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Abstract

Background—~Parenting style may be an important determinant of an individual's future weight
status. However, reviews that evaluate the relationship between parenting style and weight-related
outcomes have not focused on prospective studies.

Methods—We systematically searched PubMed, Embase, and Psychlnfo for studies published
between 1995-2016 that evaluated the prospective relationship between parenting style
experienced in childhood and subsequent weight outcomes.

Results—We identified eleven prospective cohort studies. Among the eight studies that
categorized parenting style into distinct groups (i.e. authoritative, authoritarian, permissive, and
neglectful), five provided evidence that authoritative parenting was associated with lower body
mass index gains. Among the six highest quality studies, four suggested a protective role of
authoritative parenting style against adverse weight-related outcomes. However, only one study
controlled for a comprehensive set of confounders, and the small number of studies conducted
within certain age groups precluded our ability to ascertain critical periods when parenting style is
most strongly related to child weight.

Conclusions—The present literature supports the idea that authoritative parenting may be
protective against later overweight and obesity, although findings are mixed. More prospective
cohort studies of longer durations, with more sophisticated methods that examine age-varying
relationships, and that control for a comprehensive set of confounders, are needed.
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Introduction

Obesity among children has negative mental and physical repercussions, which are both
immediate and delayed. Obesity is associated with concurrent low self-esteem, depression,
stigma, and decreased quality of life.l However, obesity's most significant impacts may not
be realized until after an individual exits youth. The onset of physical disorders—such as
type 2 diabetes—in obese children results in an acceleration of disease later in life.2: 3 Even
when such conditions do not emerge during childhood, these individuals are more likely to
remain obese in adulthood and suffer associated health complications.3 Considering
approximately 17% of U.S. children are obese,* these costs are substantial.

The family environment influences the formation of health practices that persist throughout
life.5-8 Therefore, we need to further understand the evidence regarding how the family
context influences weight-related outcomes—and parenting styles are part of this context.®
Parenting style describes the general interactions between a parent and child. Initially
defined by Baumrind in 1966 and expanded upon by Maccoby and Martin, four parenting
styles occur along two dimensions: responsiveness and demandingness, sometimes also
referred to as warmth and control.10: 11 Responsiveness entails nurturing and warmth,
whereas demandingness is characterized by establishing and enforcing boundaries. The four
general parental styles include the responsive but demanding authoritative parents, the
unresponsive and demanding authoritarian parents, the responsive and undemanding

permissive parents, and the neither responsive nor demanding neglectful parents (Figure
1).10.11

Parenting styles are important to study in the context of childhood obesity because: 1)
Parenting styles are correlated with outcomes that impact eating behaviors and physical
activity; and 2) Their classification schema provides a clear intervention target. Although not
all, some prospective and cross-sectional studies have demonstrated associations between
experienced parenting style and various psychological outcomes that influence physical
activity and eating behaviors,12-14 including self-control, depression, and risk-taking
behaviors.2>17 Our hypotheses regarding how parenting style influences weight status are
best understood through the influence of parenting style on self-regulation. According to the
resource model of self-control, X8 when a child's innate self-regulatory responses are over-
ridden by parental constraints, the child depletes her or his capacity to exercise self-control;
this depletion carries into various self-control domains, including eating behaviors and
physical activity patterns. Applying Baumrind's and Maccoby and Martin's definition of
parenting styles, 10 11 constraints could include: 1) insufficient opportunities to exert self-
regulation as characterized by the low demandingness of neglectful or permissive parents;
and 2) too many expectations that override child self-control as characterized by the
unresponsive demandingness of authoritarian parents. Indeed, observational studies have
supported this resource model of self-control and demonstrated the associations of
permissive, neglectful, and authoritarian parenting with low self-control, 19-21 as well as the
relationship between authoritative parenting and high self-control. 15-17. 22 Stydies have also
demonstrated an association between neglectful parenting and higher rates of depression and
poorer psychosocial development.1® 22 The psychological outcomes of self-control,
depression, and psychosocial development are each associated with physical activity and
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eating habits.12-14 Thus, parenting style may have a role in establishing life-long healthy diet
and activity habits that influence later weight status.

However, reviews that evaluate the relationship between parenting styles and weight-related
outcomes have not focused on prospective cohort studies; rather, they have largely evaluated
cross-sectional evidence.23: 24 In 2011, Sleddens and colleagues published a systematic
review regarding the relationship between parenting style and weight-related behaviors and
outcomes. Of the 36 studies included in this review, only seven were prospective cohort
studies.25 In another review, Vollmer and colleagues identified 40 studies regarding the
influence of parenting style on childhood obesogenic behaviors and body weight, of which
eight were prospective.14 Based on primarily cross-sectional evidence, both reviews
suggested that children raised in authoritative homes had lower body mass index (BMI)
levels compared to children raised with other styles.14: 25 These reviews also concluded that
a focus on prospective studies is needed to better understand these relationships.14 25 26
Cross-sectional data bear several limitations, including the inability to establish temporality.
Scholars suggest that the relationships between parenting and child weight are bi-
directional,26-29 and thus a major limitation of this literature is its inability to describe the
interplay between parenting styles and obesity risk.

Additional prospective cohort studies have been conducted in this area since Sleddens' and
Vollmer's reviews were published. Moreover, reviews in this area have focused on weight-
related behaviors in general rather than weight outcomes specifically. Therefore, the aim of
this paper is to provide a comprehensive review of the existing prospective cohort studies
that examine the relationship between parenting styles and subsequent weight-related
outcomes. Through this aim, we seek to answer two questions: 1) Is authoritative parenting
associated with less BMI gains and lower likelihood of later overweight/obesity compared to
authoritarian, permissive, and neglectful parenting styles; and 2) Are there critical ages
where parenting style has a more pronounced association with later weight outcomes?

Search strategy

Studies in this review evaluated the prospective relationship between parenting style
experienced in childhood and subsequent weight outcomes. We systematically reviewed the
literature using a protocol informed by the Preferred Reporting Items for Systematic
Reviews and Meta-Analysis (PRISMA) guidelines to search research databases, screen
published studies, apply inclusion and exclusion criteria, and select relevant literature for
review.30 We searched for articles published in English, peer-reviewed journals from January
18t, 1995 to March 7t, 2016 in PubMed, Embase, and Psychinfo databases. We developed
the search syntax in collaboration with a reference librarian (Supplemental Table 1). Briefly,
our queries included the following terms, their cognates, and synonyms: children AND
parenting style AND weight AND prospective. We also reviewed the reference lists of
included texts for relevant studies to include.
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Inclusion/exclusion criteria

We included cohort studies which appraised both the “demandingness” and
“responsiveness” dimensions of parenting style at baseline and reported a weight-related
outcome (e.g. BMI, obesity, weight change) during follow-up. To maintain comparability
across studies, we restricted our analysis to studies that measured general parenting style
according to Baumrind's classification,3! which requires studies to assess both
demandingness and responsiveness. Parenting style experienced in childhood needed to be
measured when the child was less than 18 years of age or prior to the end of high school. To
be included in this review, articles also had to be peer-reviewed full report and be published
in English. Following these inclusion criteria, we excluded studies that were book chapters,
reviews, letters, abstracts, or dissertations; or any cross-sectional or retrospective analyses.

Study selection and data extraction

We used Covidence, an online platform, to manage screening and selections of studies. Two
reviewers (RLS and BQ) completed an initial independent screen of all titles and abstracts
retrieved from the database searches, and independently reviewed the full texts of studies. A
third reviewer (JMP) resolved any conflicts at both stages. In an effort to prevent the false
exclusion of a relevant study, among any conflicted decisions in which the third reviewer
moved to exclude the study, all three reviewers discussed the article and came to a
consensus.

After reviewing the full texts of studies, the research team developed a data extraction tool to
capture the necessary information, and extraction fields included: study and participants'
characteristics, assessment methods of parenting style and weight-related outcome,
statistical methods, and findings. To answer our first research question— Is authoritative
parenting associated with less BMI gains and lower likelihood of overweight/obesity?—we
extracted data regarding weight-related outcomes. To answer our second research question—
Avre there critical ages where parenting style has a more pronounced association with later
weight outcomes?—we stratified studies into three timeframes based on the baseline/follow-
up age of included studies and cohort duration: 1) Early childhood to early/mid-childhood
(cohorts spanning two to three years between the ages of birth and ten years); 2) early
childhood to adolescence (cohorts spanning nine or more years between the ages of birth
and sixteen years); and 3) adolescence to young adulthood (cohorts spanning five years
between the ages of fifteen and twenty-two). One reviewer (RLS) extracted data from all
studies that passed the research team's full-text review, and two reviewers (BQ and JMP)
confirmed the extraction to ensure that the first author recorded proper and accurate
information. The team resolved any discrepancies through discussion and consensus.

Quality assessment

After extracting data from the included full texts, the research team developed a quality
assessment tool, modified from the Newcastle-Ottawa Quality Assessment Scale for Cohort
Studies.32 This tool assesses the quality of observational studies with regards to: 1) Selection
of participants and generalizability of findings; 2) Accounting for potential confounders; 3)
Measurement of the exposure; and 4) Measurement of the outcome. We assessed each
reviewed article on fifteen yes/no questions that spanned these four domains. We allotted
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articles one point for each respective question it addressed, for fifteen possible points per
article. Two reviewers (RLS and BQ) independently applied the quality assessment checklist
to each individual study, and a third reviewer (JMP) resolved discrepancies.

Study selection

The electronic search of databases returned 1,277 references—of which 167 were duplicates
—resulting in 1,110 studies. In the initial title and abstract screen, the research team deemed
1,042 studies irrelevant, leaving 68 full-texts to review. We retained and abstracted nine
studies. From searching the reference lists of these nine included studies, we found two
additional studies to include, yielding a total of eleven studies in this systematic review. We
present exclusion reasons along with the inclusion flow diagram in Figure 2.

Study characteristics

Association

Table 1 depicts various study characteristics from eleven studies that span seven unique
cohorts. Study populations consisted of children from the United States (n=7), and Australia
(n=4). Sample sizes from these populations ranged from 69 to 12,550 participants. At
baseline, the majority of studies comprised preschool-aged children age two to five years
(n=6), followed by school-age children age six and older (n=3), and infants and toddlers age
zero to two years (n=2). Length of follow up ranged from one to eleven years, with a median
of three years. With regards to our predictor of interest, researchers measured parenting style
via six different instruments across the eleven studies, and conceptualized parenting style as
either:1) four (or three) distinct categories (n=7); 2) scores on a responsiveness and
demandingness dimension (n=3); or 3) a combination of the two approaches (n=1) (Table 2).
The majority of studies assessed maternal parenting style (n=7), followed by maternal and
paternal parenting style (n=4); no studies exclusively assessed paternal parenting style. Six
studies assessed parenting style via parent self-report, three studies via a combination of
parent self-report and researcher observation, and two studies via adolescent report.

between parenting style and weight

Table 2 presents the findings of each study regarding whether certain parenting style
categories and/or dimensions were risk factors for, protective against, or exhibited no
relationship with adverse weight-related outcomes. The table also includes the studies'
statistical approaches and methods for operationalizing parenting style.

Parenting style categories—Among the eight studies that categorized parenting style
into distinct groups (i.e. authoritative, authoritarian, permissive, and neglectful), five studies
provided evidence that maternal and/or paternal authoritative parenting was associated with
lower BMI gains and risk of obesity among boys and/or girls in comparison to at least one
other parenting style.33-37 Two studies found no association between authoritative parenting
and weight-related outcomes,38: 39 while one study found evidence that authoritative
parenting was associated with higher gains in overweight/obesity compared to neglectful
parenting.40
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While five studies found evidence that authoritative parenting was protective against adverse
weight-related outcomes, this was usually in comparison to certain parenting styles, not all
other parenting styles (e.g. authoritative parenting was protective compared to authoritarian
parenting, but not compared to permissive parenting). Only one, two-year study among 872
children in the United States found evidence that authoritative parenting was associated with
smaller gains in overweight/obesity prevalence compared to all other parenting styles.3” In
Fuemmeler and colleagues analysis of 12,550 adolescents over seven years, they found that
authoritarian and neglectful—but not permissive—parenting styles were associated with less
leveling off of BMI compared to authoritative parenting style.33 In a nine-year prospective
cohort study of 1,238 children in the United States, Lane and colleagues demonstrated that
maternal authoritative parenting style was associated with a lower likelihood of being in an
elevated BMI percentile class than a stable class compared to permissive parenting, but not
compared to authoritarian or neglectful parenting.36

Moreover, authoritative parenting was not the only parenting style associated with lower risk
for overweight/obesity. In a study of 69 low-income Mexican American children followed
over three years, maternal authoritative and authoritarian parenting were associated with
decreases in the prevalence of child overweight/obesity compared to permissive parenting.3*
In an eleven-year study of 778 United States children, Connell and colleagues demonstrated
that maternal permissive or authoritative parenting styles were associated with lower gains in
BMI compared to neglectful or authoritarian parenting for boys, but there was no association
for girls.3®

Parenting style dimensions—Four studies conducted among Australian children
conceptualized parenting style along the responsiveness (defined as warmth and nurturance;
a characteristic of both authoritative and permissive parenting) and demandingness (defined
as boundary-setting; a characteristic of both authoritative and authoritarian parenting)
dimensions, but the evidence was less consistent than studies using the four parenting-style
dimensions. Two of these studies were small (n=201 & 79) and found that neither
responsiveness nor demandingness were associated with child BMI z-score one year later
(p>0.05).41 42 Two other studies were able to detect associations between parenting and
weight outcomes for mothers or fathers, yet these associations differed across the

studies.%: 43 Taylor and colleagues found among 4,934 children followed over two years
that paternal responsiveness was positively associated with the risk of being in a higher
weight category (OR = 1.54; 95% CI: 1.16-2.06), but paternal demandingness and maternal
responsiveness and demandingness were not.*? However, a smaller study (n=117) found that
maternal demandingness, but not responsiveness, was negatively associated with BMI Z
score one year later (B=-0.20; p<0.05).43

Findings stratified by age categories

Table 3 stratifies findings of the studies that categorized parenting styles by timeframe.
Among the three short-term studies that followed children from early childhood to early/
middle childhood and measured parenting style categorically, two studies found evidence for
the protective role of authoritative parenting,3* 37 and one found evidence for its risk factor
role.%0 Similarly, among three long-term studies that followed children from infancy/early
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childhood to early adolescence, two found evidence for the protective role of authoritative
parenting,3> 36 and the other found no association between authoritative parenting and later
weight outcomes.38 Lastly, among the studies that followed children from adolescence to
early adulthood (n=2), one study found evidence for the protective role of authoritative
parenting,33 and another study found no significant effect of authoritative parenting on later
overweight/obesity risk.3? This same pattern of evidence exists for permissive, neglectful,
and authoritarian parenting styles.

Findings among the seven unique cohorts

Among the eleven included studies, there were seven unique cohorts. Studies that observed
the same cohort each evaluated weight at different stages of child development and so
measured a unique relationship. For instance, among the studies that employed data from the
Study of Early Child Care and Youth Development (SECCYD), the age of the cohorts
spanned 4.5-6.5 years,37 2.0-11.0 years,36 and 4.5-15.5.35 For these different age spans
within the same cohort, different findings emerged regarding the relationship between
parenting style and future weight outcomes (Table 2), yet all found that authoritative
parenting was associated with lower BMI gains or risk of obesity compared to at least one
other parenting style. If we only consider one article per unique cohort, three out of six
studies which categorized parenting style into distinct groups found authoritative parenting
protective against obesity-related outcomes compared to other parenting styles.

Quality assessment

As illustrated in Table 4, the quality of studies varied across this review. Three studies scored
twelve out of fifteen points on our quality assessment tool.36: 37. 40 \When we consider the six
studies that scored an eight or higher out of fifteen on the quality assessment,33: 35-37. 39, 40
four suggest a protective role of authoritative parenting style against adverse weight-related
outcomes.33. 35-37

While the overall scores on the quality assessment varied, reviewed studies were similar in
their scoring on several items. Loss to follow-up was high (>30%) in seven out of these
eleven prospective studies, and it was unclear in all but two studies 3% 42 if characteristics of
lost participants were independent of parenting styles. Ten out of the eleven studies
controlled for the weight outcome at baseline as well as clearly described the analytic
sample's characteristics.33-37. 39-43 Nine of the studies also used either a previously validated
method for assessing parenting style, or reported psychometric properties of their
assessment method.34-39, 41-43

However, only four out of the eleven studies adjusted for all key confounders (age, sex, race/
ethnicity, and socioeconomic status),33 37 39. 40 and only one study considered a
comprehensive list of potential confounders which included other parent's parenting style,
maternal or paternal weight status, and family structure.4? Three of the four studies that
assessed both maternal and paternal parenting style found no association for maternal
parenting style after adjusting for paternal parenting style.38-40 Moreover, for the five studies
that found that authoritative parenting style was significantly associated with more favorable
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weight outcomes,33-37 four examined only maternal parenting style,34-37 and one assessed
parenting style for both parents, but represented this as a single measure.33

Discussion

Exploring the relationship between general parenting style and weight-related outcomes has
been a popular line of inquiry.2>: 26: 44 However, the vast majority of this work has been
cross-sectional,** which inhibits the ability to establish temporality and explore potential
critical periods of development during which parenting style might have differential
influence on weight status.26-29 The present review is the first review to exclusively collate
the prospective evidence of the relationship between general parenting style and weight-
related outcomes in order to address the shortcomings of cross-sectional data.

With regard to our first research question, although there is a suggestion that authoritative
parenting is associated with smaller gains in BMI and a lower likelihood of overweight/
obesity, the findings of 11 prospective studies were heterogeneous. Moreover, these
associations between parenting styles and obesogenic behaviors and environments are based
largely on observational evidence; a causal mechanism—if it exists—remains to be
elucidated. Yet, there are various mechanisms that may explain this potential relationship,
including the associations between parenting styles and healthy eating,>-47 physical
activity,%8: 49 and screen time.50. 51

Previous work has demonstrated the negative association between authoritative parenting
and obesogenic home environments.52 Authoritative parents are both responsive and
demanding, which may elicit self-control behaviors in children that subsequently foster
healthy eating behaviors, physical activity patterns, and weight status.15-17 In their study of
first-grade children, Rhee and colleagues posited several explanations for this relationship.37
With regard to diet, parents with responsive demandingness (i.e. authoritative parents) may
foster a capacity in the child for regulating eating behavior by considering the child's
developmental abilities. In juxtaposition, parents with high levels of unresponsive
demandingness (i.e. authoritarian parents) may establish defined rules regarding eating—
such as requiring the child to clean his or her plate—which may thwart a child's exercise of
self-control over eating. With respect to physical activity patterns, parents with high levels of
demandingness may create high expectations that their child exercises—resulting in the
child losing the desire to exercise. However, parents with high levels of responsiveness
understand their child's interests and are able to encourage physical activity naturally
without strict rules.3”

Although the relationship between parenting style and weight outcomes appears strong in
reviews that have focused on cross-sectional studies, 14 25 our focus on longitudinal studies
shows findings are more inconsistent and mixed. Even with a prospective study design,
studies included in this review may suffer from uncontrolled confounding. Only one
included study considered a comprehensive list of potential confounders which included
other parent's parenting style, maternal or paternal weight status, and family structure.%0 The
omission of these potentially important confounders may explain some of the observed
heterogeneity between study findings. Four of the six highest quality studies suggested a
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protective role of authoritative parenting style against adverse weight outcomes,33: 35-37 and
five of the eight studies that categorized parenting style into distinct groups provided
evidence that authoritative parenting was negatively associated with adverse weight
outcomes.33-37 However, all but one of these studies examined maternal parenting style
exclusively.34-37 Among all eleven studies included in the review, four assessed both
maternal and paternal parenting style, and three of these four studies found no association
for maternal parenting style after adjusting for paternal parenting style.38-40 Therefore,
failing to assess all parents' parenting styles may bias results, as evidenced by the finding
that among the highest quality study that measured both maternal and paternal parenting
styles, paternal parenting had a different relationship with child weight compared to
maternal parenting.4? No studies reported the relationship between maternal and paternal
parenting styles, so the interplay of parenting by the mother and the father remains unclear.
More work needs to be done that considers paternal styles both independently and in
combination with maternal parenting style and considers confounding factors more
carefully.

The evidence surrounding our second research question is inconclusive. There may be
critical ages where parenting style has a more pronounced association with later weight
outcomes,®3 but this was not discernable from the present studies. When we stratified
findings by age categories, we found no apparent pattern for the risk or protective nature of
specific parenting style categories within different age cohorts, but this may be because there
were only a couple of studies in each age range. Moreover, many of the studies only
assessed parenting style at baseline and outcome at the end of follow-up; for these analyses
we might not see the differences in the relationship that occur at different ages during
follow-up. More prospective cohort studies of greater durations and with more sophisticated
methods that examine the time-varying or age-varying nature of the relationships are likely
needed to ascertain such critical periods. However, of note is that for different age spans
within the same cohort, different findings emerged regarding the relationship between
parenting style and future weight outcomes. This suggests that obesity and weight gain are
dynamic, and the relationship between parenting style experienced in childhood and later
weight status may change over time.

There were a number of strengths and limitations to this review. Comparability across
studies is limited by differences in the assessment methods and measures of parenting style
across different studies, particularly in terms of the use of self-report vsdirect observation
and reporting by either the parent or the child. Further, different analytic methods and
adjustment variables make comparisons of findings difficult. Inconsistencies across studies
might be related to differences in study populations and characteristics or to limited power
among smaller cohorts. Because of variation in the referent parenting style for comparisons,
variable ways of measuring the weight outcome (i.e. categorical values of weight status vs
change in BMI), and inconsistent statistical methods and reporting of results (i.e., 3 studies
reported odds ratios, 3 beta coefficients, and the remainder reported only p-values), we were
unable to conduct a meta-analysis. Based on the observational nature of the included studies,
we are unable to make conclusions regarding the causal relationship between experienced
parenting styles and weight-related outcomes. Yet, our focus on prospective studies provides
insight into this relationship and an establishment of temporality that reviews of cross-
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sectional studies lack. Moreover, our comprehensive study search, rigorous data extraction
process, and overall adherence to PRISMA guidelines for systematic reviews provides
credibility to our findings. Our review included 5 new studies not included in the previous
review by Vollmer and Mobley# and 7 new studies relative to the previous review by
Sleddens and colleagues.2® Further, to increase comparability and focus of included studies,
we excluded longitudinal studies that did not assess weight outcomes yet were included in
prior systematic reviews.

Similar to other reviews in the area of parenting style and weight outcomes, we found that
parents from minority populations were underrepresented.** Moreover, analyses in the
presently included articles did not attend to the nuances of family structure, such as one-
parent households, non-biological caregivers, dual mother parenting, or dual father
parenting. Additionally, all studies were conducted in the United States or Australia. Moving
forward, the field would benefit from studying more diverse samples of parents and family
structures. Authoritative parenting may be protective against later overweight and obesity,
but to better define this relationship, future studies should consider paternal styles both
independently and in combination with maternal parenting style, conduct studies of a longer
duration to allow the assessment of the critical period to intervene, more carefully control
for child-related and parent-related confounding factors, and account for the nuances in
family make-up and structure.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgments

The authors would like to thank Rachael Posey, the librarian who assisted the team in developing the database
searches for articles.

Funding sour ces: Funding for this study comes from the National Institutes of Health (R01DK098072; DK56350)
and the Carolina Population Center (P2C HD050924).

References

1. Vander Wal JS, Mitchell ER. Psychological complications of pediatric obesity. Pediatr Clin North
Am. Dec; 2011 58(6):1393-1401. x. [PubMed: 22093858]

2. McCrindle BW. Cardiovascular consequences of childhood obesity. Can J Cardiol. Feb; 2015 31(2):
124-130. [PubMed: 25661547]

3. Kelsey MM, Zaepfel A, Bjornstad P, Nadeau KJ. Age-related consequences of childhood obesity.
Gerontology. 2014; 60(3):222-228. [PubMed: 24434909]

4. Ogden CL, Carroll MD, Lawman HG, et al. Trends in Obesity Prevalence Among Children and
Adolescents in the United States, 1988-1994 Through 2013-2014. JAMA. 2016; 315(21):2292—
2299. [PubMed: 27272581]

5. Monasta L, Batty GD, Cattaneo A, et al. Early-life determinants of overweight and obesity: a review
of systematic reviews. Obes Rev. Oct; 2010 11(10):695-708. [PubMed: 20331509]

6. van der Horst K, Oenema A, Ferreira I, et al. A systematic review of environmental correlates of
obesity-related dietary behaviors in youth. Health Educ Res. Apr; 2007 22(2):203-226. [PubMed:
16861362]

Obes Rev. Author manuscript; available in PMC 2018 March 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Sokol et al.

Page 11

7. Papas MA, Alberg AJ, Ewing R, Helzlsouer KJ, Gary TL, Klassen AC. The built environment and
obesity. Epidemiol Rev. 2007; 29:129-143. [PubMed: 17533172]

8. Golan M. Parents as agents of change in childhood obesity--from research to practice. Int J Pediatr
Obes. 2006; 1(2):66-76. [PubMed: 17907317]

9. Kakinami L, Barnett TA, Seguin L, Paradis G. Parenting style and obesity risk in children. Prev
Med. Jun.2015 75:18-22. [PubMed: 25797329]

10. Baumrind D. Effects of authoritative parental control on child behavior. Child development. 1966;
37:887-907.

11. Maccoby, EE., Martin, JA. Socialization in the context of the family: Parent-child interaction. In:
Mussen, Paul H., editor. Handbook of child psychology: formerly Carmichael's Manual of child
psychology. Wiley; New York: 1983.

12. Verstuyf J, Patrick H, Vansteenkiste M, Teixeira PJ. Motivational dynamics of eating regulation: a
self-determination theory perspective. International Journal of Behavioral Nutrition and Physical
Activity. 2012; 9(1):1. [PubMed: 22233712]

13. Teixeira PJ, Silva MN, Mata J, Palmeira AL, Markland D. Motivation, self-determination, and
long-term weight control. International Journal of Behavioral Nutrition and Physical Activity.
2012; 9(1):1. [PubMed: 22233712]

14. Vollmer RL, Mobley AR. Parenting styles, feeding styles, and their influence on child obesogenic
behaviors and body weight. A review. Appetite. 2013; 71:232-241. [PubMed: 24001395]

15. Radziszewska B, Richardson JL, Dent CW, Flay BR. Parenting style and adolescent depressive
symptoms, smoking, and academic achievement: Ethnic, gender, and SES differences. Journal of
behavioral medicine. 1996; 19(3):289-305. [PubMed: 8740470]

16. Steinberg L, Lamborn SD, Darling N, Mounts NS, Dornbusch SM. Over-time changes in
adjustment and competence among adolescents from authoritative, authoritarian, indulgent, and
neglectful families. Child development. 1994; 65(3):754-770. [PubMed: 8045165]

17. Aunola K, Stattin H, Nurmi JE. Parenting styles and adolescents' achievement strategies. Journal of
adolescence. 2000; 23(2):205-222. [PubMed: 10831143]

18. Inzlicht M, Schmeichel BJ. What is ego depletion? Toward a mechanistic revision of the resource
model of self-control. Perspectives on Psychological Science. 2012; 7(5):450-463. [PubMed:
26168503]

19. Ng-Knight T, Shelton KH, Riglin L, McManus IC, Frederickson N, Rice F. A longitudinal study of
self-control at the transition to secondary school: Considering the role of pubertal status and
parenting. J Adolesc. Jul.2016 50:44-55. [PubMed: 27183536]

20. Moilanen KL, Rasmussen KE, Padilla-Walker LM. Bidirectional Associations Between Self-
Regulation and Parenting Styles in Early Adolescence. Journal of Research on Adolescence. 2015;
25(2):246-262.

21. Eisenberg N, Zhou Q, Spinrad TL, Valiente C, Fabes RA, Liew J. Relations Among Positive
Parenting, Children's Effortful Control, and Externalizing Problems: A Three-Wave Longitudinal
Study. Child Development. 2005; 76(5):1055-1071. [PubMed: 16150002]

22. Lamborn SD, Mounts NS, Steinberg L, Dornbusch SM. Patterns of competence and adjustment
among adolescents from authoritative, authoritarian, indulgent, and neglectful families. Child
development. 1991; 62(5):1049-1065. [PubMed: 1756655]

23. Sleddens EF, Gerards SM, Thijs C, VRIES NK, Kremers SP. General parenting, childhood
overweight and obesity-inducing behaviors: A review. International journal of pediatric obesity.
2011; 6(2Part2):e12—e27. [PubMed: 21657834]

24. van der Horst K, Oenema A, Ferreira |, et al. A systematic review of environmental correlates of
obesity-related dietary behaviors in youth. Health Education Research. Apr; 2007 22(2):203-226.
[PubMed: 16861362]

25. Sleddens, sF, Gerards, SM., Thijs, C., De Vries, NK., Kremers, SP. General parenting, childhood
overweight and obesity-inducing behaviors: a review. International journal of pediatric obesity.
2011; 6(sup3):e12-27. [PubMed: 21657834]

26. Shloim N, Edelson LR, Martin N, Hetherington MM. Parenting Styles, Feeding Styles, Feeding
Practices, and Weight Status in 4-12 Year-Old Children: A Systematic Review of the Literature.
Frontiers in psychology. 2015:6. [PubMed: 25759672]

Obes Rev. Author manuscript; available in PMC 2018 March 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Sokol et al.

27.

28.

29.

30.

31.
32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Page 12

Loth KA, Fulkerson JA, Neumark-Sztainer DR. Food-related parenting practices and child and
adolescent weight and weight-related behaviors. Clinical Practice. 2014; 11:207-220. [PubMed:
26413263]

Jansen PW, Giallo R, Westrupp EM, Wake M, Nicholson JM. Bidirectional associations between
mothers' and fathers' parenting consistency and child BMI. Pediatrics. 2013; 132(6):e1513-e1520.
[PubMed: 24276845]

Jansen PW, Tharner A, van der Ende J, et al. Feeding practices and child weight: is the association
bidirectional in preschool children? The American journal of clinical nutrition. 2014; 100(5):
1329-1336. [PubMed: 25332330]

Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for systematic reviews and
meta-analyses: the PRISMA statement. Annals of internal medicine. 2009; 151(4):264-269.
[PubMed: 19622511]

Baumrind D. Current patterns of parental authority. Developmental psychology. 1971; 4(1p2):1.

Wells G, Shea B, O'Connell D. New Castle-Ottawa Quality Assessment Scale--Cohort Studies.
2012

Fuemmeler BF, Yang C, Costanzo P, et al. Parenting styles and body mass index trajectories from
adolescence to adulthood. Health Psychology. 2012; 31(4):441. [PubMed: 22545979]

Olvera N, Power TG. Brief report: parenting styles and obesity in Mexican American children: a
longitudinal study. Journal of pediatric psychology. 2010; 35(3):243-249. [PubMed: 19726552]
Connell LE, Francis LA. Positive parenting mitigates the effects of poor self-regulation on body
mass index trajectories from ages 4-15 years. Health Psychology. 2014; 33(8):757. [PubMed:
23977874]

Lane SP, Bluestone C, Burke CT. Trajectories of BMI from early childhood through early
adolescence: SES and psychosocial predictors. British journal of health psychology. 2013; 18(1):
66—82. [PubMed: 22574894]

Rhee KE, Lumeng JC, Appugliese DP, Kaciroti N, Bradley RH. Parenting styles and overweight
status in first grade. Pediatrics. 2006; 117(6):2047-2054. [PubMed: 16740847]

Agras WS, Hammer LD, McNicholas F, Kraemer HC. Risk factors for childhood overweight: a
prospective study from birth to 9.5 years. The Journal of pediatrics. 2004; 145(1):20-25. [PubMed:
15238901]

Berge JM, Wall M, Loth K, Neumark-Sztainer D. Parenting style as a predictor of adolescent
weight and weight-related behaviors. Journal of Adolescent Health. 2010; 46(4):331-338.
[PubMed: 20307821]

Taylor A, Wilson C, Slater A, Mohr P. Parenting and child body mass index: Longitudinal
investigation of maternal and paternal influence. Australian Journal of Psychology. 2011; 63(4):
198-206.

Bergmeier H, Skouteris H, Horwood S, Hooley M, Richardson B. Child temperament and maternal
predictors of preschool children's eating and body mass index. A prospective study. Appetite.
2014; 74:125-132. [PubMed: 24345325]

Bergmeier HJ, Skouteris H, Haycraft E, Haines J, Hooley M. Reported and Observed Controlling
Feeding Practices Predict Child Eating Behavior after 12 Months. The Journal of nutrition. 2015;
145(6):1311-1316. [PubMed: 25878204]

McPhie S, Skouteris H, Fuller-Tyszkiewicz M, et al. Maternal predictors of preschool child-eating
behaviours, food intake and body mass index: a prospective study. Early child development and
care. 2012; 182(8):999-1014.

Gicevic S, Aftosmes-Tobio A, Manganello JA, et al. Parenting and childhood obesity research: a
quantitative content analysis of published research 2009-2015. Obesity Reviews. 2016; 17(8):724—
734. [PubMed: 27125603]

Berge JM, Wall M, Neumark-Sztainer D, Larson N, Story M. Parenting style and family meals:
cross-sectional and 5-year longitudinal associations. Journal of the American Dietetic Association.
2010; 110(7):1036-1042. [PubMed: 20630160]

Berge JM, Wall M, Bauer KW, Neumark-Sztainer D. Parenting characteristics in the home
environment and adolescent overweight: A latent class analysis. Obesity. 2010; 18(4):818-825.
[PubMed: 19816417]

Obes Rev. Author manuscript; available in PMC 2018 March 01.



1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Sokol et al.

47.

48.

49.

50.

51.

52.

53.

Page 13

Hennessy E, Hughes SO, Goldberg JP, Hyatt RR, Economos CD. Parent-child interactions and
objectively measured child physical activity: a cross-sectional study. International Journal of
Behavioral Nutrition and Physical Activity. 2010; 7(1):1. [PubMed: 20145731]

Hennessy E, Hughes SO, Goldberg JP, Hyatt RR, Economos CD. Parent behavior and child weight
status among a diverse group of underserved rural families. Appetite. 2010; 54(2):369-377.
[PubMed: 20079785]

Jago R, Davison KK, Brockman R, Page AS, Thompson JL, Fox KR. Parenting styles, parenting
practices, and physical activity in 10-to 11-year olds. Preventive medicine. 2011; 52(1):44-47.
[PubMed: 21070805]

Barradas DT, Fulton JE, Blanck HM, Huhman M. Parental influences on youth television viewing.
The Journal of pediatrics. 2007; 151(4):369-373.e364. [PubMed: 17889071]

Jago R, Davison KK, Thompson JL, Page AS, Brockman R, Fox KR. Parental sedentary
restriction, maternal parenting style, and television viewing among 10-to 11-year-olds. Pediatrics.
2011; 128(3):e572—e578. [PubMed: 21859910]

Johnson R, Welk G, Saint-Maurice PF, Ihmels M. Parenting styles and home obesogenic
environments. International journal of environmental research and public health. 2012; 9(4):1411-
1426. [PubMed: 22690202]

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-e436. [PubMed: 15466068]

Abbreviations

BMI body mass index
SECCYD  Study of Early Child Care and Youth Development

LSAC Longitudinal Study of Australian Children

Obes Rev. Author manuscript; available in PMC 2018 March 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Sokol et al.

Low demandingness
Parent expects little of child

High demandingness
Parent expects much of child

Low responsiveness
Parent is parent-centered

Neglectful parenting
Parent is uninvolved with child

Page 14

High responsiveness
Parent is child-centered

Permissive parenting
Parent is indulgent toward child

Authoritarian parenting

Parent is power-assertive over
child

Figure 1. Parenting style matrix
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Figure 2. PRISMA tree of search for studiesthat evaluate the prospective relationship between
parenting style experienced in youth and subsequent weight outcomes
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Results of eleven prospective cohort studies for the association between parenting style and weight-related

outcome.

Authors, study | Parenting Style Method Outcome? Statistical method: adjustment Findings

name (if

available)

Taylor et al, Responsiveness score (6-30 Weight status: Ordinal regression: gender, Paternal responsiveness

LSACH40 points);Demandingness score under/normal Socioeconomic Index for Areas, was associated with
(5-25 points) weight, parental weight status, parental increased risk of being in
Authoritative (high overweight, education, presence of two parents in | a higher weight category
responsiveness/high obese using the household, number of siblings, (OR =1.54; 95% ClI:
demandingness); IOTF age- and other parent's parenting style, 1.16-2.06). Paternal

Authoritarian (low
responsiveness/high
demandingness);
Permissive (high
responsiveness/low
demandingness);
Disengaged (low
responsiveness/low
demandingness)

gender-specific
cutoffs

baseline weight status, parent
irritability, non-English spoken at
home,

demandingness and
maternal demandingness/
responsiveness was not
associated with weight
category (p>0.05)
Paternal disengaged
parenting style was
associated with a
decreased risk (OR =
0.51; 95% ClI: 0.27-0.96)
compared to authoritative
parenting style, while
paternal authoritarian or
permissive parenting style
or maternal parenting
styles were not associated
with the risk for
overweight or obesity

(7>0.05).

al, Add
Health33

demandingness); Disengaged
(low responsiveness);Permissive
(low demandingness);Balanced
(mean levels of demandingness
and responsiveness)

Bergmeier etal | Responsiveness score (6-30 BMI Z score Linear regression: baseline BMI Z Maternal responsiveness
(2015)42 points);Demandingness score score, maternal concern about child (warmth) and
(5-25 points) weight demandingness (control)
were not associated with
child BMI Z score
(p>0.05).
Bergmeier etal | Responsiveness score (6-30 BMI Z score Linear regression: family income, Maternal responsiveness
(2014)4 points);Demandingness score maternal education, maternal BMI, (warmth) and
(5-25 points) baseline child BMI Z score, child demandingness (control)
temperament, and mother-child were not associated with
dysfunctional interaction child BMI Z score
(p>0.05).
McPhie et al*3 Responsiveness score (6-30 BMI Z score Path analyses: family income, Low maternal
points);Demandingness score maternal education, maternal BMI, demandingness was
(5-25 points) baseline child BMI Z score, maternal | associated with greater
child-feeding practices, mother-child increase in BMI Z score
dysfunctional interaction, child food (B=-0.20; p<0.05);
habits, and change in child eating responsiveness was not
behaviors associated with change in
child BMI Z score.
Fuemmeler et Authoritarian (high BMI Latent growth models: gender, race, Parental authoritarian

parental education and family
structure

(p=-0.23, p<0.05) and
disengaged (B =-0.33,
<0.05) parenting styles
were associated with a
less steep average BMI
increase (linear), but less
leveling off (quadratic) of
BMI compared to the
balanced parenting style;
permissive parenting style
was not associated with
BMI trajectories (£>0.05).
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Project EAT3?

responsiveness/high
demandingness);
Authoritarian (low
responsiveness/high
demandingness);
Permissive (high
responsiveness/low
demandingness);
Neglectful (low
responsiveness/low
demandingness)

Authors, study | Parenting Style Method Outcome? Statistical method: adjustment Findings

name (if

available)

Olvera and Authoritative (high Weight status: Analysis of covariance: gender and Maternal indulgent

Power,Al responsiveness/high normal weight, baseline weight status parenting style was

Bienstar del demandingness); overweight, associated with increases

Nino34 Authoritarian (low obese in the prevalence of child
responsiveness/high overweight/obesity
demandingness); compared to authoritative
Indulgent (high (p<0.05) and authoritarian
responsiveness/low (p<0.05) parenting styles,
demandingness); but not compared to
Uninvolved (low uninvolved parenting
responsiveness/low (p7>0.05).
demandingness);

Connell and Authoritative (high BMI Mixed effects models, gender For boys, maternal

Francis, responsiveness/high stratified: family income-to-needs neglectful or authoritarian

NICHD demandingness); ratio, mother's education, pubertal parenting styles were

SECCYD3 Authoritarian (low status, time (age), self-regulation, associated with higher
responsiveness/high and interactions of parenting style, gains in BMI compared to
demandingness); time, and self-regulation permissive or authoritative
Permissive (high styles (p<0.05); for girls,
responsiveness/low maternal parenting style
demandingness); was not associated with
Neglectful (low the rate of growth in BMI
responsiveness/low (7>0.05).
demandingness)

Lane et al, Authoritative (high BMI percentile Growth mixture models: family Maternal permissive

NICHD responsiveness/high income, maternal depression, positive | parenting style was

SECCYD?36 demandingness); parenting, and prenatal smoking associated with higher
Authoritarian (low likelihood of being in the
responsiveness/high elevated BMI percentile
demandingness); class than the stable class
Permissive (high (OR =2.85; 95% ClI:
responsiveness/low 1.20, 6.78; p=0.009)
demandingness); compared to authoritative
Neglectful (low style, while authoritarian
responsiveness/low and neglectful parenting
demandingness) styles were not.

Rhee et al, Authoritative (high Weight status: Logistic regression: race and income/ | Authoritarian, permissive,

NICHD responsiveness/high non-obese, needs ratio, and sensitivity analysis and neglectful parenting

SECCYD?’ demandingness); obese? adjusted for baseline BMI styles were associated
Authoritarian (low with greater risk of being
responsiveness/high obese (authoritarian OR:
demandingness); 4.88; 95% ClI: 2.15-
Permissive (high 11.10; p=0.001;
responsiveness/low permissive OR: 2.84; 95%
demandingness); Cl: 1.10-7.35; p=0.03;
Neglectful (low neglectful: OR: 2.67; 95%
responsiveness/low Cl: 1.12-6.38; p=0.03)
demandingness) compared to authoritative

parenting style.
Berge et al, Authoritative (high BMI Linear regression, gender stratified: Authoritarian, permissive,

age, ethnicity, socioeconomic status,
baseline BMI and other parent's
parenting style

and neglectful parenting
styles were not associated
with a higher BMI
compared to authoritative
parenting
(p=0.361-0.626).

Agras et al®®

Authoritarian score
(10-50);Authoritative score

(10-50);Permissive score (10-50)

Weight status:
under/normal
weight,
overweight/
obesity

Logistic regression: (Not presented)

Parenting style was not
associated with the risk of
being overweight/obese.
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a . . - . -
BMI Z score, BMI percentile, weight status used CDC sex-specific BMI-for-age growth charts unless otherwise specified

b . R . . .
Present authors revised the designation of BMI >g5th percentile for age and gender from “overweight” used by Rhee and colleagues to “obesity”
to match current obesity criteria
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