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ABSTRACT

Associations Between Parent-Child Relationship Quality, Parent Feeding Practices,
and Child Weight Status in Preadolescent Children

Kristina Marie Duncombe
Department of Psychology, BYU
Doctor of Philosophy

The present study evaluated associations between parent-child connectedness and
communication, parent perceptions of child weight, parent feeding behaviors (restriction,
pressure to eat, and monitoring), and child body mass index percentile among a sample of
children aged 8-12 years. To evaluate these associations, this study used a cross-sectional design
and maximum likelihood (ML) structural equation modeling to examine a mediation model with
parental feeding behaviors mediating the associations between parent-child relationship quality
and child body mass index. Furthermore, because of the known associations between parental
perceptions of child weight and parent feeding practices, models examining the mediating effects
of parent feeding practices between parent perceptions of child weight and child body mass
index were also examined. Finally, we used mixture modeling to conduct latent profile analyses,
specifying high, moderate, and low levels of each feeding behavior, in order to examine the
mediation effects of specific levels of feeding behaviors. Study findings supported restriction as
a mediator between parent reported communication (PRC) and child weight, as well as between
parent perceptions of child weight (PCW) and child weight. The results also indicated that parent
perceptions of child weight predicted feeding practices and child weight. Both restriction and
monitoring predicted child weight. Overall, these findings provide evidence for the role of
parent-child relationship quality in predicting parent feeding behavior. However, study findings
suggest that these associations may differ depending on the rater (i.e., child, parent).

Keywords: parent-child, communication, connectedness, perceived child weight, feeding
practices

www.manaraa.com



TABLE OF CONTENTS

LIST OF TABLES ...ttt ettt eb ettt sbesbe bt eneene e vi
LIST OF FIGURES ...ttt ettt ettt st ettt et e bt eaes vii
INEEOAUCTION ...ttt sttt ettt st sb et satesb et e it e sbeeaeeanens 1
Healthy Weight as a Protective Factor Against Obesity-Related Diseases..........ccccceceevvenuennnene 1
Healthy Weight Decreases Risk of Early Mortality .........cocevceiviiriiniiienieneiienceceieneeee 2
Healthy Weight Reduces Risk for Breathing Difficulties...........ccccoviriiniininiininiiiinicee 3
Psychosocial Benefits of Healthy Weight...........cccoiiiiiiiiiiiiiiiceeee e 4
Healthy Weight Influences Executive Control Abilities and School Functioning ..................... 5
Contributors to Child Weight Status.........cceeiiiiiiiiiiiiiiee e 6
Associations between Parental Feeding Practices and Child Weight.............ccoocoeiiiiiinnnninn. 7
Associations between Parent-Child Connectedness and Parental Feeding Behaviors ............. 10
Associations between Parent-Child Communication and Parental Feeding Behaviors............ 12
Associations Between Perceived Child Weight and Parent Feeding Practices ........................ 13
HYPOTRESES ...ttt ettt et e st e e bt e st e e abaesabeesbeeesbeenseeenbeenseeenbeenseas 14
IMIETROMS. ...ttt et b et et b et e h e bt ettt na et et nae e 16
PaTTICIPANES ...ttt ettt et b et ettt et s b et e at e sb e b et nae e 16
IMIEASUIES ...ttt ettt ettt ettt ettt et e sbe e st b e st e bt e s et e e bt e sate e bt e sate e bt e saneebeenaneens 17
WEIGNE STALUS. ...eeviieitieiieeiie ettt ettt et e ettt e et e e beesabeesbeessaeenseesnbeenseessseenseennsaans 17
Parent child COMMUNICALION. ....c..eovuiiiiiiiiiiiieieeiee et 18
Parent child cONNECtEdNESS. ......c..eevuiiiiriiiiiiieice e 18
Perceived Child WEIGht. .......cccuiiiiiiiiieieee ettt e ens 19

iii

www.manaraa.com



Parent feeding PraCtiCes. .....cccuiiiiiiiiiiieiie ettt ettt ste et et et esteebeesaeebaesaneens 20

PrOCEAUIES ...ttt sttt ettt et bttt et sbe e b et e e enee 21
StatiStICAl ANALYSIS...ccuiiiiiieeiieiieeie ettt ettt e stae e b e s b e e teesabeenbeesnbeenseeenbeenseenene 22
Data CIEANING. ...cuvieiieiiiieiieeie ettt ettt et e st e et e et eeteeeabeesbeessseenseesnseenseessseenseenasaans 22
Structural equation MOAEIING. .........ccvieiiiiiiiiiieie ettt eeae e 22
MOAE] SPECTIICALION. ....uvieieieeiiieiie ettt et ettt et et e et esateesbeessbeeseesnseenseessseenseesnsaans 23
Tests Of MEATALION. .....oouviiiiiiiieiiee ettt 26
CFQ latent profile analysis. ........ccceecuieriieiiieiieeiieeiie ettt et s eeae e eee 26
MOdE] ESTIMALION. ...uveiiiiiiiieiietiete ettt ettt et st b e et sbe et e e b enee 28
Evaluation of Model fit. .....cceoiiriiiiiiiiie e 28
Confirmatory factor ANALYSIS.......ccuieuieriiiiieiie ettt ettt et et eeebeesee e 29
POWET ANALYSIS. 1.utiiiiiiiiieiie ettt ettt ettt et e st e et e sab e ebeeenbe e bt e s naeenbaeeanaen 29
RESUILS ..ttt ettt b et e a bbbt b et et b bt et sae e 30
Full Sample Direct Effects.......ccuiiiiiiiiiiiiciieie ettt et s en 30
Full Sample Indirect EffECtS .......cooiiiiiiiiiieiieie ettt 30
Latent Profile Analysis Direct Effects ........cccoocveiiiiiiiiiiiiiiciieeetee e 31
Latent Profile Analysis Indirect Effects.........cccveiiiiiiiiiiiiiiiiicecece e 32
DIISCUSSION ...ttt ettt ettt ettt b et ettt et ea e e bt et e e bt e sb e e bt es b e sbe et e ebtesb e et e satenbeenbeennenaeenee 33
LAMIEALIONS 1.ttt sttt ettt et b ettt s bt e bt e st sb e et estesbe e b eabe e enee 43
FULUIE DITECHIONS «..eeutiiiiiieieeiieeitet ettt ettt sttt et sttt et ettt e b 45
CONCIUSION ..ttt ettt et ae et sh e b et sht e bt et e eb b e bt e st e sbeenbeensesaeebeennes 46
RETETEICES ...ttt sttt ettt et et st sbe et eaae e enee 48

iv

www.manharaa.com




ADPPEIAIX A ettt h et e h e b e et e a bttt h e ettt she e bt et sae e 57

APPENAIX B oottt et 58
ADPPEIAIX € ottt h et b e et b et bt ettt sh bt sae e 59
APPEINAIX D oottt ettt sttt 60

www.manharaa.com




LIST OF TABLES

Table 1. Summary of Demographic and Anthropometric Data...........cccocceeevieniiienieniieieeieee. 17
Table 2. Means and Standard Deviations of Primary Study Variables...........cccccevvveriiiineeniennen. 24
Table 3. Estimated factor item loadings for the final 5-factor model ............ccccoeviiiiieninninnen. 25

Table 4. Means and Standard Errors for Mixture Model-derived feeding behavior profiles ....... 28

vi

www.manharaa.com




LIST OF FIGURES

Figure 1. Proposed Model for Parent-Child Connectedness............c.ccoevvereneneneeieienienenenenne. 15
Figure 2. Proposed Model for Parent-Child Communication............cccceeerenenereeieienienenenenne. 15
Figure 3. Proposed Model for Perceptions of Child Weight ...........ccccoevinininininiiiiniccnee. 16
Figure 4. Structural and Measurement Model ...........ccccocoviririiiniiiiinieeeeee e 33

vii

www.manharaa.com




Running head: RELATIONSHIP QUALITY, FEEDING PRACTICES, & WEIGHT 1

Associations Between Parent-Child Relationship Quality, Parent Feeding Practices,
and Child Weight Status in Preadolescent Children

Research examining factors that contribute to the development of weight status among
children has proliferated over the past decade. This represents an important area of research
because of the positive benefits that being at a healthy weight can provide for children. Research
suggests that healthy weight children (BMI <5 - <85 percentile; nccd.cdc.gov) are at lower
risk for obesity in adulthood (Venn et al., 2007; Wang, Chyen, Lee, & Lowry, 2007). This
lowers their risk for other obesity-related diseases including hypertension, heart disease,
diabetes, and sleep apnea. Furthermore, research shows that healthy weight children are less
likely to experience early mortality and other impairments such as medical and psychological co-
morbidities (de Sausmarex, & Dunsmuir, 2011). Taken together, research suggests that being in
a healthy weight may be a protective factor against many physical and mental health conditions
in children.
Healthy Weight as a Protective Factor Against Obesity-Related Diseases

In a recent review of the literature, Daniels (2009) found that healthy weight children
have fewer health difficulties related to hypertension, type II diabetes, and fatty liver disease
compared to their obese counterparts. In addition to these findings, research has shown an
association between childhood obesity and decreased insulin sensitivity and increased circulating
insulin levels; the first of which is an important risk factor for the development of type II
diabetes (Steinberger, Moran, Hong, Jacobs, & Sinalko, 2001). Thus, these findings suggest
being in a healthy weight may decrease children’s risk of developing hypertension, fatty liver

disease, and type II diabetes.
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RELATIONSHIP QUALITY, FEEDING PRACTICES, & WEIGHT 2

Furthermore, Ingelsson et al. (2007) found a connection between obesity and the
development of cardiovascular disease (CVD) in adults. They found that overweight and obese
individuals were 0.53 - 0.59 times more at risk of developing CVD than their normal weight
counterparts when subclinical disease was controlled (p = 0.001; p = 0.003). While, other
researchers found that obesity was associated with an increased risk for myocardial infarctions
(Horvei et al., 2014; Manson et al., 1990). Although these associations were documented in
adults, research supports the notion that atherosclerosis begins developing during childhood
(Berenson et al., 1998; Cote, Harris, Panagiotopoulos, Sandor, & Devlin, 2013; McGill et al.,
2001). For example, Mahoney et al. (1996) found the strongest predictor of coronary calcium
later in life was increased body mass during childhood. They found that obese or overweight
children were 3.0 times more likely to develop coronary calcium as young adults than healthy
weight children (p = 0.01; Mahoney et al.,1996). Thus, Mahoney et al. (1996) concluded that
healthy weight children were at reduced risk for developing coronary calcium and associated
cardiovascular risk compared to their overweight and obese peers. This is an important area of
research because coronary calcium is associated with increased risk of myocardial infarctions
(heart attacks). Therefore, these results indicate that healthy weight children are at lower risk for
cardiac health complications during both childhood and adulthood.

Healthy Weight Decreases Risk of Early Mortality

Moreover, Olshanksy et al. (2005) found that healthy weight children have fewer health
concerns (e.g. type II diabetes, coronary heart disease, etc) and less risk of early mortality
compared to those experiencing childhood obesity. Contrary to the general trend of increased life
expectancy in recent generations, Olshanksy et al. (2005) hypothesized the current generation

will have a shorter life span than their parent’s generation because of the adverse health
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RELATIONSHIP QUALITY, FEEDING PRACTICES, & WEIGHT 3

consequences of childhood obesity and associated comorbidities. Fontaine, Redden, Wang,
Westfall, and Allison (2003) conducted a study in which they examined the expected number of
years of life lost due to obesity. They estimated the life expectancy of severely obese individuals
to be 5 to 20 years lower than their normal weight peers (Fontaine et al., 2003). Because
childhood obesity appears to contribute to early mortality, finding factors that assist children in
achieving and maintaining a healthy weight during childhood could help reduce early mortality
and lengthen the current generation’s life expectancy.
Healthy Weight Reduces Risk for Breathing Difficulties

Healthy weight children are also less likely to experience obstructive sleep apnea (Kang,
Lee, Weng, Hsu, 2012; Mallory Jr., Fiser, & Jackson, 1989; Mofid, 2014), which is associated
with numerous health and psychosocial concerns including school difficulties, behavior
dysregulation, low quality of life, and executive functioning deficits (Daniels, 2009; Mofid,
2014; Rhodes et al., 1995). In one study, Kang, Lee, Weng, and Hsu (2012) found that the risk of
having obstructive sleep apnea was 6.27 higher in obese children than their normal weight
counterparts (p = 0.001), indicating that being in a healthy weight can substantially reduce the
risk of sleep related breathing problems. Furthermore, research has shown that healthy weight
children are less likely to develop habitual snoring (OR = 5.8, p = 0.001; Anuntaseree,
Sangsupawanich, Mo-suwan, Ruangnapa, & Pruphetkaew, 2014). Anuntaseree et al. (2014) also
found that the development of habitual snoring was significantly associated with changes in
weight category from not obese to obese, indicating that children who became obese were more
likely to develop habitual snoring than those who stayed in a healthy weight (OR for children
who became obese = 6.7, p = <0.001; OR for children in healthy weight = 3.9, p =<0.001).

Moreover, children below the 85™ percentile for BMI have also been shown to have a decreased
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risk for the development of asthma (Rodriguez, Ahn, Winkleby, Sundquist, & Kraemer, 2002).
Rodriguez et al. (2002) found that children with BMI’s over the 85 percentile were twice as
likely to have increased frequency of wheezing and 16 times more likely to be hospitalized for
asthma in the last year than those who had lower BMI percentile. Consequently, being in a
healthy weight appears to be a protective factor against disorders associated with disruptions in
breathing and sleeping.
Psychosocial Benefits of Healthy Weight

Daniels (2009) conducted a study examining psychosocial functioning in children of
various weights. He found a relationship between childhood obesity and psychosocial
complications later on in life, including increased symptoms of depression and poorer quality of
life. Conversely, healthy weight children demonstrate lower rates of depression and higher rates
of health-related quality of life (Britz et al., 2000; Schwimmer, Burwinkle, & Varni, 2003).
Schwimmer et al. (2003) found that children at a healthy weight endorsed significantly higher
quality of life in both physical and psychosocial functioning compared to their obese
counterparts. The associations demonstrated medium to large effect sizes, respectively (d = 0.78,
d = 1.13 respectively). Additionally, Schwimmer et al. (2003) found that health-related quality of
life in obese children was 5.5 times poorer than healthy weight children and comparable to
children being treated for cancer. This represents a significant detriment to psychosocial
functioning for obese children when one considers that children currently undergoing
chemotherapy for cancer report the poorest quality of life of any pediatric chronic illness (i.e.,
type 1 diabetes, congenital heart disease, juvenile rheumatoid arthritis).

Furthermore, Lu et al. (2012) reported that healthy weight children and adolescents aged

10-17 years reported fewer negative emotions, like irritability and depression, than their
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overweight or obese counterparts. In particular, when rating emotions over the last month, they
found that on average overweight and obese girls endorsed an average of 2.3 more negative
emotions, while overweight and obese boys were likely to have 1.6 more negative emotions
when compared to normal weight peers (p = <0.05; Lu et al., 2012). Taken together, these
findings suggest that being at a healthy weight during childhood may benefit children and
families with increased psychosocial functioning, increased quality of life, and a decrease in
negative emotions.
Healthy Weight Influences Executive Control Abilities and School Functioning

Research examining weight status differences in school settings suggests that being at a
healthy weight may be a correlate with negative consequences related to executive abilities and
social functioning. For example, Reinert, Po’e, and Barkin (2013) conducted a systematic
literature review of the relationship between executive functioning and obesity in children and
adolescents. They found that healthy weight children and adolescents exhibited higher levels of
inhibitory control than their obese counterparts. Moreover, there is some evidence suggesting an
association between obesity during childhood and structural deficits in regions of the brain
associated with inhibitory control, poor working memory, and decreased ability to focus
attention in females (Reinert et al., 2013). Furthermore, healthy weight girls scored higher on
reading and math assessments than girls who became overweight or obese during elementary
school (Reading r = -2.54, p =<0.01, Math r =-1.62, p = <0.05; Datar, & Sturm, 2006).
Additionally, Crosnoe and Muller (2004) found that adolescent students with BMIs lower than
the 85™ percentile had higher grade point averages than their obese peers.

Research also suggests that healthy weight children achieve superior school functioning

on parent- and self-report measures compared to overweight and obese children (Schwimmer et
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al., 2003). T-tests comparing parent-reports of obese children and adolescents with their healthy
weight counterparts on school performance yielded a large effect size (t =-12.10, p = <0.001, d
= 1.42), while self-report comparisons yielded a medium effect size (t = -6.45, p =<0.001, d =
0.71, Schwimmer et al., 2003). These results suggest that being at a healthy weight may promote
more academic achievement in school from both child and parent perspectives. There are also
benefits of being at a healthy weight in social domains of school functioning. For instance,
Mahoney, Lord, and Carryl (2005) found that in first, second, and third grade, teachers rated
healthy weight children as more popular, less frequently rejected and isolated, and as having
better interpersonal skills than overweight or obese children.

Taken together, research supports numerous associations between healthy weight
children and academic, social, physical, and neuropsychological benefits, including lower risk
for obesogenic diseases and other psychological, behavioral, and medical difficulties compared
to their overweight or obese counterparts. Because research supports many associations between
negative health-related, psychosocial, and cognitive consequences and childhood obesity, it is
important to understand factors that contribute to healthy weight status in children.
Contributors to Child Weight Status

One important factor that appears to contribute to weight status in children is parent
involvement with dietary consumption. In a study done by Miller et al. (2012) examining how
often children’s eating was supervised by adults in a sample of middle school students (6-8"
grade), they found that adults supervised 86% of children’s eating at this age. They found an
inverse relationship between time spent eating unhealthy foods and time spent under adult
supervision, indicating that children are more likely to engage in healthier eating when

supervised by parents (r = -0.78, p = <0.05; Miller et al., 2012). Moreover, this line of research
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suggests that parents supervise a majority of children’s eating at this age, and that a parent’s
supervision can improve a child’s dietary intake. This demonstrates the need for research
examining parent’s involvement in the process of children’s development of healthy eating
habits and weight status because there appears to be a relationship between parental involvement
and child food consumption.

The importance of parental monitoring in fostering healthy behaviors with children and
adolescents has been demonstrated across numerous research areas. For example, Criss et al.
(2015) found that parental monitoring was associated with less substance abuse among
adolescents and that grades were incrementally predicted by both child disclosure and parental
involvement. Because of the strong influence that parental practices have over children’s
environments, specifically eating habits during childhood, it is important to assess factors that
contribute to healthier parent feeding patterns to better understand child weight outcomes.
Associations Between Parental Feeding Practices and Child Weight

Previous research suggests an important association between parental feeding practices
and child weight status. During childhood, parent’s influence over food availability, the structure
of meals, and the modeling of eating habits are influential in a child’s development of lifelong
dietary habits and may contribute to either a healthy weight status or obesity (Koplan, Liverman,
& Kraak, 2004). Thus, parent feeding practices seem to be an important area of research because
of the strong relationship between parental influence and child food intake.

Moreover, studies examining the associations between parent feeding practices and
children’s eating behavior and weight status have yielded mixed results. In a study of 156
mothers of children (aged 2-4 years) the investigators did not find a significant association

between mother’s pressure to eat, restriction, monitoring, and modeling of healthy eating and a
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child’s BMI one-year later. They concluded that maternal feeding practices did not appear to
influence a child’s weight status over a period of a year (Gregory, Paxton, & Brozovic, 2010).
Conversely, in a study examining the associations between parent feeding restriction on child
BMI at baseline and a 3-year follow-up, Campbell et al. (2010) found that restrictive feeding
practices negatively predicted child BMI (r = -0.013, p = 0.04), indicating that higher parental
restriction led to decreases in child BMI. This association demonstrated a medium effect size (1>
= (0.76) when baseline maternal BMI, maternal education level, and child sex were controlled.
Specifically, Campbell et al. (2010) found that parental restriction of energy-dense foods and
drinks may be a protective factor in maintaining healthy weight status in younger children (5-6
year-olds), but no effect was found in older children (10-12 years-old).

Zhang and Mclntosh (2011) also explored the association between parental feeding
practices and children’s weight status. They examined a sample of 312 children (aged 9-11 and
13-15) and found that both maternal and paternal feeding patterns predicted child weight
outcomes (Zhang & Mclntosh, 2011). Moreover, they found parental feeding practices such as
encouraging children to eat healthy foods and monitoring child food intake to be associated with
lower weight status in children and higher levels of parental control to be linked with higher
weight status. Furthermore, according to a study done by Rodgers et al. (2013) several aspects of
parent feeding behaviors were associated with maladaptive child weight, such as high levels of
restriction, pressure to eat, and monitoring. Rodgers et al. (2013) used the Child Feeding
Questionnaire (CFQ), Preschooler Feeding Questionnaire (PFQ), Parent Feeding Style
Questionnaire (PFSQ), and BMI to assess the relationship between parent feeding practices and
child weight. Participants were assessed at two time points, approximately 52-weeks apart. They

reported that higher levels of parental restriction and pressure to eat predicted overeating in
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RELATIONSHIP QUALITY, FEEDING PRACTICES, & WEIGHT 9

children at time 1 and 2 (e.g. baseline assessment and 52 weeks later). Parental restriction and
pressure to eat accounted for 27% of the variance in a child’s overeating. Overall, they found that
these feeding practices led to more obesogenic eating behaviors in children, which contributed to
higher weight status (Rodgers et al., 2013).

Moreover, in a comprehensive literature review, Faith et al. (2004) summarized the
research on the association between parental feeding styles and child eating habits and weight
status conducted over the preceding seven years. Out of the twenty-two studies reviewed, 19
reported at least one significant association between parental feeding patterns and child weight.
Eight studies reported a significant relationship between parental restriction and child weight
outcomes, while only one study reported no relationship (Faith et al., 2004). Thus, the majority
of recent research suggests a significant association between parental feeding practices and child
weight.

Furthermore, research has shown that maternal and child factors can influence parental
feeding patterns (Francis, Hofer, & Birch, 2001). The specific parent-child factors that contribute
to feeding practices are not yet well known; however, Francis et al. (2001) found that mothers
reported using more restrictive feeding practices when they were more involved with weight and
eating issues, and when their daughters were heavier. This shows that in addition to feeding
patterns influencing child weight, certain characteristics of parents, children, and their
relationships with each other may have important implications for parental feeding patterns.

Though some research suggests that parental feeding practices such as pressure to eat,
restriction, and monitoring do not have significant associations with child weight, the majority of
the research on this topic suggests that parental feeding can have direct effects on child weight.

Taken together, results of the literature examining parental feeding as a predictor of child weight
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status indicates that the majority of studies show at least one significant relationship between
parental feeding patterns and child weight. These results suggest a need for further investigation
of parental factors that influence parental feeding behavior as a way to intervene in child weight.
Associations Between Parent-Child Connectedness and Parental Feeding Behaviors
Research suggests that parent-child connectedness may affect aspects of children’s
dietary behavior at each stage of their development. Research on parent-child connectedness,
which is defined as the extent to which a child feels loved, cared for, and close to their parents, is
grounded in attachment theory (Boutelle et al., 2009). Goossens, Braet, Van Durme, Decaluwe,
and Bosmans (2012) studied the role of connectedness to mothers and fathers as a predictor of
eating pathology and weight gain in children ages 8-11. This study assessed associations between
parent-child connectedness and eating behavior and BMI among 601 preadolescents (48%
female) at two time points (baseline and one year later). At baseline they found significant
associations between connectedness and several features of eating pathology; however no
significant associations between connectedness and BMI were observed. However, when they
controlled for gender and baseline levels of eating pathology and weight, they found significant
associations and differences between connectedness to father versus mother. They found an
association between children’s connectedness towards their mother and dietary restraint, eating
concerns, weight concerns, shape concerns, and BMI in children one year later. Whereas,
decreased connectedness in children toward their fathers were found to be predictive of
persistence in children’s subjective binge eating episodes (Goossens et al., 2012). This study
shows preliminary evidence of the longitudinal association between connectedness and eating

pathology and weight gain in children.
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In addition to these results, Boutelle et al. (2009) found that higher parent—child
connectedness was associated with increased body satisfaction for females, increased self-esteem
for males, and decreased depressive symptoms for both males and females in a longitudinal
study over a five-year period. Proportion of variance predictable from parent-child
connectedness for these associations ranged from 13% to 24% when controlling for grade,
marital status, ethnicity/race, socioeconomic status, and income, suggesting parent-child
connectedness as an important factor in a child’s emotional development. Overall, Boutelle et al.
(2009) found that interventions aimed at strengthening the parent-child relationship throughout
adolescence may protect against negative emotional outcomes in children and adolescents. Since
this relationship is seen as a protective factor against negative emotional consequences, it is
reasonable to assess the feasibility of parent-child connectedness as a protective factor for
negative physical consequences as well.

Moreover, a population-based study consisting of 4,746 students in public schools
completed the Project EAT (Eating Among Teens) survey, which includes the Parent-Adolescent
Connectedness Scale (Ackard, Neumark-Sztainer, Story, & Perry, 2006), which focuses on
adolescents’ perceptions of both parental caring and communication. Ackard et al. (2006)
examined parent-child connectedness and its associations with a number of variables, including
unhealthy weight control strategies. They found that compared to other members of their cohort
who reported high levels of maternal connectedness, youth who reported low levels of maternal
connectedness reported a high prevalence of unhealthy weight control behaviors (Ackard et al.,
2006). Results of this cross-sectional study indicated that one fourth of children in the sample felt

unable to talk to their mother about problems, and one half of girls and one third of boys felt
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unable to talk to their father. These results indicate that perceiving low parental communication
and caring was associated with unhealthy weight control strategies in children and adolescents.
Therefore, because parent-child connectedness has been shown to have an inverse
relationship with child weight control strategies and parent’s tend to be more involved in a
child’s eating habits during pre-adolescence (Ackard et al., 2006), it is reasonable to suggest that
the parent-child relationship may have an important impact on a parent’s feeding style. Future
research aimed at improving our understanding of the association between the parent-child
relationship and parent feeding practices and child weight will likely be helpful in better
understanding how to reduce prevalence of overweight and obesity in children.
Associations Between Parent-Child Communication and Parental Feeding Behaviors
Furthermore, Lanigan (2012) suggests that parent-child communication regarding healthy
eating and feeding practices among caregivers and their children may be an essential part of
obesity prevention initiatives. Specifically, parent-child communication was defined as the extent
to which parents perceive that they listen to their child and the extent to which the child
perceives that their parent listens to them. Lanigan (2012) found that family communication
accounted for 29% of the variance in efficacy and feeding knowledge among families when
controlling for misconceptions about eating behaviors and priority placed on obesity prevention
by caregivers. This study suggests that family communication and parent feeding practices are an
important aspect to target when looking at healthy weight in children because of their role in
changing efficacy and feeding knowledge, which in turn improve feeding practices. Moreover,
Parletta et al. (2012) found that in a sample of 382 children aged 2-12, more “attack like” parent-
child communication predicted higher child BMI. Another study of parent-child communication

found that lower levels of parent-child communication were associated with higher levels of
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parental control (Keijsers, & Poulin, 2013). Because of these results, it is reasonable to explore
the association between parent-child communication and parent-feeding practices due to the
evidence suggesting that they may be related through differential use of parental control.
Associations Between Perceived Child Weight and Parent Feeding Practices

Research has shown that weight outcomes tend to be similar across family members, in
that the prevalence of overweight and obesity tends to increase at the same rate across parents
and children (Lazzeri, Pammolli, Pilato, & Giacchi, 2011). This presents a problem because
overweight parents are less likely to accurately classify their child’s weight status, and therefore,
they are less likely to implement appropriate behavioral strategies to mitigate risk of further
weight gain (Aljunaibi, Abdulle, & Nagelkerke, 2013). Furthermore, some researchers suggest
that parental concern is an important predictor of a parent’s motivation to engage in behaviors to
manage weight (Moore, Harris, & Bradlyn, 2011). However, before a parent can be concerned
about their child’s weight, they must first be able to accurately identify their child as at risk for
weight difficulties. Research on parental perceptions of their child’s weight suggests that parents
may alter their feeding strategies based off of their perceptions of their child’s weight. For
example, Doolen, Alpert, and Miller (2008) found that parents often underestimate their child’s
weight status making them “unable to intervene” in strategies to reduce obesity. They suggest
that parents are unable to engage in feeding practices that would reduce the risk of increasing
weight-related problems if they are unable to first classify their child as either overweight or at
risk for being overweight. Moreover, this study suggests that unknowing parents are more likely
to engage in maladaptive feeding practices because of their misperceptions of their child’s
weight. For example, parents may perceive their overweight child as healthy weight and

therefore fail to implement feeding practices that could improve their child’s weight. These
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findings study suggest that parents’ perceptions of child weight as an important area of research
because of the weight consequences that can arise from inaccurately identifying a child’s weight
status combined with the tendency to not engage in appropriate feeding patterns to mitigate risk.
Additional research done by Payne, Galloway, and Webb (2011) suggests that parents may alter
their feeding practices depending on their perceptions of their child’s weight rather than parent
feeding practices driving child weight. Taken together, these studies provide the basis for using
perceived child weight as a covariate because the research suggests that parent motivations for
engaging in specific feeding patterns (restriction, pressure to eat, and monitoring) vary
depending on their perception of their child’s weight status, and literature in this area suggests
that parents may be prone to misinterpret their child’s weight. Therefore, this study aims to
further explore the association between perceived child weight (PCW) and child weight as
mediated by parent feeding practices.
Hypotheses

Based on the aforementioned literature, this study aimed to assess associations between
parent-child connectedness and communication, parent perceptions of child weight, parent
feeding practices, and weight status in children. Specifically, we hypothesized that: 1) parent-
child connectedness and parent-child communication would be inversely associated with BMI
percentile; 2) Parent feeding patterns (i.e., restriction, pressure, monitoring) would mediate the
association between parent-child connectedness and child BMI (See Figure 1); and 3) Parent
feeding patterns would mediate the association between parent-child communication and child
BMI (See Figure 2). Furthermore, we hypothesized that 4) Perceived Child Weight (PCW)

would be inversely related to child BMI percentile, 5) that PCW would be associated with higher
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levels of restriction, pressure to eat, and monitoring, and 6) that the association between PCW

and child BMI would be mediated by parent feeding practices (See Figure 3).

7 Parent Feeding Practices

Parent-Child

Y poc cami Child Body
Connectedness

----------------------------------- Mass Index

Figure 1. Proposed Model for Parent-Child Connectedness

4 Parent Feeding Practices

Parent-Child

Y pcc> cami Child Body
Communication

----------------------------------- Mass Index

Figure 2. Proposed Model for Parent-Child Communication
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Figure 3. Proposed Model for Perceptions of Child Weight

Methods

Participants

Three-hundred eight child-parent dyads were recruited from physical education classes at
five elementary schools within the Provo Utah School District. Children were aged 8 to 12 years-
old (males n = 144; mean age = 9.73, SD = .92; Caucasian = 82.50%; Hispanic = 7.80%; Other =
9.70%). Participants were relatively equally distributed across the three grade levels (3-5) (3™
grade =35.40%; 4™ grade = 29.90%; 5 grade = 34.10%); however, there were two participants
who were in 6™ grade (See Table 1). Income for participants was lower than national estimates,
with a sample mean of $6,230; whereas, the population mean for families across the United
States ranges from $7,670 to $9,910 depending on parent age (United States Census, 2015).
Participant inclusion criteria were: a) the child was between the ages of 8-12 years-old, b) the
child had no serious health related concerns that would preclude them from participating in
physically rigorous activity, ¢) one parent/guardian participated in the study and provided
consent, d) the child provided written assent, and e) the parent/guardian and child spoke English.

These children were recruited as part of a larger cross-sectional health behavior study.
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Table 1

Summary of Demographic and Anthropometric Data

17

Characteristic
N
Mean Age (SD)
Mean BMI Percentile (SD)
BMI Category (%)*
Underweight
Normal Weight
Overweight
Obese
Race/Ethnicity (%)
Caucasian
Hispanic
Pacific Islander
Black
Asian
Multiracial & Other
Grade (% in each)
3" Grade
4™ Grade

5t Grade

6™ Grade
Monthly Gross Income (SD)

All Participants
308 (144 Males)

9.73 (0.91)
53.18 (28.64)

7 (2.3%)

247 (80.2%)
32 (10.4%)
20 (6.5%)

254 (82.50%)
24 (7.80%)
5 (1.62%)
1(0.32%)
1 (0.32%)
23 (7.47%)

109 (35.40%)
92 (29.90%)

105 (34.10%)

2 (0.60%)
6.23 (3.15)

Note. Monthly Gross Income was measured in approximately $1,000 increments: 1 = $0 - 999, 2 =
$1,000— 1,999, 3 = $2,000 — 2,999, 4 = $3,000 - $3,999, 5 = $4,000 — 4,999, 6 = $5,000 — 5,999, 7 =

$6,000 — 6,999, 8 = $7,000 — 7,999, 9 = $8,000 — 8,999, 10 = 9,000 — 9,999, 11 = 10,000 +. * =

BMI data was not collected for two participants.

Measures

Weight status. Research has shown BMI to be a moderately reliable indicator of body fat

percentage (Mei et al., 2002) and risk for numerous health-impairing conditions (Daniels, 2009;

Ingelsson et al., 2007; Steinberger et al., 2001). Therefore, consistent with Centers for Disease

Control and Prevention definitions, child Body Mass Index percentile (CBMIP) for age and sex

was used as the outcome variable in this study. CBMIP was calculated using the child’s height

(measured to the eighth of the inch) and weight (measured to the tenth of a pound), which were

measured and recorded by trained researchers. Children were measured without shoes in light
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clothing. All BMI percentiles were calculated using the standardized formula (BMI = [weight
(kg)]/[height (m)]*; Keys et al., 1972).

Parent child communication. Forehand et al. (1997) adapted Barnes and Olson’s
Communication Scale (1985), so it could be used and applied to children and adolescents and
their parents. This revised scale (CS-R) consists of 10 questions, which are scored on a 4-point
Likert-type scale with responses ranging from 1 (strongly disagree) to 4 (strongly agree). The
totals from both parent and child reports are summed to form one composite scale, with possible
scores range from 20 to 80. Higher scores represent better parent-child communication. Ten
child-response questions assess the degree to which they perceive their parent listens to them
(e.g., “My parents and I can talk about almost anything” and “My parents sometimes don’t listen
to me”). Similarly, ten parent-response questions assess the degree to which parents listen to
their child (e.g., “I sometimes don’t listen to my child”). In the original validation of this
communication scale, responses from parent and child reports correlated significantly (r = .39, p
<.01) with an alpha coefficient of .85. In addition to demonstrating high face validity, the
parent-adolescent communication scale has also demonstrated construct validity in studies in
various adolescent populations (McDermott Sales et al., 2007; Xia, Xie, Zhou, Defrain, &
Meredith, 2004).

Parent child connectedness. The Parent-Child Connectedness Measure (PCCM,;
Boutelle et al., 2009) was created to examine the reciprocal relationship between parent—child
connectedness and depressive symptoms, self-esteem, and body satisfaction. The measure
consists of four statements rated on 5-point likert-type scales which assess the degree to which
children feel connected to their father and mother (e.g., “How much do you feel that your mother

cares about you?”’; “How much do you feel you can talk to your father about your problems?”).
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Two questions assess the relationship with the child’s mother and two inquire about the
relationship with the child’s father. A total score comprising the mean of the four items
represents aggregate parent-child connectedness, with higher scores indicating greater
connection to parents (Cronbach's a=.69). Test—retest reliability for the PCCM is reported to be
high (Spearman coefficient = .69—.82). Although this measure has been used in similar studies
assessing the effects between parent-child connectedness and child food intake and weight
outcomes, evidence for validity has not been reported (Ackard et al., 2006; Boutelle, et al.,
2009). Since this measure is high in face validity and used in similar populations, it is reasonable
to assess the role of parent-child connectedness on child weight using this measure.

Perceived child weight. The Child Feeding Questionnaire (CFQ) assesses aspects of
parent feeding perceptions, attitudes, and practices for parents of children aged 2-11 years-old
(Birch et al., 2001). There are 31 items that load onto seven factors, four of which measure
parental beliefs related to their child’s obesity proneness (e.g., Perceived responsibility, Parent
perceived weight, Perceived child weight, and Parents’ concerns about child weight). Several
studies have shown the factor validity of the seven subscales originally proposed by Birch et al.
(2001; Camci, Bas, & Buyukkaragoz, 2014; Corsini, Danthiir, Kettler, & Wilson, 2008; Geng et
al., 2009). This study will use the perceived child weight scale as a measure of parental
perception of child weight. This subtest consists of six items that assess parents’ perceptions of
their child’s weight history over six time periods starting from infancy and going into
adolescence (i.e., “Your child from 3™ through 5™ grade™). Each item is rated on a 5-point
Likert-type scale with anchors ranging from “markedly underweight” to “markedly overweight.”
The perception of child weight scale demonstrated acceptable internal consistency (Cronbach's a

= .83) and demonstrated a positive correlation with independent measures of child weight status
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(r=0.43, p =<0.001). Birch et al. (2001) indicated that the CFQ is a valid measure in assessing
parent perceptions, attitudes, and practices of child-feeding. Additional support for the validity of
the perception of child weight subscale has been demonstrated across several cultures (Canals-
Sans et al., 2016; Corsini et al., 2008; Geng et al., 2009; Nowicka, Sorjonen, Pietrobelli,
Flodmark, & Faith, 2014). Because the perceptions of child weight scale collects information
about the child’s weight history from infancy to current age, and we collected objective data for
child weight only at one time point, only one item that reflects parents’ current perceptions of
their child’s weight (“Your child from 3™ through 5" grade”) was used in analyses.

Parent feeding practices. As mentioned previously, the Child Feeding Questionnaire
(CFQ) assesses aspects of parent’s feeding perceptions, attitudes, and practices for parents of
children aged 2-11 years-old. The CFQ consists of 31 items which load onto seven factors, three
of which that measure parental control practices and attitudes about parent feeding (e.g.,
Monitoring, Restriction, and Pressure to Eat). Items within each factor were rated on a 5-point
Likert-type scale, with a word anchor specific to the factor representing each point. A
confirmatory factor analysis tested a 7-factor model in two populations (group 1 n = 148 mothers
and fathers; group 2 n = 126 Hispanic mothers and fathers). They found the internal consistency
for the 7 factors to be > .70. This study will use three scales from the CFQ to assess parent’s
feeding practices regarding their use of restriction, monitoring, and pressure to eat. Each scale is
measured using a 5-point Likert-type scale that has a word anchor at each point on the scale. The
restriction scale consists of eight items, which measure the extent to which parents restrict their
child’s access to foods (i.e. “I intentionally keep some foods out of my child’s reach’). The
restriction scale demonstrated acceptable internal consistency (Cronbach's a =.73). The

monitoring scale consists of three items that measure the extent to which parents oversee their
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child’s eating (i.e. “How much do you keep track of the high fat foods that your child eats?”).
This scale demonstrated excellent internal consistency (Cronbach's o = .92). Lastly, the pressure
to eat scale is made up of four items that assess the parent’s tendency to pressure their child to
eat more food, typically at mealtimes (i.e. “My child should always eat all the food on her plate.”
The pressure to eat scale demonstrated acceptable internal consistency (Cronbach's a =.70). In
addition to factor validity, convergent validity was found between the Restriction, Pressure to
Eat, and Monitoring subscales and the Caregiver’s Feeding Styles Questionnaire (CFSQ), which
is another measure of parental feeding behavior (F (9, 518) =3.17, p = <0.001; Hughes, Power,
Fisher, Mueller, & Nicklas, 2005). Furthermore, in a longitudinal study examining parent
feeding practices in a cohort of toddlers, CFQ subscales (i.e., restriction, pressure to eat,
monitoring) were correlated with independent mealtime observations of parent’s feeding styles
(restriction r = 0.37, p = <0.01, pressure to eat r = 0.35, p = <0.01; Farrow, & Blissett, 2005),
demonstrating concurrent validity with parent’s observed feeding behavior in the home.
Procedures

The Brigham Young University Institutional Review Board, the Provo City School
District, and each of the five participating elementary school principals approved the study
procedures. A legal guardian provided consent through an online survey using Qualtrics Survey
Software prior to a child’s participation in the study. Parents or guardians completed several
questionnaires on one occasion, including a basic demographic assessment, the parent-child
communication measure, and the CFQ. After parents had completed the online survey, a testing
session was scheduled at each participating elementary school for the child participant.

Children were first given explanations of assent in groups. After they had each assented,

each child was given measures in a standardized order by trained researchers. First, each child
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was administered the parent-child connectedness and communication measures. Then the same
trained experimenter measured each child’s height and weight. Each child was assessed at a
single time point.
Statistical Analysis

Data cleaning. Data were examined for outliers and randomness. No outliers were
identified. Primary study variables were normally distributed and therefore did not require
transformations. Data missingness was assessed using Little’s Missing Completely at Random
(MCAR) Test, results of which concluded that data was found to be missing at random. Missing
data were dealt with in the maximum likelihood estimation process. Thus, missing data were
dealt with in the default maximum likelihood estimation of the sample variance and covariance
matrix using the expectation-maximization algorithm.

Structural equation modeling. Structural equation modeling (SEM) using SPSS and M-
Plus was used to test the structural and measurement models (see figure 4; Muthén, & Muthén,
2012). The analysis for the mixture model followed a general SEM outline, which included:
model identification, parameter estimation, model fit, and interpretation of the models (Hoyle,
2012). SEM is optimal for assessing mediation analysis because it allows the evaluation of both
measurement and structural models, as it combines multiple regression (MR) and confirmatory
factor analysis (CFA; Hoyle, 2012). As such, SEM allows both the relationship between
observed indicators and latent variables (measurement model) and the relationship between
latent variables within the same model (structural model) to be evaluated simultaneously. It also
allows for the evaluation of direct and indirect effects, which allows us to assess mediation
effects, as well as direct effects between specific predictors and the outcome variables. Lastly,

SEM controls for and systematically partitions error and disturbances across observed and latent
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variables. Furthermore, we used maximum likelihood estimation (MLE) mixture modeling to
examine mediation effects of parent feeding behaviors on the association between parent-child
relationship quality (e.g., connectedness and communication) and child BMI percentile, while
using parent’s perceived child weight as a covariate because of the previous findings that suggest
parents may respond differentially depending on their perceptions of their child’s weight (Doolen
et al., 2008).

Furthermore, because raw sores, typically taken from Likert scales, can bias results
(Thurstone, 1928), standardized factor scores were used as manifest indicators for the latent
constructs. Raw score bias tends to favor central scores and ignore extreme scores because they
are non-linear. Whereas, standardized factor scores transform the raw scores into more linear
measures of the data so as to reduce bias and increase the likelihood that the inferences being
made from the results are more accurate and reproducible (Thurstone, 1928). Furthermore,
standard scores are optimal for comparisons across measures. Therefore, standardized factor
scores were calculated using Thurstone’s (1935) approach, which uses least squares regression.
This approach is optimal because regression factor scores predict the location of individual
scores on a specific factor, rather than predicting the score by the less refined weighted sum
method (DiStefano, Zhu, & Mindrillia, 2009). Regarding the number of indicators needed for
each latent construct Kenny (1979) suggests, “Two might be fine, three is better, four is best, and
anything more is gravy” (p. 143). As such, each latent variable was specified with at least three
indicators (individual items) consistent with Kenny’s approach (1979).

Model specification. To specify the measurement models, confirmatory factor analysis
was used to evaluate how well the manifest measures loaded onto latent variables. Means and

standard deviations of primary study variables are displayed in Table 2.
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Table 2

Means and Standard Deviations of Primary Study Variables

Variables Means (SD) Range
Child Reported Parent-Child Connectedness 17.77 (2.22) 7-20
Child Reported Communication 24.79 (3.20) 13-28
Parent Reported Communication 22.05 (3.12) 14-28
Perceived Child Weight 2.97 (0.47) 1-4
Restriction 2.96 (1.00) 1-5
Pressure to Eat 2.96 (1.00) 1-5
Monitoring 3.50 (1.01) 1-5
Child Body Mass Index Percentile 53.18 (28.64) 0.01-0.99

Initial results from the CFA revealed that the child rating of the parent-child communication
factor and the parent child connectedness factor (only consists of child rating) were highly
correlated (r = 0.81). To reduce limitations related to shared variance between these two factors,
child rated items were combined into one latent factor: Child-Reported Relationship Quality
(e.g., connectedness and communication). Conversely, parent-reported communication (PRC;
parents only completed the communication measure) loaded onto an independent factor.
Consistent with previous validation studies, the subscales on the CFQ (e.g., restriction, pressure
to eat, and monitoring) loaded onto their respective latent constructs (Birch et al., 2001). Items
with factor loadings below 0.4 were eliminated because factor loadings below 0.4 demonstrate
poor indicators of the latent constructs. Therefore, factor loadings higher than 0.4 derived from
the CFA were included in the final structural models. Items dropped because of low factor
loadings include six items on the Parent-Child Communication Scale (e.g., items 2, 5, & 7 for
both parent and child report). Factor loadings for specific items and subscales used in the final
model can be found in Table 3. After dropping items with low factor loadings, each latent

variable still had at least three indicators consistent with Kenny’s (1979) rule of thumb.
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Table 3

Estimated factor item loadings for the final 5-factor model

Child Reported

Parent Reported Relationship
Item Communication Quality Monitoring Restriction Pressure to Eat
PACP 1 0.74
PACP 3 0.61
PACP 4 0.82
PACP 6 0.67
PACP 8 0.85
PACP 9 0.85
PACP 10 0.82
PACC 1 0.64
PACC3 0.74
PACC4 0.57
PACC 6 0.46
PACC 8 0.63
PACC9 0.75
PACC 10 0.69
PCCM 1 0.71
PCCM 2 0.66
PCCM 3 0.78
PCCM 4 0.69
CFQ 29 0.97
CFQ 30 0.99
CFQ 31 0.89
CFQ 17 0.81
CFQ 18 0.84
CFQ 19 0.77
CFQ 20 0.74
CFQ 21 0.77
CFQ 22 0.71
CFQ23 0.87
CFQ 24 0.91
CFQ 26 0.92
CFQ 27 0.65
CFQ 28 0.89

Note. PACP = Parent Adolescent Communication Measure parent report items; PACC = Parent Adolescent
Communication Measure child report items; PCCM = Parent Child Connectedness Measure items; CFQ = Child
Feeding Questionnaire items. For item content, refer to Appendices A-D.
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Tests of mediation. MacKinnon, Lockwood, Hoffman, West, and Sheets’ (2002)
approach was used to test for mediation effects. In order to establish mediation using this
method, a mediator variable has to be established as the cause of the association between two
other variables by using one of these three major approaches: 1) causal steps, 2) difference in
coefficients, and 3) product of coefficients (MacKinnon et al., 2002). Our analysis examined the
direct and indirect effects using the product of coefficients method, which is optimal compared
to Baron and Kenny’s causal step method (Baron, & Kenny, 1986). Specifically, the product of
coefficients method yields a more accurate Type 1 error rate and improved power to detect
indirect effects. The product of coefficients method divides the estimate of the proposed
mediator variable effect by its standard error, and then the value is compared to a normal
distribution to determine significance.

Initial structural tests of mediation were conducted to evaluate mediation effects of
individual feeding practices (e.g., monitoring, pressure to eat, and restriction) without separating
them into profiles (e.g., high, moderate, low). Next, mixture modeling was used to statistically
identify latent profiles for the mediation constructs (e.g., restriction, pressure to eat, and
monitoring) using the Vuong-Lo-Mendell-Rubin Likelihood ratio test. Mixture modeling was
used to construct statistical models and assess associations between factors. Alpha was set at
0.05 for all significance tests.

CFQ latent profile analysis. Variability in levels of use on the CFQ subscales
differentially predicts weight outcomes in children (Rodgers et al., 2013; Zhang, & McIntosh,
2011). For example, Jensen et al. (2014) reported that moderate levels of restriction, pressure,
and monitoring predicted the best outcomes in a pediatric weight control intervention, while high

levels of restriction, pressure, and monitoring predicted maladaptive weight outcomes (Rodgers
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et al., 2013). Therefore, because the literature suggests that differing levels of parental feeding
practices predict different weight outcomes for children (Rodgers et al., 2013; Zhang, &
Mclntosh, 2011), the Vuong-Lo-Mendell-Rubin Likelihood ratio test was used to identify latent
profiles corresponding to specific levels of feeding practices for each CFQ subscale (e.g., high,
moderate, low). Results of the Vuong-Lo-Mendell-Rubin Likelihood ratio test were significant
for three profiles in each group (Restriction, p =0.006; Monitoring, p = 0.000; Pressure to Eat, p
=0.009). Specifically regarding responses to restrictive feeding practices, profile one (n = 72)
demonstrated high levels of restriction, profile two (n = 75) demonstrated moderate levels of
restriction, and profile three (n = 161) demonstrated low levels of restriction. Responses for
monitoring were as follows: profile one (n = 45) demonstrated high levels of monitoring, profile
two (n = 137) demonstrated moderate levels of monitoring, and profile three (n = 126)
demonstrated low levels of monitoring. Pressure to eat also demonstrated high (profile one, n =
65), moderate (profile two, n = 107), and low (profile three, n = 136) levels of use.
Classification was based on latent factor scores, meaning a standardized score with a mean of 0
was calculated for each classification (e.g., high, moderate, low). Means for classifications of
each parent feeding practice (e.g., restriction, pressure to eat, and monitoring) can be seen in

detail in Table 4.
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Table 4

Means and Standard Errors for Mixture Model-derived feeding behavior profiles

Feeding Practice Mean (SE) N Classification
Restriction
Profile One 2.39 (0.30) 72 High
Profile Two -0.15 (<0.001) 75 Moderate
Profile Three -2.79 (0.35) 161 Low
Pressure to Eat
Profile One 3.02 (1.10) 65 High
Profile Two -0.85 (0.60) 107 Moderate
Profile Three -4.50 (<0.001) 136 Low
Monitoring
Profile One 8.74 (0.77) 45 High
Profile Two 3.70 (0.34) 137 Moderate
Profile Three -1.23 (<0.001) 126 Low

Note. Means for CFQ sub-scale scores are based on latent factor scores and do not
correspond to manifest variable ranges; means for latent factor scores are 0.

Model estimation. Maximum likelihood (MLE) estimation was used to evaluate model
parameters and standard errors. Specifically, MLE was used to provide a test robust to potential
latent profile-specific variance because each feeding practice (e.g., restriction, pressure to eat,
and monitoring) was divided into sub-groups (e.g., high, moderate, and low) in order to assess
latent profile-specific mediation effects. In addition, MLE is robust to missing data when it is
missing at random.

Evaluation of model fit. Model fit was evaluated using Brown and Moore’s (2012) three
criteria of acceptable models for CFA and SEM analysis: 1) global goodness of fit measures, 2)
localized strain indices, and 3) the size, direction, and statistical significance of the model’s
parameter estimates. Specifically, global model fit was evaluated using the root mean square
error of approximation (RMSEA), the comparative fit index (CFI), and the non-normed fit index
(TLI). These indices provide a relatively accurate estimate of global model fit compared to ¥ fit
index because y?is overly sensitive to sample size, which tends to result in a higher rejection rate
of true models in small samples and a higher acceptance rate of false models in large samples

(West, Taylor, & Wu, 2012). Furthermore, guidelines for an acceptable model fit were consistent
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with Hu and Bentler’s suggested approach (1999). Thus, criteria for good model fit estimates
were as follows: an RMSEA < .06, an NNFI > .95, and CFI > .95 (Hu, & Bentler, 1999). Lastly,
the size, direction, and statistical significance of factor loadings and standardized factor
coefficients were evaluated.

Confirmatory factor analysis. Consistent with Hoyle’s (2012) approach, goodness of fit
of the CFA model was assessed using Hu and Bentler’s (1999) guidelines for acceptable model
fit for appropriate cutoffs (RMSEA < .06, an NNFI > .95, and CFI > .95). Using these cutoffs,
the root mean square error of approximation (RMSEA) was acceptable (.042), and the CFI
(0.971) and TLI (0.968) indices suggested the model was a good fit for the data. Because of the
goodness of fit indices and how the proposed model fit theoretically with the data this model was
identified and used in the final mediation analysis (see figure 4).

Power analysis. Because a priori power analyses methods for SEM assume only one
parameter estimate and the proposed SEM mediation models test multiple parameters, recent
research indicates that a priori power analyses are not optimal (Muthén, & Muthén, 2009).
Moreover, Muthén and Muthén’s (2009) suggest that these a priori power analyses are not
sufficient for SEM models because of the amount of error introduced to the model in order to
account for multiple parameter estimates. Rather than introduce excessive error or estimate
power for only one parameter estimate, Muthén and Muthén (2009) suggest conducting a post
hoc power analysis during the statistical analyses when the parameters of the model are
estimated. However, a general rule in SEM is that sample sizes of n> 100 usually yield sufficient
power, and similar studies in this field conducting SEM analysis have around 200-300
participants (Gray et al., 2010; Koplan et al., 2004; Rodgers et al., 2013; Zhang, & Mclntosh,

2011). Therefore our sample (N = 308) was adequately powered enough to detect our
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hypothesized effects when using the whole sample as indicators of individual parental feeding
practices. Post hoc power analyses for the full-group model revealed that our study was
adequately powered to detect effects for each of our significant associations: PCW on CBMIP
(1.00), restriction on CBMIP (0.91), PCW on restriction (0.72), PCW on pressure to eat (0.82),
and PRC on restriction (0.64).
Results

Full Sample Direct Effects

In the full sample structural equation model, perceptions of child weight (PCW)
significantly predicted child BMI percentile (CBMIP; B = 0.427, p = 0.000), while parent
reported communication (PRC) did not. However, both PCW and PRC were associated with
restriction, respectively (8 = 0.196, p = 0.000; 8 = -0.185, p = 0.000). PCW was also significantly
associated with pressure to eat (B =-0.287, p = 0.000), but neither PRC nor PCW predicted
parental monitoring. Regarding feeding practices, restriction was positively predictive of CBMIP
(B=10.242, p = 0.000); however, pressure to eat and monitoring were not significantly associated
with CBMIP. CRRQ was not significantly associated with feeding practices or CBMIP.
Full Sample Indirect Effects

When examining the mediation effects of restriction, there was a significant total effect
between PRC and CBMIP (Y =-0.052, p = 0.006). Consistent with my hypothesis, there was a
negative indirect effect for restriction mediating the association between PRC and CBMIP,
suggesting restriction was a significant mediator between the two variables (o ==-0.045, p =
0.004). While restriction did not mediate the association between CRRQ and CBMIP (8 = -
0.015, p = 0.253), results of our mediation analysis revealed that restriction mediated the

association between PCW and CBMI. Specifically, there was a significant total effect (Y =
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0.066, p = 0.024) and small indirect effect (af = 0.047, p =0.001) between PCW and CBMIP.
Monitoring and pressure to eat were not significant mediators between any of the hypothesized
associations.

Latent Profile Analysis Direct Effects

In the mixture model analyses, neither PRC nor CRRQ were significantly associated with
CBMIP. However, PCW was positively associated with CBMIP in profiles where parents
endorsed high, moderate, and low levels of restriction, respectively (3 = 0.380, p = 0.004, n =72,
3=10.445, p=0.000, n =75, 3=0.532, p=0.000, n = 161). Likewise, PCW was positively
predictive of CBMIP in parents endorsing high (3 = 0.383, p = 0.003, n = 45), moderate (3 =
0.440, p = 0.000, n = 137), and low levels of monitoring (3 = 0.527, p = 0.000, n = 126). PCW
was also positively predictive of CBMIP in parents endorsing high (3 = 0.400, p = 0.003, n =
65), moderate (3 = 0.440, p = 0.000, » = 107), and low levels of pressure to eat (B =0.527, p =
0.000, n = 136). There was also a trend towards significance for the association between PCW
and pressure to eat in parents who endorsed high levels of use (B =-0.251, p = 0.050, n = 65).
Furthermore, monitoring was negatively associated with BMIP in parents endorsing low levels
of use (B =-0.148, p = 0.049, n = 126). Restriction and pressure to eat were not associated with
CBMIP when classified into profiles (i.e., high, moderate, and low).

However, there were several associations between the predictors and levels of specific
feeding practices. PRC was negatively associated with restriction in parents endorsing moderate
and low levels of restriction (B =-0.164, p = 0.048, n =75, 5 =-0.238, p = 0.005, n = 161).
Moreover, CRRQ was negatively associated with pressure to eat in the profile where parents

endorsed high levels of pressure to eat (3 =-0.459, p = 0.000, n = 65).
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Latent Profile Analysis Indirect Effects
When feeding practices were considered individually and classified into high, moderate,
and low profiles, no significant mediation effects were observed for any of the parent feeding

practices (i.e., restriction, monitoring, and pressure to eat) between PRQ and CBMIP, CRRQ and

CBMIP, or PCW and CBMIP.
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Figure 4. Structural and Measurement Model

CBMIP = Child Body Mass Index Percentile; PRQ= Parent Reported Communication;, CRRQ: Child Reported
Relationship Quality; PCW = Perceptions of Child Weight;, PACSP = Parent Report on Communication Questionnaire;
PACSC = Child Report on Communication Questionnaire ; PCCM= Parent-Child Connectedness Measure; CFQ 12 =
Child Feeding Questionnaire Item for Perceived Child Weight (Birch et al., 2001); CFQ 17, 18, 19, 20, 21, 22, 23,24 =
Child Feeding Questionnaire Items for Restriction (Birch et al., 2001); CFQ 26, 27, 28 = Child Feeding Questionnaire
Items for Pressure to Eat (Birch et al., 2001); CFQ 29, 30, 31 = Child Feeding Questionnaire Items for Monitoring
(Birch et al., 2001). * =p < .05

Discussion
Child weight status is an important area of research in pediatric psychology due to the
multitude of risks associated with being overweight and obese during childhood (de Sausmarex,
& Dunsmuir, 2011; Horvei et al., 2014; Steinberger et al., 2001; Venn et al., 2007; Wang et al.,

2007). For example, being at a healthy weight has been shown to lower risk associated with
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myocardial infarctions, adult obesity, early mortality, type II diabetes, coronary heart disease,
sleep apnea, and asthma (Cote et al., 2013; Daniels, 2009; Ingelsson et al., 2007; Kang et al.,
2012; McGill et al., 2001; Mofid, 2014; Olshanksy et al., 2005; Schwimmer et al., 2003). Being
overweight or obese during childhood has also been associated with emotional, academic, social,
and executive control difficulties (Datar, & Sturm, 2004; Mahoney et al., 2005; Reinert et al.,
2013). Therefore, understanding contributors to child weight status is an important area of
research in order to better understand associations that lead to healthier child weight outcomes.

Consequently, this study aimed to examine associations between parent-child relationship
quality (communication and connectedness), parent feeding practices (restriction, monitoring,
and pressure to eat), and child BMI percentile (CBMIP) in preadolescent children. Given the
previous research suggesting that parent perceptions of child weight may be a confound