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Abstract

Objective—Parenting styles such as authoritarian, disengaged, or permissive are thought to be
associated with greater adolescent obesity risk than an authoritative style. This study assessed the
relationship between parenting styles and changes in body mass index (BMI) from adolescence to
young adulthood.

Methods—The study included self-reported data from adolescents in the National Longitudinal
Study of Adolescent Health. Factor mixture modeling, a data-driven approach, was used to
classify participants into parenting style groups based on measures of acceptance and control.
Latent growth modeling (LGM) identified patterns of developmental changes in BMI. After a
number of potential cofounders were controlled for, parenting style variables were entered as
predictors of BMI trajectories. Analyses were also conducted for males and females of three
racial/ethnic groups (Hispanic, black, white) to assess whether parenting styles were differentially
associated with BMI trajectories in these 6 groups.

Results—~Parenting styles were classified into 4 groups: authoritarian, disengaged, permissive,
and balanced. Compared with the balanced parenting style, authoritarian and disengaged parenting
styles were associated with a less steep average BMI increase (linear slope) over time, but also
less leveling off (quadratic) of BMI over time. Differences in BMI trajectories were observed for
various genders and races, but the differences did not reach statistical significance.

Conclusions—Adolescents who reported having parents with authoritarian or disengaged
parenting styles had greater increases in BMI as they transitioned to young adulthood despite
having a lower BMI trajectory through adolescence.

Parents affect the general socialization of their children by acting as role models (Bandura,
1986), and through their cognitive beliefs, attitudes and parenting (Putallaz, Costanzo,
Grimes, & Sherman, 1998). Parenting sty/es are recognized as being distinct from parenting
practices. Ventura & Birch (2008) suggest parenting styles reflect a “typology of attitudes
and behaviors that characterize how a parent will interact with a child across domains of
parenting” (para. 11) and refer to general acceptance, warmth, or typical interaction with the
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child or children as examples of parenting style. Parenting practices are less trait-like and
more dependent on the context. A parent could display similar styles among all his or her
children but have different practices with each child.

Parental acceptance and demand for control are to two dimensions of parental style that have
been used to form 4 parental typologies: authoritative (high acceptance/high control),
authoritarian (low acceptance/high control), indulgent/permissive (high acceptance/low
control), and neglectful/disengaged (low acceptance/low control) (Maccoby & Martin,
1983). Compared with the authoritative parenting style, authoritarian or disengaged
parenting styles generally lead to poorer psychological, social, and achievement outcomes in
children and adolescents. Children and adolescents whose parents use permissive styles tend
to have higher self-confidence but lack self-control (Rhee, Lumeng, Appugliese, Kaciroti, &
Bradley, 2006).

Studies evaluating general parenting styles and child and adolescent diet (De Bourdeaudhuij
etal., 2009; Kremers, Brug, de Vries, & Engels, 2003; Lytle et al., 2003; Young & Fors,
2001) or risk for obesity (Agras, Hammer, McNicholas, & Kraemer, 2004; Gable & Lutz,
2001; Rhee, et al., 2006; Zeller, Boles, & Reiter-Purtill, 2008) have produced mixed results.
Authoritative parenting and behavioral control have been associated with greater fruit and
vegetable intake in some studies (Kremers, et al., 2003; Lytle, et al., 2003), but not others
(De Bourdeaudhuij, et al., 2009). Some studies have found no association between parenting
style and BMI and weight outcomes (Agras, et al., 2004; Gable & Lutz, 2001), while others
have reported an association with authoritarian, neglectful, or permissive parenting (Berge,
Wall, Loth, & Neumark-Sztainer, 2010; Rhee, et al., 2006) or with the behavioral control
dimension of parenting (Zeller, et al., 2008). Insight into lasting effects of parenting style on
weight-related outcomes have been limited in prior studies, which have employed cross-
sectional designs (De Bourdeaudhuij, et al., 2009; Gable & Lutz, 2001; Kremers, et al.,
2003; Lytle, et al., 2003; Zeller, et al., 2008) or short periods of assessment (Agras, et al.,
2004; Berge, et al., 2010; Rhee, et al., 2006).

It has been reported that children not well cared for by their parents (as measured by a
teacher's report of children's cleanliness) have an increased risk of obesity in young
adulthood (Lissau and Sorensen (1994). In addition, middle-aged adults with a higher
metabolic risk profile are more likely to have grown up in family environments where they
felt unloved or ignored (Lehman, Taylor, Kiefe, & Seeman, 2005). Prospective data from
the 1958 British birth cohort longitudinal study indicate that having disengaged and
uninvolved parents is positively associated with a higher BMI at age 45 (Thomas,
Hypponen, & Power, 2008). No studies to date have examined the association between
parenting style, per se, experienced during childhood and adolescence and longer-term
weight-related outcomes during adulthood.

Studies of parenting styles and weight-related outcomes have been of discrete community or
clinical samples (Berge, et al., 2010) or have been insufficiently powered to examine
potential group differences by race/ethnicity and gender (Rhee, et al., 2006). However,
gender and race/ethnicity may be important factors in issues related to weight. For instance,
one recent study found that a permissive parenting style was associated with greater physical
activity among boys but not girls (Jago et al., 2011).

Parenting style has traditionally been quantified by forming groups that are high (above the
median) or low (below the median) on the 2 dimensions of acceptance and control. This
means individuals who are slightly above the median are equated with those extremely
above the median. Data driven methods, such as Latent Class Modeling or Mixture
Modeling, offer an unbiased estimation of potential underlying subgroups in a population
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based on observed variables (Collins & Lanza, 2009; B.Muthen & Asparouhov, 2006). Such
methods have not previously been applied to research on identifying parenting style
typologies but have been applied in other fields to help identify latent population subgroups
(Lubke, Hudziak, Derks, van Bijsterveldt, & Boomsma, 2009; Lubke & Muthen, 2005;
Ranby et al., in press).

In this cohort-sequential longitudinal study, associations between parenting style and
changes in BMI from adolescence to young adulthood were evaluated in a large, nationally
representative sample of adolescents in the US. Parenting style was classified by using a
data-driven approach. Based on prior research, it was hypothesized that authoritarian,
disengaged, and permissive parenting styles would be related to greater increases in BMI
from adolescence to adulthood than other parenting styles. Also explored was the
relationship between parenting styles and BMI trajectories among boys and girls of different
races/ethnicities.

Data Source and Study Sample

Measures

The inception cohort included 20,745 adolescents in grades 7-12 (ages 11-21 years) from the
National Longitudinal Study of Adolescent Health (Add Health). The cohort completed in-
home surveys in three waves (April to December, 1995; April to August, 1996; August 2001
to August 2002). The response rate for all waves was at least 77.4%. The mean age of
participants was 15.65 (SD = 1.75) years in Wave |, 16.22 (SD = 1.64) years in Wave I, and
22.96 (SD = 1.77) years in Wave Il1. The sample was stratified by region, urbanicity, school
type, ethnic mix of the school, and school size. Details on design, recruitment, retention, and
procedures are provided elsewhere (Harris et al., 2010).

Body mass index (kg/m2)—At Wave I, height and weight data were self-reported. In
Waves Il and 111, weights (to the nearest 1/2 pound) and heights (to the nearest 1/8 inch)
were measured during in-home interviews by trained Add Health field staff using a provided
digital scale and measuring tape. During measurements, participants were clothed but not
wearing shoes.

Parenting style—Wave | included six questions related to familial and parental
acceptance (responses ranged from 1= not at all to 5= very much) and seven questions
assessing parental control or monitoring (responses were yes/ no) (Cox, 2006; Nowlin &
Colder, 2007). Questions measuring acceptance included the following: 1) How much do
you feel that your family understands you; 2) How much do you feel that you and your
family have fun together; 3) How much do you feel your parents care about you; 4) How
much do you feel your family pays attention to you; 5) How much do you feel you want to
leave home (reverse coded); and 6) How close do you feel to your mother. Questions
measuring control/monitoring were as follows: Do your parents let you make your own
decisions about: 1) the people you hang around with; 2) the time you must be home on the
weekend; 3) what you wear; 4) how much television you watch; 5) which television
program you watch; 6) time you go to bed on the weeknights; 7) what you eat.

Family structure was indicated by whether the adolescent was living in a one- versus two-
parent home during the initial in-home interview.
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Potential Confounders—Primary caregivers (mostly mothers) also completed a survey
that included questions about their own educational attainment. Gender and race were also
self-reported by each participant.

Analysis Plan

All analyses were conducted using Mplus version 6.1 (L. K. Muthen & Muthen, 1998).
Survey design effects were accounted for. Survey weights were incorporated to compensate
for differences in selection probabilities of cases within sampling units, differential rates of
non-response, or chance fluctuation of the sample from the population as a whole. Applying
weights increases confidence that the Add Health sample represents the US population.

Factor Analysis and Factor Mixture Modeling of Parenting Styles—First,
confirmatory factor analysis was performed for questions assessing parental acceptance and
control. Because the responses for questions assessing control were categorical, the mean
and variance-adjusted weighted least-squares estimation method (wlsmv) was used. Model
fit statistics were evaluated by assessing the comparative fit index (CFI) and the root mean
square error of approximation (RMSEA). Values greater than .95 for the CFI and less than .
05 for the RMSEA are indicators of good fit (Yu, 2002).

A factor mixture modeling approach (FMM) (Muthén, 2006; L. K. Muthen & Muthen,
1998) was used to overcome methodological concerns related to using median splits (Irwin,
2003; MacCallum, 2002) and for consistency with using combined measures of acceptance
and control for assessing parenting styles (Steinberg, Lamborn, Darling, Mounts, &
Dornbusch, 1994). FMM is a hybrid of approaches such as Factor Analysis (FA) and Latent
Class Analysis (LCA), which have some inherent assumptions. FA is employed for
examining the latent variable structure of one or more associated constructs but is not useful
for identifying latent classes (or subgroups) within a heterogeneous population. LCA can be
useful for identifying such classes. However, LCA methods ignore within-class
heterogeneity in the factor scores, which potentially results in an overestimation of classes.
FMM combines the FA and LCA approaches by providing model-based classification of
clusters or subgroups while retaining within-class heterogeneity of factor scores (Muthén,
2006; Ranby, et al., in press).

FMM assumes unobserved population heterogeneity that differs in severity represented by
the underlying latent construct (Lubke & Muthen, 2005). This assumption is evaluated by
Bayesian Information Criterion (BIC) (Schwarz, 1978), adjusted Bayesian Information
Criterion (ABIC) (Sclove, 1987), and Akaike Information Criterion (AIC) (Akaike, 1973).
In addition, the Lo-Mendell-Rubin (L-M-R) test statistic indicates whether a given model fit
with a certain number of classes fits the data better than a nested model with one fewer
classes. The most parsimonious model that represents the data is preferred. Substantive, or
theoretical, interpretability is also indispensable for evaluating results. Lower values for the
BIC, ABIC, and AIC are indications of improved fit. The BIC has been shown to perform
better or equally well when compared with the AIC, the ABIC, and L-M-R test (Nylund,
Asparouhov, & Muthen, 2007). A significant p value for the L-M-R test indicates that the
model with fewer classes should be rejected in favor of the model with the greater number.
Thus, for the purposes herein the BIC was given greater consideration, but the L-M-R test
statistic and the classes produced were also examined to ensure that the model that best fit
the data was interpretable.

Latent growth model (LGM) of changes in BMI—LGM was used to model patterns

of developmental change in BMI among youth ages 15 through 26. LGM allows for
estimating the average level of a parameter at a point in time (i.e., intercept), rate of
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increase/decrease over time (i.e., linear slope), and the rate of change in the increase/
decrease (e.g., quadratic, cubic) (Bollen & Curran, 2006; Duncan & Duncan, 2004). These
growth functions can be regressed on covariates to determine the association that a particular
covariate has with each growth indicator. A cohort-sequential design methodology was
employed, in which age, rather than Wave of assessment, was the unit of time (Bollen &
Curran, 2006; S. C. Duncan, Duncan, & Strycker, 2006; S. C. Duncan, Duncan, Strycker, &
Chaumeton, 2007; Nesselroade & Blates, 1979). In Add Health, individual respondents
contribute three repeated observations of weight and height, but because of age overlap,
there is information on a possible total of 14 discrete ages. Thus, it is possible to model the
developmental BMI trajectory over the entire age span (i.e., age 12-26 even though no
children were followed more than 14 years) (Bollen & Curran, 2006). By design this
approach creates substantial missing data; however, the direct maximum likelihood (ML)
approach employed in Mplus overcomes potential biases in samples with substantial missing
data (Bollen & Curran, 2006). The outcome variable was absolute BMI rather than BMI z
score, as absolute BMI is more appropriate for modeling changes over time (Berkey &
Colditz, 2007; Cole, Faith, Pietrobelli, & Heo, 2005). Although useful for modeling change,
weight classifications cannot be interpreted based on absolute BMI values.

First, a series of unconditional models (i.e., models without covariates or predictor
variables) (S. C. Duncan, et al., 2006; S. C. Duncan, et al., 2007) were evaluated to
determine whether the BMI trajectories were best represented by a linear or quadratic
growth function. After the viability and growth function of the unconditional models were
assessed, conditional models that included covariates such as parental education, family
structure, gender, race/ethnicity, and FMM parenting style groups were constructed (Figure
1).

Multi-group model of moderating effects of gender and race/ethnicity—In LGM
analyses, a multi-group (or multiple-sample) framework was used to compare six groups:
male white, male black, male Hispanic, female white, female black, and female Hispanic.
The method is useful for evaluating the moderating effects of group membership (Bollen &
Curran, 2006; Duncan & Duncan, 2004). In this study, initial analyses were done to test
significant group differences in the intercept, slope, and quadratic function of the
unconditional LGM of BMI. Next done were tests for significant group differences in
parenting style variables predicting BMI latent curve components. The statistical
significance of the potential moderating effect of gender and race/ethnicity was evaluated by
testing for equality of parameters (intercept, slope, or quadratic function for the first analysis
and parenting style variable for the second analysis) across the different groups using a
series of nested models. The Satorra-Bentler chi-square difference test was used to
determine significance(Satorra & Bentler, 2001).

The analysis sample included participants with available weight and height data in at least
two of the three waves and was limited to African American (17.1%), Caucasian (70.2%),
and Hispanic (12.7%) respondents (n = 12,550). Other racial/ethnic groups were not of
sufficient size for meaningful subgroup analyses. Among participants, 49% were female
(n=6175) and 71% were in a two-parent household. Education level for primary caregivers
was 11.4% with less than high school, 26.9% with high school or equivalent, 30.5% with
some college, and 31.2% with college or greater.
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Factor Analysis and Factor Mixture Modeling of Parenting

The confirmatory factor analysis indicated that questions assessing acceptance and control
fit adequately within a two-factor solution [(;(2:2220.586, df=64, p< .0001, CFI=.95,
RMSEA=.04)]. Factor loadings for the two factors exceeded .44, and cross loadings did not
exceed .17 (data not shown). Reliability coefficients were .80 for acceptance and .81 for
control. Thus, psychometric results showed that the indicators measured acceptance and
control factors well.

FMM of the acceptance and control factors was applied to determine the number of potential
unobserved subgroups (or classes) with similar scores on these factors. One to five classes
were indentified from the estimation. Based on fit statistics and substantive theory (Nylund,
et al., 2007), a four class solution was chosen. Specifically, the L-M-R pvalue for three
versus four classes was lower (p=.09), whereas the p-value for four classes versus five was
greater (p=.18), suggesting a better fit for a four class solution. Additionally, the Bayesian
Information Criterion (BIC) values favored a solution of four classes (BIC values:
BIC11355=265,900, BICo(355=259,453, BIC3(|35=258,846, BIC(135s=258,152, BICs(|a5s=
257,780), as the decrease in BIC values between four and five classes was less than the
decrease in values up to four classes. The AIC and ABIC also show similar patterns (data
not shown). The four-class solution was also preferred because it approximated the intent of
achieving four parenting style dimensions. The latent class probabilities for the most likely
latent class membership all exceeded 78% (entropy = .67), indicating efficient assignment to
class membership. Class membership was used as the primary index of parenting style.
Based on factor scores of acceptance and control, which are model-fitted centered mean
scores, the mixture classes were labeled as follows: permissive, authoritarian, disengaged,
and balanced (Figure 2). The balanced class was chosen as the referent class in the main
analyses.

Latent Growth Model of changes in BMI

To evaluate the viability of the cohort-sequential modeling approach, an initial linear
unconditional model on ages 12 through 26 was constructed. Data from the 12, 13, and 14
year-olds from the first two assessments was relatively sparse compared with the other ages,
and including these age cohorts in the model resulted in negative error variance estimates
and model non-convergence. A linear model excluding these ages resulted in convergence
and an adequate fit, y2(84)=751.08, CFI=.94, RMSEA=03. This did not substantially reduce
the available sample size (n=12,592 for unconditional model). The intercept for all models
was set at age 15. A comparison of the linear (slope) and nonlinear (quadratic) unconditional
models using the chi-square difference test (Satorra-Bentler) was significant, A /1/2(5):55.0,
p<.001, indicating the nonlinear model with a quadratic factor was a better fit. Error
variances for LGM are typically assumed to be constant (invariant), but this assumption can
be relaxed. Constraining the error variances to be invariant significantly reduces the number
of estimated parameters and can help the model converge. Attempts to relax this assumption
resulted in a non-identified model. To ensure convergence, the final model was a non-linear
model with a quadratic function with error variance constrained to be equal, )(2(80):337.59,
CF1=.98, RMSEA=.02. The average BMI at the intercept (age 15) was M;=22.04 (s.e.=.11,
p<.0001), the slope was M¢=.78 (s.e.=.03, p<.0001), and the quadratic latent curve factor
was Mg=-.02 (s.e.=.003). The positive linear slope indicates that for every one year increase
in age, there was an increase in BMI of .78. The negative quadratic latent curve factor
indicates that, on average, the BMI slope levels off at a rate of .02 as age increases yearly.
Significant individual variability in the intercept (Di=21.89, s.e.=2.1, p<.01), slope (D4=.88,
s.e.=.22, p<.01)_and quadratic curve (Dg=.01, s.e.=.002, p<.01) indicated significant
individual differences across adolescents in these latent curve components.
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The conditional model examining effects of parenting style on BMI trajectories for all
participants, which was adjusted for parental education, family structure, gender, and race,
resulted in good it, y? (152) = 387.73, CFIl = .98, RMSEA = .01 (Table 1). Higher parental
education was associated with a significantly lower BMI at age 15 (B=-.37, s.e.= .08, p<.05),
but there were no associations between parental education and the linear slope or the
quadratic curve factor (data not shown). Living in a two-parent home did not have a
statistically significant association with any of the latent curve components (data not
shown). With balanced parenting style as the referent, there was no association between the
other three parenting styles and the BMI at age 15. However, authoritarian parenting and
disengaged parenting styles were significantly related to the BMI linear slope and quadratic
curve (ps < .05). Specifically, the parameter estimates for the BMI slope for the authoritarian
(B=-.23, s.e.=.07, p<.05) and disengaged (p =-.33, s.e.=.14, , p<.05) parenting styles were
negative, which indicated BMI did not increase as rapidly over the developmental period
relative to those with a balanced parenting style. Parameter estimates for quadratic curvature
for authoritarian (f=.02, s.e.=.01, p<.05) and disengaged (f=.04, s.e.=.01, p<.05) parenting
styles were positive, which indicated the rate of change in BMI did not level-off as it did
with a balanced parenting style.

Multi-group model of moderating effects of gender and race/ethnicity

A series of nested models indicated that all of the latent curve components (intercept, linear,
and quadratic) for black males were significantly different than curve components for white
males (Figure 3). Compared with white males, black males had a lower average BMI at age
15 (intercept), more gradual linear increase (slope) in BMI, and less leveling off of BMI
over time (quadratic) [A;(Z (1) for intercept = 7.77, p <.01, A;(Z (1) for slope = 5.45, p<.05,
A;(Z (1) =quadratic = 5.11, p <.05]. The average BMI at age 15 for black and Hispanic
females was statistically greater than for white females [A )(2 (1) for intercept was 75.23 (p<.
0001) for black females and 35.67 (p<.0001) for Hispanic females]. The linear slope for
black and Hispanic females was slightly steeper than for whites, but the difference was not
statistically significant. The quadratic component was not different between groups.

In the conditional model of parenting style on BMI trajectories for each of the 6 gender and
race/ethnicity groups adjusted for parental education and family structure, disengaged
parenting style among white males was associated with a less steep linear increase in BMI
compared with the balanced style (B=-.65, s.e. = .25, p<.05), but less leveling off over time
(B=.06, s.e. = .03, p<.05) (Table 1, Figure 4a-f). Among black males, disengaged parenting
style was associated with a lower BMI at age 15 relative to the balanced style (p=-2.69, s.e.
= 1.05, p<.05), but parenting style had no significant association with BMI linear slope or
quadratic curve components. For Hispanic males, authoritarian parenting style was
associated with a lower BMI at age 15 (B=-2.04, s.e.=.69, p<.05), but parenting style had no
significant association with BMI linear slope or quadratic curve.

Compared with balanced parenting, authoritarian parenting was associated with a less steep
linear increase in BMI for black females (B=- .49, s.e.=.20, p<.05) and white females (f=-.
27, s.e.=.10, p<.05). However, over time there was less leveling off of BMI for black (p=.
04, s.e.=.02, p<.05) and white (f=.03, s.e.=.01, p<.05) females with authoritarian parents
relative to those whose parents had a balanced parenting style.

Although parenting style predicted BMI growth components within gender and racial/ethnic
groups, there was little evidence that the parenting style variables differed significantly
between groups. Models that held the effect of the parenting style variables on the latent
curve components equivalent between gender and race/ethnicity groups did not significantly
differ from the test model, where the effect of the parenting style variables were not
equivalent. However, there was one exception: among Hispanic males, authoritarian
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parenting had a significantly lower average BMI intercept than among white males (A;(Z
[1]=3.99, p<.05).

Conclusions

This study suggests that parenting style, as characterized by dimensions of perceived
parental acceptance and behavioral control, is associated with changes in BMI from
adolescence to young adulthood (ages 15-26). Authoritarian and disengaged parenting styles
were consistently associated with altered BMI trajectories relative to the balanced parenting
style (i.e., neither high nor low on acceptance and control). Contrary to expectations,
authoritarian and disengaged parenting styles were associated with a less steep increase in
BMI than with balanced parenting. However, authoritarian and disengaged parenting styles
were associated with less leveling off of BMI trajectories over time, which may reflect the
complexity by which parenting styles affect weight regulation during the transition from
adolescence to adulthood.

Data from several studies have indicated a childhood climate characterized by disengaged or
authoritarian parenting may be associated with greater weight and poorer health in
adulthood. Thomas et al. (2008) reported a positive association between higher BMI at age
45 and indicators of low acceptance and disengaged parenting. Lissau and Sorrenson (1994)
reported that children 9-10 years old who were rated by their teachers as “unkempt”
(potentially indicating low parental involvement) had higher BMI 10 years later. Some of
their data indicated that children with strict parents were also heavier as adults. This present
study is unique in that it examines associations between parenting styles and the
development of BMI over an 11 year period.

A higher adiposity among adolescent black and Hispanic females versus white females has
also been reported in previous studies (Johnson et al., 2009; Ogden, Carroll, & Flegal,
2008). The data in this study indicate that while black and Hispanic females tend to be
heavier at age 15 compared with white females, their BMI trajectories do not increase at a
greater rate. Black adolescent males, while heavier during adolescence than whites, had a
more gradual increase in BMI that did not level off as quickly. These findings point to
differences in adiposity development between black females and black males relative to
their white counterparts. The reasons for the differences justify further study.

The findings in this study were consistent with findings of others that suggest parenting
styles may take on a different meaning for members of different racial/ethnic backgrounds
(Anderson, Hughes, Fisher, & Nicklas, 2005; Baumrind, 1972; Hughes et al., 2006;
Lansford et al., 2005; Pachter & Harwood, 1996). However, in this study the differences
between groups were not statistically significant. Because a parenting style that is normative
in one culture may be less so in another (Lansford, et al., 2005), it may be fruitful to
investigate the meaning that persons from different cultures attribute to various parenting
styles.

Although this study is unique in examining associations between parenting styles and BMI
over 11 years, certain limitations are acknowledged. First, the association between parenting
styles and BMI trajectories does not equate with causation. To show causation, studies
would have to change parenting styles and demonstrate subsequent changes in adolescent
diet and weight greater than that observed in a control group. Further, this study did not
address mechanisms or factors causing associations between parenting style and BMI. It
may be that authoritarian parenting undermines the development of self-regulatory control,
thereby leading to poorer weight management or that disengaged parenting in an
obesiogenic home environment may set the course for deleterious weight management

Health Psychol. Author manuscript; available in PMC 2013 April 04.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Fuemmeler et al.

Page 9

practices among adolescents and young adults. Future research is needed to elucidate
potential mediators or moderators relevant to the relationship between parenting style and
BMI. Heights and weights were self-reported in the first wave and measured thereafter.
Future studies with more precise measurement of height and weight and other indicators of
adiposity should be pursued. This study may also be subject to residual confounding of both
measured and unmeasured variables. Finally, because parenting style prior to adolescence
was not considered, it is unknown whether early versus late parenting has a greater influence
on BMI or whether parenting style changed over development.

Strengths of this study were use of a growth modeling approach and inclusion of a large
sample representative of the US population. Growth modeling approaches can be more
powerful for assessing associations between risk factors and dynamic changes in an outcome
than ordinary least square (OLS) methods. In this study, parenting styles were empirically
derived using mixture modeling. This data-driven approach may more closely approximate
how parenting styles vary in the population than the traditional method of classifying
parenting style groups based on use of median splits. Replication of the latent classes in
other samples would add confidence that the typologies identified are meaningful. Notably,
some of the available items for measuring acceptance referenced both the family as well as
parents and thus this may have reduced measurement precision of this construct. However,
items referencing the parent or the family did load on the same factor in the factor analysis.
Further, ratings were only from the adolescent themselves. This is not uncommon, and some
argue that the method is consistent with the socialization process from the perspective of the
adolescent (Barber, Stolz, & Olsen, 2005).

In sum, the findings in this study support the notion that a disengaged or authoritarian
parenting climate may have long-lasting effects on risk for obesity. The results contribute to
a growing literature regarding a life-course epidemiologic approach to health (Ben-Shlomo,
2007). The findings of this study, as well as those of others, suggest that a potentially fruitful
method for preventing obesity may be to incorporate strategies that address not only
parenting practices around food and eating but also general parenting styles. Given that
cultural beliefs and attitudes may shape normative beliefs about what constitutes a specific
parenting style, careful attention should be paid to ensure that interventions are culturally
tailored and appropriate.
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Class 1-4

Note: M; = mean of intercept, M = mean of slope, My = mean
quadratic, D; = variance of intercept, Ds = variance of slope, Dy
= variance of quadratic, Ris = residual covariance of intercept
and slope, Rsq = residual covariance of slope and quadratic,
Riq = residual covariance of intercept and quadratic, E; — E;; =
residual error variance for BMI year 15 — 26.

Figure 1. Representation of the conditional cohort-sequential mode
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Figure 2.

Fitted centered means for acceptance and control for each class labeled permissive (low
control), authoritarian (high control), disengaged (low acceptance), and balanced (mean
levels of acceptance and control).

Health Psychol. Author manuscript; available in PMC 2013 April 04.



1duosnuey JoyIny vd-HIN 1duosnuey JoyIny vd-HIN

1duosnuei\ Joyiny Vd-HIN

Fuemmeler et al.

Page 15

Fitted BMI trajectories by gender and race
31 q
30 A
29 A
28 A
27 4
S 26 A
=]
25 A
24 A
23 4
22 A
21
15 16 17 18 19 20 21 22 23 24 25 26
Age
—— White Male —&— Black Male —a— Hispanic Male
—>¢— White Female —*— Black Female ——Hispanic Female
Males | | Females
Hispanic Black White Hispanic Black White
Estimate SE Estimate SE Estimate SE Estimate  SE Estimate  SE Estimate  SE
Intercepts
Intercept 21.92 0.29 * 22.71 0.30 * 21.86 0.15 * 23.02 0.34 * 23.29 0.22 * 21.62 0.17 *
Slope 0.78 0.10 * 0.53 0.09 * 0.79 0.05 * 0.84 0.13 * 0.89 0.13 * 0.78 0.05 *
Quadratic -0.02 0.01 0.00 0.01 -0.02 0.01 * -0.03 0.01 * -0.02 0.01 -0.02 0.01 *

* indicates a statistically significant (p <.05) mean BMI at the Intercept (age 15), average increase in the linear slope, or
average change in the quadratic component

Figure 3.

Fitted BMI curves by gender and race with parameter estimates for the intercept, linear, and

quadratic.
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a-f. BMI trajectories for males and females by race/ethnicity in each of the 4 parenting style

subgroups.
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