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Abstract

Background: A topic of interest in the etiology of child obesity is whether and how
parental feeding behaviors are associated with the food intake and weight status
of children.

Objective:  The objective was to explore whether and how directive (overt)  and
nondirective (covert and food environmental structure) types of parental feeding
control were associated with children's food intake and weight status.

Design:  This  was a  cross-sectional  exploratory study using structural  equation
modeling to determine directional associations between maternal feeding practices
and children's food intake and weight status. Researchers collected data from 330
dyads of  children aged 3–5 y and mothers participating in a federal  preschool
program for low-income families (Head Start) in Michigan. The mothers’ feeding
practices (directive and nondirective control), the children's food intakes, and the
height and weight of both the mothers and children were measured. Structural
equation  models  tested  the  relations  between  maternal  feeding  practices,  the
children's food intake, and weight status.

Results: The structural equation model confirmed that children's weight status was
inversely  associated  with  mothers’  directive  control,  and mothers’  nondirective
control was associated with children's intakes of more nutrient-dense foods and
less energy-dense foods. No association was found between the mothers’ directive
control and the children's food intakes.

Conclusions: Mothers’ use of nondirective feeding practices was associated with
children's intakes of more nutrient-dense foods. However, use of more directive
feeding  control  was  associated  with  lower  weight  status  in  preschoolers  of
low-income mothers. These findings need to be examined in longitudinal studies.
This trial was registered at clinicaltrials.gov as NCT01525186.

INTRODUCTION

One topic of interest in the etiology of child obesity is whether and how parents
influence their children's food intake and weight status (1–3). Highly controlling
parental feeding practices, especially pressure to eat and food restriction, have
been studied for their effects on children. The literature suggests that asserting
“no  control”  in  feeding  preschoolers  is  problematic  and  that  some  degree  is
needed (4, 5), but it is unclear what type and what level are needed. One problem
is  that  pressure  and restriction  have often  been viewed as  a  single  construct,
“control,”  even  though  each  relates  differently  to  children's  outcomes  (6–10).
Previous studies have reported that pressure to eat is negatively associated with
children's food intake and weight status or adiposity (11–15), but that restriction
can  be  positively  associated  with  these  factors  (11,  13–15).  Therefore,  some
researchers and educators concerned about child obesity often advise that food
restriction be minimized, but longitudinal studies showing no or positive effects of
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food restriction (14, 16, 17). Furthermore, the use of food restriction differs by
parental  concern  about  child  overweight  and  occurs  less  often  in  low-income
groups, in which parents tend not to have such concerns and child obesity is more
prevalent than in middle-income groups (18). Perhaps if parents used restriction
covertly  to  structure  their  children's  food  environment  rather  than  to  overtly
restrict a food, it might be a positive means to help children consume a nutritious
diet.

Parents can also positively motivate children to eat well by modeling healthy eating
and  by  ensuring  a  healthy  food  environment  (19–21).  Nondirective  feeding
practices,  such  as  letting  children  choose  from  among  nutrient-dense  foods,
making  such  foods  readily  available,  setting  mealtime  routines,  eating  with
children, and subtly encouraging children to eat well, are associated with positive
outcomes  for  elementary  school-age  children  and  older  children  (20,  22–26).
These nondirective feeding practices, sometimes called “covert” (27), might work
better than more directive practices, because people desire freedom of choice and
often react negatively to having options removed (28).

Thus,  this  study  expands  the  concept  of  “child  feeding  control”  by  dividing
practices into 2 divergent constructs: “directive control” and “nondirective control.”
Practices whereby parents put external, observable pressure on the child to eat a
healthy diet were considered to be “directive control.” Practices whereby parents
supported a healthy diet by motivational interactions aimed at child internalization
and by an organized home food environment were considered to be “nondirective
control.” The objectives of this study were to examine the association between
directive and nondirective feeding practices and child food intakes and weight in a
low-income group. In the current study,  we applied and expanded a model  of
these  associations  by  Kroller  and  Warschburger  (29),  who  found  negative
associations between children's BMI (in kg/m2) and “directive control,” which they
defined as pressure and rewards. Kroller and Warschburger also found positive
associations  between  children's  healthier  food  intake  and  parental  feeding
practices that were less “directive (rewarding)” and more “nondirective (modeling)”
(29), Therefore, we define 2 hypotheses: 1) Child weight is negatively associated
with parents’ directive feeding control practices, and 2) less directive control or
greater nondirective control is associated with healthier food intakes in children.
Although earlier work has shown that parental feeding influences children's eating
patterns and weight (6–9), recent longitudinal work has supported a bidirectional
relation with child weight also influencing parental feeding practices (30).

SUBJECTS AND METHODS

Sample and recruitment

Data  were  collected  from  330  dyads  of  female  primary  feeding  caregivers
(hereafter called mothers) and their 3–5-y-old children participating in a federal
reading  readiness  and health  program for  low-income families  (Head  Start)  in
Michigan  from  October  2009  through  February  2010.  For  recruitment,  the
researchers attended Head Start teacher trainings to distribute the study flyers and
sign-up sheets for teachers to post in classrooms. Research staff also attended
monthly Head Start social activities for the parents to recruit participants. Excluded
were mothers younger than 18 y of age and those who had children with medical
conditions,  such as cystic  fibrosis,  requiring special  dietary intake and feeding
techniques (31, 32).

Procedures

Before data collection, researchers obtained study approval from the university's
Institutional  Review  Board  for  the  study  design,  instruments,  and  procedures.
Seven  trained  research  staff  members  collected  the  data  during  individual
appointments  or  family  social  nights  at  local  Head  Start  sites.  After  informed
consent, the research staff measured the heights and weights of the mothers and
their children and assisted mothers in completing questionnaires on child feeding
practices and family demographics. Participants received a $25 grocery gift card
on completion. Before the actual data collection, the procedures were pilot-tested
with 9 Head Start mother-child dyads.

Measurements and variables
Parental control over child feeding

An instrument to measure parental control over child feeding was developed in a
previous  study  and  was  described  previously  (33).  The  instrument  included  7
constructs:  1)  “high  control”  (physical  and  verbal  pressure  to  eat),  2)  “high
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contingency”  (using  rewards,  threats  to  eat),  3)  “child-centered”  (praising,
encouraging  to  eat),  4)  “encouraging  nutrient-dense  foods”  (modeling  healthy
eating),  5)  “discouraging  energy-dense  foods”  (not  keeping  high-fat  and
high-sugar  foods  at  home,  not  eating  those  foods  in  front  of  the  child),  6)
“mealtime behaviors” (family meals, eating at table, no television during meals),
and 7) “timing of meals” (setting times for regular meals and snacks).  A Likert
scale, bound by never = 1 and always = 5, was used for all 24 items. Confirmatory
factor analysis showed an acceptable model fit for a 7-factor structure: chi-square
= 330, df = 228, P < 0.05, Comparative Fit Index (CFI) = 0.942, and root mean
square  error  of  approximation (RMSEA)  = 0.037.  Internal  reliability  scores and
test-retest results were also acceptable (33).

Childrenrsquos food intakes

Mothers reported their children's food intake for the previous week using the Block
Food Screeners for Ages 2–17, 2007 (NutritionQuest Inc). It includes 39 food items
and measures the frequency that children ate each food item during the past week
by using a 6-point scale (ie,  0 d, 1 d, 2 d, 3–4 d, 5–6 d, and every day).  The
amount of each food item consumed in 1 d over the past week was rated by using
3-point scales (eg, apples: 0.5 apples, 1 apple, 2 apples; lettuce salad: a little,
some, a lot). The evaluation study comparing the food screener with a validated
standard  version  has  been completed  and submitted  for  publication.  Use  of  a
semiquantitative food-frequency questionnaire was the most appropriate method
to obtain children's dietary intakes, because it could address day-to-day variability
and it had a lower response burden for this limited-income sample than would
multiple days of dietary recalls.

The research staff  assisted  mothers in  determining the portion  sizes by  using
cups, bowls, and photographs of each of the 39 food items with the 3 different
food portions. Of the 39 items, the researchers selected 12 nutrient-dense and 16
energy-dense food items for data analysis (Table 1). Nutrient-dense foods were
those that provided substantial amounts of vitamins and minerals and relatively
few  calories,  ie,  whole  fruit,  100%  fruit  juice,  vegetables,  and  milk  (34).
Energy-dense foods were those that contained >25% of energy from added sugars
and/or >35% of energy from solid fat per serving based on the USDA's food and
nutrient  database,  ie,  sweets,  high-fat  meats,  salty  snacks,  and  sweetened
beverages, including chocolate milk (35), with the exception of unsweetened whole
milk.  Milk  was  left  in  the  nutrient-dense  category  because  of  its  major
contributions to calcium, vitamin D, and potassium in the children's diets and the
fact that <10% of the milk intake was from milk with ≤1% fat contributing to the
energy content. A portion of fruit juice >177 mL (6 fluid oz) (36) was considered
excessive and an energy-dense food. Total intakes in grams of 12 nutrient-dense
foods  or  16  energy-dense  foods  per  day  were  calculated  and  used  as  the
children's food intake variables for analysis.

TABLE 1

Block food-frequency
questionnaire food items
categorized as nutrient-dense

and energy-dense foods

Height and weight of mothers and children

Trained  staff  members  measured  participants’  height  and  weight  twice  each
following standard procedures (37). Height was measured to the closest 0.1 cm by
using a portable stadiometer (SECA 214; Seca Corp). Weight was measured to the
closest 0.2 kg on a digital platform scale accurate to 200 kg (BWB-800AS Digital
Scale;  Tanita).  BMI  was  calculated  for  both  children  and  mothers  as  weight
(kg)/height (m)2. Nine mothers were pregnant at the time of data collection. For
pregnant mothers, self-reported prepregnancy weight was used to calculate their
BMIs. For children, BMI percentile by age and sex (BMI-for-age) was obtained from
the 2000 CDC Growth Charts (38). Children's weight status was defined as follows:
underweight (<5th percentile), healthy weight (5th–84.9th percentile), overweight
(85th–95th  percentile),  or  obese  (>95th  percentile)  (39).  For  mothers,  weight
status was defined as follows: underweight (BMI <18.5),  normal weight (BMI =
18.5–24.9),  overweight  (BMI  = 25.0–29.9),  or  obese (BMI  ≥30.0)  (40).  Mothers
reported  their  children's  and  their  own  demographic  information  (sex,
race-ethnicity,  and  age).  Researchers  also  queried  the  mothers  about  marital
relations, employment status, and the highest educational level attained.
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Data analysis

Frequencies, means, and SDs were calculated for descriptive analysis. Structural
equation models were evaluated to test the association between maternal feeding
control and children's food intake and weight status by using AMOS 18.0 (SPSS
Inc).  Parameters  were  estimated  by  using  maximum  likelihood  methods.  All
variables  were  assessed  for  skewness  and  kurtosis  and  then  transformed  as
needed. After this process, skewness and kurtosis of all variables were between
−1.5  and 1.5,  which indicated that  no  variable  had a  distribution that  grossly
violated the assumption of  normality.  Model  fit  was determined by using 2  fit
indexes: CFI (satisfactory: >0.90) and RMSEA (satisfactory: <0.05) (41–43).

We  also  report  the  chi-square  test  of  the  null  hypothesis  that  the  model  fits
perfectly in the population. Note, however, that with a large enough sample, even
slight  departures  from  perfect  fit  lead  to  rejecting  this  null  hypothesis  (44).
Therefore, this test is not a basis for rejecting a model.

RESULTS

The  demographics  of  the  subjects  are  shown  in  Table  2.  Nearly  75%  of  the
mothers and 40% of the children were overweight or obese. Nearly 33% of the
children were classified as mixed race. More than 75% of the mothers had a high
school education or less. No significant differences in ethnic distribution or the
child's  sex  ratio  were  found  between  the  study  sample  and  the  entire  target
population of Head Start parents in central Michigan (data not shown).

TABLE 2

Demographic characteristics of
mothers and children

1

Measurement models

The measurement model was developed by using the same sample as used in the
current study (45). Expanding the constructs developed in a previous study (33),
the current study considered “high control”  and “high contingency” as directive
feeding control and the remaining constructs as nondirective feeding control. On
the basis of this theoretical framework, a measurement model with a second-order
factor was developed and tested via confirmatory factor analysis. This first model
did not have an acceptable model fit (χ2 = 417, df = 241, P < 0.001, CFI = 0.900,
and  RMSEA  =  0.047).  Whereas  the  RMSEA  was  acceptable,  the  CFI  was  only
marginally acceptable (41–43). Because the construct “timing of meals,” which had
a low loading onto the nondirective control construct, was causing the poor fit,
timing of meals was removed from the model to improve the fit. Although setting
regular  mealtimes  was  included  in  the  original  model  as  a  desirable  feeding
practice, preschool (ages 3–5 y) might be too early in life for such a practice to be
associated with the children's food intakes. As shown in Figure 1, after “timing of
meals” was removed from the model, the second model provided an improved and
acceptable fit (χ2 = 292, df = 179, P < 0.05, CFI = 0.927, and RMSEA = 0.044).
Therefore,  “timing  of  meals”  was  excluded  from  the  remaining  analyses.  The
correlation between directive control and nondirective control constructs was r =
−0.296 (P < 0.01). Note that “energy-dense food discouraging practices” was kept
in  the  model,  even  though  it  had  low  loading  onto  the  nondirective  control,
because it did not create problems for the model fit.

FIGURE 1.

The factor structure of the
measurement model. The
values on each one-headed
arrow are the standardized
regression weights, and those
on each 2-headed arrow are the
correlations for the model. The
shapes in the diagram are
defined as follows: large ovals,
latent variables (factors); small
ovals without text, residuals;
rectangles, measured variables;

small rectangles without text, questionnaire items; one-headed arrow,
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factor loading/constrained parameter; and 2-headed arrow, covariance.
*P < 0.05, ***P < 0.001. †The unstandardized regression weights were
set as 1; therefore, no significance tests were available. The
unstandardized regression weights for all the residuals were set as 1.

Full model

On the basis of the hypotheses, a structural equation model was developed and
tested (Figure 2). It has 2 second-order factors that the researchers hypothesized
affected the variables on the right side of the diagram. The confirmatory factor
analysis demonstrated a moderate correlation between directive feeding control
and nondirective control, so the researchers assumed that these latent variables
covaried.  Because  the  amount  of  nutrient-dense  food  and  the  amount  of
energy-dense food consumed are likely to have a causal influence on each other,
we also assumed that the errors of prediction of these variables were correlated.
This model had a χ2 = 400 (df = 239, P < 0.001) and a satisfactory fit with a CFI of
0.904 and RMSEA of 0.045. The R2 for children's intake of energy-dense foods
was 0.039, and the R2 for children's intake of nutrient-dense foods was 0.155.

FIGURE 2.

The structural equation model
for associations between
different types of maternal
feeding control and children's
intakes of nutrient-dense and
energy-dense foods (g/d). The
values on each one-headed
arrow are the standardized
regression weights, and those
on each 2-headed arrow are the
correlations for the model. The

shapes in the diagram are defined as follows: large ovals, latent
variables (factors); small ovals without text, error terms; rectangles with
text, measured variables in the full theoretical model; small rectangles
without text, questionnaire items in the measurement model;
one-headed arrow, standardized coefficient with assumed causal
direction; and 2-headed arrow, correlation with no assumed causal
direction. *P < 0.05, ***P < 0.001. †The unstandardized regression
weights were set as 1; therefore, no significance tests were available.
The unstandardized regression weights for all the error terms were set
as 1.

The coefficient estimates of the paths showed a negative association between the
children's BMI and the mothers’ directive control, meaning that mothers of heavier
children  used  less  directive  control  with  their  children.  Maternal  use  of
nondirective  control  was significantly  associated with children consuming more
nutrient-dense foods and less energy-dense foods.

Directive  control  was  not  significantly  associated  with  the  children's  intake  of
energy-dense foods; it had a marginally significant association with the children's
intake of nutrient-dense foods. The 95% CIs for the standardized coefficient for
directive  control  to  the  children's  intakes  of  energy-dense  foods  ranged  from
−0.202 to 0.088, and the corresponding CI for the standardized coefficient for
directive feeding control to the children's intakes of nutrient-dense foods ranged
from 0.000 to 0.292. Interestingly,  when the parental feeding control variables
were  controlled  for,  the  children's  intakes  of  nutrient-dense  and  energy
nutrient-dense foods were positively correlated.

DISCUSSION

The dearth of longitudinal research on child feeding has left a vacuum in practical
settings  when  health  care  professionals,  pediatricians,  or  child  development
experts give parents advice on their child feeding practices. Findings from this
study  supported  the  hypothesis  that  children's  weight  status  was  negatively
associated with mothers’ directive feeding control and that mothers’ nondirective
feeding control was associated with healthier dietary intakes by children (ie, more
nutrient-dense foods and less energy-dense foods). However, the findings did not
provide clear support for the hypothesis that mothers’ directive feeding control
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would be associated with children's dietary intakes.

Note that the “directive control” used in this study with a low-income group was
not synonymous to the concept of “control” as it has been often used in previous
child feeding studies that sampled middle-income groups.  In other words,  this
study focused on the practices that parents with limited resources tend to use, the
“pressuring a child verbally and/or with food rewards/threats to get child to eat”
as directive control. Practices whereby parents pressure children to eat have been
linked to children's weight status in both middle- and low-income groups, but the
psychological  paths  for  such  practices  might  differ  by  income status  (46).  For
middle-income  parents,  pressure  to  eat  might  result  from  concern  about  the
children's risk of being underweight (47) or from the desire to encourage healthy
eating and appropriate weight gain by adequate energy intake (11). This can be a
problem if the child develops the habit of eating irrespective of appetite. On the
other hand, the direction of the association is  opposite in low-income groups,
possibly  because  low-income  parents  have  reported  less  concern  about  their
children's  weight  status than have middle-income parents  (46,  48).  This  could
stem, in part, from cultural or ethnic differences in the perception of children's
weight status. African American and Hispanic parents with limited incomes have
reported a desire for larger-size children (49, 50), and this might relate to the
higher prevalence of child overweight in low-income groups than in other income
groups.  Thus,  the  findings  from  this  study  suggest  that  different  approaches
might be needed to educate parents at various income levels.

One  unique  aspect  of  this  study  was  the  expansion  of  the  concept  of  “food
restriction.”  In  previous  studies  (10,  51),  food  restriction  was  viewed  as  an
undesirable child feeding practice that led to negative outcomes in children (6).
Instead,  current  researchers  considered  that  “food  restriction”  could  also  be
nondirective  or  covert  feeding  control,  wherein  parents  “behind  the  scenes”
organize the home food environment and family rules and routines around eating.
Results  showed  that  limiting  access  to  high-fat,  high-sugar,  or  energy-dense
foods was associated with desirable dietary intakes in  children,  at  least  cross-
sectionally, which suggests that parents should not keep foods in the house that
they  do  not  want  their  children  to  eat.  This  practice  appears  to  have  better
consequences than telling children not to eat these foods, when others at the table
or in the house do eat them. Of course, this means that longitudinal studies are
needed to determine whether children later binge on such foods that were limited
at home during preschool years.

The association between nondirective control and children's healthier food intakes
suggests  that  if  parents  positively  interact  with  children  during  meals,  their
children  will  be  more likely  to  consume more nutrient-dense foods  and fewer
energy-dense foods.  Although our model  was not designed to estimate causal
relations between the subconstructs and children's food intakes, the findings do
support  previous  studies that  have consistently  reported the relations  between
positive mother-child interactions during mealtime and desirable dietary outcomes
in young children (52–54).

The mealtime environment, especially television viewing during meals, has been
found  to  be  related  undesirably  to  children's  food  intakes  (55,  56).  One
experimental  study  showed  that  preschoolers  with  prior  experience  of  eating
during  television  viewing  consumed  significantly  more  food  during  television
viewing  than  did  those  without  such  experiences  (57).  The  context  of  shared
mealtime,  such  as  mealtime  conversation  and  disruption  of  family  meals  with
phone calls  or children getting up and down from their  seats,  is  an important
dimension  to  assess  as  part  of  mealtime (58).  Family  meals  without  television
viewing  should  be  encouraged,  although  some families  with  limited  resources
might not own a table (59). If so, this would limit the location of family meals and
increase the chance of eating in front of a television.

The  limitations  of  this  study  were  an  insufficient  sample  size  to  examine
race-ethnicity differences and the use of a self-reporting method to assess the
mother's feeding practices and her child's food intakes (60). Future studies should
be powered to include race-ethnicity as a variable. Some might concern using the
same sample to both develop the questionnaire and to test the model; however,
several  reports  support  and  even  recommend  this  practice  (44,  45).  Finally,
mealtime  observations  might  reduce  the  inaccuracy  of  the  data  (eg,
misunderstanding  or  misreporting  of  feeding  practices)  and  increase  the  data
accuracy (sugar and fat contents of the foods).

In conclusion, in this low-income group, the mothers’  directive feeding control
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was associated with lower BMIs in their children, and nondirective feeding control
was associated with nutritious food intakes in the children. Further investigations
in longitudinal studies to explain the paths between these relations can inform
parental feeding guidelines to help improve children's diet quality and reduce child
obesity.

Acknowledgments

We acknowledge Capital Area Community Services–Head Start for providing access
to and help with recruiting the study participants to conduct the data collection.

The authors’ responsibilities were as follows—MM, SLH, SOH, and SAK: designed
the research; MM and SLH: conducted the research and wrote the manuscript; MM
and SAK: performed the data analysis; and MM: had primary responsibility for the
final content. All authors read, commented on, and approved the final manuscript.
To our knowledge, no conflicts of interest, financial or other, existed.

Received August 2, 2011.
Accepted February 3, 2012.

REFERENCES

1. Scaglioni S, Salvioni M, Galimberti C. Influence of parental attitudes in the
development of children eating behaviour. Br J Nutr 2008;99(suppl 1):S22–5.

Medline

2. Orrell-Valente JK, Hill LG, Brechwald WA, Dodge KA, Pettit GS, Bates JE. “Just
three more bites”: an observational analysis of parents’ socialization of children's
eating at mealtime. Appetite 2007;48:37–45. CrossRef Medline

3. Wardle J, Carnell S, Cooke L. Parental control over feeding and children's fruit
and vegetable intake: how are they related? J Am Diet Assoc 2005;105(2):227–32.

CrossRef Medline

4. Hoerr S, Hughes S, Fisher J, Nicklas T, Liu Y, Shewchuk R. Associations among
parental feeding styles and children's food intake in families with limited
incomes. Int J Behav Nutr Phys Act 2009;6:55. CrossRef Medline

5. Hughes SO, Power T, Orlet Fisher J, Mueller S, Nicklas T. Revisiting a neglected
construct: parenting styles in a child-feeding context. Appetite 2005;44:83–92.

CrossRef Medline

6. Clark HR, Goyder E, Bissell P, Blank L, Peters J. How do parents’ child-feeding
behaviours influence child weight? Implications for childhood obesity policy. J
Public Health (Oxf) 2007;29(2):132–41. Abstract/FREE Full Text

7. Faith MS, Scanlon KS, Birch LL, Francis LA, Sherry B. Parent-child feeding
strategies and their relationships to child eating and weight status. Obes Res
2004;12(11):1711–22. Medline

8. Ventura AK, Birch LL. Does parenting affect children's eating and weight status?
Int J Behav Nutr Phys Act 2008;5:15. CrossRef Medline

9. Wardle J, Carnell S. Parental feeding practices and children's weight. Acta
Paediatr Suppl 2007;96(454):5–11.
10. Wardle J, Sanderson S, Guthrie CA, Rapoport L, Plomin R. Parental feeding
style and the inter-generational transmission of obesity risk. Obes Res
2002;10:453–62. Medline

11. Webber L, Hill C, Cooke L, Carnell S, Wardle J. Associations between child
weight and maternal feeding styles are mediated by maternal perceptions and
concerns. Eur J Clin Nutr 2010;64(3):259–65. CrossRef Medline

12. Blissett J, Haycraft E. Are parenting style and controlling feeding practices
related? Appetite 2008;50(2–3):477–85. CrossRef Medline

13. Spruijt-Metz D, Lindquist CH, Birch LL, Fisher JO, Goran MI. Relation between
mothers’ child-feeding practices and children's adiposity. Am J Clin Nutr
2002;75:581–6. Abstract/FREE Full Text

14. Spruijt-Metz D, Li C, Cohen E, Birch L, Goran M. Longitudinal influence of
mother's child-feeding practices on adiposity in children. J Pediatr
2006;148(3):314–20. CrossRef Medline

15. Faith MS, Berkowitz RI, Stallings VA, Kerns J, Storey M, Stunkard AJ. Parental
feeding attitudes and styles and child body mass index: prospective analysis of a
gene-environment interaction. Pediatrics 2004;114(4):e429–36.

Abstract/FREE Full Text

16. Campbell K, Andrianopoulos N, Hesketh K, Ball K, Crawford D, Brennan L,
Corsini N, Timperio A. Parental use of restrictive feeding practices and child BMI
z-score. A 3-year prospective cohort study. Appetite 2010;55(1):84–8. CrossRef

Medline

17. Farrow CV, Blissett J. Controlling feeding practices: cause or consequence of
early child weight? Pediatrics 2008;121(1):e164–9. Abstract/FREE Full Text

Feeding behaviors of low-income mothers: directive control relates to a ... http://www.ajcn.org.proxy1.cl.msu.edu/content/95/5/1031.long

7 of 9 5/16/2012 10:22 AM



18. Powers SW, Chamberlin LA, van Schaick KB, Sherman SN, Whitaker RC.
Maternal feeding strategies, child eating behaviors, and child BMI in low-income
African-American preschoolers. Obesity (Silver Spring) 2006;14(11):2026–33.

CrossRef Medline

19. Hughes SO, O'Connor TM, Power TG. Parenting and children's eating patterns:
examining control in a broader context. Intl J Child Adolesc Health 2008;1:1–7.
20. Cullen KW, Baranowski T, Rittenberry L, Cosart C, Hebert D, de Moor C. Child-
reported family and peer influences on fruit, juice and vegetable consumption:
reliability and validity of measures. Health Educ Res 2001;16:187–200.

Abstract/FREE Full Text

21. Reinaerts E, de Nooijer J, Candel M, de Vries N. Explaining school children's
fruit and vegetable consumption: the contributions of availability, accessibility,
exposure, parental consumption and habit in addition to psychosocial factors.
Appetite 2007;48:248–58. CrossRef Medline

22. Patrick H, Nicklas TA, Hughes SO, Morales M. The benefits of authoritative
feeding style: caregiver feeding styles and children's food consumption patterns.
Appetite 2005;44:243–9. CrossRef Medline

23. Hendy HM, Williams KE, Camise TS, Eckman N, Hedemann A. The Parent
Mealtime Action Scale (PMAS). Development and association with children's diet
and weight. Appetite 2009;52:328–39. CrossRef Medline

24. Downs SM, Arnold A, Marshall D, McCargar LJ, Raine KD, Willows ND.
Associations among the food environment, diet quality and weight status in Cree
children in Quebec. Public Health Nutr 2009;12:1504–11. CrossRef Medline

25. Bere E, Klepp KI. Changes in accessibility and preferences predict children's
future fruit and vegetable intake. Int J Behav Nutr Phys Act 2005;2:15. CrossRef

Medline

26. Koui E, Jago R. Associations between self-reported fruit and vegetable
consumption and home availability of fruit and vegetables among Greek primary-
school children. Public Health Nutr 2008;11:1142–8. Medline

27. Ogden J, Reynolds R, Smith A. Expanding the concept of parental control: a
role for overt and covert control in children's snacking behaviour? Appetite
2006;47:100–6. CrossRef Medline

28. Brehm JW. A theory of psychological reactance. New York, NY: Academic Press
Inc, 1966.
29. Kröller K, Warschburger P. Maternal feeding strategies and child's food intake:
considering weight and demographic influences using structural equation
modeling. Int J Behav Nutr Phys Act 2009;6:78. CrossRef Medline

30. Webber L, Cooke L, Hill C, Wardle J. Child adiposity and maternal feeding
practices: a longitudinal analysis. Am J Clin Nutr 2010;92:1423–8.

Abstract/FREE Full Text

31. Stark LJ, Jelalian E, Powers SW, Mulvihill MM, Opipari LC, Bowne A, Harwood I,
Passero M-A, Lapey A, Light M, et al. Parent and child mealtime behavior in
families of children with cystic fibrosis. J Pediatr 2000;136:195–200. CrossRef

Medline

32. Powers SW, Mitchell MJ, Patton SR, Byars KC, Jelalian E, Mulvihill MM,
Hovell MF, Stark LJ. Mealtime behaviors in families of infants and toddlers with
cystic fibrosis. J Cyst Fibros 2005;4:175–82. CrossRef Medline

33. Murashima M, Hoerr SL, Hughes SO, Kaplowitz S. Confirmatory factor analysis
of a questionnaire measuring control in parental feeding practices in mothers of
Head Start children. Appetite 2011;56:594–601. CrossRef Medline

34. US Department of Agriculture. Dietary guidelines for Americans, 2005. 6th ed.
Washington, DC: US Government Printing Office, 2005.
35. US Department of Agriculture. USDA National Nutrient Database for Standard
Reference, release 21. 2008.
36. Committee on Nutrition. American Academy of Pediatrics: the use and misuse
of fruit juice in pediatrics. Pediatrics 2001;107:1210–3. Abstract/FREE Full Text

37. Lohman TG, Roche AF, Martorell M. Anthropometric standardization reference
manual. Champaign, IL: Human Kinetics, 1988.
38. Kuczmarski RJ, Ogden C, Guo S. CDC growth charts for the United States:
methods and development. Vital Health Stat 11 2002;May:1–190.
39. Krebs NF, Himes JH, Jacobson D, Nicklas TA, Guilday P, Styne D. Assessment
of child and adolescent overweight and obesity. Pediatrics 2007;120(suppl
4):S193–228. Abstract/FREE Full Text

40. NHLBI. Clinical guidelines on the identification, evaluation, and treatment of
overweight and obesity in adults. The evidence report. Bethesda, MD: National
Heart, Lung, and Blood Institute, 1998:51S–209S.
41. Bentler PM, Bonett DG. Significance tests and goodness of fit in the analysis of
covariances structures. Psychol Bull 1980;88:588–606. CrossRef

42. Steinmetz KA, Potter JD, Folsom AR. Vegetables, fruit, and lung cancer in the

Feeding behaviors of low-income mothers: directive control relates to a ... http://www.ajcn.org.proxy1.cl.msu.edu/content/95/5/1031.long

8 of 9 5/16/2012 10:22 AM



Iowa Women's Health Study. Cancer Res 1993;53:536–43. Abstract/FREE Full Text

43. Bentler PM. On the fit of models to covariances and methodology to the
Bulletin. Psychol Bull  1992;112:400–4. CrossRef Medline

44. Kline RB. Principles and practice of structural equation modeling. 2nd ed. New
York, NY: Guilford Press, 2005:136.
45. Bollen K. Structural equations with latent variables. New York, NY: Wiley,
1989.
46. Anderson CB, Hughes SO, Fisher JO, Nicklas TA. Cross-cultural equivalence of
feeding beliefs and practices: the psychometric properties of the child feeding
questionnaire among Blacks and Hispanics. Prev Med 2005;41:521–31. CrossRef

Medline

47. Gregory JE, Paxton SJ, Brozovic AM. Pressure to eat and restriction are
associated with child eating behaviours and maternal concern about child weight,
but not child body mass index, in 2- to 4-year-old children. Appetite
2010;54(3):550–6. CrossRef Medline

48. Hughes CC, Sherman SN, Whitaker RC. How low-income mothers with
overweight preschool children make sense of obesity. Qual Health Res
2010;20:465–78. Abstract/FREE Full Text

49. Rosas LG, Harley KG, Guendelman S, Fernald LC, Mejia F, Eskenazi B. Maternal
perception of child weight among Mexicans in California and Mexico. Matern
Child Health J  2010;14:886–94. CrossRef Medline

50. Skelton JA, Busey SL, Havens PL. Weight and health status of inner city African
American children: perceptions of children and their parents. Body Image
2006;3(3):289–93. CrossRef Medline

51. Birch LL, Davison KK. Family environmental factors influencing the developing
behavioral controls of food intake and childhood overweight. Pediatr Clin North
Am 2001;48:893–907. CrossRef Medline

52. Spurrier NJ, Magarey AA, Golley R, Curnow F, Sawyer MG. Relationships
between the home environment and physical activity and dietary patterns of
preschool children: a cross-sectional study. Int J Behav Nutr Phys Act
2008;5:31–42. CrossRef Medline

53. Zeinstra GG, Koelen MA, Kok FJ, van der Laan N, de Graaf C. Parental child-
feeding strategies in relation to Dutch children?s fruit and vegetable intake. Public
Health Nutr 2010;13:787–96. CrossRef Medline

54. Sleddens EFC, Kremers SPJ, De Vries NK, Thijs C. Relationship between
parental feeding styles and eating behaviours of Dutch children aged 6-7.
Appetite 2010;54(1):30–6. CrossRef Medline

55. Matheson DM, Wang Y, Klesges LM, Beech BM, Kraemer HC, Robinson TN.
African-American girls’ dietary intake while watching television. Obesity (Silver
Spring) 2004;12:32S–7S. Medline

56. Matheson DM, Killen JD, Wang Y, Varady A, Robinson TN. Children's food
consumption during television viewing. Am J Clin Nutr 2004;79:1088–94.

Abstract/FREE Full Text

57. Francis LA, Birch LL. Does eating during television viewing affect preschool
children's intake? J Am Diet Assoc 2006;106(4):598–600. CrossRef Medline

58. Kiser LJ, Medoff D, Black MM, Nurse W, Fiese BH. Family Mealtime Q-Sort: a
measure of mealtime practices. J Fam Psychol 2010;24(1):92–6. CrossRef

Medline

59. Rawlins E. Choosing health? Exploring children's eating practices at home and
at school. Antipode 2009;41:1084–109. CrossRef

60. Hughes SO, Anderson C, Power T, Micheli N, Jaramillo S, Nicklas T. Measuring
feeding in low-income African-American and Hispanic parents. Appetite
2006;46:215–23. CrossRef Medline

Feeding behaviors of low-income mothers: directive control relates to a ... http://www.ajcn.org.proxy1.cl.msu.edu/content/95/5/1031.long

9 of 9 5/16/2012 10:22 AM


