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Abstract

Understanding the contribution of caregiver feeding practices to adolescent diet and weight is
important to refining caregiver roles within the context of adolescent obesity prevention and
treatment. This secondary data analysis examined whether feeding practices of female caregivers
differentiated persistently non-overweight (n = 29) from persistently obese (n = 47) adolescents.
Families who previously participated in a cross-sectional study on correlates of obesity were
recruited for this follow-up study. At the time of the follow-up study, anthropometric measures
were taken for all female caregivers and adolescents, and caregivers completed the Child Feeding
Questionnaire-Adolescent version. Socioeconomic, demographic, female caregiver
anthropometric, and psychological (caregiver perceived self-weight and concern for adolescent
overweight) variables were examined as predictors of feeding practices found to differentiate the
two groups. Female caregivers of persistently obese adolescents reported significantly greater use
of restriction and monitoring compared to female caregivers of persistently non-overweight
adolescents. Restriction was predicted by female caregiver age and concern for adolescent
overweight whereas monitoring was predicted by concern for adolescent overweight only.
Caregiver feeding strategies may be an important target for adolescent obesity prevention and
intervention efforts particularly among those with heightened concern about their teen’s weight
status.
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Introduction

Nearly 35% of adolescents in the United States are currently estimated to be overweight or
obese (Ogden, Carroll, Kit, & Flegal, 2014). Despite adolescence being a time of increased
autonomy, caregivers continue to influence adolescent lifestyle behaviors and may thus be
important concurrent targets for adolescent obesity prevention and intervention programs.
This appears especially true for shaping adolescent dietary behaviors given caregiver
modeling, provision of healthy food options within the home food environment, and
frequent family meals are known correlates of adolescent eating behaviors (e.g., increased
fruit and vegetable intake) that may promote a healthy weight (Bauer, Neumark-Sztainer,
Hannan, Fulkerson, & Story, 2011; Campbell et al., 2007; Fulkerson, Larson, Horning, &
Neumark-Sztainer, 2014; Hanson, Neumark-Sztainer, Eisenberg, Story, & Wall, 2005).
These strategies are consistent with what is described by Ogden and colleagues as covert
control (Ogden, Reynolds, & Smith, 2006), or strategies parents and caregivers may use to
shape adolescent eating behaviors but that are less obvious to teens. It is possible to
speculate the unobtrusiveness of these strategies lends to their effectiveness with
adolescents, as they do not directly challenge desires for independence.

In contrast, feeding practices like restricting and monitoring intake of highly palatable foods
are more obtrusive and direct efforts to control adolescent eating behaviors. Less is known
about the use of these more overt controlling feeding practices (Ogden et al., 2006) during
adolescence or their potential impact on adolescent weight. A better understanding of these
relationships is warranted not only because controlling feeding practices may clash with
age-normative assertions for greater independence by adolescents, but also because some
controlling feeding practices (e.g., restriction) have been found associated with excess
weight gain and obesity promoting behaviors such as eating in the absence of hunger (Birch
& Fisher, 2000; Fisher & Birch, 1999a, 1999b) and food hiding (Kenyon, Fulkerson, &
Kaur, 2009). Understanding whether and how caregiver foodrelated practices influence
adolescent diet and weight may prove critically important to further defining caregiver roles
in prevention and treatment of adolescent overweight.

To date, only three studies have examined the relationship between caregiver feeding
practices and weight during adolescence (Kaur et al., 2006; Loth, MacLehose, Fulkerson,
Crow, & Neumark-Sztainer, 2013b; Sato et al., 2011). Two studies surveyed caregivers of
adolescents across the weight spectrum. In the first study, Kaur and colleagues found
adolescent body mass index (BMI) was positively associated with caregiver reported use of
restriction and inversely associated with pressuring teens to eat (Kaur et al., 2006). No
associationswere observed between caregiver monitoring or perceived responsibility for
feeding and adolescent weight. Associations between feeding practice use and adolescent
weight remained even after controlling for parent ethnicity and BMI and adolescent age and
sex. In the second study, Loth and colleagues assessed feeding practice use in one or both

Appetite. Author manuscript; available in PMC 2015 March 27.



1duosnuen Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Towner et al.

Page 3

parents of adolescent participants (Loth et al., 2013b). Controlling for adolescent race/
ethnicity, caregiver BMI, and family household income, caregivers of overweight and obese
adolescents were found to report significantly greater use of restriction but significantly less
pressuring than caregivers of non-overweight adolescents. Further, while caregiver use of
restriction did not differ significantly by adolescent sex, caregivers reported significantly
higher use of pressuring for male compared to female adolescents. One study has examined
how feeding practice use may impact adolescent weight control efforts. Sato and colleagues
found pressuring feeding practices and concern for adolescent overweight accounted for
11% of the variance in BMI changes for overweight and obese adolescents participating in a
behavioral weight control intervention (Sato et al., 2011). Adolescents whose caregivers
reported higher use of pressuring feeding practices were also significantly less likely to lose
>8 pounds than adolescents whose caregivers reported lower use of pressuring feeding
practices. Thus, while it appears as though caregiver efforts to control adolescent dietary
intake do have some influence on adolescent weight, additional studies are needed to clarify
these relationships.

Identifying correlates of feeding practices associated with excess weight gain in adolescence
is also important for refining adolescent obesity prevention and intervention efforts.Within
the literature for younger children, studies have generally found differences in feeding
practice use by caregiver race/ethnicity and socioeconomic status (e.g., Baughcum et al.,
2001; Cachelin & Thompson, 2013; Francis, Hofer, & Birch, 2001; Spruijt-Metz, Lindquist,
Birch, Fisher, & Goran, 2002). However, findings have been mixed regarding caregiver
anthropometric (e.g. McPhie et al., 2011; Powers, Chamberlin, van Schaick, Sherman, &
Whitaker, 2006) and other demographic (caregiver and child age; e.g., Gray, Janicke,
Wistedt, & Dumont-Driscoll, 2010; Ogden et al., 2006) correlates of feeding practice use.
Demographic, socioeconomic, and caregiver anthropometric correlates of feeding have been
inconsistently evaluated in the few studies specific to adolescence, with caregiver race/
ethnicity and weight status being the only characteristics to be evaluated in more than one
study. While the two studies to examine race/ethnicity both reported greater use of
restriction and pressuring feeding practices among caregivers from minority compared to
White backgrounds (Kaur et al., 2006; Loth, Maclehose, Fulkerson, Crow, & Neumark-
Sztainer, 2013a), findings regarding whether caregiver weight status was associated with use
of pressuring feeding practices differed (Kaur et al., 2006; Loth et al., 2013a; Sato et al.,
2011).

Studies within the literature for younger children have also examined applicability of The
Obesity Proneness Model (Costanzo & Woody, 1985) to understanding the relationship
between feeding practice use and child weight. This model posits caregivers may change
feeding practices based upon perceptions and concerns about their child’s and their own
weight and appears to have particular support with respect to use of restricting feeding
practices. More specifically, use of restriction has been found to increase in parallel with
caregiver concerns for child overweight (Gray et al., 2010; May et al., 2007; Webber, Hill,
Cooke, Carnell, & Wardle, 2010), dissatisfaction with their own weight (Gray et al., 2010),
and preoccupations and investment in weight more broadly (Cachelin & Thompson, 2013;
Francis & Birch, 2005). Surprisingly, these same psychological predictors of caregiver
feeding practices have not been evaluated in the adolescent feeding literature. However, one
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study did find caregiver perceived self-weight was not associated with use of controlling
feeding practices (Kaur et al., 2006).

The primary aim of this secondary data analysis was to examine whether caregiver feeding
practices differentiated persistently obese from persistently non-overweight adolescents.
Based upon the extant literature, we hypothesized that compared to caregivers of non-
overweight adolescents, caregivers of persistently obese adolescents would report a)
significantly higher use of restrictive feeding practices, b) significantly lower use of
pressuring feeding practices, and ¢) similar levels of monitoring and responsibility for
feeding.

Pending outcomes of aim 1, an exploratory aim was to examine socioeconomic,
demographic, caregiver anthropometric, and psychological predictors of those feeding
practices differentiating the groups for caregivers of persistently obese adolescents. Given
the strong predictive value of concern for child overweight on feeding practice use for
younger children (Gray et al., 2010;May et al., 2007; Webber et al., 2010), we hypothesized
that for caregivers of persistently obese adolescents, concern for adolescent
overweightwould account for a significant amount of the variance in feeding practice use
above and beyond that accounted for by socioeconomic and demographic characteristics
(adolescent age and sex, family ethnicity, and female caregiver age) and caregiver BMI.
While we did not assess caregiver dissatisfaction with their own weight or caregiver
preoccupations and investment with weight (psychological variables), we did measure
caregiver perception of self-weight. Caregiver perception of self-weight was thus included
in a separate step because it could be influenced by socioeconomic, demographic, and
anthropometric characteristics and because it has the potential to influence caregiver concern
for adolescent overweight.

Methods

Participants

Adolescents and their primary caregivers who previously participated in a cross-sectional
study with a comparison group that examined youth and family correlates of pediatric
obesity were recruited for a follow-up study approximately 4 years later if the youth
remained under the age of 19 years old. For the initial study (Zeller et al., 2007; Zeller,
Reiter-Purtill, & Ramey, 2008), youth with obesity (BMI = 95th percentile) and their
primary caregiver were recruited from a hospital-based pediatric weight management clinic
if youth were: a) ages 8 to 16 years old, b) not homeschooled or receiving full-time special
education, and c) living within 60 miles of the hospital. A non-overweight comparison youth
was recruited from the classroom of each treatment-seeking obese youth who enrolled in the
initial study.

Detailed information regarding recruitment for the present, crosssectional follow-up study
by adolescent weight status is presented in Fig. 1. Given the aims of this secondary data
analysis, adolescentswere excluded if theirweight status changed since participation in the
initial study (n = 13). As the overwhelming majority of caregivers self-identified themselves
as either non-Hispanic White or African-American and were female, dyads where caregivers
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were of other races or male were also excluded (n = 11). Sample characteristics for the final
sample of 76 adolescent—female caregiver dyads (47 persistently obese and 29 persistently
non-overweight) are presented in Table 1.

Informed consent and assent were obtained from all caregivers and adolescents who
expressed interest in participating in the follow-up study. Measures were administered by
trained research staff at participants’ homes or in a clinical research space at the host
institution. An Institutional Review Board approved the larger study from which the
secondary data presented in this manuscript were obtained.

Only data collected during the follow-up study are presented in this paper. The Child
Feeding Questionnairewas administered during the follow-up study only.

Demographic information

Female primary caregivers completed a self-report measure that assessed caregiver and
adolescent age, sex, and race, aswell as family composition (one or two caregivers), highest
education level obtained, and occupation for all caregivers in the home. Family
socioeconomic status (SES) was determined using the Revised Duncan score (Nakao &
Treas, 1989; Stevens & Featherman, 1981), which is an occupation-based measure of SES
(Mueller & Parcel, 1981). If adolescents were from a two-caregiver home, then the highest
Duncan score within the caregiver set was included for analysis.

Anthropometric measures

Height and weight for adolescents and female caregivers were measured by trained
personnel using standard procedures (Cameron, 1986). Measures were obtained with
participants wearing street clothing and without shoes using a calibrated custom portable
stadiometer (Creative Health Products, Plymouth, MI) and a portable SECA digital scale
(SECA, Hamburg, Germany). Measurements were taken in triplicate and the means were
used to calculate Body Mass Index (BMI: kg/m2). BMI z-score values were calculated for
adolescent participants using age- (to the nearest month) and sexspecific median, standard
deviation, and power of the Box—Cox transformation (LMS method) based on national
norms from the Centers for Disease Control (Kuczmarski et al., 2000).

Child Feeding Questionnaire-Adolescent Version

The Child Feeding Questionnaire-Adolescent Version (CFQ-A; Kaur et al., 2006) is a 27-
item questionnaire assessing caregiverreport of controlling feeding practices, perception of
weight, and concern about adolescent weight. Similar to the 31-item Child Feeding
Questionnaire (Birch et al., 2001) fromwhich it was derived, the CFQ-A asks caregivers to
use a 5-point Likert scale to rate how much they agree with statements (“disagree” to
“agree”) or use specific practices (“never” to “always”) for items corresponding to the four
controlling feeding practice scales: Restriction (six items, e.g., “I have to watch out that my
teen does not eat too much of his/her favorite foods), Monitoring (four items, e.g., “How
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much do you keep track of the snack food (potato chips, cheese puffs, etc.) that your teen
eats?”), Pressure to Eat (four items, e.g., “My teen should always eat all of the food on
his/her plate”), and Responsibility for Feeding (three items, e.g., “How often are you
responsible for deciding what your teen’s portion sizes are?”). Different response choices
(“unconcerned” to “very concerned” and “very underweight” to “very overweight”) are used
for items corresponding to the three scales describing the caregiver’s perception of their
adolescent’s obesity proneness: Concern for Adolescent Overweight (three items, e.g.,
“How concerned are you about your teen maintaining a desirable weight?”), Perceived
Parent Self- Weight (four items; “your adolescence”), and Perceived Adolescent Weight
(three items; “your teen from 3rd to 5th grade was. . .”). Internal consistency alpha values
for the CFQ-A subscales in the current sample were similar to those reported in the literature
(Kaur et al., 2006; Kenyon et al., 2009; Loth et al., 2013a): Restriction (a = 0.92),
Monitoring (a = 0.95), Pressuring to Eat (a = 0.62), Responsibility for Feeding (a = 0.68),
Perceived Parent Self-Weight (a = 0.80), Perceived AdolescentWeight (« = 0.85), and
Concern for Adolescent Overweight (a = 0.88).

Preliminary analyses and statistical analysis plan

Results

Persistently obese and non-overweight adolescents differed significantly on the variables of
family SES and maternal BMI (see Table 1), so these variableswere entered as covariates in
all betweengroups analyses. A multivariate analysis of covariance (MANCOVA) was used
to examine between-groups differences on the CFQ-A. If the MANCOVA was significant,
then univariate ANCOVAs were applied to examine between groups differences for each
CFQ-A scale separately. Step-wise, hierarchical linear regression analyses were applied to
examine predictors of those feeding practices differentiating the two groups in the
persistently obese sample only. Within these regression models, caregiver and adolescent
socioeconomic and demographic variables (adolescent and caregiver age, adolescent sex,
family SES and race/ethnicity) and female caregiver BMI were entered in step one,
perceived caregiver self-weightwas entered in step two, and female caregiver concern about
adolescent weight statuswas entered into step three. All analyseswere conducted using SPSS
version 22.0 (SPSS Inc., Chicago, IL).

Results of the MANCOVA were significant [(Fq, 46) = 27.02, p < 0.001]. Summary
statistics for univariate ANCOVAs for all scales of the CFQ-A are presented in Table 2.

Perception of adolescent obesity proneness

Caregivers of persistently obese adolescents perceived teens to be significantly heavier
andwere significantly more concerned about their adolescent’s weight compared to
caregivers of adolescents who were persistently non-overweight (both scales p < 0.001).
Despite their significantly higher BMI, female caregivers of persistently obese adolescents
did not perceive themselves to be any different from caregivers of persistently non-obese
adolescents with respect to weight status (p = 0.58).
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Feeding practices differentiating persistently obese and non-overweight adolescents

As hypothesized, female caregivers of persistently obese adolescents self-reported
significantly higher use of restriction (p < 0.001) but did not differ significantly on
responsibility for feeding (p = 0.70) compared to caregivers of persistently non-overweight
adolescents. In contrast to our hypothesis, caregivers of persistently obese adolescents
reported significantly higher use of monitoring (p < 0.05) and did not differ significantly in
their use of pressuring feeding practices (p = 0.10) from caregivers of persistently non-
overweight adolescents.

Predictors of restriction and monitoring in caregivers of persistently obese adolescents

Restriction

Monitoring

Based upon the above findings, hierarchical linear regression analyses were conducted to
examine whether caregiver concern for adolescent weight accounted for unique variance in
caregiver use of restriction or monitoring above and beyond caregiver and adolescent
socioeconomic an demographic characteristics, caregiver BMI, and caregiver perception of
own weight status. These analyses were completed for caregivers of persistently obese
adolescents only (Table 3).

Step one revealed that caregiver age was a significant predictor of caregiver restrictive
feeding practice use (R? = 0.29, Fe,46 = 2.74, p < 0.05) such that older caregivers reported
higher use of restrictive feeding practices. While Step two overall was found to be
significant (R2A = 0.02, F7 46 = 2.55, p < 0.05), caregiver perceived self-weight was not
found to be a significant predictor of caregiver use of restriction (p = 0.26). Caregiver
concern for adolescent overweight accounted for an additional 39% of the variance in
caregiver use of restrictive feeding practices (R%A = 0.39, Fg 46 = 11.42, p < 0.001). More
specifically, caregivers utilized more restrictive feeding practices as their concern about
adolescent weight status increased.

Step one revealed caregiver and adolescent socioeconomic and demographic variables did
not predict caregiver use of monitoring (R2 = 0.17, Fe.46 = 1.35, p=0.26). Step two
indicated that caregiver perception of own weight status was also not a significant predictor
of caregiver monitoring (R2A = 0.07, F746 = 1.76, p = 0.06). Step three revealed concern for
adolescent weight was a significant predictor and accounted for 27% of the variance in
monitoring after controlling for caregiver and adolescent socioeconomic and demographic
characteristics, caregiver BMI, and caregiver perception of self-weight (R?A = 0.27, Fg.a6 =
4.94, p < 0.001). More specifically, caregivers increased their monitoring of adolescent
intake of highly palatable foods and sugar-sweetened beverages as their concern for
adolescent overweight increased.

Discussion

Understanding whether and how caregiver feeding practices influence adolescent weight is
important to defining caregiver roles in adolescent weight management efforts. Despite a
significant literature on feeding and weight in early childhood, few studies have explored
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this relationship during adolescence. Our study addresses this gap and is the first to examine
this relationship among caregivers of adolescents whose weight status (obese or non-
overweight) was known to persist for at least 4 years. Caregivers of persistently obese
adolescents reported significantly greater restriction and monitoring of their teen’s intake of
highly palatable foods compared to caregivers of persistently non-overweight adolescents.
Use of controlling feeding practices at this later time was predicted most strongly by
concern for adolescent overweight, with caregivers of persistently obese adolescents
reporting greater use of controlling feeding practices as concern about their teen’s weight
increased. Irrespective of adolescent weight, caregivers reported sharing feeding
responsibilities (e.g., preparing food and determining portion sizes) with teens and rarely
pressuring them to eat. Our findings thus suggest that caregivers of persistently obese
adolescents allow teens more independence in controlling how much food they consumed
but take a more overtly controlling approach to regulation of their high-calorie foods and
beverage intake.

As hypothesized, and consistent with the adolescent feeding literature (Kaur et al., 2006;
Loth et al., 2013b), caregivers of persistently obese adolescents reported significantly
greater use of restrictive feeding practices compared to caregivers of non-overweight
adolescents. Interestingly, mean values for caregiver use of restriction in our sample of
treatment-seeking persistently obese adolescents did not differ significantly from those
reported by caregivers of non-treatment seeking adolescents with obesity (data not shown;
Kenyon et al., 2009). Restriction of adolescent intake of highly palatable foods may seem an
intuitive feeding strategy to a caregiver of a teen with obesity, especiallywhen excessweight
persists despite seeking treatment. However, use of this feeding practice has unintended
negative consequences like increasing preferences for restricted foods and their consumption
when accessible, even in the absence of self-reported hunger (Birch, Fisher, & Davison,
2003; Fisher & Birch, 1999a, 1999b). Further, in the adolescent literature, restriction has
been found associated with food hiding in overweight and obese adolescents (Kenyon et al.,
2009) and extreme weight control behaviors in adolescents across the weight spectrum
(Loth, MacLehose, Fulkerson, Crow, & Neumark-Sztainer, 2014).

Given reductions in caregiver use of restrictive feeding practices have been found associated
with obesity reduction in schoolaged children (Epstein, Paluch, Beecher, & Roemmich,
2008; Holland et al., 2014), a more adaptive strategy may be to aid teens on how to consume
energy-dense, highly palatable foods in moderation. For example, rather than serving
energy-dense foods at home, intake of these choices could be reserved for social events and
time spent with peers where it may be harder for adolescents with obesity to pass on these
choices if they are being consumed by others. Caregivers could work with teens to
determine healthier choices and strategies for portion control (e.g., share with a friend) a
priori. Further, given that nearly 40% of adolescents have a smartphone (Madden, Lenhart,
Duggan, Cortesi, & Gasser, 2013), caregivers could encourage teens to use nutrition
applications or read nutrition information on food establishment websites if pre-planning is
not possible.

In contrast to our hypothesis, caregivers of persistently obese adolescents reported greater
monitoring of their teen’s diet relative to caregivers of persistently non-overweight
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adolescents. This finding was surprising for two reasons. First, it differs from Kaur et al.
(2006) who found no association between monitoring and weight in their adolescent sample
where nearly half of participating caregivers had an overweight or obese teen. Second, one
might expect caregiver monitoring to decrease over time in the absence of teen weight loss.
Among caregivers of persistently obese adolescents in our sample, use of monitoring was
found to be significantly, positively associated with use of restriction (r = 0.78, p < .001). It
is thus possible to speculate that as concern increases, so too does caregiver use of
controlling feeding practices more broadly. Increased use of these more overtly controlling
feeding practices may result in negative caregiverdyad interactions around consumption of
highly palatable foods, which could be especially counter-productive for teens that are
struggling in their efforts to control weight. A balance must be achieved between supporting
teens’ independent efforts and ensuring caregivers have information on teens’ progress in
making behavior changes that support achieving a healthy weight. Goal setting and self
monitoring, key components of social cognitive theory of selfregulation (Bandura, 1991),
may be effective approaches given positive associations found between use of this behavior
change strategy and weight control for adolescents (Saelens & McGrath, 2003) and adults
(Baker & Kirschenbaum, 1993; Boutelle & Kirschenbaum, 1998). Caregiver involvement
could be limited to reviewing monitoring records with teens and problem-solving as needed
at a pre-set time each week. This approach would encourage teen independence, minimize
what might be perceived by teens as nagging by their caregivers, and promote supportive
discussions about regulation of dietary intake.

Our hypotheses regarding caregiver use of pressuring feeding practices and responsibility
for feeding were partially supported. While contrasting the adolescent (Kaur et al., 2006;
Loth et al., 2013b) and pediatric literature more broadly (Francis et al., 2001; Keller,
Pietrobelli, Johnson, & Faith, 2006; Matheson, Robinson, Varady, & Killen, 2006; Powers
et al., 2006; Spruijt-Metz et al., 2002), our finding that caregivers of persistently obese
adolescents reported similarly low levels of pressuring teens to eat as caregivers of non-
overweight teens is positive as this feeding practice has been found associated with poorer
weight outcomes for adolescents participating in a weight control intervention (Sato et al.,
2011), unhealthy and extreme dieting behaviors in adolescent males of varying weight
statuses (Loth et al., 2014), and higher caloric intake in observational studies with younger
children (Campbell, Crawford, & Ball, 2006; Klesges, Mallott, Boschee, & Weber, 1986).
However, provision of the same degree of feeding responsibility by caregivers to
persistently obese teens as non-overweight teens may not be a strategy that promotes weight
loss. For example, if teens are unaware of portion sizes and the caloric content of their food
and beverage choices, then ensuring they have the necessary foundation of skills to make
healthy choices is an important step in promoting their autonomy in making healthy dietary
decisions. While caregiver modeling appears important to shaping healthy dietary behaviors
for adolescents, family-based intervention regarding portion sizes and healthy food
preparation techniques may be necessary for obese teens to fully experience the benefits of
this strategy given the high propensity (including within the present study) for obese
children to also have at least one parent who is also obese. Given caregivers are still largely
responsible for grocery shopping and subsequently determining which foods and beverages
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will be available in the home, stimulus control is another covert control strategy caregivers
can employ to support teens in making healthy dietary choices (Hanson et al., 2005).

Finally, our findings extend the literature on younger pediatric age-groups demonstrating
caregiver concern for child overweight as a strong predictor of controlling feeding practice
use even during adolescence. Validation of caregiver concern is likely a crucial first step for
health care providers and, when supplemented with findings regarding the contraindications
of controlling feeding practice from the literature, could be used as a platform for teaching
feeding practices that may better help caregivers to support adolescents in their weight
control efforts. Caregiver age (older) was the only predictor of feeding practice use beyond
concern for adolescent weight, and was limited to our model for restriction. This finding was
surprising as it contrasts other studies in the adolescent literature where race/ethnicity,
income, adolescent age and sex, and caregiver sex and weight status have been found
associated with caregiver use of restrictive feeding practices (Kaur et al., 2006; Loth et al.,
2013a, 2013b; Sato et al., 2011). We also did not find that caregiver perception of self-
weight predicted use of restriction or monitoring feeding practices.

Our study builds upon an emergent literature examining the relationship between caregiver
feeding practices and adolescentweight and has several strengths. The larger study from
which these data originated provided a unique opportunity to examine feeding practices in
treatment-seeking youth whose weight status (obese or non-overweight) was known to
persist over several years. The diversity of our sample with respect to sex and race also
allowed us to better examine the influence of these demographic variables on caregiver
feeding practice use. Finally, our study further validates use of the CFQ-A, which is
important for examining the role of feeding practices on weight across child development.

Despite these strengths, our study was not without limitations and consequent directions for
future research. Caregivers of persistently obese adolescents in our sample had previously
participated in a weight management program for their teens, so it is possible that caregivers
reported more frequent monitoring and restricting of unhealthy foods because they believed
this was in line with prior treatment recommendations. Findings should also be considered
preliminary given our relatively small sample size. Replication with a larger sample will
prove informative. Given the cross-sectional design of the present study, future
investigations including longitudinal and randomized controlled designs are needed to
address causality of the relationship between caregiver feeding practice use and adolescent
weight. Due to the limited number of male caregivers, our study examined feeding practices
of female caregivers only. Future research should examine feeding practice use for all
caregivers within the adolescents’ home environment, given studies have found differences
by parent sex (Loth et al., 2013b). We also did not examine adolescent perception of
caregiver feeding practice use. However, findings that adolescent perception of maternal use
of restrictive feeding practices were associated with adolescent reported inability to self-
regulate eating (Nickelson, Bryant, McDermott, Buhi, & Debate, 2012) suggest that
understanding caregiver feeding practices from teens’ perspective is an important area for
future research. Finally, the inclusion of an assessment of the adolescent’s dietary intake and
the home food environment would provide a more definitive measure of adolescent eating
behaviors from which to examine links to caregiver feeding practices.
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Conclusions

Our study provides preliminary evidence that caregiver feeding practices may be an
important target within the context of adolescent weight control efforts, particularly among
those who express great concern about their adolescent’s weight status. Caregivers of
persistently obese adolescents in our sample reported significantly greater restriction and
monitoring of their teen’s intake of high-calorie, high-fat foods. Use of these overtly
controlling feeding practices increased in parallel with caregiver concerns about adolescent
overweight. Tightening control of highly palatable foods may make sense to a caregiver who
is concerned about their teen’s weight, especially in our sample where adolescent obesity
persisted despite seeking treatment for weight loss. However, the literature suggests
controlling feeding practices, restriction in particular, may result in development of eating
behaviors that promote instead of reduce weight gain. Increased caregiver use of overtly
controlling feeding practices also contrasts with normative adolescent desires for
independence and could hamper shaping the adaptive eating behaviors that are necessary to
promote positive weight management that will be maintained in early adulthood when teens
truly are “on their own.” Additional work is needed to better delineate the relationship
between caregiver feeding practices, eating, and weight during adolescent to refine the role
of caregivers in adolescent weight control efforts.
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86 OB

74 NOW

160 participated in original study

120 Eligible for Follow-Up Study

S6PNOW

40 ineligible for Follow-Up Study
38 >18 years-old (20 POB; 18 PNOW)
1 Caregiver too ill to participate (POB)

100 Enrolled
58 POB

42 PNOW

1 participant died (POB)

20 Declined Participation

14 PNOW

29 PNOW

76 Included for analysis

Fig. 1.

24 Excluded for analysis
5 Obesity did not persist
8 Became obese

7 Identified as race other than White or Black (4 POB; 3 PNOW)

4 Caregiver not female (POB=2; PNOW=2)

Page 15

Recruitment summary. Note: OB, obese; NOW, non-overweight; POB, persistently obese;

PNOW, persistently non-overweight.
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Sample characteristics.

Table 1

Non-overweight (n = 29)

Persistently obese (n = 47)

t

Mean SD Mean SD
Adolescent
Age(years) 16.16 1.22 15.97 1.29 -0.65
BMI z-score™* -0.02 0.76 2.46 0.37 19.19
Female 52% 55% 0.762
Female caregiver
Age (years) 43.66 8.46 44.84 7.34 0.62
BMmI™™ 26.63 6.97 35.60 10.04 4.22
White 59% 49% 0.412
Family
SES*'b 54.40 22.72 43.40 22.84 -2.04
Single caregiver home  75.9% 53% 0482

SD, standard deviation.

Based on two-tailed independent t tests,
*

p<0.05,
*

*
p<0.01.

a. . I
Chi-square value, nonsignificant.

SES, socioeconomic status; based on Duncan TSE12. Higher score indicates greater occupational attainment.
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Table 2

Between-groups comparisons of child feeding questionnaire-adolescent scales.

Non-overweight (n =29) Persistently obese(n=47) F

Mean® SE Mean® SE
Feeding practices
Restriction™* 2.03 0.23 3.78 0.17 34.09
Pressure to Eat 1.96 0.17 1.60 0.13 2.78
Monitoring” 261 0.23 3.32 0.17 5.67
Perceived Responsibility for Feeding  3.11 0.16 3.03 0.12 0.15
Perceived weight
Perceived Adolescent Weight™™ 2.78 0.10 4.06 0.07 101.64
Perceived Parent Self-Weight 3.42 0.11 3.33 0.09 0.31
Concern for Adolescent Weight™ 185 0.20 4.28 0.15 8789

Based on analyses of variance with covariates including female caregiver BMI and family SES.
*

p < 0.05,
*

*
p<0.001.

a. .
Adjusted means.

Appetite. Author manuscript; available in PMC 2015 March 27.

Page 17



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Towner et al.

Regression analysis summary of predictors of restriction and monitoring in caregivers of persistently obese

adolescents (n = 47).

Table 3

B SEB B 95% Confidenceinterval (B)
Restriction
Step One
Female caregiver age 006 002 ggo** 002011
Female caregiver BMI -0.03 0.02 -0.26 -0.07, 0.01
Female caregiver Race? 0.42 039 018 036,120
Adolescent age -0.21 0.12 -0.22 -0.49, 0.07
Adolescent sex® -0.23 032 -0.10 -0.88, 0.42
Family SES 0.00 0.01 0.06 -0.02, 0.02
Step Two
Female caregiver perceived self-weight  0.34 030 021 -0.26, 0.94
Step Three
Concern for youth weight 093 013 7¢*** 066,119
Monitoring
Step One
Female caregiver age 0.04 0.02 029 -0.00, 0.08
Female caregiver BMI -0.03 0.02 -0.29 -0.07, 0.01
Female caregiver race® 005 036 -0.02 -0.78, 0.69
Adolescent age -0.22 0.3 -0.27 -0.48, 0.05
Adolescent sex® -0.25 030 -0.20 -0.86, 0.36
Family SES -0.01 001 -0.20 -0.03, 0.01
Step Two
Female caregiver perceived self-weight  0.50 028 0.35 -0.06, 1.05
Step Three
Concern for youth weight 068 015 (go*** 0.37,0.98

R2 = 0.31 for Restriction Step 1 (p < .05); ARZ = 0.02 for Restriction Step 2 (p < .05); ARZ = 0.64 for Restriction Step 3 (p < .001).

R2 = 0.17 for Monitoring Step 1 (p > .05); AR2 = 0.06 for Monitoring Step 2 (p > .05); AR = 0.39 for Monitoring Step 3 (p < .001).

*%

p<.01,

*%

*
p<.001.

aSex (female = 1, male = 0) and race (Black = 1, White = 0) are categorical variables.
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