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Abstract

This study investigated whether perceptions of parenting behaviours predict young adolescents’
nutritional intake and body fatness. The randomly selected study sample consisted of 106 13-15
years olds from Houston Metropolitan Statistical Area. Parenting style variables were created by
cluster analysis and factor analysis. A two-cluster solution for both maternal and paternal
parenting style represented authoritative vs. non-authoritative parenting. Two parenting dimen-
sion factors derived were maternal/paternal nurturing and control. For adolescents’ energy and
nutrient intake, greater maternal nurturing appeared to be most beneficial given its association
with lower consumption of total kilocalorie and lower saturated fat intake. Paternal nurturing
was associated with lower sodium intake, whereas paternal control predicted lower percentage
of kilocalories from carbohydrate and percentage Dietary Reference Intake for dietary fibre,
and greater percentage of kilocalories from total fat. Maternal authoritative parenting and lower
maternal control over their adolescents may have protective effects against having heavier and
fatter adolescents given their associations with adolescents’ body weight, sub-scapular skinfold,
waist circumference, body mass index, and the tendencies of being at risk of overweight and
being overweight. None of paternal parenting styles or dimensions appeared to be significantly
related to adolescents’ body fatness.
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Introduction

The proportion of youth who are overweight has
increased dramatically: about 15.8% of children (ages
6-11) and 16.1% of adolescents (ages 12-19) fell in
the category of extremely overweight or obese [95th
percentile of body mass index (BMI)-for-age] in
1999-2002, whereas only 7% of children and 5% of
adolescents were obese in 1976-1980, suggesting
childhood and adolescence obesity has doubled and
tripled in two decades respectively (Hedley et al.
2004). Evidence is compelling that being overweight
has a connection with a variety of health problems;
many adult-associated diseases, including type II
diabetes, dyslipidemia, hypertension, cardiovascular
disease, sleep apnoea, and orthopaedic complications
are now diagnosed frequently among overweight chil-
dren and adolescents (Black er al. 2006). In addition
to the connections to chronic diseases, overweight
children and adolescents are facing challenges of
social stigmatization that can lead to negative body
image and eating disorders and abnormal psychologi-
cal developments (Swallen ef al. 2005).

Numerous studies have addressed current un-
healthful dietary patterns in US adolescents such as
low fruit and vegetable intake, increased snacking,
fast food and soft drink consumption, super-sized
servings, skipping meals, and increased incidence of
eating away from home (St-Onge et al. 2003). Such
undesirable dietary habits may result in inappropriate
energy and nutrient intake including over/under
energy consumption, lack of essential nutrients such
as calcium, iron, vitamin C, and excessive intake of fat,
sugar and sodium (Briefel & Johnson 2004).

Researchers have suggested that environmental
factors, as well as certain dietary behaviours, affect a
child’s development and contribute to an increase in
weight and risk of becoming overweight (Malecka-
Tendera & Mazur 2006). Environmental factors
currently being researched include family,school,com-
munity and mass media. Of these, researchers have
considered the family, especially parents, to be the
most influential component affecting a child’s eating
behaviours and other related food practices. However,
parents vary in terms of the ways in which they social-
ize their children (referred to as parenting style),

resulting in great differences in their children’s devel-
opment (Baumrind 1967, 1968; Kremers et al. 2003).

Numerous studies have dealt with the associations
between parenting styles and children’s/adolescents’
developmental outcomes, such as psychosocial adjust-
ment (Jackson et al. 2005), academic performance
(Garg et al. 2005), behavioural problems (Weaver &
Prelow 2005) and multiple aspects of development
(Baumrind 1991). According to the literature on
parenting style theories, authoritative parents are both
demanding and responsive (Baumrind 1989). When
children enter adolescence, authoritative parents
respond by allowing more autonomy which is associ-
ated with a healthy transition from adolescence to
adulthood. Authoritative parents seldom use physical
punishment or harsh criticism towards their children,
but instead they rely on the withdrawal of privileges as
punishment for improper conduct, and also they use
frequent praise and rewards for a child’s good behav-
iour and achievement. There seems to be universal
agreement that authoritative parenting style may have
the most beneficial impacts on children’s developmen-
tal outcomes (Baumrind 1967, pp. 68, 89, 91).

Despite the wealth of research in this field,
however, the potential link between perceived
parenting behaviours and the nutritional status and
other health outcomes of adolescents has largely been
neglected. In recent years, researchers have reported
associations between adolescents’ perceived parental
parenting styles and health outcomes, such as dietary
behaviours (Kremers et al. 2003) and physical activi-
ties (Schmitz et al. 2002). Findings from these studies
were in agreement with the parenting style theories
which claim that authoritative parenting style is con-
sidered to be the most balanced, optimal style. Golan
& Crow (2004) have suggested that parents play key
roles in fostering healthy eating and activity habits
and in maintaining children’s health. In addition, a
potential link between parenting style and treatment
of adolescents with obesity has been suggested
(Regber & Marild 2005). However, no single study
has investigated the relationship between young
adolescents’ perceived parenting behaviours and the
youth’s nutritional outcomes such as dietary intake
and body fatness status. This study investigated the
relationship between young adolescents’ (ages 13-15
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years) perception of the parenting behaviours each of
their parents utilize, both in terms of parenting styles
and dimensions, and adolescents’ energy and nutrient
intake. In addition, the study attempted to determine
if perceived parenting behaviours directly predict
adolescents’ body fatness status on a cross-sectional
study design. Finally, the study deals with adolescents’
perception of how they are being parented using two
differing but complementary data reduction tech-
niques, cluster analysis (which is based on cases) and
second-order factor analysis (which is based on vari-
ables). Each approach provides a unique means of
summarizing results (Thurstone 1947; Gorsuch 1965).
Others have taken this approach in studies that
ranged from dietary intake to determining difference
among stigmatized groups (see Alexy et al. 2005;
Towler & Schneider 2005; Crozier etal. 2006).
Second-order factor analysis is used in order to create
a greater level of generality when identifying factors
underlying data (Thurstone 1947; D’Agostino &
Russell 2005).

Methods

Sample

The data were collected from the Houston Metropoli-
tan Statistical Area (MSA), Texas. The Houston MSA
has the largest concentration of minority groups in
the state, and it is largely urban but includes several
rural communities (U.S. Census 2002). The first phase
of sampling was conducted using the Random Digit
Dialing method. If a family expressed interest in par-
ticipating during the initial contact call, a consent
form for the mother and father (if present), and an
assent form for the adolescent were mailed to their
residence along with a self-addressed, stamped enve-
lope. After the consent and assent forms were
obtained, trained interviewers obtained data from
parents by telephone and from the adolescents in
their homes. In addition, parents filled out a self-
administered questionnaire regarding their income
and other information. In order to assess the impact
of maternal vs. paternal parenting style on adoles-
cents’ nutritional status, only those adolescents in
dual-headed households were included in the present

analysis (resulting in a sample of 106 adolescents, ages
13-15). This study was approved by the Institutional
Review Board at Texas A&M University (see
Mclntosh et al. 2006 for more details).

Adolescent profile

The adolescent profile consisted of several measures:
(1) a survey on perceived parenting behaviours; (2) 1
day of multi-pass 24 h diet recall; (3) 2 days of diet
records; (4) anthropometric measures; and (5) Tanner
stage measurement.

Measures of perceived parenting behaviours

In order to capture as much complexity of parenting
behaviour as possible, the parenting variables were
subjected to two types of ‘data reduction’ techniques:
cluster analysis and common factor analysis. Results
from the application of each technique will then be
used to predict nutrient intake and body fatness.
Parenting style is usually measured via children’s
perceptions of how their mothers and fathers parent
them (Maccoby & Martin 1983). Parenting style vari-
ables were based on the parenting style instrument
used in this study which is a slightly modified version
(wording modernization) of the instrument devel-
oped by Devereux and colleagues that intended to
index nine general parenting behaviours perceived by
older children (Devereux et al. 1962). Four items were
added to measure authoritarian punishment and
authoritative reward style, creating two additional
parenting behaviour dimensions. In addition, the
parenting style construct developed for the present
study was pre-tested in two pilot studies using adoles-
cents from two urban and two rural communities in
Texas (Lazarou 1998; Tramm 2000). Following stan-
dard practice, each of the 35 items was grouped
according to which 11 parenting style components
they represented (see Darling & Toyokawa 1997
Adalbjarnardoyyir & Hafsteinsson 2001; Slicker et al.
2005; Butler et al. 2007). The averaged values for the
pertinent questions were used as final scores for each
parenting dimension. These parenting style dimen-
sions were used for both cluster and factor analyses
and include care, clear behavioural regulation, help,
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maturity expectations, lack of punishment, high
achievement expectations, immaturity expectations,
psychological punishment, punishment by withhold-
ing privileges, harsh punishment and praise. The origi-
nal questions that were combined to create each of
the maternal/paternal parenting style dimension vari-
ables are shown elsewhere (Kim 2006). Finally, the
study subjects were classified based on their percep-
tions of parenting style using cluster analysis tech-
nique. Cluster analysis was used in order to look
for patterns among children’s perceptions of their
parents in terms of their scores on the parenting style
dimensions. In addition, second-order common factor
analysis was also employed in order to look for pat-
terns among the parenting variables.

Measures of nutritional outcomes
Energy and nutrient intake

Subjects’ energy and nutrient intake were assessed
using the average dietary intake of 1-day multi-pass
24-h recall and two days of diet record for two week-
days and one weekend day. The multi-pass 24-h recall
method was conducted based on the most recent meth-
odology (Chambers et al. 2000). For the 2 days of diet
record, the subjects were provided detailed instruc-
tions and visual aids including measuring cups and
spoons, a ruler, and two-dimensional portion-size
booklets. The same interviewer who conducted the
multi-pass 24-h recall obtained the food records over
the phone by adopting the probing and final review
techniques of the multi-pass 24-h recall method in
order to increase the accuracy of food record data. The
dietary data collected were averaged for energy and
nutrients using the Food Processor SQL Nutrition
Analysis and Fitness Software (ESHA Research,
2002-2003). Selected variables with respect to energy
intake included total kilocalories, percentage of kilo-
calories from carbohydrate, percentage of kilocalories
from protein, percentage of kilocalories from total fat,
and percentage of kilocalories from saturated fat. The
percentage of the Dietary Reference Intake (DRI) for
calcium, iron, vitamin A, vitamin C, folate and dietary
fibre was calculated by comparing the amount of a
nutrient that a subject consumed with the recom-

mended amount based on the most recent DRI refer-
ences (Institute of Medicine 2004). Despite the need
for adolescents’ daily consumption of these nutrients,
adolescents tend to consume insufficient quantities of
them, as have often been cited in the literature. Five
additional variables, total sugar, sodium, cholesterol,
saturated fat and trans fat, were included because of
the tendency of over consumption and their detrimen-
tal health impacts (Briefel & Johnson 2004).

Body measurements and BMI

Height, weight, waist circumference and triceps skin-
fold and sub-scapular skinfold thickness were
obtained by trained interviewers following standard-
ized procedures. In addition, as another measure of
body fatness status, BMI was calculated as body
weight in kg divided by height in meters squared (Lee
& Nieman 1996). Each subject’s BMI percentile was
calculated using the sas program developed by the
Centers for Disease Control and Prevention (CDC
2005). The resulting sex- and age-specific BMI per-
centiles were used to develop four-dichotomous vari-
ables on the basis of CDC guidelines: Underweight
(less than the Sth percentile), Healthy weight (5th
percentile to less than the 85th percentile), At risk of
overweight (85th to less than the 95th percentile) and
Overweight (equal to or greater than the 95th percen-
tile) (Kuczmarski et al. 2002).

Control variables

Parents’ age, education level, weight and height
and household income variables were constructed
from the Parents’ Telephone Survey and Parents’
Self-administered Questionnaire. A BMI score was
calculated for each parent from these self-reports, rec-
ognizing the potential bias in such self reports (Nawaz
etal. 2001). Variables for adolescents’ age, gender,
activity level, maturity level and ethnic background
were constructed from the child interview data. The
Tanner stage assessment was used to determine
sexual maturity of adolescents. The Tanner scale was
composed of a series of drawings of children at
various stages of puberty. In order to reduce embar-
rassment for the participants, they were given an
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envelope containing the sex-appropriate Tanner
drawings and were asked to go to another room in
order to circle the appropriate level of development
represented by the various choices offered. The
average of the scores for developmental stage (1-5
scales) and secondary sex characteristics (1-5 scales)
was used in analysis (Adam et al. 2002). Among these
control variables, adolescents’ gender, activity level,
maturity level, ethnic background and Tanner devel-
opment stage were dummy variables and coded as
follows: ‘1’ if an adolescents is girl and ‘0’ otherwise;
‘1’ if an adolescent participated in active exercise in at
least 3-5 days in the last 14 days and ‘0’ if not; ‘1’ if an
adolescent is Anglo/Caucasian/ White/Irish and ‘0’
otherwise; ‘1’ if the reported Tanner development
stage score was greater than one and ‘0’ otherwise
(pubescent vs. pre-pubescent).

Statistical analyses

All statistical analyses were performed using the sas
(Version 9.0; sas Institute Inc, Cary, NC, USA). The
Shapiro-Wilk test and normal probability plots were
used to determine the distribution of continuous vari-
ables and appropriate transformations were made
where needed (Hamilton 1992). Associations between
adolescents’ perceived parenting behaviours, energy
and nutrient intake and body measurements were
determined using correlation analysis, multiple regres-
sion analysis, and logistic regression analysis (Cohen
Cohen et al. 2003). First, Pearson’s product moment
correlation coefficient was calculated to identify rela-
tionships between study variables. Correlations with
sufficient statistical significance (P < 0.05) were then
further tested using regression techniques. Control
variables, when significant in zero-order correlations
with the dependent variables, were incorporated in the
regression models. Any parenting behaviours results
that indicated lack of statistical significance (P = 0.05)
are not presented in this paper.

Ward’s method of cluster analysis was used to clas-
sify the adolescents and two methods were adopted to
determine the number of clusters in the data: visual
evaluation of hierarchical tree diagram (also called
dendrogram) and analysis of amalgamation coeffi-
cients (Nesselroade & Cattell 1988), which involves

looking for ‘jumps’ in the diagram. A separate cluster
analysis was done on each parents set of parenting
dimension scores; a third cluster analysis was con-
ducted using both parents’ sets of parenting dimen-
sion scores. Second-order common factor analysis is a
technique designed to improve upon the data reduc-
tion achieved by a first-order common factor analysis.
Common factor analysis avoids problems of overesti-
mating shared variance by separating out unique vari-
ance, a problem associated with principal components
analysis (Pett ef al. 2003). This analysis began with a
separate common factor analysis (first-order analysis)
of both the 11 maternal and paternal parenting style
dimensions to determine the interrelationship among
these items (using factor loadings) as well as internal
consistency of each dimension using Cronbach’s
alpha coefficient (Pett e al. 2003). Scores developed
for each dimension variable in this analysis were used
as inputs into a second (second-order) common factor
analysis. Final factors again were determined based
on eigenvalues, factor loadings and Cronbach’s
alpha.

Factors were accepted if their eigenvalues met the
minimum criterion of 1.0; variables were retained in
the analysis if their ‘measure of sampling adequacy’
were 0.60 or greater (Pett er al. 2003). Among those
variables retained, in order to judge that a particular
variable loaded on a given factor, that variable’s
factor loading had to reach 0.40 or greater on the
factors that resulted from an orthogonal rotation.
Cronbach’s alpha was used to test internal consis-
tency among the variables making up the various
parenting style dimensions; items making up a given
parenting style dimension had to achieve an alpha of
0.70 or greater.

Regression models were run to determine the rela-
tionship between various parenting variables and
nutritional outcomes. Control variables were included
in models when zero-order correlation coefficients
between controls and nutritional outcomes were sig-
nificant. In cases in which high collinearity (tolerance
of >0.40) among parenting variables was detected in
models involving variables that resulted from the
cluster analysis, two equations are presented, one with
one set of parenting variables and a second with a
second set of parenting variables.
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Fig. 1. SAS output of cluster analysis for adolescents’ of mother’s parenting style (dendogram).

Results

Demographic characteristics of adolescents
and their parents

A summary of demographic characteristics for the
subjects and their parents is as follows: 52% of the
subjects were boys; 78% were Non-Hispanic white;
only 2% of adolescents were at prepubescent; fathers
were on average 2.3 years older than mothers; fathers
and mothers had a similar education level (median
education for mothers = 6 and for fathers = 6, catego-
ries 6 is ‘college graduate’); the average BMI’s for
fathers and mothers were 27.51 and 25.81 respec-
tively; mean family income was $100 000. Because
of collinearity problems, mothers’ education was
subtract from fathers’; mothers’ age subtracted
from fathers’; and mothers’ and fathers’ BMI was
averaged.

Adolescents’ perceived parenting behaviours

The results from the cluster analysis of each parent’s
parenting style dimensions suggested two clusters are
the most reasonable solution for both maternal and
paternal parenting styles in adolescents (Figs 1,2).
With respect to maternal parenting style, the first
cluster indicated higher group means for care, clear

behavioural regulation, help, maturity expectations,
lack of punishment and praise, compared with the
mean values for the second cluster. Accordingly, the
second cluster had higher group means for high
achievement expectations, immaturity expectations,
psychological punishment, punishment by withhold-
ing privileges and harsh punishment. The first cluster
was named as maternal authoritative style (MA), and
the second cluster was named as maternal non-
authoritative style (MNA) based on general parent-
ing style theories and other studies (Table 1). For
paternal parenting styles in adolescents, the first
cluster was named as paternal authoritative style
(PA) that exhibited higher scores in terms of care,
clear behavioural regulation, help, maturity expecta-
tions, lack of punishment, high achievement expecta-
tions, immaturity expectations and praise. The second
cluster was named as paternal non-authoritative style
(PNA) based on the higher group mean scores for
psychological punishment, punishment by withhold-
ing privileges and harsh punishment. Unlike the find-
ings with respect to the MA, the PA involved higher
group means for high achievement expectations and
immaturity expectations (Table 1). The third cluster
analysis which included both parents parenting style
dimensions produced a cluster of adolescents who
perceived both mother and father as authoritative
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Fig. 2. SAS output of cluster analysis for adole scents’ of father's parenting style (dendogram).

Table 1. Group means for perceived maternal/paternal parenting style dimensions between MA and MNA as well as PA and PNA in |3—15-year-old

adolescents

Maternal Paternal

MA (n=73) MNA (n=33) PA (n=91) PNA (n=15)
Care 5.07 (0.84)* 420 (1.14) 4.67 (1.00) 1.96 (0.76)
Clear behavioural regulation 4.92 (0.67) 4.22 (0.82) 4.81 (0.79) 3.33 (1.01)
Help 4.68 (1.20) 3.80 (1.48) 4.88 (1.15) 2.80 (1.05)
Maturity expectations 4.77 (0.89) 3.79 (1.04) 4.50 (0.98) 2.90 (0.71)
Lack of punishment 2.88 (0.83) 2.00 (0.60) 2.58 (1.09) 1.67 (0.65)
High achievement expectations 4.62 (0.85) 4.94 (0.88) 4.55(0.92) 4.25 (1.44)
Immaturity expectations 3.37 (0.88) 3.90 (1.05) 3.22 (0.99) 2.93 (1.12)
Psychological punishment 2.00 (0.65) 2.84 (0.89) 1.88 (0.76) 2.67 (1.23)
Punishment by withholding privileges 2.50 (1.05) 4.47 (0.96) 3.01 (1.35) 3.23 (1.33)
Harsh punishment 1.79 (0.42) 2.73 (0.49) 1.94 (0.55) 2.57 (0.94)
Praise 4.16 (0.65) 3.73 (0.67) 3.96 (0.61) 2.33 (0.90)

Questions regarding the first 10 dimensions were asked using a 6-point Likert scale (1 = never to 6 = always), and a 5-point Likert scale (1 = never
to 5 = very frequently) was used for the question of Praise dimension; the summed and averaged values for the pertaining questions were used

as final scores for each parenting dimension. *mean (standard deviation). MA, maternal authoritative style; MNA, maternal non-authoritative
style; PA, paternal authoritative style; PNA, paternal non-authoritative style.

parents was named as ‘both parents’ authoritative
style (BA)’, and the other cluster was named as ‘at
least one parent’s non-authoritative style (OPNA)’.
These non-standard abbreviations, including MA,
MNA, PA, PNA, BA and OPNA, will be used for the
remainder of the paper.

Based on the cluster analysis, only a relatively small
number of adolescents (14%) perceived their fathers

to be non-authoritative. In addition, authoritative
fathers appeared to exert a higher level of immaturity
expectations and high achievement expectations
towards their adolescents, compared with authorita-
tive mothers. Both authoritative mothers and authori-
tative fathers tended to punish their adolescents less
frequently than non-authoritative mothers/fathers
did, regardless of the type of punishment.
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Table 2. Group means for perceived maternal/paternal parenting style dimensions between BA and OPNA in |3—15-year-old adolescents

Maternal Paternal

BA (n=65) OPNA (n=41) BA (n=65) OPNA (n=41)
Care 5.17 (0.79)* 4.21 (1.07) 4.73 (1.01) 3.59 (1.54)
Clear behavioural regulation 4.93 (0.65) 4.33 (0.84) 4.77 (0.79) 4.32 (1.15)
Help 4.74 (1.15) 3.88 (1.49) 5.08 (1.00) 3.80 (1.46)
Maturity expectations 4.82 (0.90) 3.89 (0.98) 4.61 (0.90) 3.74 (1.19)
Lack of punishment 2.88 (0.83) 2.16 (0.73) 2.55(0.93) 2.28 (1.29)
High achievement expectations 4.68 (0.86) 4.79 (0.88) 4.48 (0.92) 4.55 (1.14)
Immaturity expectations 3.39 (0.86) 3.77 (1.07) 3.24 (1.01) 3.09 (1.02)
Psychological punishment 1.99 (0.64) 2.69 (0.91) 1.81 (0.72) 2.27 (1.04)
Punishment by withholding privileges 2.48 (1.03) 4.12 (1.23) 2.68 (1.13) 3.60 (1.48)
Harsh punishment 1.81 (0.43) 2.52 (0.61) 1.88 (0.51) 2.26 (0.79)
Praise 4.22 (0.62) 3.73 (0.67) 3.97 (0.56) 3.34 (1.11)

Questions regarding the first 10 dimensions were asked using a 6-point Likert scale (1 = never to 6 = always), and a 5-point Likert scale (1 = never

to 5 = very frequently) was used for the question of Praise dimension; the summed and averaged values for the pertaining questions were used
as final scores for each parenting dimension. *mean (standard deviation). BA, both parents’ authoritative style; OPNA, at least one parent’s

non-authoritative style.

Examination of the BA suggests that both authori-
tative mothers and fathers used higher levels of care,
clear behavioural regulation, help, maturity expecta-
tions and praise, but exhibited a lower likelihood of
punishments in dealing with their adolescents.
However, authoritative fathers had a higher level of
high achievement expectations and immaturity
expectations, whereas authoritative mothers adopted
lower levels of those two sub-dimensions in dealing
with their adolescents (Table 2). This implies that
authoritative fathers tend to be harder on their ado-
lescent children than authoritative mothers are.

The initial or first-order common factor analyses
of the 11 dimension variables (mothers and fathers’
variables analysed separately) found that these vari-
ables achieved factor loadings of 0.40 or greater,
with a few exceptional cases having factor loadings
slightly lower than 0.40, and Cronbach’s alpha coef-
ficient value of greater than or equal to 0.60. One
unanticipated outcome from this analysis was a
factor that included both fathers’ punishment by
withholding privileges and harsh punishment (criti-
cism). This result suggests that some fathers combine
both authoritative and authoritarian punishment
practices. Next, the first-order factors for maternal
parenting dimensions and for paternal parenting
dimensions were subjected to a second or second-
order factor analyses (see Table 3). The resulting

two factors identified by each second-order analysis
were named ‘nurturing’ and ‘control’ for both
maternal and paternal parenting dimensions. All of
the four parenting dimension factors obtained a
minimum factor loading of 0.50 or greater and
Cronbach’s alpha coefficient cut-off greater than
0.70. Variables created via factor analysis are
standardized.

For adolescents’ perception of maternal/paternal
nurturing and control, the nurturing dimension com-
prised care, clear behavioural regulation, help, matu-
rity expectations and praise for both mothers and
fathers (ranges of the factors: maternal nurturing:
—2.93-2.10; paternal nurturing: -3.64-1.95). The
control dimensions contained five sub-dimensions
including immaturity expectations, high achievement
expectations, psychological punishment, punishment
by withholding privileges and harsh punishment
(maternal control: —2.42 — 2.65; paternal control:
—3.21-2.82) (Table 3).

Energy and nutrient intake

The mean energy intake was calculated at 2363 kilo-
calorie and 1770 kilocalorie for boys and girls respec-
tively (see Table 4). Total kilocalorie and percentage
of kilocalorie consumption from carbohydrate
(54.6% for boys, 55.2% for girls), protein (14.7% for
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Table 3. Common factor analysis of maternal/paternal parenting style dimensions perceived by |3—15-year-old adolescents

Parenting items

Factors (Range of factor scores)

Maternal nurturing (m)
(-2.93-2.10)

Paternal nurturing (p)
(-3.64-1.95)

Maternal control (m)
(—2.42-2.65)

Paternal control (p)
(-3.21-2.82)

Care (m)

Clear behavioral regulation (m)
Help (m)

Maturity expectations (m)
Praise (m)

Care (p)

Clear behavioral regulation (p)
Help (p)

Maturity expectations (p)
Praise (p)

Immaturity expectations (m)

0.78%*
0.78
0.65
0.70
0.69

Psychological punishment (m)

Punishment by withholding privileges (m)

Harsh punishment (m)

High achievement expectation (m)

Immaturity expectations (p)

Psychological punishment (p)

Punishment by withholding privileges and
harsh punishment (p)

High achievement expectation (p)

Coefficient alpha 0.77

0.86
0.78
0.72
0.75
0.80
0.63
0.59
0.74
0.74
0.50
0.77
0.53
0.75

0.74

0.84 0.74 0.78

Factors, common factor analysis technique was used to derive four underlying factors that are responsible for the covariation among the observed

variables (shown in the first column, each of them were firstly derived factors using a series of raw questions). *factor loading value.

Table 4. Comparison of mean values of selected anthropometric data for adolescents by sex and age across studies

Sex/Age (n) BMI (kg/m) Waist (cm) Triceps SF (mm) Subscap SF (mm)
N2 H® N H N H N H
Male
13 (13) 20.7 22.1 73.8 76.6 13.4 16.6 104 12.1
14 (20) 223 20.8 19.3 69.7 13.7 10.6 10.3 9.4
15 (22) 22.5 23.4 80.1 739 12.0 12.6 10.4 10.7
Female
13 (14) 227 21.6 78.8 70.6 18.0 17.9 14.1 122
14 (18) 229 21.7 78.8 70.7 187 16.0 143 11.5
15 (19) 232 241 78.8 75.5 183 19.2 14.4 15.5

N2, National Health and Nutrition Examination Survey 1999-2002 data; H, the present study 2001-2002, data was collected from Houston, USA.
Height, standing height; Waist, waist circumference; SF, skinfold thickness; The sample size for N was between 244 and 324.

both boys and girls) and fat (32.1% for boys, 31.5%
for girls) were comparable with those obtained from a
nationally representative sample [Continuing Survey
of Food Intakes by Individuals (CSFII)] (Enns et al.
2003). For four essential micronutrients, boys and girls

consumed only about 77% and 54% of the DRI for
calcium respectively; boys
vitamin A, vitamin C, and iron, while girls’ consump-

consumed sufficient

tion of vitamin C and iron appeared to be lower than
the DRISs for these nutrients.
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Body measurements

It appeared that a considerable portion of subjects
(38.17% boys vs. 31.37% girls) fell into the categories
of either ‘at risk of overweight’ or ‘overweight’ based
on the 2000 CDC guidelines (see Table 4). The
heavier body weight was more apparent in boys than
girls, except for 15-year-old girls (42.11% of 15-year-
old girls were in either ‘at risk of overweight’ or
‘overweight’ category). When the subjects” BMI dis-
tribution was compared with the 1999-2002 data,
12.74% boys and 13.77% girls of the subjects were at
or above the 85th percentile of the national data
(NCHS, 2005). Table 4 also presents a comparison of
mean values for waist circumference, triceps skinfold,
and sub-scapular skinfold between subjects and the
National Health and Nutrition Examination Survey
1999-2002 data. Mean waist circumference of the sub-
jects appeared to be slightly smaller than the 1999-
2002 national data, except for 13-year-old boys. Mean
triceps skinfolds of the subjects appeared to be com-
parable with the values indicated in the 1999-2002
data, except for 13- and 14-year-old boys and 14 year
girls. Mean sub-scapular skinfold of 13-year-old boys
was a little higher but 13- and 14-year-old girls’ sub-
scapular skinfolds were a little lower than the values
in the 1999-2002 data. Overall, less difference was
observed in girls’ body measurements between the
two data sets than in boys.

Association between perceived parenting and
energy and nutrient intake

Regression analysis found that maternal and paternal
parenting dimensions had differential impacts on
adolescents’ energy and nutrient intake: maternal
nurturing was associated with lower consumption of
total kilocalorie and lower saturated fat intake; mater-
nal control predicted lower percentage of DRI for
dietary fibre (a 1.46% decline for every additional
unit of maternal control); paternal nurturing was
associated with lower sodium intake (-0.31 mg of
sodium for every one unit increase in paternal nurtur-
ing); paternal control was related to lower % energy
from carbohydrate and % DRI for dietary fibre, but
greater percentage of energy from total fat (Table 5).

Being female was associated with a lower intake of
total calories and total sodium, but greater percentage
of DRI for dietary fibre. The greater the mothers’
BMI, the less total saturated fat adolescents con-
sumed. White-Anglo adolescents consumed a greater
% DRI for dietary fibre than other those of other
ethnic background.

Association between perceived parenting and
body fatness

Maternal parenting behaviours, rather than paternal
parenting behaviours, were significant predictors of
adolescents’ body measurements and BMI scores. The
MA was associated with having adolescents who are
less fat, given the negative association between MA
and body measurement variables including body
weight, BMI, sub-scapular skinfold, waist circumfer-
ence and at risk of overweight. Furthermore, there
was a positive association between MA and healthy
weight; those experiencing MA parenting were 3.86
times more likely to fall in the healthy weight cat-
egory (Table 6). By comparison, those adolescents
who experienced authoritative parenting from one or
both parents were 1.26 times more likely to be in the
healthy weigh category. BA was associated with
having adolescent whose BMI being in the healthy
weight category (Table 6). By contrast, maternal
control was positively associated with adolescents’
body weight, BMI, sub-scapular skinfold, waist cir-
cumference, and the tendencies of being at risk of
overweight and overweight. Adolescents whose
mothers tended to practice authoritative parenting
were 0.70 times likely to be classified as overweight.
Maternal nurturing predicted an increased tendency
of having BMI in the ‘healthy weight’ category, but
maternal control predicted a decreased tendency of
having BMI in the same weight category (Table 7).
The average of parents’ BMI was a positive predictor
of adolescents’ body weight and BMI.

Discussion

This study demonstrated that adolescents’ perception
of how they are being parented, in terms of both styles
and dimensions, directly predicts their body fatness.
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Table 5. OLS regression of energy and nutrient intake on perception of parenting style dimensions and control variables for |3—15-year-old

adolescents

Variables of concern Predictors B B P-value F-value (P-value) Adj. R?

Total kilocalorie Maternal nurturing -1.53 -0.21 0.02 16.10 (<0.0001) 0.23
Child’s gender -6.11 -0.42 <0.01 (n=105)

Kilocalorie from carbohydrate (%) Paternal control -1.69 -0.23 0.02 4.42 (0.0059) 0.09
Father’s age — mother’s age -0.35 -0.21 0.03 (n=101)
Child’s age 1.28 0.14 0.04

Kilocalorie from total fat (%) Paternal control 1.25 0.23 0.02 5.76 (0.0182) 0.04

(n=106)

DRI for dietary fibre (%) Maternal control -1.39 -0.30 <0.01 7.84 (<0.0001) 0.16
Child’s gender 0.52 0.19 0.03 (n=105)
White race 0.71 0.22 0.02
Paternal control -0.33 -0.25 0.01 6.69 (0.0004) 0.14
Child’s gender 0.50 0.19 0.04 (n=106)
White race 0.75 0.23 0.01

Total saturated fat Maternal nurturing -0.22 -0.19 0.05 4.06 (<0.0201) 0.06
Mother’s BMI -31.45 -0.21 0.03 (n=104)

Total sodium Paternal nurturing -0.31 -0.20 0.03 6.27 (0.0027) 0.09
Child’s gender -5.06 -0.26 0.01 (n=106)

Control variables included parental age, education and BMI, household income, as well as adolescent’s age, gender, ethnicity, activity level and

maturity level measured by Tanner development assessment. B, regression coefficient; B, standardized regression coefficient; P-value, statistical

significance for ¢ statistic of each regression estimate; F-value, overall model fit; Adj. R?, adjusted coefficient of determination; Child’s gender,

coded as 1 if an adolescent is girl and 0 otherwise; White race, coded as 1 if an adolescent is non-Hispanic white and 0 otherwise; OLS, ordinary

least squares; BMI, body mass index.

Also, perceived maternal/paternal parenting dimen-
sions have significant associations with adolescents’
energy consumption and intake of certain nutrients.
Some of these findings support those studies that have
focused on feeding styles instead of general parenting
styles. Attention paid to parental feeding styles in an
attempt to understand the characteristics of youth’s
eating behaviours has been growing. Birch (1999) sug-
gested that authoritative feeding style which fosters
the development of child’s self-control is assumed to
be the most optimal parenting practice in the attempt
of prevention of childhood obesity. Earlier research
has found that the more parents, particularly mothers,
attempted to control the food their children ate, the
more likely those children were to be obese and the
less frequently they consumed fruits and vegetables
(Patrick et al. 2005). One important root of parents’
feeding style research is classic parenting style theory.
It seems that parenting style and its characteristics are
reflected in feeding styles and practices. According to a
recent study, authoritarian feeding styles were associ-
ated with higher levels of general parental control
dimensions including inconsistency and physical pun-

ishment, whereas authoritative feeding styles were
associated with higher parental responsiveness dimen-
sions such as nurturance and reasoning (Hughes et al.
2005). Moreover, these researchers found that BMI-z-
scores were lowest in families practicing an authoritar-
ian feeding style. In the present study, maternal control
was especially detrimental in terms of predicting ado-
lescents’ body fatness, given its positive association
with body weight, BMI, sub- scapular skinfold, waist
circumference and increased tendencies of at risk of
overweight and overweight. In contrast, the more
authoritative the mothers were, the more likely ado-
lescents were to have a healthy weight as well as other
desirable body measurements. These results were
anticipated because each of the five sub-dimensions of
maternal control obtained a lower mean score in MA,
compared with the scores in MNA (Tables 1,3). Differ-
ent ages of subjects (preschoolers vs. young adoles-
cents) and differential sub-dimensions comprising the
control dimension may partly attributable to the dis-
parity between the present study and that of Hughes
et al. (2005). Also, it has always been clear that parents’
actual parenting practices do not fit neatly into one
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Table 6. Regression of physical outcomes on perception of parenting styles and control variables for |3—15-year-old adolescents (OLS regression

use for body weight, BMI, BMI-score, sub-scapular skinfold and waist circumference; logistic regression used for healthy weight and at-risk of

overweight)
Variables of concern Predictors B B P-value F-value (P-value)/LR y? Adj. R¥/Pseudo R?
(P-value) odds ratio
Body weight MA -0.01 -0.27 <0.01 10.91 (<0.0001) 023
(n=101)
Child’s age 0.004 0.21 0.02
Parents’ average BMI 0.03 0.34 <0.01
BMI MA -0.01 -0.31 <0.01 14.71 (<0.0001) 0.22
(n=101)
Parents’ average BMI 0.02 0.36 <0.01
BA —-0.003 -0.20 0.03 10.34 (<0.0001) 0.16
(n=101)
Parents’ average BMI 0.02 0.35 <0.01
BMI-z-score MA —-0.57 -0.28 <0.01 12.58 (<0.0001) 0.19
(n=101)
Parent’ average BMI 2.39 0.35 <0.01
Sub-scapular skinfold MA -0.21 -0.21 0.02 6.21 (0.0029) 0.09
(n=105)
Child’s gender 0.23 0.25 0.01
Waist circumference MA -5.54 -0.22 0.02 5.19 (0.0247) 0.04
(n=106)
Healthy weight MA 1.55 0.40 <0.01 12.54 (0.0004) 0.11
3.86 (n=106)
BA 1.09 0.29 0.01 6.82 (0.0090) 0.06
1.26 (n=106)
At risk of overweight MA -1.40 -0.36 0.01 7.75 (0.0054) 0.07
0.70 (n=106)

Control variables included parental age, education and BMI, household income, as well as adolescent’s age, gender, ethnicity, activity level and

maturity level measured by Tanner development assessment; Child’s gender: coded as 1 if an adolescent is girl and 0 otherwise. BMI, body mass
index (body weight in kg/height in m?); Healthy weight, BMI at or above the fifth percentile, but less than the 85th percentile; At risk of
overweight, BMI at or above the 85th percentile, but less than the 95th percentile from the 2000 CDC Growth Charts; MA, maternal
authoritative style; FA, paternal authoritative style; BA, both parents’ authoritative style; B, regression coefficient; f, standardized regression

coefficient; P-value, statistical significance for  statistic of each regression estimate; F-value, overall model fit; Adj. R?, adjusted coefficient of
determination; for ‘Healthy weight’ and ‘At risk of overweight’, likelihood ratio chi-square (LR y%? ) was calculated to assess overall model fit and
Pseudo R? was used as a substitute for R? in OLS; OLS, ordinary least squares.

parenting style vs. another. Interestingly, paternal
parenting behaviour was not significant in the predic-
tion of adolescents’ body fatness in this study. Stein
et al. (2005) found that the more accepting the father
became, the more the child’s (8- to 12-year-old) per-
centage overweight decreased (r = —0.40), while other
paternal parenting dimensions and any of maternal
dimensions appeared to be insignificant. These incon-
sistent findings between studies may suggest that
mothers and fathers may have differential effects on
their children during differential developmental
phases. However, as is suggested below, fathers’
control has effects on dietary intake.

Regression analyses suggest that maternal nurtur-
ing may be the most beneficial parenting dimension
for adolescents’ energy and nutrient intake based on
its association with lower consumption of total
energy and saturated fat. Paternal nurturing also
appeared to be beneficial given its association with
lower sodium intake. By contrast, paternal control
was associated with lower percentage of kilocalorie
from carbohydrate, greater percentage of kilocalorie
from total fat, and lower percentage of DRI for
dietary fibre. While there has been an increasing
concern for excessive carbohydrate consumption,
especially soda and soft drinks, a negative associa-
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Table 7. Regression of physical outcomes on perception of parenting style dimensions and control variables for 13—15-year-old adolescents (OLS
regression for body weight, BMI, BMI-z-score, sub-scapular skinfold, and waist circumference; logistic regression used for healthy weight, at-risk of
overweight, and overweight)

Variables of concern Predictors B B P-value F-value (P-value)/LR y? Adj. R¥/Pseudo R?
(P-value) odds ratio

Body weight Maternal control 0.01 0.22 0.02 9.61 (<0.0001) 0.21
(n=100)
Child’s age 0.004 0.23 0.01
Parents’ average BMI 0.03 0.35 <0.01
BMI Maternal control 0.01 0.26 0.01 12.05 (<0.0001) 0.18
(n=100)
Parents’ average BMI 0.02 0.36 <0.01
BMI-z-score Maternal control 0.77 0.23 0.01 10.55 (<0.0001) 0.16
(n=100)
Parents’ average BMI 2.40 0.35 <0.01
Sub-scapular skinfold Maternal control 0.32 0.20 0.04 5.53 (0.0052) 0.08
(n=104)
Child’s gender® 0.23 0.25 0.01
Waist circumference Maternal control 10.20 0.25 0.01 6.60 (0.0116) 0.05
(n=105)
Healthy weight Maternal nurturing 0.45 0.25 0.03 4.66 (0.0309) 0.04
1.48 (n=105)
Maternal control -2.99 -0.47 <0.01 14.54 (0.0001) 0.13
0.49 (n=105)
At risk of overweight Maternal control 1.88 0.30 0.04 4.55 (0.0329) 0.04
1.70 (n=105)
Overweight Maternal control 2.38 0.38 0.02 5.76 (0.0164) 0.05
1.39 (n=105)

Control variables included parental age, education and BMI, household income, as well as adolescent’s age, gender, ethnicity, activity level and
maturity level measured by Tanner development assessment; Child’s gender, coded as 1 if an adolescent is girl and 0 otherwise. BMI, body mass
index (body weight in kg/height in m?); Healthy weight, BMI at or above the fifth percentile, but less than the 85th percentile; At risk of
overweight, BMI at or above the 85th percentile, but less than the 95th percentile; Overweight, at or above the 95th percentile from the 2000
CDC Growth Charts; B, regression coefficient; B, standardized regression coefficient; P-value, statistical significance for ¢ statistic of each
regression estimate; F-value, overall model fit; Adj. R?, adjusted coefficient of determination; for ‘Healthy weight’, ‘At risk of overweight’ and
‘Overweight’, likelihood ratio chi-square (LR x?) was calculated to assess overall model fit and Pseudo R? was used as a substitute for R?in OLS;
OLS, ordinary least squares.

tion between percentage of kilocalorie from carbo- carbohydrate and greater percentage of kilocalorie
hydrate and percentage of kilocalorie from total fat from total fat themselves may not provide enough
was found in this study. This result, however, partly evidence for the judgment of whether paternal
supports Greene-Finestone ez al. (2005) finding that control is more detrimental than beneficial.
the low carbohydrate-density diet resulted in intakes However, greater percentage of kilocalorie from
lower in vitamin C and fibre and higher in choles- total fat, lower percentage of kilocalorie from carbo-
terol and total fat. Therefore, lower energy intake hydrate, and lower percentage of DRI for dietary
from carbohydrates may contribute to higher energy fibre, if taken together, can imply that the adoles-
consumption from total fat. In the present study, the cents tended to consume less dietary fibre when they
subjects’ dietary intake was not assessed at the food consumed more fat. Further examination including
group level or types of carbohydrate/fat sources, types of carbohydrate/fat, as well as amounts of

except the inclusion of dietary fibre, saturated fat those nutrients consumed, may help better interpret
and trans fat. Therefore, the effects of paternal the findings related to paternal control and adoles-
control on both lower percentage of kilocalorie from cents’ dietary intake.
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It is of interest that maternal control was posi-
tively associated with body fatness indicators. In
addition, maternal control was negatively associated
with the frequency of snacking of adolescents (Kim
2006), data not shown). It is possible that pathways
exist to explain the relationship between maternal
control and adolescents’ increased body fatness. For
example, the regression models, taken together, can
lead to a possible scenario in which mothers’ inten-
tion of keeping their adolescents at a healthy weight
status may trigger the mothers to use greater control
over their adolescents’ food intake as a consequence
of snacking. However, maternal control eventually
may result in fatter adolescents because maternal
control, if taken to an extreme, might lead to ado-
lescents’ rebellion, especially in the domain of food
intake, such as binge eating and a weight gain-prone
life style, which, in turn, can lead to weight gain and
body fatness (Birch & Fisher 2000). Or, it is possible
that increased maternal control could be seen as
simply a reflection of maternal response to per-
ceived inappropriate weight status of their adoles-
cents. In other words, mothers may utilize their
parental power to increase control over their ado-
lescents’ life in an attempt to reduce their adoles-
cents’ body fatness.

According to Baumrind (1966) the need for paren-
tal controls lessen as children grow older in house-
holds in which authoritative parenting is the norm.
This is because effective authoritative parenting pro-
duces children capable of taking responsibility for
themselves. Furthermore, some research finds that as
children age, parental attempts to control them
declines (Robinson et al. 2001; Butler et al. 2007). In
contrast, some researchers found parents retain high
control as their children develop (Roberts et al. 1984).
The present study suggests that parents may need to
exert control over their adolescents in certain devel-
opmental domains such as eating behaviour and
weight status. However, this observation does not
mean that parental control is more desirable than
parental nurturing in adolescents’ health. Rather, the
importance of parental nurturing needs to be empha-
sized, given its beneficial health impacts for adoles-
cents (e.g. lower consumption of saturated fat and
decreased tendency of having BMI above normal

body weight, and lower sodium intake in relation to
maternal and paternal nurturing respectively).

Regression analyses revealed that adolescents’
physical activity level and maturity level were not
significant (P < 0.05) predictors of variables pertain-
ing to energy and nutrient intake and body measure-
ment. This result might be associated with the fact
that the two variables were included in the analyses
as dummy variables which could limit the magnitude
of effects of physical activity and maturity level
on adolescents’ dietary intake and their fatness
indicators.

The regression coefficients associated with the
parenting variables tend to be small in magnitude,
representing relatively small changes in biological
outcomes. We argue that while these potential effects
are small when viewed for a given day, these effects
may accumulate over many days, potentially leading
to consequential biological changes.

Strengths of this research are that it: (1) examines
parenting style rather than parental feeding style; (2)
takes into account paternal parenting that has been
neglected by almost all previous research; and (3) uses
a more extensive scale of parenting behaviours than
previously used in the nutrition literature. Nonethe-
less, several limitations of the study need to be men-
tioned. First, the present study solely focused on the
‘authoritative’ parenting style, partly, because of the
grouping method adopted in the study. Methods that
result in a classification of study subjects into various
groups in terms of perceived parenting style (e.g.
authoritative, authoritarian and permissive) would
improve our understanding of how differences in
parenting style are associated with adolescents’ health
outcomes. Second, examination of possible changes in
parenting behaviours as children mature from older
childhood into early adolescence as well as long-term
health consequences of parenting behaviours were not
fully investigated because of the cross-sectional design
of the study. Peer influence in relation to adolescents’
health outcomes, lack of data from low income fami-
lies, a relatively small sample size and lack of sufficient
ethnic diversity of the sample are also among the
limitations of the present study.

In conclusion, findings of the present study provide
some insights into the question of whether perceived
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parenting style and its relevant dimensions are asso-
ciated with adolescents’ nutritional outcomes, espe-
cially energy and nutrient intake and body fatness.
The study suggests that greater maternal/paternal
nurturing may be beneficial for, but greater paternal
control may be detrimental to, young adolescents’
energy and nutrient intake. MA and lower maternal
control over their adolescents may protect adoles-
cents from overweight. If the findings of this study are
substantiated by further studies, health professionals
may be able to advise parents about optimal parent-
ing strategies in order to promote a healthful transi-
tion into adolescence and to ensure the optimal
health status of young adolescents. Overall, the find-
ings of this study should encourage other researchers
to broaden the study of relationships between per-
ceived parenting behaviours and adolescents’ health-
related behaviours and health outcomes. Further
work is needed to investigate how general parenting
behaviours are linked to parental food-specific behav-
iours directed at their adolescents. In addition, efforts
to find significant mediators/moderators of perceived
parenting behaviours may reinforce our understand-
ing on possible pathways between parenting behav-
iours and adolescents’ nutritional outcomes.
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Key messages

e Parents should be encouraged to engage in a
greater frequency of nurturing their children.
e Fathers should refrain from over-control
when it comes to their children’s eating habits.
e Researchers need to further explore the
impact of parental behaviour, particularly
food-related behaviours, on children’s health
outcomes.
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