literature by investigating the relationship
between parenting style and parent feeding practices, perceived chronic stress and
adolescent BMI among African American adolescents longitudinally. Due to the differing
perspectives of chronic stress between adolescent and parent, the current study will assess
both types of stress and the moderating effects of parenting factors on adolescent BMI.
Specifically, this study aims to better understand the longitudinal relationships between
parent and adolescent stress and adolescent BMI from baseline to 16 weeks.
Aim 1a. This study will test the moderating effects of authoritative parenting and
parent perceived stress on adolescent zBMI. It is hypothesized that:
1. Authoritative parenting will buffer the effects of parent perceived stress when
predicting adolescent zBMI over time, such that under high perceived stress
conditions (but not low), high levels of authoritative parenting will be
associated with lower zBMI at 16 weeks in adolescents when compared to low
authoritative parenting (see Figure 2.1 & 2.2).
Aim 1b. The present study will test how parent feeding practices may buffer or
exacerbate the effects of parent perceived stress on adolescent BMI in African American
families. It is hypothesized that:
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2. Parent feeding practices commonly related to nurturance (responsibility and
monitoring) will buffer the effects of parent perceived stress when predicting
adolescent zBMI over time, such that under high perceived stress (but not
low), higher levels of nurturing parent feeding practices will be associated
with lower zBMI at 16 weeks in adolescents when compared to low nurturing
parent feeding practices (see Figure 2.3 & 2.4).
3. Parent feeding practices commonly related to control (concern for adolescent
weight, pressure to eat, and restriction of unhealthy foods) will interact with
high parent perceived stress when predicting adolescent zBMI over time, such
that under high perceived stress (but not low), higher levels of controlling
parent feeding practices will be associated with higher zBMI at 16 weeks in
adolescents when compared to low controlling parent feeding practices (see
Figure 2.5 & 2.6).
Aim 2a. This study will test the moderating effects of authoritative parenting and
adolescent perceived stress on adolescent zBMI. It is hypothesized that:
4. Authoritative parenting will buffer the effects of adolescent perceived stress
when predicting adolescent zBMI over time, such that under high adolescent
perceived stress (but not low), high levels of authoritative parenting will be
associated with lower adolescent zBMI at 16 weeks when compared to low
authoritative parenting (see Figure 2.7 & 2.8).
Aim 2b. The present study will also assess how parent feeding practices may
buffer or exacerbate the effects of adolescent perceived stress on adolescent BMI in
African American families. It is hypothesized that:
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5. Parent feeding practices commonly related to nurturance (responsibility and
monitoring) will buffer the effects of adolescent perceived stress when
predicting adolescent zBMI over time, such that under high perceived stress
(but not low), higher levels of nurturing parent feeding practices will be
associated with lower zBMI at 16 weeks in adolescents when compared to low
nurturing parent feeding practices (see Figure 2.9 & 2.10).
6. Parent feeding practices commonly related to control (concern for adolescent
weight, pressure to eat, and restriction of unhealthy foods) will interact with
high adolescent perceived stress when predicting adolescent zBMI over time,
such that under high perceived stress (but not low), higher levels of
controlling parent feeding practices will be associated with higher zBMI at 16
weeks in adolescents when compared to low nurturing parent feeding
practices (see Figure 2.11 & 2.12).
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Parenting Style:
Authoritative

Adolescent zBMI

Parent Perceived Stress

Figure 2.1. Conceptual diagram for moderating relationship between authoritative
parenting and parent perceived stress on adolescent zBMI.

Adolescent zBMI

Low Authoritative Parenting
High Authoritative Parenting

Low Stress

High Stress

Figure 2.2. Hypothesized interaction between authoritative parenting and parent
perceived stress on adolescent zBMI.
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Parental Feeding
Practices: Responsibility
& Monitoring

Adolescent zBMI

Parent Perceived Stress

Figure 2.3. Conceptual diagram for moderating effects of nurturing parental feeding
practices and parent perceived stress on adolescent zBMI.

Adolescent zBMI

Low Nurture Parental Feeding
High Nurture Parental Feeding

Low Stress

High Stress

Figure 2.4. Hypothesized interaction between nurturing parental feeding practices and
parent perceived stress on adolescent zBMI.
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Parental Feeding
Practices: Concern for
weight, Pressure to eat &
Restriction

Adolescent zBMI

Parent Perceived Stress

Figure 2.5. Conceptual diagram for moderating effects of controlling parental feeding
practices and parent perceived stress on adolescent zBMI.

Adolescent zBMI

High Control Parental Feeding
Low Control Parental Feeding

Low Stress

High Stress

Figure 2.6. Hypothesized interaction between controlling parent feeding practices and
parent perceived stress on adolescent zBMI.
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Parenting Style:
Authoritative

Adolescent Perceived
Stress

Adolescent zBMI

Figure 2.7. Conceptual diagram for moderating relationship between authoritative
parenting and adolescent perceived stress on adolescent zBMI.

Adolescent zBMI

Low Authoritative Parenting
High Authoritative Parenting

Low Stress

High Stress

Figure 2.8. Hypothesized interaction between authoritative parenting and adolescent
perceived stress on adolescent zBMI.
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Parental Feeding
Practices: Responsibility
& Monitoring

Adolescent Perceived
Stress

Adolescent zBMI

Figure 2.9. Conceptual diagram for moderating effects of nurturing parental feeding
practices and adolescent perceived stress on adolescent zBMI.

Adolescent zBMI

Low Nurture Parental Feeding
High Nurture Parental Feeding

Low Stress

High Stress

Figure 2.10. Hypothesized interaction between nurturing parental feeding practices and
adolescent perceived stress on adolescent zBMI.
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Parental Feeding
Practices: Concern for
weight, Pressure to eat &
Restriction

Adolescent Perceived
Stress

Adolescent zBMI

Figure 2.11. Conceptual diagram for moderating effects of controlling parental feeding
practices and adolescent perceived stress on adolescent zBMI.

Adolescent zBMI

High Control Parental Feeding
Low Control Parental Feeding

Low Stress

High Stress

Figure 2.12. Hypothesized interaction between controlling parent feeding practices and
adolescent perceived stress on adolescent zBMI.
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CHAPTER 2
METHODS
2.1 Participants
Data were collected from 140 African American parent-adolescent dyads that
were enrolled in the Families Improving Together (FIT) for Weight Loss randomized
controlled trial (Wilson et al., 2015). Participants were recruited through culturallyrelevant local events, festivals, advertisements or through collaboration with local
pediatric clinics and parks and recreation partners. Eligible families met the following
criteria: 1) have an African American adolescent between 11-16 years of age, 2)
participating adolescent was overweight or obese, as defined by having a BMI ≥85th
percentile for their age and sex, 3) have an in-home caregiver willing to participate with
the adolescent, and 4) have internet access. Adolescents with medical or psychiatric
conditions that would affect their diet or ability to exercise were excluded from the study.
Caregivers and/or adolescents that were currently enrolled in another weight loss or
health program were also excluded. All participants signed a University of South
Carolina IRB approved informed consent prior to participation. Families were given
compensation for their participation by way of incentives paid at measurement visits.
2.2 Study Design
Project FIT evaluates the efficacy of a group-randomized trial comparing a
motivational plus family-based weight loss (M+FWL) intervention to a basic health (BH)
education program on reducing z-BMI and improving diet and physical activity in
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overweight African American adolescents. Phase 1 of the trial tests the efficacy of an 8week face-to-face group randomized trial on reducing z-BMI and improving diet and
physical activity in overweight African American adolescents. In phase II of the trial
participants were re-randomized to either an 8-week tailored on-line intervention or a
control on-line program resulting in a 2 (M+FWL vs. BH group) x 2 (intervention vs.
control on-line program) factorial design; which allows for testing of the added effects of
the on-line intervention on maintenance of weight loss at a 6-month follow-up.
The current study is longitudinal, controlling for treatment groups using baseline
psychosocial surveys and adolescent BMI measurements gathered at two separate time
points during the intervention (baseline) and post online sessions (16 weeks). Full
methods and procedures for Project FIT are explained in separate literature (Wilson et al.,
2015).
2.3 Procedures
At the beginning of the program, FIT families attended two orientation sessions.
During this time, the parent-adolescent dyads completed anthropometric measurements
(height and weight) and psychosocial surveys. Weight and height measures were obtained
using a Seca 880 digital scale and a Shorr height board, respectively. Adolescent BMI
was calculated using these measures with Center for Disease Control (CDC) growth
charts, then standardized to BMI z-scores (zBMI) using the statistical analysis system
(SAS) program. Adolescent-report of perceived parenting style and parent feeding styles
were assessed with psychosocial survey measures at baseline. Parent perceived stress and
adolescent perceived stress were assessed with psychosocial surveys as part of a
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subsequent study offered to FIT participants who participated in the intervention.
Participants were paid $60 ($20 at baseline, $40 at 16-weeks) for their time.
2.4 Measures
Demographic and Covariate Information. Treatment condition was dummy
coded and controlled for as a covariate in all models. Age was calculated at the time of
baseline measurement using the birth date of the child and the date of the measurement
appointment. Sex was measured using parent-report data at time of consent. Marital
status was also measured using parent-reported data at time of consent. Parent education
will be used an indicator of socioeconomic status and will be measured using a parentself report item. Responses include ‘never attended school, ‘grades 1-8 (elementary),’
‘grades 9-11,’ ‘grades 12 or GED (high school graduate,’ ‘college 1 year to 3 years (some
college or technical school),’ ‘college 4 years or more (college graduate), and ‘graduate
training or professional degree.’
Parenting Measures.
Parenting style. Parenting style was measured using six items from an adolescent
self-report measure, the Authoritative Parenting Index (API; Jackson, Henriksen, &
Foshee, 1998). Based on Baumrind’s parenting styles, the API consists of two subscales
of responsiveness and demandingness (Baumrind, 1971). Responses are reported using a
5-point Likert scale ranging from “not at all like them” to “exactly like them.” Sample
items include “My parents make me feel better when I am upset,” and “My parents have
rules that I must follow.” Participants in this study will respond to 3 items for each
subscale (responsiveness, demandingness) for a total of 6 scored items. The
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demandingness and responsiveness subscales were found to be reliable for adolescents (α
= 0.77 and 0.85 respectively) and was shown to be comparable to the full scale (Huffman,
Wilson, Van Horn, & Pate, 2017; Jackson et al., 1998). Previous studies have
demonstrated construct validity of these measures, find that authoritative parenting was
associated with healthier weight-status in adolescents (Shloim et al., 2015).
Child feeding questionnaire. The Child Feeding Questionnaire (CFQ; Birch et
al., 2001) was used to evaluate parent feeding practices and feeding styles. The parentreport scale consists of five subscales measuring five dimensions of feeding: parental
responsibility, restriction, concern, monitoring, and pressure-to-eat. This scale has been
validated for use with adolescents, and each dimension is sufficiently reliable
(monitoring: α = 0.88; restriction: α = 0.72; pressure to eat: α = 0.71; concern: α = 0.82;
responsibility: α = 0.60; Kaur et al., 2006). Goodness of fit analyses indicated that each of
the five dimensions were valid (Kaur et al., 2006). Items in this questionnaire have been
modified to reflect the adolescent’s perspective on their parent’s feeding practices (rather
than the parent’s perspective on their own style). Responses for each dimension are
scored on a 5-point Likert scale.
Responsibility. The responsibility dimension of the CFQ consists of 3 items and
assessed parental feeding responsibility from the adolescent’s perspective. Sample
questions include “When home, how often is my parent responsible for preparing
my meals?” and “How often is my parent responsible for deciding if I have eaten
the right kind of foods?” Responses range from ‘1 = never’ to ‘5 = always.’
Monitoring. The monitoring dimension of the CFQ consists of 3 items that
evaluated parental monitoring of adolescent diet from the adolescent’s
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perspective. Sample questions include “How often does my parent keep track of
the sweets (candy, ice cream, pies, pastries) that I eat?” and “How often does my
parent keep track of the high-fat foods that I eat?” Responses range from ‘1 =
never’ to ‘5 = always.’
Concern. The concern dimension of the CFQ consists of 3 items and assessed
parental concern for their adolescent’s risk for being overweight from the
adolescent’s perspective. Sample questions include “How concerned is my parent
about me eating too much?” and “How concerned is my parent about me
becoming overweight?” Responses range from ‘1 = unconcerned’ to ‘5 =
concerned.’
Restriction. The restriction dimension of the CFQ consists of 12 items and
assessed parental feeding restriction from the adolescent’s perspective. Sample
items include “Does my parent intentionally keep some foods out of my reach?”
and “If my parent did not guide or regulate my eating, I would eat too many junk
foods.” Responses range from ‘1 = disagree’ to ‘5 = agree.’
Pressure-to-eat. The pressure-to-eat dimension of the CFQ consists of four items
that assess the adolescent’s perspective of how often parents’ pressure their
adolescents to eat. Sample questions include “I should always eat all the food on
my plate.” And “If I say ‘I’m not hungry,’ my parent tries to get me to eat
anyway.” Responses range from ‘1 = never’ to ‘5 = always.’
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Stress Measure.
Parent and Adolescent Perceived Stress. The 10-item version of the Perceived
Stress Scale (PSS) was used to evaluate both parent and adolescent perceived stress
(Cohen, Kamarck, & Mermelstein, 1983; Cohen & Williamson, 1988). As the items are
easy to understand, the PSS was developed for use with community samples with at least
an eighth-grade education. The PSS has been used as a stable measure of chronic stress
among African American adolescents, as the questions are general in nature, measuring
the degree to which the respondent perceived their life to be unpredictable,
uncontrollable, and overburdened over the past month (Tomiyama et al., 2012).
Furthermore, scores on the perceived stress scale have been found to be stable over a
period of 5 months in parents, suggesting its nature as a trait measure of chronic
perceived stress (Dunkel Schetter et al., 2013). This measure has been used extensively to
test whether stress predicts disease processes or outcomes (Cohen & Janicki‐Deverts,
2012; Cohen & Williamson, 1988). Questions are rated on a 5-point Likert scale and
sample items include “In the last month, how often have you felt nervous and “stressed”?,
“In the last month, how often have you been angered because of things that were outside
of your control?”, and “In the last month, how often have you been upset because of
something that happened unexpectedly?”. Answers are summed to create an index, with
four positively worded items reverse coded. The PSS not only captures appraisals of loss
of control and inability to cope, but it is a well validated index of general stress appraisal
considering stress in all domains in life (Lee, 2012). The PSS-10 had an internal
consistency of 0.91 in national samples (Cohen & Janicki‐Deverts, 2012). Additionally,
the PSS has shown sufficient convergent and divergent validity, being highly associated
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with other measures of stress (Dunkel Schetter et al., 2013; Roberti, Harrington, &
Storch, 2006). The PSS has been used repeatedly among African American populations
in research and clinical settings (Sims et al., 2008).
Anthropometric Measures.
Adolescent zBMI. Adolescent BMI was measured using height, weight, and age
at baseline and 16 weeks. Height and weight measurements were taken at baseline and
again at 16 weeks at the end of the program. An average height and an average weight are
calculated using these two measurements. The CDC growth curves for adolescent BMI
will be used to assess this measure. Statistical Analysis Software (SAS) was used to
standardize adolescent BMI (zBMI) for comparison.
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CHAPTER 3
STATISTICAL ANALYSES
3.1 Missing Data
Missing data was assumed to be missing at random. Missing baseline or Time 2
measurements of adolescent zBMI were dealt with using a single imputation. Imputation
procedures were conducted in the statistical package R using the Amelia package.
Diagnostics examining the results of the imputation were examined to ensure linearity
assumptions were met and correlations between variables were examined for strong
multicollinearity.
3.2 Preliminary Analyses and Assumptions
Assumptions for the multiple regression analyses were met. To address the
assumption of normality, histograms of the standardized residuals were assessed.
Scatterplots of the standardized residuals and predicted values were evaluated to assess
for homoscedasticity. A Cook’s distance measure was used to check for influential points
in the data and a Durbin-Watson test was used to assess independence of errors.
As adolescent zBMI was measured over time, longitudinal assumptions, such as
stability, stationarity and equilibrium were tested. Stability of the mean over time was
examined by comparing means of zBMI at both time points. Stationarity, which assumes
that obtaining zBMI measures is the same at baseline and post-intervention, has been met
due to the strict and stable protocol of obtaining BMI measurements by trained staff
during the intervention. Equilibrium, which assumes temporal stability in the patterns of
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covariance and variance among variables, was tested by comparing variance and
covariance scores across the two measurements of zBMI.
3.3 Data Analysis
A hierarchical multiple regression analysis was conducted to assess the interaction
effects of authoritative parenting style, parent feeding practices, and parent perceived
stress on adolescent zBMI at 16 weeks controlling for treatment condition. Adolescent
age, adolescent sex, and parent BMI were included as covariates in each model due to
their known associations with adolescent zBMI. Marital status and parent education were
included as covariates due to their known associations with perceived stress. In addition,
adolescent zBMI at baseline (Time 1) was included as a covariate. Adolescent age at the
time of data collection was coded in years and mean centered. Sex was coded ‘1’ for
males and ‘0’ for females. The research questions were answered using the following
regression equations.
Aim 1. Parent Perceived Stress and Adolescent zBMI Equations
Equation 1. zBMI (16 weeks) = β0 + β1Age +β2Male + β3Marital Status +
β4Parent Education + β5Parent BMI + β6Adolescent BMI (Time 1) + β7Treatment
Condition + ε,
Equation 2. zBMI (16 weeks) = β0 + β1Age +β2Male + β3Marital Status +
β4Parent Education+ β5Parent BMI + β6Adolescent zBMI (Time 1)+ β7Treatment
Condition + β8Authoritative Parenting Style + β9Feeding Responsibility +
β10Feeding Restriction+ β10Feeding Monitoring + β12Feeding Concern +
β13Feeding Pressure-to-Eat + β14Parent Perceived Stress + ε,
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Equation 3. zBMI (16 weeks) = β0 + β1Age +β2Male + β3Marital Status +
β4Parent Education+ β5Parent BMI + β6Adolescent zBMI (Time 1) +
β7Treatment Condition + β8Authoritative Parenting Style + β9Feeding
Responsibility + β10Feeding Restriction+ β11Feeding Monitoring + β12Feeding
Concern + β13Feeding Pressure-to-Eat + β14Parent Perceived Stress +
β15Authoritative Parenting Style*Parent Perceived Stress + β16Feeding
Responsibility*Parent Perceived Stress + β17Feeding Restriction*Parent
Perceived Stress + β18Feeding Monitoring*Parent Perceived Stress + β19Feeding
Concern*Parent Perceived Stress + β20Feeding Pressure-to-Eat*Parent
Perceived Stress + ε
where β0 is the intercept, β1-7 are the effects of covariates (age, sex, marital status,
parent education, parent BMI, adolescent zBMI at Time 1, treatment condition), β8-13
assesses the effects of parenting factors (authoritative parenting and parent feeding
practices), β14 is the effect of parent perceived stress, β15-20 assesses the interaction effects
of parenting practices and parent perceived stress, and ε is the residual. The β coefficients
for these factors were each assessed to answer the research questions.
In addition, a hierarchical multiple regression analysis was conducted to assess
the interaction effects of authoritative parenting style, parent feeding practices, and
adolescent perceived stress on adolescent zBMI at 16 weeks controlling for treatment
condition. Adolescent age, adolescent sex, and parent BMI were included as covariates in
each model due to their known associations with adolescent zBMI. Marital status and
parent education were included as covariates due to their known associations with
perceived stress. In addition, adolescent zBMI at baseline (Time 1) was included as a
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covariate. Adolescent age at the time of data collection was coded in years and mean
centered. Sex will be coded ‘1’ for males and ‘0’ for females. The research questions
were answered using the following regression equations.
Aim 2. Adolescent Perceived Stress and Adolescent zBMI Equations
Equation 1. zBMI (16 weeks) = β0 + β1Age +β2Male + β3Marital Status +
β4Parent Education + β5Parent BMI + β6Adolescent BMI (Time 1) + β7Treatment
Condition + ε,
Equation 2. zBMI (16 weeks) = β0 + β1Age +β2Male + β3Marital Status +
β4Parent Education+ β5Parent BMI + β6Adolescent zBMI (Time 1)+ β7Treatment
Condition + β8Authoritative Parenting Style + β9Feeding Responsibility +
β10Feeding Restriction+ β10Feeding Monitoring + β12Feeding Concern +
β13Feeding Pressure-to-Eat + β14Adolescent Perceived Stress + ε,
Equation 3. zBMI (16 weeks) = β0 + β1Age +β2Male + β3Marital Status +
β4Parent Education+ β5Parent BMI + β6Adolescent zBMI (Time 1) +
β7Treatment Condition + β8Authoritative Parenting Style + β9Feeding
Responsibility + β10Feeding Restriction+ β11Feeding Monitoring + β12Feeding
Concern + β13Feeding Pressure-to-Eat + β14Adolescent Perceived Stress +
β15Authoritative Parenting Style*Adolescent Perceived Stress + β16Feeding
Responsibility*Adolescent Perceived Stress + β17Feeding Restriction* Adolescent
Perceived Stress + β18Feeding Monitoring* Adolescent Perceived Stress +
β19Feeding Concern* Adolescent Perceived Stress + β20Feeding Pressure-to-Eat*
Adolescent Perceived Stress + ε
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where β0 is the intercept, β1-7 are the effects of covariates (age, sex, marital status,
parent education, parent BMI, adolescent zBMI at Time 1, treatment condition), β8-13
assesses the effects of parenting factors (authoritative parenting and parent feeding
practices), β14 is the effect of adolescent perceived stress, β15-20 assesses the interaction
effects of parenting practices and adolescent perceived stress, and ε is the residual. The β
coefficients for these factors were each assessed to answer the research questions.
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CHAPTER 4
RESULTS
4.1 Demographic Data
Demographic data are presented in Table 4.1. The sample included 148
adolescent-parent dyads. Adolescents were on average obese (MBMI% = 96.7, SD = 3.90).
Parents had an average BMI of 37.63 (SD = 8.21). The majority of parents (94.6%) and
adolescents (64.2%) were female. The majority of the parents had received some college
education or higher (83.7%) and most of the parents reported that they were currently
employed or working (68.9%). The number of children in the household ranged from 1 to
7, with a majority having 2 or less (69.6%; see Table 4.1).
4.2 Correlational Analysis
Correlation analyses are presented in Table 4.2. Adolescent zBMI at baseline was
significantly correlated with adolescent zBMI at Time 2 (r = 0.696), parent BMI (r =
0.382), child age (r = -0.134) and parental concern (r = 0.163). Parent BMI was
correlated with adolescent perceived stress (r = 0.173). Both parental concern (r = 0.186) and adolescent perceived stress (r = -0.224) were correlated with the adolescent
being male. Child age was negatively correlated with parental responsibility (r = -0.227)
and parental restriction (r = -0.210). Authoritative parenting was correlated with parental
responsibility (r = 0.385), parental restriction (r = 0.234), parental monitoring (r = 0.359),
and parental concern (r = 0.327). In addition, adolescent perceived stress was negatively
correlated with authoritative parenting (r = -0.235) and parental monitoring (r = -0.175).
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4.3 Parent Perceived Stress and Adolescent zBMI
A hierarchical regression model was used to examine the interaction effects of
authoritative parenting style, parental feeding practices, and parent perceived stress on
adolescent zBMI at 16 weeks controlling for covariates (Table 4.3). The first step of the
model included the covariates (age, sex, marital status, parent education, parent BMI,
adolescent zBMI at Time 1, treatment condition) and was significant (F (7, 140) = 43.68,
p < 0.001). This step of the model accounted for 68% of the variance in adolescent zBMI
at 16 weeks (R2 = 0.686). The high percentage of variance explained may be due to the
inclusion of baseline adolescent zBMI in the models, which was highly correlated with
adolescent zBMI at Time 2 (r = 0.696). As expected, adolescent zBMI at baseline
significantly predicted adolescent zBMI at 16 weeks (B = 0.781, SE = 0.062, p < 0.001).
The second step of the model, which also examined the main effects of authoritative
parenting style, parental feeding practices, and parent perceived stress was significant (F
(14, 133) = 22.05, p < 0.001; ∆R2 = 0.013) in addition to covariates. No main effects were
observed in the second step.
The third and final step of the model, which examined the interaction effects of
authoritative parenting style, parental feeding practices, and parent perceived stress on
adolescent zBMI at 16 weeks was significant (F (20, 127) = 16.79, p < 0.001, ∆R2 =
0.027). A significant interaction was found between parental pressure to eat and parent
perceived stress when predicting adolescent zBMI (B = 0.092, SE = 0.032, p = 0.004).
Simple slopes analysis further demonstrated that under higher perceived stress, higher
pressure to eat predicted higher adolescent zBMI (B = 0.094, SE = 0.038, p < 0.01; see
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Figure 4.1) and lower pressure to eat predicted lower adolescent zBMI (B = -0.087, SE =
0.043, p < 0.05; see Figure 4.1).
4.4 Adolescent Perceived Stress and Adolescent zBMI
A hierarchical regression model was also used to examine the interaction effects
of authoritative parenting style, parental feeding practices, and adolescent perceived
stress on adolescent zBMI at 16 weeks controlling for covariates (Table 4.4). The first
step of the model included the covariates (age, sex, marital status, parent education,
parent BMI, adolescent zBMI at Time 1, treatment condition) and was significant (F (7,
126) = 45.76, p < 0.001). This step of the model accounted for 72% of the variance in
adolescent zBMI at 16 weeks (R2 = 0.718). Again, the high percentage of variance
explained may be due to the inclusion of baseline adolescent zBMI in the models.
Adolescent zBMI at baseline significantly predicted adolescent zBMI at 16 weeks (B =
0.853, SE = 0.06, p < 0.001). The second step of the model, which examined the main
effects of authoritative parenting style, parental feeding practices, and adolescent
perceived stress was significant (F (14, 119) = 22.995, p < 0.001; ∆R2 = 0.012) in
addition to covariates. No main effects were observed in the second step.
The third step of the model, which examined the interaction effects of
authoritative parenting style, parental feeding practices, and adolescent perceived stress
on adolescent zBMI at 16 weeks was significant (F (20, 113) = 16.79, p < 0.001; ∆R2 =
0.018). A significant interaction was found between parental monitoring and adolescent
perceived stress when predicting adolescent zBMI (B = 0.085, SE = 0.036, p = 0.021).
However, simple slopes analysis showed no significant conditional effects when
comparing low and high adolescent stress levels (see Figure 4.2).
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Table 4.1 Demographic Data for Total Sample

Variable

(N=148)

Age M(SD)
Parent
Adolescent

44.45 (8.65)
12.93 (1.78)

BMI M (SD)
Parent
Adolescent (%, percentile)

37.63 (8.21)
96.7 (3.90)

Sex (female), (%)
Parent
Adolescent

94.60%
64.20%

Parent education
9 to 11 years
12 years
Some college
4-year college
Professional degree

5 (3.4%)
19 (12.8%)
64 (43.2%)
25 (16.9%)
35 (23.6%)

Parent income N (%)
<$10K
$10–24K
$25–39K
$40–54K
$55K+

23 (15.5%)
26 (17.6%)
40 (27.0%)
20 (13.5%)
39 (26.4%)

Parent Employment
Working
Unemployed/laid off
Retired
Unable to work/disabled
Homemaker
Student
Other

102 (68.9%)
13 (8.8%)
7 (4.7%)
6 (4.1%)
11 (7.4%)
5 (3.4%)
4 (2.7%)
43

Parent Marital Status
Married
Divorced/separated
Widowed
Never married
Unmarried couple

57 (38.5%)
46 (31%)
6 (4.1%)
30 (20.3%)
9 (6.1%)

Number of Children in the Home
1 or less
2
3-4
5+

59 (39.9%)
44 (29.7%)
40 (27.1 %)
5(3.4%)
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Table 4.2 Correlations

Variable
1. Adolescent
zBMI (Time 1)
2. Adolescent
zBMI (Time 2)

2

3

4

5

6

7

8

9

10

11

12

13

15

—
.696**

—
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3. Parent BMI

.382

**

.297**

—

4. Child sex
(male)

0.051

0.105

0.104

—

5. Child Age

-.134*

-0.022

-0.056

0.000

—

6. Marital Status

-0.092

-0.089

0.005

0.033

0.001

—

0.006

-0.037

-0.119

-0.121

0.049

-0.106

—

0.031

0.007

-0.120

-0.077

0.053

0.095

-0.07

—

-0.089

-0.002

0.026

-0.092

-0.053

0.010

0.007

0.017

—

0.000

0.013

0.079

0.015

-.227**

0.038

-0.110

-0.014

.385**

—

0.119

0.074

0.058

-0.028

-.210**

-0.029

-0.048

0.017

.234**

.426**

—

0.103

0.084

0.008

-0.031

-0.118

0.035

-0.024

-0.075

.359**

.533**

.471**

—

.163*

.144*

-0.009

-.186**

-0.073

-0.117

0.012

-0.004

.327**

.431**

.360**

.396**

**

**

**

7. Education
Level
8. Treatment
Condition
9. Parenting
Style
10. Feeding
Responsibility
11. Feeding
Restriction
12. Feeding
Monitoring
13. Feeding
Concern
14. Feeding
Pressure-to-Eat
15. Parent
Perceived Stress
16. Adolescent
Perceived Stress

14

.409

0.013

0.008

0.020

-0.092

-0.117

0.052

-0.113

0.000

0.058

.232

-0.064

0.014

0.078

0.036

0.046

0.072

-0.127

0.013

0.012

-0.010

-0.016

0.156

0.103

.173*

-.224**

-0.101

-0.019

-0.076

0.113

-.235**

-0.130

-0.001

Note ** Correlation is significant at the 0.01 level (2-tailed).
Note * Correlation is significant at the 0.05 level (2-tailed).

—
.149*

—

-0.075

-0.040

0.099

—

-.175*

0.074

0.035

0.130

.297

Table 4.3 Regression Analyses Assessing the Interaction Effects of Parenting Practices and Parent Perceived Stress on
Adolescent zBMI
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Model
1 Intercept
Child Age
Child sex (male)
Marital Status
Education Level
Parent BMI
Adolescent BMI (Time 1)
Treatment Condition
2 Intercept
Child Age
Child sex (male)
Marital Status
Education Level
Parent BMI
Adolescent BMI (Time 1)
Treatment Condition
Parenting Style
Feeding Responsibility
Feeding Restriction
Feeding Monitoring
Feeding Concern

B
0.327
0.005
0.050
0.021
-0.043
0.002
0.857
-0.008
0.274
0.009
0.063
0.021
-0.037
0.003
0.819
0.002
-0.029
0.027
-0.010
0.002
0.042

SE
0.277
0.014
0.052
0.015
0.023
0.003
0.055
0.050
0.290
0.015
0.054
0.015
0.024
0.003
0.060
0.050
0.029
0.032
0.030
0.034
0.032

t
1.179
0.327
0.956
1.438
-1.850
0.524
15.640
-0.153
0.946
0.581
1.161
1.410
-1.525
0.737
13.586
0.041
-0.997
0.849
-0.338
0.067
1.319

p
0.241
0.744
0.341
0.153
0.066
0.601
<.001*
0.879
0.346
0.562
0.248
0.161
0.130
0.462
<.001*
0.968
0.320
0.397
0.736
0.947
0.190

95% CI
-0.221 0.875
-0.023 0.033
-0.054 0.154
-0.008 0.050
-0.089 0.003
-0.005 0.008
0.749 0.966
-0.106 0.091
-0.299 0.847
-0.021 0.038
-0.044 0.170
-0.009 0.051
-0.084 0.011
-0.004 0.009
0.700 0.938
-0.098 0.102
-0.088 0.029
-0.036 0.091
-0.070 0.050
-0.065 0.070
-0.021 0.105

R2
0.670

ΔR2

0.699

0.013

3
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Feeding Pressure-to-Eat
Parent Perceived Stress
Intercept
Child Age
Child sex (male)
Marital Status
Education Level
Parent BMI
Adolescent BMI (Time 1)
Treatment Condition
Parenting Style
Feeding Responsibility
Feeding Restriction
Feeding Monitoring
Feeding Concern
Feeding Pressure-to-Eat
Parent Perceived Stress
Parenting Style*Parent Perceived Stress
Responsibility*Parent Perceived Stress
Restriction*Parent Perceived Stress
Monitoring*Parent Perceived Stress
Concern*Parent Perceived Stress
Pressure-to-Eat*Parent Perceived Stress

N = 148
Note *significance with alpha criteria of 0.05

0.031
0.011
0.275
0.008
0.047
0.027
-0.032
0.004
0.781
0.002
-0.047
0.016
-0.001
0.033
0.044
0.009
0.001
0.010
0.033
-0.046
0.014
-0.028
0.092

0.029
0.026
0.292
0.015
0.054
0.015
0.024
0.003
0.062
0.050
0.030
0.032
0.030
0.035
0.032
0.030
0.027
0.029
0.034
0.033
0.040
0.037
0.032

1.092
0.406
0.943
0.527
0.870
1.751
-1.344
1.082
12.633
0.047
-1.576
0.505
-0.034
0.955
1.358
0.298
0.033
0.346
0.944
-1.401
0.338
-0.747
2.919

0.277
0.686
0.348
0.599
0.386
0.082
0.181
0.281
<.001*
0.963
0.117
0.614
0.973
0.341
0.177
0.766
0.973
0.730
0.347
0.164
0.736
0.456
0.004*

-0.026
-0.041
-0.303
-0.022
-0.060
-0.003
-0.079
-0.003
0.659
-0.096
-0.107
-0.047
-0.060
-0.036
-0.020
-0.050
-0.052
-0.047
-0.036
-0.111
-0.066
-0.102
0.030

0.088
0.062
0.853
0.038
0.153
0.057
0.015
0.010
0.904
0.101
0.012
0.080
0.058
0.103
0.107
0.068
0.053
0.067
0.101
0.019
0.093
0.046
0.155

0.726

0.027

Table 4.4 Regression Analyses Assessing the Interaction Effects of Parenting Practices and Adolescent Perceived Stress on
Adolescent zBMI
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Model
1 Intercept
Child Age
Child sex (male)
Marital Status
Education Level
Parent BMI
Adolescent BMI (Time 1)
Treatment Condition
2 Intercept
Child Age
Child sex (male)
Marital Status
Education Level
Parent BMI
Adolescent BMI (Time 1)
Treatment Condition
Parenting Style
Feeding Responsibility
Feeding Restriction
Feeding Monitoring
Feeding Concern

B
0.288
0.002
0.038
0.021
-0.041
0.003
0.874
-0.026
0.189
0.010
0.060
0.021
-0.035
0.003
0.841
-0.025
-0.027
0.034
0.002
-0.001
0.030

SE
0.284
0.015
0.053
0.015
0.023
0.003
0.055
0.050
0.303
0.016
0.057
0.015
0.024
0.003
0.060
0.051
0.030
0.033
0.030
0.034
0.033

t
1.016
0.106
0.708
1.412
-1.746
0.810
16.033
-0.517
0.622
0.613
1.053
1.416
-1.429
0.918
13.970
-0.480
-0.902
1.023
0.054
-0.018
0.896

p
0.311
0.916
0.480
0.160
0.083
0.419
<.001*
0.606
0.535
0.541
0.295
0.159
0.156
0.361
<.001*
0.632
0.369
0.308
0.957
0.985
0.372

95% CI
-0.273 0.850
-0.027 0.030
-0.068 0.144
-0.008 0.050
-0.087 0.005
-0.004 0.009
0.766 0.982
-0.126 0.074
-0.411 0.788
-0.021 0.041
-0.053 0.173
-0.008 0.051
-0.083 0.013
-0.004 0.010
0.722 0.960
-0.126 0.077
-0.088 0.033
-0.032 0.099
-0.058 0.062
-0.069 0.068
-0.036 0.095

R2
0.718

ΔR2

0.730

0.012

3
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Feeding Pressure-to-Eat
Adolescent Perceived Stress
Intercept
Child Age
Child sex (male)
Marital Status
Education Level
Parent BMI
Adolescent BMI (Time 1)
Treatment Condition
Parenting Style
Feeding Responsibility
Feeding Restriction
Feeding Monitoring
Feeding Concern
Feeding Pressure-to-Eat
Adolescent Perceived Stress
Parenting Style*Adolescent Perceived Stress
Responsibility*Adolescent Perceived Stress
Restriction*Adolescent Perceived Stress
Monitoring*Adolescent Perceived Stress
Concern*Adolescent Perceived Stress
Pressure-to-Eat*Adolescent Perceived Stress

N = 134
*significance with alpha criteria of 0.05

0.030
0.014
0.209
0.011
0.029
0.029
-0.047
0.003
0.853
-0.027
-0.032
0.019
0.006
-0.010
0.035
0.032
-0.018
-0.025
-0.003
0.038
0.085
-0.045
-0.005

0.029
0.029
0.302
0.016
0.059
0.016
0.025
0.003
0.060
0.052
0.031
0.034
0.032
0.035
0.034
0.030
0.034
0.033
0.031
0.033
0.036
0.038
0.032

1.031
0.490
0.693
0.717
0.488
1.876
-1.912
0.957
14.099
-0.511
-1.028
0.564
0.175
-0.294
1.048
1.059
-0.520
-0.760
-0.099
1.147
2.349
-1.184
-0.162

0.305
0.625
0.490
0.475
0.626
0.063
0.058
0.341
<.001*
0.611
0.306
0.574
0.862
0.769
0.297
0.292
0.604
0.449
0.921
0.254
0.021*
0.239
0.872

-0.028
-0.044
-0.389
-0.020
-0.088
-0.002
-0.096
-0.004
0.733
-0.129
-0.094
-0.048
-0.057
-0.080
-0.031
-0.028
-0.085
-0.090
-0.064
-0.027
0.013
-0.120
-0.068

0.089
0.073
0.808
0.042
0.145
0.060
0.002
0.010
0.973
0.076
0.030
0.085
0.068
0.059
0.102
0.091
0.050
0.040
0.057
0.103
0.156
0.030
0.057

0.748

0.018

Figure 4.1. Conditional interaction between parental pressure to eat
and parent perceived stress on adolescent zBMI. (*indicates significant
with alpha criteria of 0.05)
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Figure 4.2. Conditional interaction between parental monitoring
and adolescent perceived stress on adolescent zBMI. (*indicates
significant with alpha criteria of 0.05)
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CHAPTER 5
DISCUSSION
The current study evaluated the relationship between parenting style, parental
feeding practices, and perceived chronic stress of both parents and youth on zBMI among
African American adolescents across baseline to 16 weeks. Specifically, this study aimed
to better understand the longitudinal relationships between parent and adolescent stress
and adolescent BMI from baseline to 16 weeks. The results indicated that parental
pressure to eat interacted with parent perceived stress on predicting adolescent BMI, such
that under high perceived stress, higher parental pressure to eat predicted higher
adolescent BMI while lower parental pressure to eat predicted lower adolescent BMI.
Additionally, it was found that parental monitoring moderated the relationship between
adolescent perceived stress and adolescent BMI. While patterns in this interaction appear
to be similar to those seen with parent perceived stress (See Figure 4.2), no conditional
effects were significant when comparing parental monitoring under low and high stress
conditions.
A possible moderating factor that was considered in this study was parental
pressure to eat, which was predicted to interact with perceived stress on adolescent BMI
under high stress conditions. A few studies have found that greater pressure to eat was
associated with higher reported parent stress, alluding to the possible negative impact of
this parental feeding practice (Berge et al., 2017; Mitchell et al., 2009). Somewhat
consistent with these findings, our study showed that parental pressure to eat moderated
52

parent perceived stress in predicting adolescent BMI. Families with high parent perceived
stress who exhibited higher pressure to eat demonstrated higher adolescent BMI over
time. Additionally, families with higher parent perceived stress who exhibited lower
pressure to eat demonstrated lower adolescent BMI over time. This finding is in line with
the hypothesis made about pressure to eat, such that under higher stress conditions,
parents that practiced more pressure to eat tended to have adolescents with higher BMI.
The stress-buffering hypothesis purports that nurturing parenting practices lead to better
health outcomes in high stress conditions (Cohen & Wills, 1985). This finding
demonstrates support for this hypothesis as less controlling parental feeding, specifically
less pressure to eat, yielded lower adolescent BMI in high stress conditions.
To the best of our knowledge, the present study is the first to find an interaction
between perceived parent stress and parent pressure to eat among African American
families. Some studies have concluded that higher parental pressure to eat was related to
lower adolescent BMI (Burton et al., 2017; Hennessy et al., 2010). However, this study
goes beyond this finding showing the importance of considering chronic stress levels of
the parent (Dunkel Schetter et al., 2013; Tomiyama, 2019). Future family-based health
programs should consider addressing the controlling feeding practice of pressure to eat
when trying to lower adolescent BMI among African American families. It is interesting
to note that the interaction between adolescent perceived stress and pressure to eat was
not significant when predicting adolescent BMI over time.
Two studies have found that greater parental monitoring was related to higher
adolescent weight (Schmidt et al., 2017; Towner et al., 2015), while some including
African American adolescents have found no association between parental monitoring
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and adolescent BMI (Burton et al., 2017; Hennessy et al., 2010; Kaur et al., 2006).
Findings about this relationship have been mixed, possibly because they did not consider
the interaction between monitoring and perceived stress when predicting adolescent BMI.
The present study is the first, to the best of our knowledge, to find that parental
monitoring moderated the relationship between adolescent perceived stress and
adolescent BMI over time. Findings were not consistent with hypotheses, which proposed
that under high adolescent perceived stress (not low), higher parental monitoring would
demonstrate lower adolescent BMI. No conditional effects were significant in revealing
the differences between high and low adolescent perceived stress. However, this finding
goes beyond previous literature that found a positive relationship between parental
monitoring and adolescent weight (Schmidt et al., 2017; Towner et al., 2015), indicating
the importance of perceived chronic stress among African American families. Further
research should investigate this moderating effect as many family-based weight
management programs use parental monitoring as a component of treatment (Wilson et
al., 2015; Wilson et al., 2019). It may be important to consider how monitoring interacts
with adolescent stress when designing interventions targeted at reducing adolescent BMI.
It was anticipated that authoritative parenting, which has been found to be related
to weight related outcomes among African American adolescents (Berge, Wall, Loth, &
Neumark-Sztainer, 2010; Kim et al., 2008; Sleddens, Gerards, Thijs, De Vries, &
Kremers, 2011), would act as buffer for parent and adolescent chronic stress.
Surprisingly, significant interactions were not found between authoritative parenting style
and neither parent perceived stress nor adolescent perceived stress. Additionally, other
parental feeding practices that were included in the study (responsibility, concern for
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adolescent weight, and restriction of unhealthy foods) did not significantly interact with
parent or adolescent chronic stress when predicting adolescent BMI over time. Further
evaluation should be aimed at understanding the role of these parent practices in African
American families that experience chronic stress. While there may be numerous
explanations for these non-significant findings, one possible explanation involves the
potential resilience of these families in high chronic stress conditions. African American
families may exhibit higher resilience that leads to greater stress tolerance, alternating the
overall impact of parenting factors, such as authoritative parenting (Taylor & Conger,
2017). Additionally, some research has found that authoritarian parenting (low warmth,
high control) is associated with adaptive developmental outcomes among African
Americans (Brody & Flor, 2008). Future research should consider the cultural differences
in parenting styles among African American families under chronic stress.
This study was not void of limitations, which should be considered when
interpreting the results. This study incorporated a longitudinal design controlling for
treatment groups using baseline psychosocial surveys and adolescent BMI measurements
gathered at two separate time points during the FIT intervention. However, causal
interpretations are limited as this study only assessed the variables of interest
longitudinally but did not manipulate the variables of interest. The present study used a
self-reported measure of perceived stress to collect data about chronic stress. While this
measure is stable and valid among African American populations, a more objective
measure of stress, such as cortisol, should be considered in future research. This study is
among the few to assess these factors in an entirely African American adolescent sample,
but generalizability of the findings may be restricted. The sample has limited variability,
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as it included a small sample of overweight African American youth in the Southern
United States, which may not be applicable to families of non-African American decent
or families with normal-weight adolescents.
Overall, the results of this study provide valuable insight for understanding
adolescent obesity among African American families. The present study is, to the best of
our knowledge, one of the first to investigate the interaction between parenting practices
(parenting style and parental feeding practices) and perceived parent and adolescent
stress on adolescent BMI over time. Assessing the influence of chronic stress and
parenting practices in a primarily obese African American adolescent sample is a novel
addition to existing literature, as researchers have increasingly called for longitudinal
analyses to understand the role of chronic stress in racial inequities in health (Tomiyama
et al., 2012). As African Americans families are more likely to experience high levels of
chronic stress (Chae et al., 2011; Dunkel Schetter et al., 2013; Ong et al., 2009),
moderating parental factors such as pressure to eat and monitoring should be considered
when attempting to reduce adolescent BMI and improve health outcomes. Furthermore,
more health promotion programs should evaluate the addition of stress management
components into intervention, as chronic stress may interact with various parenting
practices to influence adolescent health outcomes.
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