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ABSTRACT 

ADOLESCENT OBESITY: THE ROLE OF PARENTING STYLES AND 

ADOLESCENT EMOTION REGULATION 

Amy S. Hansen, PhD  

George Mason University, 2019 

Dissertation Director: Dr. Tara M. Chaplin 

 

 Obesity rates among adolescents have increased significantly in the past decade, 

and while strong intervention efforts are evident, obesity rates are not slowing down. 

Notably, parenting styles are thought to be important in the development of adolescent 

obesity; however, these findings are highly mixed due to several critical limitations. 

Further, literature investigating possible mechanisms to help explain how parenting styles 

are associated with adolescent weight is limited. This dissertation presents two studies 

that investigate parenting styles and adolescent weight. Study one examined how 

negative and positive parenting styles predict adolescent weight over three years from 

early to middle adolescence. Results revealed that high levels of negative parenting 

predict initially high adolescent BMI for age and gender percentiles in early adolescence 

and that these high BMI scores remain stable across three years. Additionally, low levels 

of negative parenting styles predicted initially lower adolescent BMI for age and gender 
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percentiles, and these BMI scores grew significantly across three years. Study two 

longitudinally examined parenting styles’ associations with adolescent BMI through 

adolescents’ difficulties in emotion regulation. Unexpectedly, emotion regulation did not 

mediate the association between parenting styles and adolescent BMI over time.
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STUDY ONE 

In the United States, childhood obesity is an epidemic, where the rates of obesity 

are high and widespread (Fryar, Carroll, & Ogden, 2014). Most recent findings from a 

national health survey suggest that rates of obesity among adolescents have significantly 

increased (Skinner et al., 2018). Obesity rates are of paramount concern because 

unhealthy weight is related to several consequences, which cut across medical, 

psychological, and social domains (Sahoo et al., 2015). In particular, obesity during 

adolescence is critical to examine because adolescents are undergoing significant 

emotion, social, and cognitive changes. Some theory suggests that these changes can be 

overwhelming to youth, leading youth to experience higher levels of negative affect, and 

in turn, engage in maladaptive coping strategies, such as eating to soothe or distract from 

negative emotions (Hoppa & Hallstrom, 1981; Stice, Presnell & Shaw, 2005). In this line 

of work, these maladaptive coping mechanisms may lead to increased weight gain, 

making adolescence an important developmental period to examine for weight gain.  

One important factor that has been shown to influence healthy decision-making 

during adolescence are general parenting styles. For instance, parents serve as primary 

socializing agents for nutrition, and how parents develop and maintain an emotional and 

relational climate when attempting to create these health behaviors is essential for 

adolescent weight outcomes. Indeed, research in adolescent populations suggests that the 

family environment might contribute to unhealthy weight (Corssman, Sullivan & Benin, 
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2006), and there is a promising body of literature suggesting that family-focused 

interventions may effectively treat childhood obesity (see review; Gruber & Haldeman, 

2009). However, these family-focused interventions demonstrate small effects, with 

weight regain present in almost all clinical interventions (see review; Sung-Chan, Zhao & 

Brownson, 2013). Thus, it will be worthy to examine what types of parenting are most 

related to adolescent weight status. Identifying parenting styles and their relations to 

adolescent obesity can strengthen our prevention and intervention efforts by targeting 

parents that are more likely to facilitate unhealthy weight gain.   

Significant research has focused on understanding what factors contribute to the 

development of obesity, and there is a general agreement that genetic, behavioral, and 

environmental factors can serve as an impetus to childhood obesity (Ebbeling, Pawlak & 

Ludwig, 2002). Recently, research has aimed to address how parenting styles and 

parenting practices influence child weight status and obesogenic behaviors. In particular, 

parenting during adolescence is exceedingly crucial because learned behavioral patterns 

established during adolescence continue into adulthood, making it a critical period to 

intervene (Craigie et al., 2011). While there is robust literature devoted to understanding 

how parenting practices specific to nutrition are related to weight status, there is sparse 

literature aiming to understand how more general parenting styles, including 

responsiveness/nurturance and demandingness/control, are related to child weight status 

and obesogenic behaviors. Strengthening our understanding around which parenting 

styles are predictive of childhood obesity will lead to the refinement and establishment of 

parent-focused obesity intervention efforts. Therefore, the present study will examine 
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how certain parenting styles predict changes in adolescent BMI from early-to-mid-

adolescence.  

Differences Between Nutrition-Specific Parenting Practices and General Parenting 

Styles 

While parents’ nutrition-related socialization attempts are of great importance, 

there is accumulating evidence to suggest that both nutrition-related parenting practices 

and also general parenting styles are both important contributors to child weight status 

and obesogenic behaviors (Campbell et al., 2010; Pinquart, 2014; Sleddens et al., 2011). 

Nutrition-related parenting practices refer to specific behaviors parents use to socialize 

their children to eating and exercise, such as; restriction of food, food education, limiting 

sweet and sugary food and beverages, and promoting physical activity (Hughes et al., 

2005). Parenting style refers to how parents are socializing their children to these food 

messages and also other general messages. That is, general parenting is related to the 

emotional and relational environment in which the parent delivers the message (Darling 

& Steinberg, 1993). So, while parenting practices refer to what parents are doing, 

parenting styles illustrate how parents are doing it. While an extensive literature has 

emphasized the importance of nutrition-specific parenting practices, only a few studies 

have explored how general parenting styles contribute to child weight status and 

obesogenic behaviors (Sleddens et al., 2011). Thus, an emerging gap in the literature is 

evident, where we have a solid understanding around which specific parenting practices 

help treat childhood obesity but are less sure around how the emotional and relational 
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environment created by parenting styles relate to unhealthy weight gain during 

adolescence.  

Specific Nutrition-Related Parenting Behaviors  

Parenting practices related to nutrition occur in daily routines, and these moments 

of food socialization can happen outside of parents' awareness. While some parents 

enforce the importance of a well-rounded breakfast, others value the convenience of a 

granola bar while walking out the door. While it's healthy to set structure around portion 

size, some families may view not having a second serving as disrespectful. Further, some 

families might sit down at the dinner table to eat, and other families might prefer the 

comfort of eating dinner in front of the television. Taken together, parents are socializing 

their children to what's healthy, manageable, and acceptable. Recently, research has 

uncovered values, attitudes, and knowledge around specific strategies that are protective 

factors for childhood obesity and established guidelines around what practices are best 

for healthy lifestyles. 

Significant amounts of cross-sectional literature suggest that higher parental 

monitoring and restriction of food, knowledge around sweet eating, and lower 

willingness to allow emotional feeding and sedentary behaviors, are associated with 

lower BMI in children (Baughcum et al., 2001; Faith et al., 2003; Lissau, Breum & 

Sorensen, 1993; Spruijt-Metz et al., 2002; Ventura & Birch, 2008). While much of this 

literature remains focused on early and mid-childhood, it makes sense that healthy 

nutrition-related practices would be related to adolescent weight status, too. Indeed, 

family-focused obesity intervention programs for improving parenting practices with 
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adolescents have demonstrated success around adolescent BMI reduction; however, small 

effect sizes and weight regain is present in almost all of the intervention programs (see 

review; Ash, Agaronov, Aftosmes-Tobio & Davison, 2017). Thus, while nutrition-related 

parenting practices are helpful, there is likely another parental influence that can impact a 

parent’s willingness or ability to use these nutrition-specific parenting practices, and that 

is interfering with the maintenance of BMI reduction – parenting style. 

General Parenting Style 

Conceptually, general parenting is “a constellation of attitudes toward the child 

that are communicated to the child and create an emotional climate in which the parent’s 

behaviors are expressed,” and also includes emotional attitude; tone of voice, body 

language, temper, and harsh criticism (Darling & Steinberg, 1993). General parenting 

styles, or transactions between warmth/responsiveness and demandingness/control, can 

transform the nature of parent-child interactions, impacting a child’s openness to parental 

influence and child outcomes (Darling & Steinberg, 1993). To date, there is robust 

literature that has examined general parenting and child outcomes, finding that parenting 

styles relate to academic achievement, substance use, psychopathology, and social 

adjustment (Cohen & Rice, 1997; Finkenauer, Engels, & Baumeister, 2005; Pinquart, 

2017; Steinberg 2001). More specifically, parents who use a positive parenting style, 

including being high on warmth and responsiveness, setting reasonable expectations, and 

showing positive emotion towards their child, are more likely to have children with 

healthy emotional and behavioral adjustment (Bariola, Gullone & Hughes, 2011; Inguglia 

et al., 2011; Miklikowska, Duriez & Soenens 2011; Milevsky, Schlechter, Netter & 
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Keehn, 2007; Piko & Balázs, 2012). In contrast, negative parenting styles, characterized 

by harshness and negative parenting, high levels of criticism, and that show high negative 

emotions toward their child, is related to child and adolescent psychopathology, 

substance use and delinquency (Bariola, Gullone & Hughes, 2011,  Garber, Braafladt, 

Zeman, 1991; Hoeve et al., 2009; McLeod Weisz, & Wood, 2007; Stormshak et al., 

2000; Van Der Bruggen, Stams, & Bögels, 2008). Thus, there is an evidence base to 

suggest that parenting styles characterized by high positive parenting (including warmth 

and support), coupled with low negative or harsh parenting, are crucial for adolescent 

emotional and behavioral outcomes.    

Parenting styles may be of equal or even greater importance than nutrition-

specific parenting behaviors for adolescent’s obesity risk, as parenting styles are likely 

related to a parent’s willingness and ability to use nutrition-specific strategies 

successfully. For example, consider an obesity intervention where parents are expected to 

enforce feeding specific behaviors like restricting access to junk food and limiting 

sedentary behavior. If parents are to enforce rules and do so with harshness and criticism, 

an adolescent might be less receptive to the health information, or it might influence 

oppositional behavior, which then might weaken outcomes for the intervention. Instead, a 

parent who is warm, responsive to the adolescent's need, and is receptive to conversation 

and negotiation, may positively influence an adolescent’s adoption and internalization of 

new structure around health and fitness. Indeed, Chaplin and colleagues (2014) found that 

during a parent-child interaction task, harsh and negative parents that enforced rules 

about substance use had adolescent that were at greater risk for substance use. Thus, it 
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would be reasonable to postulate that parents who engage in healthy parenting styles 

would be more likely to have children with healthy weight status; however, the evidence 

to support this is limited and not clearly defined.     

Cross-Sectional Literature Examining General Parenting Styles and Associations 

with Weight Gain 

Cross-sectional literature has aimed to understand the associations between 

parenting styles and child BMI; however, mixed findings are evident throughout this 

literature. For example, some research suggests that positive parenting styles, or parents 

who are high on warmth and support and set reasonable expectations (via parent report or 

child report questionnaires), have children and early adolescents in healthy BMI ranges 

(Ludrosky, 2005; Kim, 2006; Rhee et al., 2006; Wake, Nicholoso, Hardy & Smith, 2007; 

Zeller, Boles & Reiter-Purtill, 2008). However, other studies find that children of parents 

with low warmth and support, and who set high expectations (measured via parent 

report), are also in the healthy weight range (Humenikova & Gates, 2008). Concerning 

negative parenting styles, it is generally found that parents engaging in higher 

maladaptive parenting styles (as measured through parental self-report) have children 

(from preschool years to early adolescence) with higher BMI and obesogenic behaviors 

(Berge, Wall, Bauer & Neumark-Sztainer, 2011; Ludrosky, 2005; Kakinami, Barnett, 

Seguin & Paradis, 2015; Kim, 2006; Kim et al., 2008). Conversely, there is a large body 

of literature that does not find a relationship between general parenting styles (both 

positive and negative) and BMI during childhood and adolescence (Blissett & Haycraft, 

2008; Chen et al., 2005; Gable & Lutz, 2000; Moens, Braet & Soetens 2006; Kim, 2007).  
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These inconsistent findings may be the result of several critical limitations 

throughout method and design, including reliance on self-report questionnaire-based 

measures and cross-sectional designs. Self-reported parenting is a concern because 

parents may experience biases in their reports, and this bias might not adequately capture 

parenting styles. Even child reported parenting on questionnaires may not capture 

parenting behavior that is shown in the moment that can be captured in observational 

laboratory measures. Furthermore, the cross-sectional nature of these studies does not 

lend itself to meaningful interpretations that longitudinal research can offer, such as 

establishing the order of effects. Consequently, a small body of longitudinal studies has 

assembled to address this particular limitation.    

Longitudinal Literature Examining General Parenting Styles and Associations with 

BMI 

Longitudinal literature exploring the relationship between parenting styles and 

child weight is limited. First, in one study, Rhee and colleagues (2006) found that mother 

self-reported parenting styles, in a primarily White sample, at baseline (when the child 

was 54 months), predicted change in child BMI for age and gender percentiles from 

baseline to first grade (2 years later). That is, lower levels of positive parenting (maternal 

warmth/sensitivity) and higher levels of negative parenting (inappropriately expecting the 

child to show advanced self-control) predicted greater increases in child BMI for age and 

gender percentile scores from baseline to the 2-year follow-up.  
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Second, in a study of  low-income Mexican American families, Olvera and Power 

(2009) examined the relationship between mother self-reported positive parenting  

(defined as authoritative parenting, including - high maternal warmth and high maternal 

control/structure) and mother self-reported negative parenting (which was defined as 

authoritarian parenting, including - low maternal warmth and high maternal control) at 

baseline (when child was aged 4 to 8 years) and change in child BMI for age and gender-

specific percentiles from baseline to a 4 year follow-up. Findings indicated that higher 

mother-reported negative parenting (e.g., authoritarian parenting) predicted lower BMI 

for age and gender-specific percentiles 4 years later. Higher positive parenting (e.g., 

authoritative parenting) predicted higher BMI for age and gender specific percentiles 4 

years later. Taken together, mothers with higher negative parenting unexpectedly had the 

most protective effect on child BMI. This suggests that higher levels of 

authoritarian/negative parenting may be a protective factor in some cultural contexts. 

Indeed, there is evidence to suggest that authoritarian parenting is linked with well-being 

in certain cultural contexts, including Hispanic families (Driscoll, Russell & Crockett, 

2008).  

Third, in a sample of predominately White middle-upper income mothers, 

parenting style was not associated with child weight gain over time (Agras, 2004). In this 

study, researchers examined one form of mother-reported positive parenting 

(authoritative, including high warmth and supportive control/structure) and one form of 

mother-reported negative parenting (authoritarian parenting, including low warmth and 
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high control). Findings indicate that mothers’ self-reported parenting at birth, infancy, 

and childhood, did not predict child BMI for age and gender-specific percentiles at age 9.  

To our knowledge, there are only two additional longitudinal studies examining 

general parenting styles predicting adolescent BMI. In the first study of adolescents from 

diverse ethnic and socioeconomic backgrounds, Berge, Wall, Loth & Neumark-Sztainer 

(2011) found that higher adolescent-reported positive parenting styles (high levels of 

responsiveness/reasonable expectations) at age 12 predicted adolescent’s lower BMI 

(weight/meters2 ) scores 5 years later. Adolescent-reported higher negative parenting (low 

responsiveness and high demandingness) at age 12 predicted higher adolescent BMI 

(weight/meters2 ) at the 5 year follow up. While this study had notable strengths (large 

and diverse sample size), it also had several critical limitations. First, researchers did not 

use a suitable method for measuring changes in BMI. That is, BMI in this study was not 

age and gender-specific, and considering the significant physical growth during 

adolescence, adolescent BMI needs to be adjusted for age and gender (Rogol, Clark & 

Roemmich, 2000; Tanner, 1981). Secondly, positive parenting was assessed by two 

items, and negative parenting was assessed through one item. Measurements that include 

only one or two items are often susceptible to low content validity (McIver & Carmines, 

1981), and thus; it is unlikely that this study was able to fully represent a complex 

concept such as general parenting styles. Third, parenting was measured by youth self-

report rather than direct observation, and observation methods offer more objective 

indicators of parenting styles. 
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In the second longitudinal study with adolescents, in a sample of predominately 

White families, Fuemmeler and colleagues (2012) used growth curve analyses to examine 

parenting styles (measured at age 15) and growth trajectories of adolescent BMI 

(weight/meters2 ), over 7 years from age 15 to age 21 years. Findings indicate that 

adolescents who reported higher negative parenting (i.e., authoritarian parenting, 

including low warmth and high control) started with initially high BMI’s at age 15 that 

remained stable until age 18/19, and then significantly increased from age 19 to age 21. 

These findings suggest that there may be two transitional periods of risk; childhood 

(before middle adolescence) and young adulthood. Additionally, they found that positive 

parenting (i.e., authoritative parenting, including high warmth and high control) at age 15 

was associated with lower initial BMI’s at age 15 and less steep average BMI increase 

over time from age 15 to 21. While this study has notable strengths, there are several 

critical limitations similar to Berge and colleagues (2011). First, BMI’s were not age and 

gender-specific, making it hard to interpret changes in BMI’s across development. 

Second, participants collected their height and weight at home, which can make large 

room for error. Third, researchers were limited to adolescent self-report of general 

parenting rather than observational measures. Given these limitations in measurement, 

this study may not have been able to represent BMI growth over time adequately. 

Summary and Current Study 

Childhood obesity is a major public health concern, and there is evidence to 

suggest that general parenting styles (in addition to feeding-specific parenting) may be 

important in the development of adolescent obesity. However, despite the rich 
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information gleaned from the initial work on parenting style and childhood obesity, 

several significant limitations exist and require addressing while continuing this line of 

research. Our study will address these gaps in this literature in several ways.  

First, the present study will uniquely investigate observed parenting styles during 

a parent-adolescent conflict interaction task. In previous studies, general parenting has 

been assessed through an adolescent report or parent report. While this is valuable, 

parents and adolescents may respond in a socially desirable way, creating a response bias. 

Observational methods have several advantages over self-report methods, including 

greater objectivity and can capture a broad range of emotional expression and parenting 

behaviors. Second, the present study will examine the critical period of early to middle 

adolescence, which is often overlooked in this particular line of research (for example, 

only one prior longitudinal study investigated this age range). This developmental period 

may be critical for changes in BMI because youth undergo several biological, cognitive, 

and social changes. Third, our measure of parenting style will include not only parenting 

behaviors during a parent-adolescent interaction task but will also include measures of 

parents’ emotional expressions towards their adolescents in the task. Several studies 

outside of the adolescent obesity literature have measured general parenting in a similar 

way, as researchers have coded parenting behavior and emotional expression in parents 

separately and then included both scores in their measures of parenting (Lim & Wood, 

2008; Melby et al., 1998; Parent et al., 2014). Combining these measures is a strength 

because maternal emotional expression is known to be important for emotional and 
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behavioral adjustment during childhood and adolescence (Bariola, Gullone & Hughes, 

2011; McDowell et al., 2002; Stocker et al., 2007). 

Given this, we hypothesize that:  

1)  Greater levels of negative parenting at Time 1 (ages 12-14) – including 

negative emotional reactivity, criticism, mocking, and intrusiveness, will predict greater 

increases in BMI for age and gender percentiles over time. 

2) Lower levels of positive parenting – including positive affect, showing interest, 

soothing, setting reasonable limits, explaining rules/rationale will predict greater 

increases in BMI for age and gender percentiles over time.   

Method 

Recruitment 

Data from two hundred and three adolescents (ages 12-14) and their families, 

were drawn from an extensive, longitudinal study of emotion and risk behaviors during 

adolescence. Participants were recruited through newspaper ads, flyers and mailings 

distributed to representative households in a suburban area in the Mid-Atlantic United 

States.  Families were screened for inclusion criteria.  Families that had children between 

the ages of 12-14, parent and child with adequate English proficiency to complete 

questionnaires, a child with IQ > 80, and no diagnosis of psychotic or autism spectrum 

disorders for the child, were recruited into the more extensive study. 

Procedure 

Parents and adolescents were invited to attend two initial study sessions (Time 1). 

In the first session, parent and adolescent dyads completed self-report assessments, and 
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physical health measures, such as height and weight. In the second session, families 

participated in a lab session where they completed a parent-adolescent interaction task. 

Prior to the parent-adolescent interaction task, parent and adolescent completed an ‘Issues 

Checklist,' which offered a list of common issues between adolescents and parents. 

Parent and adolescent were asked to check off the issues they spoke about in the previous 

four weeks. For each positive endorsement, parent and adolescent rated how the 

conversation made them feel on a 1 (calm) to 5 (angry) scale. The research assistant 

reviewed both checklists and chose the highest rated item that both parent and adolescent 

shared. During the conflict interaction task, the research assistant disclosed what their 

strongest disagreement had been in the past month, and then prompted the parent and 

adolescent to have a ten-minute conversation focused on generating solutions for the 

problem. Parent-adolescent interaction tasks were video recorded and observational 

coders recorded global parenting behaviors. Participants returned to complete 

questionnaire sessions one year later (Time 2), two years later (Time 3), and three years 

later (Time 4).   

Measures 

Anthropometric Measurements. Adolescent height and weight were collected 

using a Detecto 439 Eye-Level Physician Beam scale. A SAS program provided by the 

Center for Disease Control and Prevention (2000) was used to calculate age (measured in 

months to the nearest day) and gender-specific BMI percentiles for each adolescent. 

Additionally, modified z-scores were calculated to identify extreme values that may be 

errors or outliers.  



15 

 

 With respect to parent BMI, height and weight were collected at each time point 

using a Detecto 439 Eye-Level Physician Beam scale. Following Garrow & Webster 

(1985), to obtain parent BMI score, parent weight (in kilograms) was divided by the 

square of height (in meters). Parent BMI’s were transformed into z-scores to identify 

extreme values that may be errors or outliers. 

Observed General Parenting. Observed general parenting in the conflict 

interaction task was coded using the Parent-Adolescent Interaction Task (PAIT) Coding 

System (Chaplin, 2010). The observational coding system was guided by previously 

established parenting behavior coding systems (Gottman & Katz, 1997), and engagement 

coding systems (Kahen, Katz. & Gottman, 2006). Coders were trained until they achieved 

85% agreement. Tapes were double coded and checked for interrater reliability. To 

measure negative parenting styles, two different categories were assessed 1) parental 

negative affect; facial, vocal, or postural signs of negative emotion, and 2) negative 

parenting/derogation; criticism, mocking, intrusiveness. To measure positive parenting 

styles three different categories were assessed 1) positive affect; facial, vocal, or postural 

signs of a positive emotion 2) warmth and support; showing interest in the adolescent, 

acknowledgement of adolescents’ accomplishment, using soothing sounds, and matching 

adolescent emotions, and 3) structure/involvement; setting limits, suggesting alternatives, 

explaining the rules and rationale for rules.  Coders rated parental affect and parenting 

behavior on a scale of 1-5 (none to high level). Scores in negative parenting and positive 

parenting were converted to a 0-4 scale for easier interpretation. In line with previous 

literature (Lim, Wood & 2008; Melby et al., 1998; Parent et al., 2014), scores in negative 
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parenting and positive parenting were summed, with the resulting composite ranging 

from 0-8 and 0-12, respectively. Parenting scores were centered for easier interpretation 

in the conditional model. 

Pubertal Status.  Adolescents completed The Pubertal Development Scale (PDS) 

Self Report at Time 1 (Petersen et al., 1988). The PDS contains 5-items, scored from 1 

(no) to 4 (development complete) to estimate the presence or absence of developmental 

features. These developmental features include body hair, growth spurt, skin changes, 

and other gender-specific pubertal changes. Pubertal category scores for boys and girls 

were computed by totaling the scale values above and then using past research guidelines, 

coding youth into one of five pubertal categories (prepubertal, early pubertal, 

midpubertal, late pubertal, postpubertal). Analyses used these pubertal categories in the 

main analysis below. The PDS has good internal consistency and high criterion validity 

(Petersen et al., 1988).  

Analysis Plan 

Latent growth curve modeling was used to explore the longitudinal trajectories of 

adolescent BMI for age and gender percentiles and whether adolescents have different 

initial levels and rate of changes in BMI for age and gender percentiles. For the 

unconditional model, the present study examined two latent factors (intercept and slope) 

across four time periods. The first latent factor (intercept) was defined by fixing all four 

parameters of the paths to 1.0. The second latent factor (slope) was fixed at values of 0, 1, 

2, and 3. Fit indices of the unconditional were examined prior to reporting results of 

LGCM.  According to Hu and Bentler (1999) to test goodness-of-fit, the values of 
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comparative fit index (CFI) and Tucker and Lewis Index (TLI) should be larger than .95, 

and the root mean square error of approximation (RMSEA) value should be below .08. 

Under the assumption of multivariate normality, missing data will be resolved through 

maximum likelihood estimation, the most widely used method for estimating missing 

data in Structural Equation Modeling (SEM) frameworks.  

Latent growth curve analyses were conducted using Onyx (von Oertzen, 

Brandmaier, Tsang, 2012), an interface for structural equation modeling. Two models 

(one for each parenting composite) predicting BMI scores over time (Time1, Time 2, 

Time 3, and Time 4) from parenting styles (positive and negative) were conducted. 

Covariates. The following covariates were considered for analysis because of 

their associations in the literature with adolescent BMI’s age and gender-specific 

percentiles: parent BMI, pubertal status, gender, race, SES, and medical conditions that 

affect weight (ADHD, diabetes, depression, high cholesterol, and thyroid disease). We 

planned to add these variables as control variables if they were statically significant with 

our predictor variable (parenting styles) and time-invariant variable (adolescent BMI for 

age and gender-specific percentiles). We found that higher pubertal status and higher 

parent BMI were both associated with parenting styles and adolescent BMI for age and 

gender-specific percentiles at Time 1 (see Table 1). Given these significant correlations, 

adolescent pubertal status and parent BMI were included as covariates in all analyses.  
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Results 

Preliminary Analyses 

Demographics and adolescent BMI for age and gender percentiles at Time 4 are 

shown in Table 2. Our final sample included two hundred and three adolescents (97 

boys), ranged from 12 to 14 years old (M=13.17, SD = .75).  As shown in Table 2, the 

majority of the adolescents were European American (65.9%; 9.9% African American; 

9.5% Hispanic; 7.1 Multiracial; 2.4 Asian; 4.8% other or unknown) and most had family 

incomes above 100,000 (63.5%; 14.3% between 75,000 and 100,000; 5.6% between 

60,000-74,999; 3.2% between 35,000-59,999; 10.8% < 35,000; 2.4 reported “don’t 

know/other”). Ethnicity and income were representative of the community from which 

families were recruited. Parental affect was significantly correlated with 

warmth/responsiveness (p<.01), structure and involvement (p<.05), and harshness and 

intrusiveness (p<.05), and thus scores were collapsed to form positive and negative 

parenting composites.  
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Table 1. 

Study One bivariate correlation variables  

 

Note. T1:  Time 1, T2: Time 2. M: mean, SD: Standard deviation.  *p <.05. **p<.01 

 

 

 

 

  M (SD) 1 2 3 4 5 6 7 8 

1. Negative parenting, T1 3.13(1.34)         

2. Positive parenting, T1 9.36(2.14) .39**        

3. Puberty 13.3(2.47) .11 -.06       

4. Parent BMI 28.1(6.50) .04 -.09 .18*      

5. Adolescent BMI, T1 63.9(27.48) .19** -.10 .25** .33**     

6. Adolescent BMI, T2 64.87(27.37) .15 -.02 .22** .29** .89**    

7. Adolescent BMI, T3 65.23(26.50) .08 -.04 .15** .29** .83** .90**   

8. Adolescent BMI, T4 65.33(26.29) .10 -.07 .23** .29** .77** .83** .84** 1 
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Table 2. 

Study One demographics and adolescent BMI for age percentile cut-offs  

Characteristics    

Child Sex: n (%) male   97(47.8) 

Child age, mean (standard deviation)  
 13.17(.75) 

Child race, n (%)  
  

White  
 166 (65.9) 

African American  
 25 (9.9) 

Hispanic or Latino  
 24(9.5) 

Multiracial   
 18 (7.1) 

Asian  
 6 (2.4) 

Other or Unknown  
 12(4.8) 

Family Income, n(%) in each level   
<15,000  

 12(4.8) 

$15,000-24,999  
 5(2.0) 

25,000-34,999  
 10(4.0) 

35,000-44,999  
 4(1.6) 

45,000-59,999  
 4(1.6) 

60,000-74,999  
 14(5.6) 

75,000-100,000  
 36(14.3) 

>100,000  
 150(63.5) 

Do not know  
 3(1.2) 

Other  
 3(1.2) 

Adolescent BMI for age-percentiles at Time 4: n(%)  
≥ 95th percentile   29(14.3) 

85th to < 95th percentile  29(14.3) 

5th to < 85th percentile  136(67.0) 

<5th percentile   5(2.5) 
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Data Inspection and Transformations 

Data were examined for normality. Parent BMI and negative parenting 

demonstrated skewness so a Box-Cox transformation, a procedure to identify an 

appropriate exponent to which all data should be raised (Sakia, 1992), was performed on 

parent BMI and negative parenting scores. After transformation, parent BMI and negative 

parenting was in the acceptable range for skewness (skewness < 1). Parent BMI and 

adolescent age and gender percentile scores at each time-point were examined for outliers 

using the modified z-scores provided by the CDC SAS program. Upon inspection, there 

were no outliers for adolescent or parent BMI. Lastly, the Center for Disease Control and 

Prevention recommends expressing BMI’s relative to the 95th percentile if a sample size 

is predominately obese. Thus, BMI for age and gender-specific percentiles relative to the 

95th percentile were calculated in the event of a severely obese sample. Adolescent BMI 

for age and gender-specific percentiles were in the normal range of expectations for the 

population sample, and thus; BMI relative to the 95th percentile was not used in the main 

analysis.  

Unconditional Model 

The unconditional growth model (covariate not included) for BMI age and gender 

percentiles over a three-year time period indicated an excellent fit to the data, 

χ2/df=3.046 (p=.99) CFI = 0.988, TLI = 0.991, RMSEA=08. The estimate for the 

intercept (mean BMI for age and gender percentile) was 64.01% and there were 

significant individual differences in BMI for age and gender percentile as indicated by 
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the large variance for the intercept (σ2 = 705.29, p< .0001). While the mean slope was 

not significant (Ms=.43, p=.4), there were significant individual differences in the rate of 

change in BMI for age percentile (σ2 = 19.326, p < .0001). The covariance between the 

intercept and slope was -43.06, p<.0001, suggesting a significant negative association 

where adolescents who start at lower BMI for age and gender percentiles have greater 

increases in BMI for percentile over time. Given this, the unconditional model provides 

support for further exploration into possible time-invariants that may help to explain BMI 

percentile trajectories.  

Negative Parenting Predicting Change in BMI Age and Gender Specific Percentiles 

The latent growth curve model (covariates included) of BMI for age and gender 

percentiles with the intercept and change factors regressed on negative parenting, 

controlling for pubertal status and parent BMI fit the data well, χ2/df=1.7 (p=.98), CFI = 

0.984, TLI = 0.984, and RMSEA=071. First, higher levels of negative parenting behaviors 

were positively associated with the BMI for age and gender percentile intercept (β = 4.69, 

p<0.01), suggesting that higher levels of negative parenting behaviors are associated with 

higher BMI for age and gender percentiles at Time 1. Second, higher levels of negative 

parenting behaviors had a negative effect on the slope of BMI for age and gender 

percentiles (β =-1.15, p = .008). To understand this, we divided negative parenting ±1SD 

from the mean negative parenting score, and then examined adolescents’ mean BMI for 

age and gender percentiles across each time point. As shown in Figure 1, negative 

                                                 
1 In addition, we tested a latent growth curve model with BMI as a dichotomous variable for overweight 

and obese vs. normal youth; however, this model did not fit the data, χ2/df= 24.4 (p=.27), CFI = 0.0, TLI = 

-1.5, and RMSEA=.54. Further, we looked at a sample of only overweight and obese youth; however, this 

model did not fit the data. χ2/df= 24.4 (p=.27), CFI = 0.0, TLI = -1.5, and RMSEA=.54. 
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parenting styles +1 SD above the mean had children who started higher in mean BMI for 

age and gender percentile scores (68.06%) at Time 1, but then were relatively stable over 

time. In contrast, negative parenting -1SD below the mean had children who started 

lower in mean BMI for age and gender percentile scores (57.55%) and then experienced 

increases in BMI for age and gender percentiles over time. Notably, the mean BMI for 

age and gender percentile score for adolescents with lower negative parenting styles was 

still lower than for adolescents who experience higher negative parenting styles. 

 

 

 

Figure 1. BMI for age and gender percentile slopes ±1SD from mean negative parenting style across rach time point 

 

 

 

Positive Parenting Predicting Change in BMI Age and Gender-Specific Percentile 

The latent growth curve model of BMI for age and gender percentiles with the 

intercept and change factors regressed on positive parenting style, controlling for pubertal 

status and parent BMI fit the data well, χ2/df=1.7 (p=.98), CFI = 0.984, TLI = 0.984, and 
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RMSEA=.07; however, there were no significant differences in intercept and slope, 

respectively (β =-711, p = .348; β =.75, p = .227).  

Discussion 

The current study examined how general parenting styles predict BMI for age and 

gender-specific percentiles from early to mid-adolescence over a three-year period. Based 

on the previous literature, we expected that higher levels of negative parenting styles, and 

lower levels of positive parenting styles would predict greater BMI for age and gender 

percentile scores concurrently in early adolescence and would also predict greater 

increases in BMI for age and gender percentile scores from early to mid-adolescence. 

Consistent with hypotheses, higher levels of negative parenting style, as characterized by 

parental harshness, criticism, and negative emotion in a parent-youth interaction, was 

associated with initially higher levels of BMI for age and gender percentiles in early 

adolescence. However, contrary to hypotheses, lower levels of negative parenting style 

were associated with greater increases in BMI for age and gender percentiles over the 

three year follow up into mid-adolescence. However, the mean BMI for age and gender 

percentile score at the three-year follow-up in mid-adolescence for parents with lower 

negative parenting styles was still lower than for parents with higher negative parenting 

styles (see Figure 1). Lastly, and contrary to our hypotheses, positive parenting styles 

(which included parents showing interest, soothing, setting reasonable limits, explaining 

rules/rationale and positive affect during parent-youth interactions),  did not significantly 

predict adolescent BMI for age and gender-specific percentiles at Time 1 (early 

adolescence), or growth in BMI over the three-year time period. Taken together, these 



25 

 

findings suggest that higher negative parenting (but not positive parenting) is associated 

with higher BMI for age and gender-specific percentile scores in early adolescence and 

that these scores remained high (did not change) over 3-year follow-ups.  

Higher Negative Parenting  

As stated above, higher negative parenting predicted higher BMI for age and 

gender percentile scores at Time 1 (age 12-14), and these scores did not grow 

significantly over time. In other words, adolescents whose parents were high in negative 

parenting started with high BMI for age and gender percentiles in early adolescence, and 

these scores remained high over three years into middle adolescence (age 15-17). Our 

findings at Time 1 are consistent with previous cross-sectional literature that finds that 

higher levels of negative parenting are correlated with higher BMI’s at one time point 

during childhood and early adolescence (Berge, Wall, Bauer & Neumark-Sztainer, 2010; 

Ludrosky, 2005; Kakinami, Barnett, Seguin & Paradis, 2015; Kim, 2006; Kim et al., 

2008).  

Our longitudinal findings of higher negative parenting associated with no BMI 

growth into middle adolescence is consistent with Fuemmeler and colleagues (2012).  In 

the Fuemmeler and colleagues study (2012), of mostly White middle-income families, 

adolescents who reported higher levels of negative parenting (i.e., authoritarian 

parenting) started with initially higher BMI (not age and gender-specific) during middle 

adolescence (ages 15) that remained relatively stable until 18/19.  Our findings support 

this study, as we also found that higher levels of negative parenting were associated with 

initially higher BMI’s in adolescence (although in our study this was in earlier 
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adolescence) that remained relatively stable over time to middle adolescence. 

Interestingly, Fuemmeler and colleagues (2012) also found that adolescents with higher 

levels of negative parenting experienced sharp increases in BMI later as they transitioned 

into young adulthood (from age 18/19 to age 19/21). Thus, it may be that negative 

parenting may predict initially high BMI before or during early to middle adolescence, 

which then is stable, and then negative parenting predicts later increases in BMI as youth 

transition into young adulthood. Considering that our study only measured early-to-

middle adolescence, we may have missed the transitional periods of risk that are either 

before adolescence or after adolescence during the transition to young adulthood.  

Our longitudinal results of higher negative parenting predicting high BMI at early 

adolescence which is stable over time into middle adolescence was inconsistent with the 

second longitudinal study by Berge and colleagues (2010). In this study, researchers, in a 

study of families of diverse ethnicities and SES, found that adolescent-reported higher 

negative parenting (authoritarian parenting) at age 12 predicted higher adolescent BMI at 

the 5 year follow-up (age 17). Differential findings may be the result of three critical 

limitations of the Berge study (2010). First, Berge and colleagues (2010) did not use 

adolescent BMI for age and gender-specific percentiles. Previous literature has asserted 

that BMI adjusted for age and gender is the most valid measurement of BMI, as age and 

gender-specific BMI percentiles are able to account for the rapid physical growth 

experienced during adolescence (Rogol, Clark & Roemmich, 2000). This is in contrast to 

BMI measured in weight (kg)/height (meters2), as this method has been found to be a 

poor indicator of percentage of fat and is not sensitive enough to capture adolescent 
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obesity (Wickramasinghe et al., 2011). Second, positive parenting in Berge et al. study 

(2010) was assessed through two items on an adolescent-report measure, and negative 

parenting was assessed through one item on an adolescent self-report measure. This is a 

critical limitation because measurements with one or two items are often susceptible to 

low content validity (McIver & Carmines, 1981). With this, it is unlikely that this study 

was able to adequately assess a complex concept like general parenting. Third, parenting 

was assessed through adolescents’ self-report, which may not be the best objective 

measure of parenting. Our study addressed these limitations by incorporating 

observational methods of general parenting and a more valid measurement of BMI 

growth over time. Lastly, the Berge et al. study (2010) included racially and 

economically-diverse families, while our study was limited to mostly White, and mostly 

upper middle-class families. Thus, our sample may have been more limited in our range 

of BMI, which may have limited our abilities to find significant effects of negative 

parenting on growth in BMI. Indeed, one of the studies longitudinally examining general 

parenting and changes in BMI in early to middle childhood stated that their lack of 

findings could be due to their predominately White sample from higher SES backgrounds 

(Agras et al., 2004).  

While our study was inconsistent with one longitudinal study by Berge and 

colleagues (2010), our findings tend to make sense. That is, negative parenting styles 

might influence obesogenic behaviors (indicative of higher initial BMI) during early and 

middle childhood, leading to initial high BMI during adolescence. As mentioned, 

adolescence is a period characterized by dramatic emotion, social, and cognitive changes. 
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Parents play a critical role in responding and comforting adolescents during these 

changes that likely lead to heightened negative emotional arousal. If parents meet these 

development changes in a harsh and unsupportive manner, adolescents may continue to 

engage in maladaptive coping mechanisms, such as unhealthy eating patterns, to soothe 

heightened negative emotion. These continued habits can lead them to BMI’s that remain 

relatively high and stable. However, during early adulthood, when an individual has more 

control over their food environment, these young adults that developed maladaptive 

habits during childhood and adolescence are now able to freely engage in obesogenic 

behaviors without previous restrictions. In turn, this increased independence, coupled 

with unhealthy habits developed in childhood and adolescence, may then further increase 

BMI during the transition into young adulthood. Unfortunately, our study only followed 

adolescents until approximately 17 years of age and may have just missed out on this 

second critical transitional period. 

Lower Negative Parenting 

Lower levels of negative parenting were associated with lower BMI for age and 

gender-specific percentiles at Time 1 (early adolescence) and predicted greater increases 

in BMI over time to middle adolescence. In other words, these adolescents started with 

lower BMI’s for age and gender percentiles, and these scores increased significantly over 

three years. While these adolescents demonstrated significant growth over time, it was 

only by a few points throughout the three years. This growth remained in the healthy 

BMI percentile ranges (as per the CDC), and this growth pattern is typical during 

adolescence (Tanner, 1981). Even more, while adolescents with lower levels of negative 
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parenting grew more significantly over time, their average BMI percentile scores at every 

time point from early to middle adolescence were still lower than those adolescents with 

higher levels of negative parenting. While our study is the first to longitudinally examine 

lower levels of negative parenting in predicting adolescent BMI, our findings are 

consistent with the cross-sectional literature that largely finds lower levels of negative 

parenting to be concurrently associated with lower BMI in samples of youth in childhood 

and early-to-middle adolescence (Wake, Nicholson, Hardy & Smith, 2007; Zeller, Boles 

& Reiter-Purtill, 2008).  

Positive Parenting 

Lower positive parent styles were not associated with initial BMI percentile 

scores in early adolescence and did not predict changes in BMI for age and gender-

specific percentile scores over the three-year time period to middle adolescence. This was 

unexpected, as robust literature finds higher levels of positive parenting to be associated 

cross-sectionally with lower BMI in childhood and adolescence (Ludrosky, 2005; Van 

der Horst, 2006; Kim et al., 2008; Zeller, Boles & Reiter-Purtill, 2008). Regarding the 

longitudinal literature, our findings were inconsistent with the two studies examining 

general parenting styles and adolescent BMI (Berge, Wall, Loth & Neumark-Sztainer, 

2010; Fuemmeler et al., 2012). In the first longitudinal study by Berge and colleagues 

(2010) with ethnically and economically diverse families, higher adolescentt-reported 

positive parenting (high levels of responsiveness/reasonable expectations) at age 12 

predicted adolescent’s lower BMI scores (notably, these were raw BMI, not BMI for age 

and gender percentile scores) 5 years later (age 17). In the second longitudinal by 
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Fuemmeler and colleagues (2012), with a primarily White middle class sample, which is 

most similar to our growth curve analysis design, higher levels of adolescent-reported 

positive parenting (authoritative parenting) was associated with lower initial BMI’s 

(notably these were raw BMI scores and not BMI for age and gender percentile scores) at 

age 15 and less steep average growth in BMI scores over time from age 15 to 21.  

As mentioned previously, several differences may help explain our differential 

findings. First, as noted above, the Berge and colleagues’ study (2010), examined BMI’s 

that were not age and gender-specific and examined adolescent-report of parenting 

behavior on a two-item scale.  In the Fuemmeler and colleagues’ study (2012), several 

critical limitations were also present, including – BMI’s not age and gender-specific, self-

report questionnaires, and height and weight that was collected by the adolescent. Some 

of these limitations (specifically the measurement of BMI and the use of 2 item measure 

of parenting), may have increased the probability of a Type 1 error in both of these 

studies. While our study addressed these limitations, our observational measurement of 

positive parenting, which was assessed through a conflict-interaction task, may have also 

biased our results. For example, a research assistant remained in the room during the 

conflict-interaction task, prompting the dyad to stay on task (if they both went on 

tangents), and reminding them to use the full 10-minutes to talk when there was 

noticeable silence. Considering this, mothers may have been more inclined to behave in a 

more socially desirable way when solving a highly rated conflict topic with their teen, 

which may have led to a restricted range for positive parenting, limiting our ability to find 

results for positive parenting. And lastly, our predominately White sample of higher SES 
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background, which is a protective factor in childhood obesity, may have limited our 

abilities to find significant results. 

Conclusion 

To our knowledge, this is the first study examining observed parenting styles and 

BMI trajectory from early to mid-adolescence. In our study, we addressed previous 

limitations, by including observational measures of parenting and BMI for age and 

gender-specific percentile scores.  Even so, there were several critical limitations within 

our study that may explain our mixed findings. First, our predominately White sample 

(65.9%), of higher SES backgrounds (63.5% making >100,000), likely affected our 

ability to find significant results, as both of these variables are protective factors in 

childhood obesity. In this respect, it will be imperative that future studies examine 

parenting styles and childhood obesity across diverse SES and cultural backgrounds. In 

specific, diverse ethnic backgrounds will be particularly important to examine because 

parenting styles vary throughout cultures and are valued differently. Indeed, there are two 

studies examining parenting styles and obesity in Chinese families, finding that 

authoritative parenting may be a risk factor for childhood obesity in this cultural context 

(Chen & Kennedy, 2004, Chen & Kennedy, 2005). While this may seem surprising, 

Chinese parenting is characterized by more authoritarian parenting – high parental 

control and high expectations (Chao, 1994). Thus, authoritative parenting may be 

considered as more permissive and less culturally normative, and thus; may not be 

beneficial for this given culture.  
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Concerning our observational method, we measured observed parenting styles 

through a parent-adolescent conflict task, where a research assistant remained in the room 

during the interaction. This is an important limitation because mothers may have behaved 

in a more socially desirable manner during the interaction due to the presence of the 

research assistant. Further, we measured observed parenting styles through a parent-

adolescent conflict task, where parents and teens were prompted to have a conversation 

about a highly rated shared conflict topic. In the future, studies may benefit from asking 

parents and teens to discuss health topics. For instance, prompting parents and teens to 

consider a hypothetical situation where the adolescent has to eliminate a favorite junk 

food item from their diet. Observing how parents communicate and respond to their teens 

through this discussion can help strengthen our understanding of how parents talk to their 

teens about health.  

Implications and Conclusion  

In sum, this study adds to the sparse longitudinal literature on parenting styles and 

BMI for age and gender percentiles during early to mid-adolescence. This study showed 

that higher levels of negative parenting behavior predict higher initial levels of BMI at 

baseline and that this growth is more stable when compared to adolescents whose parents 

engage in lower levels of negative parenting. While prevention and intervention efforts 

have primarily focused on nutrition specific parenting practices (e.g., food restriction in 

the family) for BMI reduction, our findings suggest that future efforts might benefit from 

more general parent training that addresses the emotional and relational environment 

parents with higher levels of negative parenting might create. Even more, adopting and 
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implementing new health recommendations can be a personally taxing experience, and 

children and adolescents may experience increased stress and anxiety while adjusting to 

new health recommendations. Thus, it would be useful for prevention and intervention 

efforts to incorporate well-validated assessments to identify parents with higher levels of 

negative parenting to strengthen parents’ abilities to effectively respond and manage the 

possible resistance, stress, anxiety, and anger a teen might come across while making 

changes related to nutrition. Lastly, our findings suggest that the parenting environment 

should be nurtured before early adolescence because at early adolescence, as youth with 

high levels of negative parenting already measure at higher BMI for age and gender 

percentiles. 
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STUDY TWO  

Examining Mechanisms of Parenting Influences on Childhood Obesity 

In the United States, childhood obesity is an epidemic, where the rates of obesity 

are high and widespread (Fryar, Carroll, & Ogden, 2014). Mounting evidence suggests 

that the social environment, which includes parenting styles, may contribute to the 

development of obesity during childhood and adolescence. Though evidence is mixed, 

positive parenting styles characterized by warmth, support, and structure, are generally 

linked with healthy weight during adolescence (Ludrosky, 2005; Kim, 2006; Rhee et al., 

2006; Wake, Nicholoso, Hardy & Smith, 2007; Zeller, Boles & Reiter-Purtill, 2008); 

whereas, negative parenting styles — including harshness and criticism, are linked with 

higher BMI in adolescence (Berge, Wall, Bauer & Neumark-Sztainer, 2010; Ludrosky, 

2005; Kakinami, Barnett, Seguin & Paradis, 2015; Kim, 2006; Kim et al., 2008). While 

studies have found that parenting styles are associated with adolescent BMI, research has 

not thoroughly investigated the potential mechanisms through which parenting styles 

influence adolescent weight. By gathering this rich information, research would be better 

able to understand how parent-adolescent interactions influence obesogenic behaviors 

and obesity during adolescence, and in turn, can inform the development of family-based 

interventions to prevent obesity.  

The Construct of Emotion Regulation 

One potential mechanism that might underlie the association between parenting 

styles and adolescent BMI are adolescents’ overall difficulties in emotion regulation and 
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their access to emotion regulation strategies. While the conceptualization of emotion 

regulation has received considerable attention in science, with longstanding debates 

among researchers around definitions, there are several prevailing theories that define 

emotion regulation. On one hand, some theorists advocate that emotion regulation is the 

ability to control and reduce emotion arousal and expression (Cortez & Bugental, 1994; 

Garner & Spears, 2000). This has sparked disagreement in the literature, with other 

theorists arguing that restricting emotional expression is not adaptive emotion regulation, 

as these response tendencies are linked with increased physiological reactivity and 

psychopathology (Bridges, Denham, & Ganiban, 2004). On the other hand, some 

theorists assert that emotion regulation is a process, where individuals influence what, 

when, and how they experience and express emotions (Gross 1998). This is in line with 

Thompson (1994), who conceptualizes emotion regulation as the “extrinsic and intrinsic 

processes responsible for monitoring, evaluating, and modifying emotional reactions, 

especially their intensive and temporal features, to accomplish one’s goals.” While 

intrinsic processes refers to biological and cognitive strategies used to regulate emotion, 

extrinsic processes relates to external resources, like parents, that are used to help with 

emotion regulation. Given that parents are primary socializing agents to emotion and 

emotion regulation, our conceptualization of emotion regulation matches Thompson 

(1994) and Gross (1998), who emphasize the importance of external resources, like 

parents, that aid in the development of emotion regulation.  

With respect to adolescent emotion regulation, overall difficulties in emotion 

regulation and difficulties in adolescents’ abilities to access emotion regulation strategies, 
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may be of particular importance. These constructs are found in Gratz and Roemer’s 

model of emotion regulation, which is consistent with Thompson’s theory of emotion 

regulation, but specifies particular components that go into overall emotion regulation 

difficulties. Gratz and Roemer (2004) propose that overall emotion regulation difficulties 

include several components, including non-acceptance of emotions, lack of emotional 

clarity, difficulties engaging in goal-directed behavior, impulse control problems, and 

lack of access to emotion regulation strategies. Of these components of overall emotion 

regulation problems, one particular component may be especially important and, in fact, 

has been the focus of several studies  access to emotion regulation strategies. Access to 

emotion regulation strategies refers to the belief that one has the ability to regulate 

emotions effectively during a discomforting emotional experience (Gratz & Roemer, 

2004).  

In short, our study will focus on overall emotion regulation difficulties and also 

on access to emotion regulation strategies. Total difficulties in emotion regulation and 

limited access to emotion regulation strategies are particularly concerning during 

adolescence for several reasons. First, the ability to effectively access emotion regulation 

strategies during childhood and adolescence has been linked with stronger academic 

performance, greater social competence, quality social relationships, pro-social behavior, 

and well-being (Denham et al., 2003; Rydell, Berlin & Bohin, 2003; Petrides et al., 2004; 

Spinard et al., 2006), and thus; may also be strongly linked to adolescent BMI. Second, 

increased total difficulties in emotion regulation are related to internalizing and 

externalizing problems, self-harm, and low self-worth (Trentacosta & Fine, 2010; 
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Mikolajczak & Petrides, 2009). Third, relative to childhood and adulthood, adolescence 

is a developmental period characterized by heightened emotional arousal (Steinberg 

2008). Thus, if teens are more likely to experience heightened emotional experiences, and 

at the same time, are unable to access emotion regulation strategies, they may be more 

prone to act on emotional urges, like obesogenic behaviors.  

Associations between Parenting Styles and Adolescent Emotion Regulation 

As noted, adolescence is a critical period characterized by dramatic changes in 

emotion, social, and cognitive change. These dramatic changes contribute to heightened 

emotional experiences during adolescence, and the ability to access emotion regulation 

strategies is important in promoting well-being. Thus, learning the mechanisms that 

facilitate or undermine the development of emotion regulation during adolescence has 

been an important area of research. Some theories assert that parents are influential in the 

development of emotion regulation throughout childhood and adolescence (Chang et al., 

2003; Morris et al., 2007). According to Morris et al. (2007), parenting styles 

(warmth/support or harshness and demandingness), have critical roles in the development 

of emotion regulation strategies, as they shape the emotional climate of the family. For 

instance, let’s consider a teen who is seeking comfort from a parent while experiencing 

emotional distress, as a parent has several options to choose from when responding to 

their teen. First, a parent can be warm and responsive to the teen’s emotional needs, 

where the parent validates and understands the teens’ emotional distress, in addition to 

providing support. In turn, positive parenting creates a positive emotional climate that 

might reduce teens’ emotional distress, and provides helpful modeling of appropriate 
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regulation strategies, which may lead youth to feel more confident in their ability to 

access emotion regulation strategies in the future. On the other hand, parents that are 

harsh and express high levels of negative emotion may be dismissive or rejecting of teen 

emotional needs. In this respect, teens’ emotional distress may stay the same or be 

exacerbated by negative parenting, and in turn, lead youth to believe that there is little 

that can be done to regulate emotion. Similarly, this may also hold true for parents with 

dampened positive parenting behaviors. For example, imagine an adolescent in distress 

that turns to a parent who responds with low levels of warmth and support, and perhaps 

blunted affect. In this situation, a parent may inadvertently leave their teen feeling 

invalidated and unsupported, because of lack of warmth and support. In the future, it is 

unlikely that this adolescent will continue to confide in their parents for support, and in 

turn, leaves him/her in emotional distress, and thus; reduces their abilities to learn 

effective emotion regulation strategies.  

During childhood and adolescence, there have been several empirical studies to 

suggest that positive parenting styles, characterized by warmth and structure, are 

important in the development of overall emotion regulation and access to emotion 

regulation strategies. For the purposes of this study, we selected several empirical studies 

close to our age range, as adolescence is a unique development period characterized by 

dramatic emotional, biological, and social changes that can impact emotion regulation. In 

the first study of African American youth (ages 9-13), higher levels of adolescent-

reported positive parenting (maternal warmth/support) was positively associated with 

increased abilities to access emotion regulation strategies (as measured by The Emotion 
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Regulation Checklist [Shields & Cicchetti, 1995]) (Kliewer et al., 2004). Researchers 

measure of emotion regulation was similar to our limited access to emotion regulation 

scale, as their questions measured youth’s belief in their ability to effectively regulate 

emotions during heightened emotional experiences. Similarly, in a study of primarily 

White adolescents (ages 11-18), adolescent-reported positive parenting (warmth and 

support), predicted lower levels of conduct problems through lower levels of adolescent 

overall difficulties in emotion regulation (as measured by Gratz and Roemer’s (2004) 

total difficulties in emotion regulation score) (Walton & Flouri, 2010). This suggests that 

lower levels of overall emotion regulation mediated the effect of positive maternal 

parenting (warmth and support) on behavioral problems, which may extend to other 

behaviors, such as obesogenic behaviors. Lastly, in a cross-sectional study of adolescents 

(ages 12-15), adolescent-reported positive parenting styles (high levels of warmth and 

support), were associated with greater adolescent-reported overall emotion regulation 

abilities (as measured by the Early Adolescents Temperament Questionnaire [Ellis & 

Rothbart,2001]) (Jabeen & Anis-ul-Haque, 2013). This measure of emotion regulation 

included items around inhibitory control, activation control, and attention shifting and 

focusing, which are similar to impulse control difficulties and goal-directed behavior that 

are found in Gratz & Roemer’s (2004) overall emotion regulation abilities model.  

Finally, some research suggests that one part of positive parenting is parents’ expressions 

of positive affect towards the adolescent. With this, studies find that higher levels of 

parents’ positive affect during parent-adolescent interactions is correlated with 

adolescent’s reporting higher levels of emotion regulation abilities (Bariola, Gullone & 
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Hughes, 2011; Yap, Allen & Ladouceur, 2008). This suggests that positive parenting 

styles, characterized by warmth and support, may promote access to a higher range of 

emotion regulation strategies.  

With respect to negative parenting styles, researchers argue that overly harsh and 

intrusive parenting may negatively impact the development of emotion regulation 

strategies in children and adolescents (Morris, Cui & Steinberg, 2013). For example, in a 

cross-sectional study of Israeli adolescents (ages 14-15), adolescent-reported negative 

parenting (harshness) was associated with greater adolescent-reported difficulties in 

accessing emotion regulation strategies (as measured by perceived ability to soothe 

discomforting emotional experiences) (Roth, Assor, Niemiec, Ryan & Deci, 2009). 

Similarly, in one cross-sectional study of ethnically diverse children and adolescents 

(ages 10-18) from low-income families, child- and adolescent-reported negative 

parenting (harshness and intrusiveness) was associated with greater internalizing and 

externalizing problems through higher levels of adolescent-reported overall emotion 

regulation difficulties (as measured by the Children’s Emotion Management Scale 

[Zeman, Shipman, & Penza-Clyve, 2001]) (Cui et al., 2014). This measure of emotion 

regulation was most similar to our total difficulties in emotion regulation, as it measured 

total difficulties in regulating heightened emotional experiences (anger and sadness).  

However, in Gratz & Roemer’s (2004) measure of emotion regulation the questions are 

not specific to anger and sadness. This can be considered a strength, as researchers are 

able to capture emotion regulation abilities across a broader range of negative emotions. 

In short, if negative parenting styles are found to be linked with adolescent health through 
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difficulties in emotion regulation, it is plausible that this may extend to obesogenic 

behaviors and obesity.  

Emotion Regulation and Childhood Obesity 

Overall difficulties in emotion regulation, as well as difficulties in accessing 

emotion regulation strategies, may also have a critical role in the development of 

adolescent obesity. For example, those who lack appropriate emotion regulation 

strategies may turn to maladaptive strategies, such as eating food, to manage emotional 

distress. Empirically, in childhood literature, there are several longitudinal studies that 

suggest that emotion regulation may be important in the development of obesogenic 

behaviors and unhealthy BMI. In one longitudinal study of primarily White children, 

lower levels of observed emotion regulation (the extent to which children exhibit emotion 

regulation strategies during a frustrating toy-wait task, which is similar to Gratz and 

Roemers (2004) limited access to emotion regulation) at baseline (age 3), predicted 

significantly higher BMI (age and gender specific) at age 5,7,9,11, and 12-years (Francis 

& Susman, 2009). This is consistent with another longitudinal study of primarily White 

children, finding that observed difficulties in overall emotion regulation (children’s lack 

of using self-stimulation, self-soothing, and distraction to manage negative emotions 

during a laboratory toy-wait task, which aligns with Gratz and Roemers (2004) limited 

access to emotion regulation strategies) at baseline (age 2), predicted higher BMI (age 

and gender specific) at age 5 (Graziano, Calkins & Keane, 2010). Lastly, in a study of 

primarily White toddlers, greater observed total difficulties in emotion regulation 

(measured on a scale of 0 – dysregulated or no control, to 4 – completely regulated their 



42 

 

distress), during a stress-inducing laboratory task at baseline (age 2), was associated with 

significantly higher BMI at an 8 year-follow up visit (age 10) (Graziano et al., 2013). 

Taken together, these findings suggest that the ability to engage in emotion regulation 

during childhood may be a protective factor against obesogenic behaviors and obesity. 

However, most of these studies measured emotion regulation skills in early childhood, 

and it is also important to examine emotion regulation in early adolescence, and how it 

may predict BMI into middle adolescence. This may be of particular importance because 

there are several changes that occur in adolescent emotion systems, which make it a 

critical time to examine emotion regulation.  

While the literature on adolescent emotion regulation and obesity is limited, there 

are some studies finding that emotion regulation during adolescence is important for 

obesogenic behaviors and obesity during adolescence. To our knowledge, three cross-

sectional studies have examined adolescent emotion regulation and adolescent weight 

status. In the first study of Hispanic adolescents (age 12-13), Isasi and colleagues (2013) 

found that lower levels of adolescent-reported difficulties accessing emotion regulation 

strategies (as measured by adolescents’ belief in their ability to soothe, and regulate anger 

and sadness) was associated with higher intake of fruits and vegetables and higher 

physical activity. Interestingly, difficulties in accessing emotion regulation strategies was 

not associated with significantly higher BMI scores (age and gender-specific). In another 

study of primarily Hispanic youth (ages 12-15), higher levels of adolescent-reported 

overall emotion regulation difficulties (assessed by total difficulties in effortful control 

strategies; planning, problem-solving, delay of gratification using a multiple-indicator 
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measurement model) was associated with higher intake of junk food and increased 

sedentary behavior, but not with BMI z-scores (Isasi et al., 2011). This is similar to the 

Gratz & Roemer (2004) overall emotion regulation scale, but lacks the component of 

non-acceptance of emotion, emotional clarity, and emotional awareness. Finally, in a 

sample of Chinese youth (ages 13-17), overweight and obese adolescents (age and 

gender-specific BMI) reported higher maladaptive cognitive emotion regulation strategies 

(as measured by the Cognitive Emotion Regulation Questionnaire [Zhu, Auerbach & 

Yao, 2008]), including - self-blame, rumination, catastrophizing, and blaming others (Tan 

et al., 2018). This measure of emotion regulation is most similar to Gratz and Roemer’s 

(2004) limited access to emotion regulation strategies, as both offer questions that 

measure adolescents’ confidence in being able to manage heightened negative emotion. 

In sum, these results suggest that difficulties in emotion regulation may be a precursor for 

weight gain during adolescence. However, one critical limitation throughout these studies 

are cross-sectional designs. Future longitudinal research is necessary to develop a more 

comprehensive science around how emotion regulation difficulties in early adolescence 

predict future increases in obesity. Even more, studies are needed to understand how 

external resources, such as parenting styles, may enhance or undermine emotion 

regulation during early to mid-adolescence, and how this may affect the development of 

adolescent obesity over time. To our knowledge, there is only one cross-sectional study 

that has examined parenting styles, emotion regulation, and obesogenic behaviors.  
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Parenting Style, Emotion Regulation, and BMI 

Our understanding of how parenting styles influence adolescent weight, 

particularly through emotion regulation, are limited. To our knowledge, there is only one 

study that has examined parenting styles, emotion regulation, and adolescent obesogenic 

behaviors. In a study of obese Belgian teens (ages 10-16), researchers cross-sectionally 

examined the role of emotion regulation in the relationship between general parenting 

styles and emotional eating (Vandewalle, Moens & Braet, 2014). In this clinical sample 

of obese adolescents (obesity defined by age and gender-specific BMI’s), findings 

indicate that adolescent-reported negative parenting styles (low warmth and high 

rejection) indirectly impacted adolescent-reported emotional eating behaviors through 

adolescent-reported difficulties in emotion regulation strategies. In this study, emotion 

regulation was measured by Grobb and colleagues (2005) Questionnaire to Assess 

Children’s and Adolescents’ Emotion Regulation Strategies (FEEL-KJ), which provides a 

sum of overall difficulties in emotion regulation for anger and sadness. The FEEL-KJ has 

several scales that are similar to Gratz and Roemer (2004) overall difficulties in emotion 

regulation scale, including - nonacceptance of emotional responses, difficulties in goal-

directed behavior, and limited access to emotion regulation. In short, this finding 

emphasizes the influential force parenting styles have on emotion regulation, and that 

difficulties in emotion regulation can, in turn, facilitate obesogenic behaviors, like 

emotional eating. At the same time, this study was limited in that it only included a 

clinical sample of obese children, and thus; is not generalizable to other populations. 

Lastly, this study was cross-sectional, and because of this, it was limited in the ability to 



45 

 

determine causal order. Thus, further longitudinal research is needed to develop a richer 

understanding of parenting styles, emotion regulation, and adolescent weight.  

Summary and Current Study 

While strong efforts to counteract the obesity epidemic through prevention and 

intervention are evident, the prevalence of childhood obesity continues to rise.  Parenting 

has been identified as a risk factor for obesity; however, there is a lack of research 

examining mechanisms by which parenting styles predict changes in BMI over time in 

adolescence. In this study, we contribute to previous literature by longitudinally 

examining the association between parenting styles and adolescent weight status through 

adolescent emotion regulation difficulties (including overall emotion regulation 

difficulties and difficulties in accessing emotion regulation strategies). The current study 

will investigate the following hypotheses: 

Hypothesis One 

a. High negative parenting styles at Time 1 (age 12-14) will be associated with 

higher adolescent BMI for age and gender percentiles scores at 3-year follow-up. 

b. High negative parenting styles at Time 1 will be associated with greater 

adolescent emotion regulation difficulties at one year later.  

c. High adolescent emotion regulation difficulties one year later will mediate the 

relationship between negative parenting styles at Time 1 and adolescent BMI for 

age and gender percentiles at 3-year follow-up.   
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Hypothesis Two 

a. Low positive parenting styles at Time 1 (age 12-14) will be associated with higher 

adolescent BMI for age and gender percentiles scores at 3-year follow-up.  

b. Low positive parenting styles at Time 1 will be associated with higher adolescent 

emotion regulation difficulties at one year later. 

c. Higher emotion regulation difficulties at 1-year follow-up will mediate the 

relationship between positive parenting styles and adolescent BMI for age and 

gender percentiles at 3-year follow-up.   

Methods 

Recruitment 

Data from two hundred and three adolescents (ages 12-14) and their families were 

drawn from a more extensive, longitudinal study of emotion and risk behaviors during 

adolescence. Participants were recruited through newspaper ads, flyers and mailings 

distributed to representative households in a suburban area in the Mid-Atlantic United 

States.  Families were screened for inclusion criteria.  Families that had children between 

the ages of 12-14, parent and child with adequate English proficiency to complete 

questionnaires, a child with IQ > 80 (on Wechsler Abbreviated Scale of Intelligence 

[2011]) and no parent-reported diagnosis of psychotic or autism spectrum disorders for 

the child, were recruited into the more extensive study.  

Procedure 

As described in Study One, parents and adolescents were invited to attend two 

initial study sessions at Time 1. In the first session, parent and adolescent dyads 
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completed self-report assessments (including an adolescent-reported emotion regulation 

measure), and physical health measures, such as height and weight. In the second session, 

families participated in a lab session where they completed a parent-adolescent 

interaction task. Prior to the parent-adolescent interaction task, parent and adolescent 

completed an ‘Issues Checklist,' which offered a list of common issues between 

adolescents and parents. Parent and adolescent were asked to check off the issues they 

spoke about in the previous four weeks. For each positive endorsement, parent and 

adolescent rated how the conversation made them feel on a 1 (calm) to 5 (angry) scale. 

The research assistant reviewed both checklists and chose the highest rated item that both 

parent and adolescent shared. During the conflict interaction task, the research assistant 

disclosed what their strongest disagreement had been in the past month, and then 

prompted the parent and adolescent to have a ten-minute conversation focused on 

discussing the problem and generating solutions for the problem. Parent-adolescent 

interaction tasks were video recorded and observational coders viewed recordings and 

rated global parenting behaviors. Participants returned to complete questionnaire sessions 

one year later (Time 2), two years later (Time 3), and three years later (Time 4).  In these 

sessions, parent and adolescent dyads completed self-report assessments (including the 

emotion regulation measure), and physical health measures, including height and weight. 

Measures 

Anthropometric Measurements. Adolescent height and weight were collected at 

each time point using a Detecto 439 Eye-Level Physician Beam scale. A SAS program 

provided by the Center for Disease Control and Prevention (2000) was used to calculate 
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age (measured in months to the nearest day) and gender-specific BMI percentiles for each 

adolescent. Additionally, modified z-scores were calculated to identify extreme values 

that may be errors or outliers.  

 With respect to parent BMI, height and weight were collected at each time point 

using a Detecto 439 Eye-Level Physician Beam scale. Following Garrow & Webster 

(1985), to obtain parent BMI score, parent weight (in kilograms) was divided by the 

square of height (in meters). Parent BMI’s were transformed into z-scores to identify 

extreme values that may be errors or outliers.  

Observed General Parenting. Observed general parenting in the conflict 

interaction task was coded using the Parent-Adolescent Interaction Task (PAIT) Coding 

System (Chaplin, 2010). The observational coding system was guided by previously 

established parenting behavior coding systems (Gottman & Katz, 1997), and engagement 

coding systems (Kahen, Katz. & Gottman, 2006). Coders were trained until they achieved 

85% agreement. Tapes were double coded and checked for interrater reliability. To 

measure negative parenting styles, two different categories were assessed 1) parental 

negative affect; facial, vocal, or postural signs of negative emotion, and 2) negative 

parenting/derogation; criticism, mocking, intrusiveness. To measure positive parenting 

styles three different categories were assessed 1) positive affect; facial, vocal, or postural 

signs of a positive emotion 2) warmth and support; showing interest in the adolescent, 

acknowledgement of adolescents’ accomplishment, using soothing sounds, and matching 

adolescent emotions, and 3) structure/involvement; setting limits, suggesting alternatives, 

explaining the rules and rationale for rules.  Coders rated parental affect and each 
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parenting behavior on a scale of 1-5 (none to high level). Scores in negative parenting 

and positive parenting were converted to a 0-4 scale for easier interpretation. In line with 

previous literature (Lim, Wood & 2008; Melby et al., 1998; Parent et al., 2014), scores in 

negative parenting and positive parenting were summed, with the resulting composite 

ranging from 0-8 and 0-12, respectively. 

Emotion Regulation. The Difficulties in Emotional Regulation Scale (DERS; 

Gratz & Roemer, 2004) was used to measure difficulties in emotion regulation. The 

DERS is a 41-item questionnaire and uniquely measures an adolescent’s perceived ability 

to act in desired ways while in emotional states. The DERS has high internal consistency, 

good test-rest reliability, and construct and predictive validity (Gratz & Roemer, 2004). 

The DERS yields several subscales about emotion regulation difficulties and one total 

emotion regulation difficulties sum score. We chose to examine the limited access to 

emotion regulation strategies sub-scale and the overall difficulties in emotion regulation 

total score at Time 2. Prior work has found evidence for both of these constructs in 

association with parenting and adolescent BMI and obesogenic behaviors (Isasi et al., 

2011; Isasi et al., 2013; Tan et al., 2018). We chose to look at parenting behaviors at 

Time 1 and emotion regulation at Time 2, as we wanted our mediator variable to be timed 

in-between our independent variable and dependent variable.   

In the DERS, the Limited Access to Emotion Regulation Strategies (ERS) 

examines an adolescent’s belief around their abilities to regulate emotions effectively 

during a discomforting emotional experience. For example, some questions include 

“When I’m upset, I believe that I’ll end up feeling very depressed”; “When I’m upset, I 
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believe that I will remain that way for a long time”; “When I’m upset, I believe that there 

is nothing I can do to feel better.” Additionally, the DERS Total Difficulties in Emotion 

Regulation (TotalER), which is a sum score of all the subscale measures in the DERS, 

including -- non-acceptance of emotion responses (“When I’m upset, I feel guilty for 

feeling that way”), lack of emotional awareness (“When I’m upset, I acknowledge my 

emotions,” reverse coded), limited access to emotion regulation strategies (“When I’m 

upset, I believe that I’ll end up feeling very depressed”), difficulties engaging in goal-

directed behaviors (“When I’m upset, I have difficulty concentrating”), impulse control 

difficulties (“When I’m upset, I lose control over my behaviors”), and lack of emotional 

clarity (“I have no idea how I’m feeling”). In both the Limited Access to Emotion 

Regulation Strategies and the Total Difficulties in Emotion Regulation scale, higher 

scores suggest greater difficulties in emotion regulation. Limited Access to Emotion 

Regulation (M=12.83; Min=8; Max=39) and Total Difficulties in Emotion Regulation 

(M=68.44; Min=40; Max=145) scores were similar to the means and ranges of 

adolescents in other samples (Hagler, Grych, Banyard & Hamby, 2016; Mitrofan & 

Ciuluvică, 2012; Poon et al., 2016). 

Pubertal Status.  Adolescents completed The Pubertal Development Scale (PDS) 

Self Report at Time 1 (Petersen et al., 1988). The PDS contains 5-items, scored from 1 

(no) to 4 (development complete) to estimate the presence or absence of developmental 

features. These developmental features include body hair, growth spurt, skin changes, 

and other gender-specific pubertal changes. Pubertal category scores for boys and girls 

were computed by totaling the scale values above and then using past research guidelines 
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(Petersen et al., 1988), coding youth into one of five pubertal categories (prepubertal, 

early pubertal, midpubertal, late pubertal, postpubertal). Analyses used these pubertal 

categories in the main analysis below. The PDS has good internal consistency and high 

criterion validity (Petersen et al., 1988). 

Analysis Plan 

All analyses were tested in SPSS Version 19. Preliminary analyses were 

conducted to examine bivariate correlations among the main study variables (see Table 

3). For the main analysis, a series of OLS regressions, controlling for adolescent BMI for 

age and gender percentiles at Time 1, pubertal status, and parent BMI (age 12-14), were 

tested. To test hypothesis 1a and 2a, parenting styles (positive and negative) at Time 1 

were examined as predictors of adolescent BMI for age and gender percentiles at Time 4. 

To test hypothesis 1b and 2b, parenting styles (positive and negative) at Time 1 were 

examined as predictors of Limited Access to Emotion Regulation Strategies score (ERS) 

and the Total Difficulties in Emotion Regulation total score (TotalER) at Time 2. To test 

hypothesis 1c and 2c, a mediation model employing a nonparametric bootstrapping 

procedure (Preacher & Hayes 2004) was used to test the hypothesis that emotion 

regulation difficulties at Time 2 (one year later) would mediate the association between 

parenting styles at Time 1 (baseline) and adolescent BMI for age and gender percentiles 

at Time 4 (three years later). Mediation was tested by using Preacher and Hayes (2014) 

SPSS Macro for mediation (Model 4). We used 10,000 bootstrap resamples and we 

examined 95% confidence intervals (Preacher and Hayes 2004; Preacher et al.  2007).  



52 

 

In sum, for the mediational models, we propose four mediational models, which 

includes two forms of parenting styles (positive and negative) and the two emotion 

regulation measures - limited access to emotion regulation strategies (ERS) and total 

difficulties in emotion regulation (TotalER). To control for multiple comparisons across 

mediation models, a Benjamini-Hochberg False Discovery Rate (FDR) correction was 

applied at p < .05 (Benjamini & Hochberg, 1995; Benjamini & Yekutieli, 2001). FDR-

corrected p-values are reported. 

Covariates. Table 3 provides bivariate correlations for the main study variables. 

Higher negative parenting style was correlated with higher BMI for age and gender 

percentile scores at Time 1 (r = .19, p<.01). Also, BMI for age and gender percentile 

scores at Time 1 and Time 4 were significantly correlated with each other (r=.77, p<.01). 

Additionally, pubertal status at Time 1 (r=.23, p<.01) and parent BMI at Time 1 (r=.29, 

p<.01) was correlated with adolescent BMI for age and gender percentile scores at Time 

4. Considering this, subsequent analyses include Time 1 adolescent BMI for age and 

gender percentiles, adolescent pubertal status, and parent BMI as covariates in the model. 

Results 

Preliminary Analyses 

  Our final sample include two hundred and three adolescents (97 boys), ranging 

from 12 to 14 years old at Time 1 (M=13.17, SD = .75).  As shown in Table 4, the 

majority of the adolescents were European American (65.9%; 9.9% African American; 

9.5% Hispanic; 7.1 Multiracial; 2.4 Asian; 4.8% other or unknown) and most had family 

incomes above 100,000 (63.5%; 14.3% between 75,000 and 100,000; 5.6% between 
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60,000-74,999; 3.2% between 35,000-59,999; 10.8% < 35,000; 2.4 reported “don’t 

know/other”).   

Data Inspection and Transformations 

Data were examined for normality. Parent BMI and negative parenting 

demonstrated skewness so a Box-Cox transformation, a procedure to identify an 

appropriate exponent to which all data should be raised (Sakia, 1992), was performed on 

parent BMI scores and negative parenting. After transformation, parent BMI and negative 

parenting was in the acceptable range for skewness (skewness < 1). Adolescent and 

parent BMI for age and gender percentile scores at Time 1 and Time 4 were examined for 

outliers using the modified z-scores provided by the CDC SAS program. Upon inspection 

there were no outliers for adolescent or parent BMI. Lastly, the Center for Disease 

Control and Prevention recommends expressing BMI’s relative to the 95th percentile if 

the sample size is predominately obese. Thus, BMI for age and gender percentiles 

relative to the 95th percentile were calculated in the event of a severely obese sample. 

Adolescent BMI for age and gender-specific percentiles were in the normal range of 

expectations for the population sample, and thus, BMI relative to the 95th percentile was 

not used in the main analysis. In terms of parenting, negative parenting demonstrated 

skewness; scores were in the acceptable range after performing a Box-Cox 

transformation. Emotion regulation scores, pubertal status, and adolescent BMI did not 

show skewness.  
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Negative Parenting 

Results from the linear regressions did not support hypothesis 1a, as negative 

parenting styles were not significantly associated with adolescent BMI for age and gender 

percentiles at Time 4, covarying adolescent BMI for age and gender percentiles at Time 

1, pubertal status at Time 1, and parent BMI at Time 1; β =1.11, p = .422. Additionally, 

there was no support for hypothesis 1b, as Time 1 negative parenting styles were not 

associated with difficulties in emotion regulation one-year later; ERS, β =-.351, p=.256; 

TotalER, β =-1.30, p=.238). Lastly, findings did not support hypothesis 1c, as there was 

no indirect effect of negative parenting styles at Time 1 on BMI for age and gender 

percentiles at Time 4 through emotion regulation difficulties at Time 2, covarying for 

BMI for age and gender percentile, pubertal status, and parent BMI at Time 1 (see Table 

5). In sum, negative parenting did not predict adolescent BMI for age and gender 

percentiles or emotion regulation.  
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Table 3. 

Bivariate correlations among Study Two main study variables 

  M (SD) 1 2 3 4 5 6 7 8 

1. Negative parenting, T1 3.13(1.34) 1        

2. Positive parenting, T1 9.36(2.14) -.36** 1       

3. ERS, T2 12.83(5.6) -.08 -.07 1      

4. TotalER, T2 68.44(19.84) -.09 -.08 .894** 1     

5. Puberty 13.3(2.47) .113 -.05 .07 .007 1    

6. Parent BMI 28.1(6.50) .042 -.09 .02 .002 .18* 1   

7. Adolescent BMI, T1 63.9(27.48) .19** -.09 .10 .07 .25** .33** 1  

8. Adolescent BMI, T4 65.33(26.28) .10 -.07 .16* .13 .23** .29** .77** 1 
Note. T1:  Time 1, T2: Time 2,: ERS limited access to emotion regulation strategies, TotalER: total difficulties in emotion regulation, M: mean, SD: Standard deviation.   

*p <.05. **p<.01 
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Table 4. 

Demographics and adolescent BMI for age percentile cut-offs 

Characteristics    

Child Sex: n (%) male   97(47.8) 

Child age, mean (standard deviation)  

 13.17(.75) 

Child race, n (%)  
  

White  
 166 (65.9) 

African American  
 25 (9.9) 

Hispanic or Latino  
 24(9.5) 

Multiracial   
 18 (7.1) 

Asian  
 6 (2.4) 

Other or Unknown  
 12(4.8) 

Family Income, n(%) in each level   
<15,000  

 12(4.8) 

$15,000-24,999  
 5(2.0) 

25,000-34,999  
 10(4.0) 

35,000-44,999  
 4(1.6) 

45,000-59,999  
 4(1.6) 

60,000-74,999  
 14(5.6) 

75,000-100,000  
 36(14.3) 

>100,000  
 150(63.5) 

Do not know  
 3(1.2) 

Other  
 3(1.2) 

Adolescent BMI for age-percentiles at Time 4: n(%)  
≥ 95th percentile   29(14.3) 

85th to < 95th percentile  29(14.3) 

5th to < 85th percentile  136(67.0) 

<5th percentile   5(2.5) 
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Table 5. 

Indirect effects of negative parenting style mediation model 

Mediator Unstandardized 

coefficient 

SE CI   

ERS -.14 .13 -.46 .05 

TotalER Difficulties -.11 .12 -.41 .07 

Note. SE: Standard error, CI: confidence interval   
 

Positive Parenting 

Results from the linear regressions did not support hypothesis 2a, as positive 

parenting styles at baseline were not significantly associated with adolescent BMI for age 

and gender percentiles at Time 4, covarying adolescent BMI for age and gender 

percentiles at Time 1, pubertal status at Time 1, and parent BMI at Time 1; β = -1.08 p = 

.26.  Additionally, there was no support for hypothesis 2b, as positive parenting styles at 

Time 1 did not significantly predict difficulties in emotion regulation one-year later at 

Time 2; ERS, β =-.119, p=.55; TotalER, β =-.544, p=.44. Finally, there was not support 

for hypothesis 2c, as there was no indirect effect of positive parenting styles at Time 1 on 

BMI for age and gender percentiles at Time 4 through emotion regulation at Time 2, 

covarying for BMI for age and gender percentiles at Time 1, pubertal status at Time 1, 

and parent BMI at Time 1(see Table 6). In short, positive parenting styles did not 

significantly predict adolescent BMI for age and gender percentiles or emotion regulation 

difficulties in adolescents. 
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Table 6. 

Indirect effects of positive parenting style mediation model 

Mediator Unstandardized 

coefficient 

SE CI   

ERS -.05 .10 -.28 .13 

Total ER Difficulties -.05 .08 -.25 .08 

Note. SE: Standard error, CI: confidence interval   
 

Discussion 

The current study examined how parenting styles may predict adolescent BMI 

through the mechanism of adolescent emotion regulation. Based on the previous 

literature, we expected that 1) higher negative parenting and lower positive parenting 

styles would predict higher BMI for age and gender percentiles scores 3 years later, 2) 

higher negative parenting and lower positive parenting styles would predict greater 

emotion regulation difficulties one year later, and 3) emotion regulation difficulties 

would mediate the relationship between negative and positive parenting styles and 

adolescent BMI longitudinally over time. Contrary to expectations, we did not find 

significant results for our main hypotheses.  

Parenting Styles and Adolescent BMI 

First, parenting styles did not predict BMI over time from early to middle 

adolescence during the 3 year follow up. This finding is inconsistent with one 

longitudinal study by Berge and colleagues (2010), where in a study of adolescent’s from 

diverse ethnic and socioeconomic backgrounds, found that higher adolescent-reported 

positive parenting styles (high levels of responsiveness/reasonable expectations) at age 12 

predicted adolescent’s lower BMI (weight/meters2 ) scores 5 years later. However, as 
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noted in Study One, several limitations in Berge et al. (2010), including – non-specific 

adolescent BMI’s and inadequate self-report measures (low content validity), may help to 

explain our differential findings. Additionally, in a second longitudinal study with 

adolescents, in a sample of predominately White families, Fuemmeler and colleagues 

(2012) found that adolescent-reported higher negative parenting (i.e. authoritarian 

parenting, including low warmth and high control) started with initially high BMI’s at 

age 15 that remained stable until age 18/19 and then increased from age 19 to age 21. 

This could be considered consistent with our findings, in that our study found correlations 

between negative parenting and initially higher BMI at the first time-point, but not 

prediction of changes in BMI from early to middle adolescence. As noted, negative 

parenting styles at Time 1 were correlated with higher BMI for age and gender 

percentiles at Time 1. This finding is not that surprising because the cross-sectional 

literature has widely found that negative parenting styles are associated with higher BMI 

scores in children and adolescence (Berge, Wall, Bauer & Neumark-Sztainer, 2010; 

Ludrosky, 2005; Kakinami, Barnett, Seguin & Paradis, 2015; Kim, 2006; Kim et al., 

2008) and because there is little longitudinal literature examining prediction of future 

BMI during adolescence.  

Parenting Styles and Adolescent Emotion Regulation 

Our findings indicate that parenting styles do not predict adolescent emotion 

regulation strategies one year later. This finding is unexpected because robust studies 

have found that positive parenting styles predict higher levels of emotion regulation 

strategies (Brody & Ge, 2001; Finkenauer, Engels & Baumeister, 2005; Jabeen & Riaz, 
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2013; Morris et al., 2007), and that negative parenting styles predict greater difficulties in 

emotion regulation strategies (Chang, Schwartz & Dodge, 2003; Grolnick & Farkas, 

2002; Morris, Cui & Steinberg, 2013), both cross-sectionally and longitudinally. 

Differential outcomes may have emerged due to several reasons. Many of the studies 

finding that parenting significantly predicted emotion regulation in adolescence used self- 

or parent-report measures of general parenting in the home while our study used an 

observational measure of parenting in a 10-minute lab conflict interaction. Thus, it is 

possible that the parenting and emotion regulation correlation in the literature that is 

based on adolescent self-report of parenting and of emotion regulation may be inflated 

due to shared method variance. Second, our observed parenting measure was observed in 

the context of a brief 10-minute conflict interaction task, and thus; observed parenting 

styles in this context may not have been able to adequately capture the overall emotional 

climate of the family environment in both conflict situations and in non-conflict 

situations. Secondly, a research assistant remained in the room during the conflict-

interaction task, prompting the dyad to stay on task (if they both went on tangents), and 

reminding them to use the full 10-mintues to talk when there was noticeable silence. 

Considering this, mothers may have been more inclined to behave in a more socially 

desirable way when solving a highly rated conflict topic with their teen, which may have 

led to a restricted range of parenting styles, and thus; limiting our ability to find results 

for positive styles and emotion regulation.  
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Parenting Styles Associations with Adolescent BMI through Emotion Regulation 

As noted, emotion regulation did not mediate the association between parenting 

styles and adolescent BMI for age and gender percentiles. This is inconsistent with the 

cross-sectional study by Vandewalle, Moens & Braet (2014), which found that higher 

levels of adolescent-reported negative parenting styles predicted higher adolescent-

reported emotional eating behaviors through adolescent reported difficulties in emotion 

regulation in 10 to 16-year-old obese adolescents. While our results were surprising, there 

are two important factors that may help explain our null findings. First, Vandewalle et al. 

(2014) used a cross-sectional design, while our study was longitudinal, and finding 

mediation longitudinally is more difficult.  Second, we assessed BMI for age and gender 

percentiles, rather than adolescent-reported emotional eating behavior. Notably, two 

studies examining parenting styles and adolescent obesity risk have found associations 

between parenting styles and eating behaviors, but not with actual BMI scores (Kremers, 

Brug, Vries & Engels, 2003; Taylor, Wilson, Slater & Mohr). Thus, parenting styles may 

be more related to eating behaviors, and not yet with actual BMI scores during 

adolescence.  Conceptually, this makes sense because adolescence is a period 

characterized by dramatic social, cognitive, and physical changes, where adolescents may 

learn to manage emotions through unhealthy behaviors, like eating unhealthy foods, or 

eating large portions. While one would think that weight gain is a natural consequence, 

this may not be necessarily true. While it’s a fact that adolescents have more freedom in 

their food environment, they are still slightly restricted with their choices, and may not 

demonstrate weight gain until young adulthood. In short, over-time these adolescents are 
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learning how to cope with food, and this may serve as a risk factor to weight gain when 

they have unlimited independence in their food environment, like in young adulthood.  

Conclusion 

In short, we did not find evidence to elucidate how parenting influences obesity 

from early to middle adolescence. It may be that in this time period there are other 

mechanisms for effects of parenting styles on adolescent BMI, such impulsivity, stress, 

and negative affect. While our study addressed previous gaps in the literature, there were 

several limitations that may have affected our ability to find significant mediation. For 

instance, we measured adolescent BMI for age and gender percentiles, and it may be that 

emotional eating behavior is more closely tied to parenting styles and emotion regulation. 

Secondly, in one study of Chinese adolescents (13-17), overweight and obese adolescents 

reported higher maladaptive cognitive emotion regulation strategies (self-blame, 

rumination, catastrophizing, and blaming others) relative to a group of healthy weight 

adolescents. Interestingly, our measure of overall emotion regulation does not include 

most of these cognitive emotion regulation difficulties, including - self-blame, 

rumination, and blaming others. Therefore, future studies may consider incorporating 

more comprehensive measures of emotion regulation that incorporate maladaptive 

cognitive emotion regulation strategies. Additionally, our parenting style measure, that 

was assessed through observed parent-adolescent interactions was limited in two 

important ways. First, our observed parenting measure only assessed for positive and 

negative parenting, and other parenting styles; such as indulgent or permissive parenting, 

may be more closely linked with adolescent weight and emotion regulation. In the future, 
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to strengthen our understanding of parenting and adolescent weight, research would 

benefit from incorporating and/or developing more broader measures of parenting styles. 

Second, we measured observed parenting styles through a parent-adolescent conflict task, 

where parents and teens were prompted to have a conversation about a highly rated 

shared conflict topic.  Thus, parenting styles captured during this interaction task might 

not generalize across other situations. Lastly, our sample was predominately White, a 

community that has low-risk of obesity compared to other race/ethnicities, such as 

Hispanic and African American communities. In the future, it will be important to sample 

from multiple races/ethnicities to strengthen our understanding of adolescent obesity. In 

sum, this study suggests that future research should carefully measure not only BMI for 

age and gender percentiles but also eating behaviors and would benefit from 

incorporating more broader measures of parenting styles.  
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