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Abstract

Background: There is growing interest in the relationship between general parenting and childhood obesity. However,
assessing general parenting via surveys can be difficult due to issues with self-report and differences in the underlying
constructs being measured. As a result, different aspects of parenting have been associated with obesity risk. We
developed a more objective tool to assess general parenting by using observational methods during a mealtime
interaction.

Methods: The General Parenting Observational Scale (GPOS) was based on prior work of Baumrind, Maccoby
and Martin, Barber, and Slater and Power. Ten dimensions of parenting were included; 4 were classified in the
emotional dimension of parenting (warmth and affection, support and sensitivity, negative affect, detachment), and 6 were
classified in the behavioral dimension of parenting (firm discipline and structure, demands for maturity, psychological control,
physical control, permissiveness, neglect). Overweight children age 8-12 years old and their parent (n =44 dyads) entering a
weight control program were videotaped eating a family meal. Parents were coded for their general parenting behaviors.
The Mealtime Family Interaction Coding System (MICS) and several self-report measures of general parenting were also
used to assess the parent—child interaction. Spearman’s correlations were used to assess correlation between measures.

Results: The emotional dimensions of warmth/affection and support/sensitivity, and the behavioral dimension of firm
discipline/structure were robustly captured during the family meals. Warmth/affection and support/sensitivity
were significantly correlated with affect management, interpersonal involvement, and communication from the
MICS. Firm discipline/structure was inversely correlated with affect management, behavior control, and task
accomplishment. Parents who were older, with higher educational status, and lower BMIs were more likely to
display warmth/affection and support/sensitivity.

Conclusion: Several general parenting dimensions from the GPOS were highly correlated with similar family
functioning constructs from the MICS. This new observational tool appears to be a valid means of assessing
general parenting behaviors during mealtimes and adds to our ability to measure parent-level factors affecting
child weight-related outcomes. Future evaluation of this tool in a broader range of the population and other
family settings should be conducted.
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Background

There has been long-standing interest in the influence of
general parenting on many aspects of child development.
In more recent years, there has been particular interest
in its relationship to childhood obesity [1]. However,
measuring general parenting styles can be difficult,
partly due to differences between measures regarding
underlying constructs, level of parenting behavior being
measured, psychometric properties of the measures, and
participants’ understanding of individual assessment
items [2,3]. This variability has resulted in inconsisten-
cies regarding the relationship between parenting and
childhood obesity [4-7]. As a result, the American Heart
Association and the International Society for Behavioral
Nutrition and Physical Activity have called for better
measures of parenting to help inform the impact of gen-
eral parenting on weight related behaviors and ultimately
childhood obesity [2,8].

Within the domain of parent feeding and child nutri-
tion, there are three different levels of parenting that
have been reported on in the literature: specific parent-
ing practices, parent feeding style, and general parenting
(Figure 1) [9]. General parenting is the broadest concept
of parenting and is traditionally thought of as the under-
lying attitude and socialization goal parents have to-
wards their children [10]. It often provides the backdrop
or emotional context in which specific parenting behav-
iors are delivered and interpreted by the child. As such,
it should not be viewed as what parents do (which is
better defined as specific parenting practices), but how
they do it. Because it represents an underlying attitude
and approach towards parenting however, it can be diffi-
cult to measure. For example, a question that is often
asked in obesity-related research is whether or not par-
ents limit the amount of food their child eats. This is
generally thought of as a question that assesses a specific
parenting practice. However, parents may do this by
discussing what the appropriate amount is to eat and
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encouraging children to slow down and not take sec-
onds (authoritative style), or by abruptly telling the
child s/he should stop eating and taking the food away
after it has been partially consumed (authoritarian
style). Depending on how the parent limits food intake
(i.e., which general parenting style is used), the impact
of the specific parent behavior (in this case, limiting
food consumption) on child eating behavior or weight
may be altered. This moderating effect of general par-
enting on specific parenting practices has been demon-
strated in a few studies [11-13]. For example, van der
Horst and colleagues found that parents were more ef-
fective at limiting their child’s consumption of sugar-
sweetened beverages when they used an authoritative
parenting style compared to when they used an au-
thoritarian parenting style [11]. These studies there-
fore indicate that higher-order general parenting is an
important construct to consider when examining the
impact of parent behaviors on child outcomes.

Parent feeding styles reflect the specific attitudes and
socialization goals parents have around feeding their
child [14], and is another level of parenting that has
been examined in relation to pediatric obesity-related
outcomes. While the terminology used to describe par-
ent feeding styles are derived from the general parenting
literature, this type of parenting is typically thought of as
a domain-specific form of parenting (around food) that
is nested within the broader concept of general parent-
ing. Because these different levels of parenting have not
always been clearly differentiated in the literature, there
appear to be inconsistent findings around “parenting”
and child obesity-related outcomes [9]. For example, the
indulgent/permissive parent feeding style has been asso-
ciated with greater child weight status [15,16] while in
other studies, the authoritarian parenting style (general
parenting) has been associated with greater child weight
status [4,17]. As a result, it can be confusing to delineate
how parenting relates to child obesity-related outcomes.

General parenting

style

N

Child eating Child
(> aactivity Weight
behaviors Status

Figure 1 Parent levels of influence on child behaviors and weight. There are three levels of parenting that have been identified as impacting
child eating and activity behaviors and weight status. The broadest is general parenting style, which is thought to moderate the effect of specific
parenting practices and possibly parent feeding style. Each of these levels of parenting can influence child eating and activity behaviors and
ultimately child weight status, either individually or in conjunction with each other. Child eating and activity behaviors directly affect child
weight status. This relationship however seems to be bi-directional, and child weight status and eating and activity behaviors influence
parenting behaviors.
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Nevertheless, because parent feeding styles pertain to a
different level of parenting and reflect domain specific
goals around child eating, this level of analysis has its
own merit and should be considered separately from the
higher-order dimension of general parenting.

While specific parenting practices or feeding behaviors
often have a stronger relationship with child eating be-
haviors and weight status than general parenting [18,19],
there are several studies to suggest that general parent-
ing style alone is also related to these outcomes
[4,20,21]. This is best demonstrated in a recent study
that involved a general parenting intervention for chil-
dren with behavioral problems [22]. The goal of the ori-
ginal intervention was to improve parents’ ability to
interact with their children and manage their behavioral
problems. While weight loss was not a goal of the ori-
ginal study and nutrition and physical activity counseling
was not a component of the intervention, they were still
able to demonstrate an effect on obesity rates, with chil-
dren from the intervention group having lower rates of
obesity three to five years later compared to children
who did not receive this intervention [22]. Thus it ap-
pears that general parenting can have a significant im-
pact on broader aspects of child health and well-being.
Understanding the effect of general parenting on these
outcomes will help us determine how to incorporate
parenting training, specifically which aspect of general
parenting training, into obesity prevention and treatment
efforts. However, in order to assess this dimension, better
measures of general parenting need to be developed.

Because general parenting taps into more abstract par-
enting concepts like socialization goals and emotional
climate, there is an added complexity to assessing it.
Contemporary parenting measures have typically relied
on self-report or survey items and focus on specific par-
enting behaviors [1]. Unfortunately, these types of as-
sessments can lead to recall bias and have the added
problem of social desirability. Parents may also lack
awareness of their own parenting style and behaviors
[23]. Others have suggested that using child reports of
parenting behavior can result in more relevant accounts
since it is ultimately the child’s perspective of his/her
parent’s behaviors that influence his/her development
[24,25]. However, here again, there are issues with find-
ing developmentally appropriate measures and assessing
the views of toddlers or preschool children who are un-
able to read and write. While there are several newer
methods that have the ability to improve the reliability
of self-report measures (e.g., using implicit measures,
ecological momentary assessment, or computerized
adaptive testing [26]), observational methods are a trad-
itional method of assessment that allow for more objective
evaluation free from recall bias. Observational methods
have their own limitations, such as social desirability,
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coder biases, and time and labor intensity to analyze.
Nevertheless, as interest in the relationship between gen-
eral parenting and childhood obesity-related behaviors
grows, additional methods of assessing general parenting
are needed and a return to direct observational methods
may be warranted.

Defining general parenting styles and dimensions

The classic general parenting dimensions include: 1)
warmth, support and responsiveness, and 2) behavioral
control and demands for maturity [27-29]. The dimension
of “warmth, support and responsiveness” is defined by dis-
plays of support and emotional connection with the child
to foster autonomy and self-efficacy. “Behavioral control/
demands for maturity” is characterized by the setting of
expectations for the child to display certain levels of
maturity and compliance with behavioral norms. Crossing
these dimensions result in the four classic parenting styles
of authoritative parenting (high in warmth/support and
behavioral control/maturity demands), authoritarian par-
enting (low in warmth/support, high in behavioral con-
trol/maturity demands), permissive parenting (high in
warmth/support, low in behavioral control/maturity de-
mands) and neglectful parenting (low in warmth/support
and behavioral control/maturity demands) [30]. While
much of the literature focuses on these four parenting
styles, growing attention has been paid to the specific di-
mensions encompassing these parenting styles. For coding
purposes, it may also be simpler and more accurate to as-
sess each of the general parenting dimensions separately.
This will allow us to determine specifically which aspects
of general parenting are affecting child weight-related
outcomes.

Creation of general parenting observational scale

Based on work by Baumrind [27], Maccoby and Martin
[30], Barber [31], and Slater and Power [32], several
dimensions of parenting were selected for this direct ob-
servational scale. These included traditional dimensions
of warmth and support, behavioral control, and demands
for maturity, but also included newer concepts like psy-
chological control and structure (Table 1). Similar to
how Maccoby and Martin operationalized parenting
[30], these were then divided into two categories of par-
enting, one that characterizes the emotional climate of
the parent—child interaction and one that characterizes
the behavioral aspects of parenting.

Emotional dimensions of parenting

The emotional dimensions of parenting included
warmth and affection, support and sensitivity, negative
affect, and detachment. Warmth and affection was rated
on how often the index parent demonstrated love, caring
and affection for the index child, either verbally, physically,
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Table 1 Parenting dimensions of the General Parenting Observational Scale

GPOS Dimension Definition

EMOTIONAL
DIMENSIONS:

Warmth and affection  Parent expresses warmth and affection towards the child by saying I love you” or other words of affection, praising the
child, or showing that they care about the child. This affection can be reflected in the parent’s tone of voice, facial
expressions, physical signs (like hugging, patting on the back, or gentle touching), or other affectionate acts. Parent may
also provide positive reinforcement for child behaviors. Overall, parent shows genuine affection, care and attachment
towards their child.

Support and sensitivity  Parent provides support and helps the child in some manner. Parent can listen to the child’s ideas; shows physical,
emotional, or intellectual support and understanding of the child’s behaviors, thoughts, or emotions; appreciates the child’s
ideas and behaviors; helps child to problem solve; and helps child through difficulties. Parent is sensitive to the child’s
needs and goals. Ultimately, parent is aware of what the child is doing and adjusting his/her own behavior to take the
child’s behaviors and needs into consideration.

Negative Affect Parent shows anger, hostility, disdain, or disappointment towards the child. Parent may criticize, yell, make fun of child
(mocking), belittle, make sarcastic comments towards child, or be frustrated by what the child is saying or doing. This
attitude can be reflected in the tone of voice, facial expressions, or hostile acts.

Detachment Parent is uninvolved or unresponsive towards the child. For example, the child may do something nice for the parent, but
the parent does not acknowledge it. Parent can be distant or is “going through the motions’, but displays no feeling of
attachment with the child. There is an overall lack of connection with child. Parent may be actively ignoring the child (e.g.
child is trying to interact or get the parent’s attention but is not getting a response, or the child is being “boxed” out of
conversation/interaction).

BEHAVIORAL

DIMENSIONS:

Firm discipline and This dimension captures how parents structure the environment to control or manage the child's behaviors. Parents have a
structure defined set of rules, guidelines, and boundaries for behaviors that are somehow expressed on the recording. For example,

parent may enforce or remind the child about a rule or expectation, explain reasons for a rule, allow discussion around a
rule, provide warnings, or carry through with some disciplinary action or consequence. Parent may demonstrate flexibility
around certain rules but usually has a limit which is not negotiable. Parent tries to be consistent when disciplining and
carry through with the discipline or consequence. He/she expects the child to follow rules and structures the environment
to support these behaviors.

(Parents can be calm or angry when disciplining, but if they are angry, using threats, raising their voice, or bullying, then
also code for negative affect.)

Demands for maturity ~ Parent expects certain behaviors from the child that demonstrate maturity and respect for others, like not interrupting,
saying please and thank you, using a napkin or silverware appropriately, etc. Parent also expects self-control of behaviors,
emotions, and attitudes. Parents may remind the child of these expectations verbally or refer to these expectations through
physical acts, gestures, or facial expressions.

Psychological control This type of control intrudes into the psychological and emotional development of the child, and typically includes guilt or
coercion to influence the child’s behaviors (guilt induction). Parents can show disappointment in the child behaviors or tell
the child about all the sacrifices that were made for the child with the intention of guilting or persuading him/her to
execute or complete the desired behavior. Parent may bring up previous bad behavior as a reminder to influence a new
behavior. Parent may also withdraw affection if the child does something bad (love withdrawal), invalidate the child's
feelings, make a personal attack on the child, and demonstrate erratic emotional behavior (change their emotional reaction
to suit their needs and goals). Parent can also be intrusive and push his/her goals and agenda on the child without regard
for what the child is doing. Parent typically wants to control all of the child’s behaviors and wants to tell the child what to
do. Child has no autonomy in this situation.

Physical control Parent uses physical force to control the child’s behavior. Parent may physically hurt the child, push or grab the child, or
spank the child when he/she disobeys.

Permissive In this situation, the child usually decides what to do and controls his/her behaviors, actions, and daily schedule. The child
can also determine the rules, e.g. what to eat, how much to eat. There are typically no rules. Parents are more laissez-faire.
They may label the child’s misbehavior, but provide no follow-through with discipline. Parents may be more concerned
with the child liking them and are therefore not as concerned about the discipline. These parents usually cannot say no to
the child.

Neglectful Parent does not provide support or respond to the child’s physical needs. For example, if the child hurts him- or herself,
parent does not respond or show concern; or the parent does not provide more food or drink if the child asks for it or
looks hungry. This is different from detachment in that it does not address the emotional needs of the child.

Dimensions were based on classic parenting concepts introduced by Baumrind, Maccoby and Martin, Barber, and Slater and Power.
Videotapes are divided into 2 minute time-periods and each dimension is scored on a scale from 1 (not at all present) to 5 (present a great deal). Composite
scores are calculated for each dimension based on a 20 minute videotape of a family meal.

or through facial expressions. Support and sensitivity was  needs and providing understanding and support for the
rated on how engaged the parent was with what the child  child’s behaviors, thoughts, and emotional expressions.
was saying or doing, demonstrating sensitivity to his/her  Negative affect was scored when parents demonstrated
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hostility and anger towards the child. Sarcastic remarks
were also included in this category. Parents were scored
for detachment if they were unresponsive towards the
child and displayed any behavioral expression to suggest a
lack of feeling of attachment or interest in what the child
was feeling, saying or doing.

Behavioral dimensions of parenting

The behavioral dimensions of parenting included firm
discipline and structure, demands for maturity, psycho-
logical control, physical control, permissiveness, and
neglect. Firm discipline and structure was rated on how
often parents limited behaviors and enforced rules.
Consistency in enforcing these rules contributed to scor-
ing in this dimension. Because structure complements
the concept of firm discipline, it was coded together.
Structure is defined as having clear rules and routines,
consistent boundaries, and an organized environment in
which the child can exist [32]. Parenting that does not
include structure does not provide an organized envir-
onment in which the child can learn what their parent’s
behavioral expectations are. The organized home envir-
onment and consistent parenting provided by structure
ultimately provides the child with stable expectations
and an ability to develop and learn new skills success-
fully [33]. Recently, this dimension of general parenting
has appeared in a comprehensive self-report measure of
parenting [34] and is garnering more interest in the
field. The use of routines, reference to rules that had
previously been set, or the discussion of new rules were
included when scoring for firm discipline and structure.
Demands for maturity is a behavioral dimension that
compliments that of firm discipline and structure, and
refers to the behavioral expectation that parents have
for their child to demonstrate self-control and maturity.
Parents who remind their children of these behavioral
expectations were coded as displaying demands for ma-
turity. If any of these demands were delivered with
negative affect, coders would include that rating in the
appropriate emotional dimension of parenting.

In addition to these dimensions, psychological control was
included. Psychological control is different from behavioral
control in that it uses more coercive and emotionally-laden
parenting behaviors (e.g., guilt induction, withdrawal of
love, disappointment, shame) as well as excessive use of
personal control (e.g, possessiveness and protection) to
manage a child’s behaviors [31]. Parents who use this more
intrusive type of parenting often impose their agenda onto
the child, reflecting a more domineering type of control
over the child’s autonomy. This type of parenting can have
a negative impact on child social and emotional growth and
development into an autonomous, independent, and
self-efficacious person. It has also been shown to have a
negative impact on adolescent substance abuse [35],
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internalizing problems, and self-efficacy [19]. More re-
cently, it was found to be associated with higher child
BMI z-scores [36] and was therefore included in this
scale. Psychological control was rated on whether the
parent used coercive behaviors like guilt induction or
withdrawal of love and attention to control or shape the
child’s behaviors. Parents who were intrusive, or showed
little regard for their child’s interests or agenda, were
rated highly on this dimension.

Other aspects of behavioral parenting included physical
control, permissiveness, and neglect. Physical control was
intended to capture any physical actions that the parent
used to control the child’s behavior. Permissiveness was
scored when parents showed little control over their
child’s behaviors and allowed the child to determine the
rules. Parents were also rated as being permissive if they
did not follow through with any suggestion of discipline or
had a hard time placing limits on the child’s behaviors.
Neglect was included to capture parents who were not re-
sponsive to the child’s physical needs. This was meant to
be different from detachment in that detachment per-
tained to whether or not the parent addressed the child’s
emotional needs and displayed a level of emotional attach-
ment with the child. A parent could be detached emotion-
ally, but still meet the child’s physical needs, and therefore
not be neglectful.

With this new observational schema, we set out to as-
sess general parenting dimensions during a family meal.
While other parenting coding schemas use the play-
situation [37,38], this setting may not be developmen-
tally appropriate for older children. Mealtimes offer a
naturalistic setting where parents are often managing
child behaviors, imposing rules and expectations, and
interacting with their children. Furthermore, it allows
one to assess other parent level behaviors, like feeding
style and feeding practices, as well as family functioning
that may be associated with obesity-related outcomes.
Several behavioral observational measures of parent/
caregiver-child interactions during mealtime exist [39-44].
While one of these measures claims to assess maternal
parenting style, closer examination of this tool reveals
that it measures feeding specific behaviors instead (e.g.,
prompts to eat and number of times food is offered)
[39]. Several of the other tools also report on feeding-
specific parenting behaviors or prompts that occur prior
to eating [40,42,43]. Finally, one tool characterizes care-
giver feeding behaviors into the four classic parenting
styles, thus capturing parent feeding styles and not gen-
eral parenting per se [44]. As such, very few observa-
tional tools truly assess the higher-order level of general
parenting. The purpose of this study was to develop and
test a tool to assess general parenting as it pertains to
obesity-related outcomes. The Mealtime Family Inter-
action Coding System (MICS) has been used in previous
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studies to assess family functioning in homes with over-
weight children [45,46] and several of its dimensions
capture similar emotional and behavioral control aspects
of parenting, albeit at a different level of interaction.
Therefore, we used the MICS and several self-report mea-
sures of parenting to examine the correlation between
their constructs of parenting to those from our newly de-
veloped General Parenting Observational Scale (GPOS).

Methods

Subjects

Families were recruited through advertisements in physi-
cians’ offices and schools in Providence, Rhode Island
and San Diego, California. Families with overweight
(body mass index (BMI) > 85™ percentile but < 95" per-
centile) or obese (BMI>95% percentile) children were
recruited to participate in a family-based weight control
intervention for children between the ages of 8 and
12 years old. Eligible families had a child with a BMI >
85™ percentile but were less than 100% overweight, and
were willing to participate in the 16-week program. Fam-
ilies were excluded if the child was taking medication
that affected his/her weight or growth, was severely de-
velopmentally delayed, had a major psychiatric illness
that prevented him/her from participating in the group
sessions, or they were moving outside the area during
the timeframe of the study. Families were provided with
informed consent and IRB approval was obtained from
relevant institutions in both cities.

Procedure
Families who contacted the research center completed a
brief phone screen. Those who were eligible were invited
to the center for an orientation session where they
learned more about the weight control intervention.
Families with overweight children were invited to par-
ticipate in a 16-week family-based weight control pro-
gram based on the Traffic Light Diet [47,48]. Children
and parents met in separate 1-hour weekly group ses-
sions and learned about behavioral strategies that would
help them make changes to their eating and physical
activity behaviors. A total of 226 parents contacted the
research center. However, 182 families were excluded
because of failure to meet eligibility criteria (19%), lack
of interest or time commitment (54%), did not respond
to phone calls or attend orientation (21%), or failure to
complete pre-intervention assessments (6%). As a result,
only 44 families entered the study. Pre- and post-
intervention assessments were completed by both chil-
dren and parents. Only pre-intervention assessment data
from families were used in this study.

Each family participated in a video-taped family meal
before and after the intervention. Research assistants
(RA) scheduled a time to go to the family’s home during
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one of their regular dinner hours (times ranged from
3:30 to 7:30 P.M.). The RA set up a video camera in
their dining area and turned the camera on when they
were ready to eat. She then left the house and returned
in 30 minutes. Since previous studies have demonstrated
that parent—child behaviors during a meal are similar
across three different tapings [49-51], only one taping
was performed for each family. However, to ensure the
validity of this taping, after the meal parents were asked
to rate: 1) how similar the meal was to their typical meal,
and 2) how similar the parent—child interaction was to
their typical interactions. Scores were rated on a scale of
1 (not very typical) to 4 (very typical). Parents who
scored the meal or the interaction as a 1 or 2 were told
that an additional meal would have to be taped to ensure
the validity of the data being collected. Only 2 families
required an additional taping.

Measures

General Parenting Observational Scale (GPOS)

Based on the Home Observation Coding System [52], a
5-point global rating scale was used to determine the
prevalence of these general parenting dimensions dur-
ing the meal. Coding began when all family members
were at the table. Meals averaged 18.1 minutes (S.D.
3.2 minutes) in length (median = 20 minutes, interquar-
tile range = 4 minutes). Therefore tapes were coded for
20 minutes. Each 20-minute videotaped family meal
was divided into 10, two-minute time-periods. At the
end of each 2 minute segment, the tape was stopped
and coders scored the index parent (i.e., the parent who
enrolled and came to the intervention) and child inter-
action for each of the 10 parenting dimensions. Scores
ranged from 1 (not present at all) to 5 (present a great
deal). Scores were summed for each dimension with a
possible range of 10 to 50. Meals less than 20 minutes
long were coded and summary scores standardized to
fit a 20 minute coding period.

Two coders were trained on the Global Parenting Ob-
servational Scale. Coders were educated on the different
parenting dimensions included in the scale. Education
included coding of ten training tapes in a group setting
so that coders could learn to differentiate between the
different dimensions. Coders then individually coded
“gold-standard” training tapes until they reached at least
70% reliability on these tapes. When they reached this
goal, they began coding study tapes. Coders met weekly
with the trainer and coded 2 training tapes together to
prevent observer drift. All tapes were reviewed by both
coders and reliability checked. Inter-rater reliability was
determined by performing intraclass correlations be-
tween the summary scores for each of the 10 parenting
dimensions. Intraclass correlations for each dimension

were: warmth/affection = 0.87, support/sensitivity = 0.89,
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negative affect=0.91, detachment=0.81, firm discipline/
structure = 0.87, demands for maturity = 0.91, psychological
control = 0.95, physical control=0.96, permissiveness =
0.85, and neglect = 0.74. Coders reached consensus on any
discrepant scores and these scores were used for analysis.

Mealtime Family Interaction Coding System (MICS)

The MICS is an observational coding system based on
the McMaster Model of Family Functioning [53,54] and
was adapted from the McMaster Structured Interview of
Family Functioning. The MICS demonstrates moderate
to high correlation with other measures of parent and
family functioning [55] and codes six dimensions of fam-
ily functioning: Task accomplishment, Communication,
Affect management, Interpersonal involvement, Behav-
ioral control, and Roles. Overall Family Functioning is
the seventh and final dimension that is rated and is not
an average of the other six dimensions. Instead, it pro-
vides an overall assessment of the quality of the family’s
interactions and functioning at the meal. Given the
similarity of some of these dimensions with the GPOS
parenting dimensions of warmth/affection, support/sensi-
tivity, firm discipline/structure, and demands for maturity,
we compared constructs between both measures.

Affect management and interpersonal involvement as-
sess the emotional aspects of the family meal. Affect
management addresses the appropriateness and intensity
of the emotions expressed at the meal as well as the re-
sponsiveness and sensitivity of these emotional re-
sponses towards other family members. Interpersonal
involvement captures the degree to which family mem-
bers show respect, interest, and value in each other’s ac-
tivities and thoughts (similar to support and sensitivity
in the GPOS). Behavior control assesses the way in
which the family maintains rules around physical expec-
tations at the table and social behaviors. It categorizes
the behaviors as chaotic, laissez-faire, rigid, and flexible,
and is similar in part to the parenting styles of permis-
sive, authoritarian, and authoritative. Families who shift
between different control styles and use more chaotic,
rigid, or laissez-faire methods score lower in this do-
main. Task accomplishment also assesses the structure
and organization of the meal and reflects on the parent’s
ability to have control over the meal. Families who dis-
play smooth transitions between tasks and can ad-
equately handle disruptions score higher in this domain.
Communication rates the verbal interaction of the fam-
ily, particularly the rate of exchange of information, the
quality of the communication, and the appropriateness
between different age groups. Finally, roles reflect on the
patterns of behavior of each family member and whether
or not they are able to fulfill expected tasks. Each dimen-
sion is rated on a Likert scale from 1 to 7, with scores of 5
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or greater being considered categorically different (healthy)
from those with scores less than 5 (unhealthy).

Coding for the MICS was performed by independent
trained coders who were blind to study hypotheses.

Child measures
Child’s Report of Parental Behavior Inventory (CRPBI)
[56] asks children to assess their parent’s parenting be-
haviors [57], and can be completed by children aged
eight years and older [58]. It has been used in pediatric
weight control studies [59], as well as adapted to assess
parent involvement and strictness in relation to dietary
[20,21] and smoking behavior [60]. The inventory as-
sesses three dimensions of parenting: acceptance vs.
rejection, psychological control vs. autonomy, and firm
vs. lax control. The 30 item version (CRPBI-30 [61]),
which is a shortened version of the 108-item scale [62],
was used in this study and includes the top ten items
with the highest correlation within each dimension.
Children rated each item on a 3-point Likert scale ran-
ging from “like”, “somewhat like”, or “not like” their par-
ent’s behavior. Children completed this measure for
their mother and father’s parenting behaviors separately.
Factor analysis demonstrated that each of the items
loaded significantly on a single principle axis with 96%,
94%, and 87% of the variance respectively. The alpha
values for Acceptance, Psychological control, and Firm
control have been previously reported as 0.75-0.73, 0.72-
0.63, and 0.65-0.63 respectively [61]. The test-retest cor-
relations ranged from 0.79-0.89. This inventory has been
reported to have strong discriminative validity [63].
“Getting Along with My Parent” [64] is a 38-item ques-
tionnaire (19 items relating to the mother and 19 items
for the father) that assesses the child’s ratings of the
caregiver’s behaviors. The items map onto 2 dimensions,
warmth/support and hostility. Examples of the warmth/
support items include: “When you and your mother
spend time talking or doing things together, how often
does your mother: let you know she really cares about
you; listens carefully to your point of view; acts support-
ive and understanding towards you; helps you do some-
thing that is important to you?” Examples of the hostility
items include: “When you and your mother spend time
talking or doing things together, how often does your
mother: get angry at you; criticize your ideas; shout or
yell because she is mad at you; insult or swear at you?”
Four-point scales were used to assess parent behaviors
from “a lot” to “not at all”. The items have been previ-
ously reported to have an internal consistency of 0.78
for the warmth scale and 0.79 for the hostility scale [65].

Parent measures
Parent Report of Parental Behavior Inventory (PRPBI) is
a 30-item measure that parallels the CRPBI-30 and was
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used to assess parent’s views of their own parenting be-
haviors towards the index child. This measure assesses
the same three dimensions of parenting as the CRPBI,
has the same scoring system, and has been used success-
fully in previous studies [66,67].

Raising Children Checklist (RCC) [68] is a simplified
revision of Greenberger’s Raising Children Checklist
[69], a standardized measure of parenting strategies that
was based on Baumrind’s concepts of responsiveness
and disciplinary control. This measure has been used in
NICHD’s Study of Early Child Care and Youth Develop-
ment [70] and was chosen for its brevity and apparent
face validity with Baumrind’s dimensions of parenting.
Three dimensions of parenting are obtained with this
survey — firm (authoritative), harsh (authoritarian), and
lax (permissive) parenting. These dimensions have been
found to differentiate children based on school adjust-
ment, academic achievement, and behavioral problems
[69]. Cronbach’s alpha for each of these dimensions were
reported as 0.67, 0.75, and 0.73 respectively.

Anthropometrics

Child height and weight were obtained to determine
BMI percentile and BMI z-scores. Weight was measured
in kilograms to the nearest 0.1 kg on a Tanita Digital
Scale (model WB-110A). Weight was measured twice
and the average of the values was used for analysis.
Height was measured using a portable Tanita stadi-
ometer. Height was recorded to the nearest 0.1 cm for
both trials, and the average of the 2 values used for ana-
lysis. Body mass index (BMI = [kg/m2]) was calculated and
translated to BMI percentiles for age and sex using the
CDC growth charts [71] and to standardized BMI z-scores
(BML-Z ) [72].

Several sociodemographic variables were included in
this study: parent and child age and gender, parent race/
ethnicity, marital status and educational level. In this
sample, the primary racial/ethnic groups were Caucasian,
Hispanic, and other. Maternal education was dichoto-
mized into “some college or less” and “college degree or
higher”. Marital status was dichotomized into “married or
living with significant other” and “widowed, divorced, sep-
arated or never married”.

Analysis

Descriptive statistics and correlations were completed using
SAS, version 9.3. Distributions of the GPOS dimensions
were not normally distributed for all dimensions except
warmth/affection and support/sensitivity. As a result, me-
dians and interquartile ranges were presented. Spearman’s
correlations were used to determine correlations between
the GPOS parenting dimensions and the MICS family func-
tioning dimensions, child reports of parenting behaviors,
and parent reports of parenting behaviors. Correlations

Page 8 of 15

between parenting dimensions and parent demographics
were also explored. Alpha level of 0.05 was used to deter-
mine significance.

Results
The sample included 44 parent—child dyads. Mean child
age was 10.0 years and two-thirds were female. Mean child
BMI percentile was 98.2. The majority of parents were
mothers with a mean age of 41.4 years. Most children lived
in two parent households and about half of parents had a
college degree or higher (Table 2). There were no signifi-
cant differences in demographic characteristics between
those families recruited in Rhode Island and California.
Scores for the observed parenting dimensions ranged
between 10 and 34 (Table 3). Only five dimensions had a
wide range of scores: warmth/affection, support/sensitiv-
ity, negative affect, detachment, and firm discipline/
structure. Of these dimensions, the most commonly
observed behaviors were warmth/affection, support/
sensitivity, and firm discipline/structure. All other par-
enting dimensions were not commonly observed during
the videotaped family meals.

Table 2 Child and parent demographics

Variable Percent or Means (S.D.)
(n=44)

Child characteristics

Sex

Male 34%

Female 66%

Age (years) 10.0 (1.3)

BMI percentile 98.2 (1.3)

BMI z-score 2.2 (0.3)

Parent characteristics

Sex

Male 5%

Female 95%

Race/ethnicity

White 52%

Hispanic 36%

Other 11%

Education

No degree 47%

Bachelor's degree or higher 53%

Marital status

Married/living with significant other 77%

Widowed/divorced/Separated/never married  23%
414 (6.9)
30.1 (5.8)

Age (years)
BMI (kg/m?)
S.D. = Standard deviation.
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Table 3 Range of observed parenting dimensions in the
General Parenting Observational Scale

Mean (S.D.) Median (IQR) Range

Emotional Dimensions

Warmth and Affection 23.70 (6.49) 240 (9.5) 10-34
Support and Sensitivity 23.37 (5.28) 2444 (643) 10-33
Negative Affect 10.99 (3.18) 10.0 (1.0) 10-30
Detachment 10.99 (3.42) 10.0 (0) 10-30
Behavioral Dimensions

Firm discipline/ structure 12.95 (3.64) 12.0 (4.44) 10-29
Demands for maturity 10.52 (0.73) 10.0 (1.0) 10-13
Psychological control 10.09 (0.59) 10.0 (0) 10-14
Physical Control 10.05 (0.34) 10.0 (0) 10-12
Permissive 10.38 (1.14) 10.0 (0) 10-16
Neglect 10.13 (0.63) 10.0 (0) 10-14

Tapes were coded for 20 minutes. Tapes were divided into 10 two-minute
intervals and coded for all 10 parenting dimensions. Summary scores for
each dimension ranged from 10-50.

S.D. = Standard deviation.

IQR = Inter-Quartile Range.

Several parenting dimensions were highly correlated
with the family functioning dimensions of the MICS
(Table 4). Families who scored highly in warmth/affection
(GPOS) scored highly in affect management, interpersonal
involvement, and communication (MICS) (r=0.39, 0.56,
and 044, respectively). Support/sensitivity (GPOS) was
also highly correlated with affect management, interper-
sonal involvement, and communication (MICS) (r = 0.38,
0.55, and 0.45, respectively). High scores in negative affect
(GPOS) were inversely correlated with affect management,
interpersonal involvement, communication, behavior con-
trol and overall family functioning (MICS). In the behav-
ioral dimensions, there was an inverse relationship
between firm discipline/structure (GPOS) and the family
functioning dimensions of affect management, behavior
control, task accomplishment, and roles. Higher permis-
sive scores in the GPOS were also negatively correlated
with these dimensions.

When comparing observed parenting dimensions with
self-report measures of parenting by children, there were
fewer significant correlations. Only child report of
warmth (“Getting along with my parent” survey) was in-
versely correlated with detachment (r=-0.41, p < 0.01).
Parent reports of psychological control and firm control
(PRPBI) and harsh parenting (Raising Children Check-
list) were inversely correlated with observed measures of
warmth/affection and support/sensitivity (GPOS). Inter-
estingly, parents self-reporting higher firm (authorita-
tive) parenting (Raising Children Checklist) were viewed
as using less firm discipline on the GPOS (r =-0.30).
However self-report of lax behaviors was positively cor-
related with firm discipline on the GPOS (r=0.36).
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Similarly, psychological control and firm control (PRPBI)
were both positively correlated with permissive behav-
iors on the GPOS.

Parent demographics were correlated with certain parent-
ing dimensions. Parents with higher BMIs had lower
warmth/affection (r = -0.38, p = 0.02) and support/sensitiv-
ity scores (r=-0.32, p=0.05). Older parents had higher
warmth/affection (r = 0.33, p = 0.04) and support/sensitivity
scores (r=042, p=0.01). Parents with higher education
also had higher warmth/affection scores (r = 0.33, p = 0.04).

Discussion

The goal of this study was to develop a General Parenting
Observational Scale that could be used to assess general
parenting dimensions in the context of family meals, and
compare these dimensions to those captured in other
observational and self-report measures of parenting and
family functioning. Parenting dimensions were based on
the four classic parenting styles [27,30] and more recent
dimensions of interest, i.e., psychological control and
structure. The most robust dimensions in the GPOS were
warmth/affection, support/sensitivity, and firm discipline/
structure. The emotional dimensions of warmth/affection
and support/sensitivity were positively associated with the
family functioning dimensions assessing interpersonal in-
volvement, affect management, and communication. Thus
parents displaying high warmth, affection, and support for
their child on the GPOS were also viewed as having good
communication, effective and appropriate emotional dis-
plays, and being involved with or expressing empathy
and concern for their child. Warmth/affection and sup-
port/sensitivity were also inversely correlated with par-
ent self-report measures of harsher parenting behaviors.
Thus it appears that the emotional dimensions of par-
enting were captured well in the GPOS.

With regards to the behavioral dimensions, firm dis-
cipline/structure in the GPOS was inversely correlated
with affect management as well as behavior control and
task accomplishment in the MICS. While on the surface
this may seem contradictory and questions the validity
of this GPOS parenting dimension, these results may ac-
tually complement each other and provide us with a
more complete picture of what is happening during the
family meal. Parents who have to frequently make com-
ments to remind children of the rules and provide a
structure for their children so that they comply with
these rules (coded as high discipline and structure on
the GPOS) may appear to have low behavioral control of
the situation on the MICS because of this constant
reminding. Furthermore, they may have had to shift be-
tween several types of control styles to maintain this
order (e.g., chaotic or laissez-faire as defined by the
MICS), thus causing them to score low on the MICS. In
a similar vein, the frequent reminders about rules may



Table 4 Correlation between General Parenting Observational Scale and other measures of parenting and family functioning

Warmth/ Support/ Negative Detachment Firm Discipline/ Maturity Psychological Physical Permissiveness Neglect
Affection Sensitivity Affect Structure Demands Control Control

MICS:

Task Accomplishment 0.19 0.15 -0.20 -0.09 -0.31 -0.07 -0.28 -0.28 -0.36 -0.15
0.23 0.34 0.20 0.59 0.04 0.66 0.06 0.06 0.04 0.32

Communication 044 045 -040 -0.13 -0.23 0.16 -0.27 -0.27 -0.20 —-0.31
<0.01 <0.01 <0.01 0.39 0.13 0.31 0.08 0.08 0.19 0.05

Affect Management 0.39 0.38 -0.44 -0.31 -0.32 0.04 -0.28 -0.28 -041 -0.39
0.01 0.01 <0.01 0.04 <0.03 0.81 0.07 0.07 <0.01 0.01

Interpersonal Involvement 0.56 0.55 —042 -0.14 —0.25 0.03 -0.27 -0.27 —0.38 -0.30
<0.001 <0.001 <0.01 0.36 0.1 0.84 0.08 0.08 0.01 0.05

Behavior Control 0.31 0.27 -0.30 -0.24 -0.35 0.07 -0.29 -0.29 -047 -0.38
0.05 0.08 0.05 0.12 0.02 0.64 0.07 0.07 0.001 0.01

Roles 0.50 0.56 -037 -0.32 -0.24 0.15 -0.29 -0.29 -037 -0.22
<0.001 <0.001 0.01 04 0.12 0.34 0.06 0.06 0.01 0.17

Family Functioning 048 0.51 -040 -0.26 -0.34 -0.03 -0.27 -0.27 -0.38 -030
<0.01 <0.001 <0.01 0.09 0.02 0.85 0.08 0.08 0.01 0.05

Getting along with my

parent:

Warmth -0.25 -0.29 -0.06 -041 -0.12 -0.19 -0.21 -0.21 0.09 -0.05
0.12 0.06 0.70 <0.01 046 0.24 0.18 0.18 0.58 0.75

Hostility 0.05 0.1 -0.19 -0.26 0.00 0.06 0.01 0.01 -0.002 -0.18
0.75 049 0.22 0.10 0.99 0.70 093 0.93 0.99 0.27

CRPBI:

Acceptance 0.19 0.05 -0.22 0.13 -0.14 0.08 -0.19 -0.19 -0.23 -0.25
0.24 0.77 0.17 041 0.39 0.61 0.24 0.24 0.14 0.12

Psychological Control -0.15 0.06 -0.11 -0.15 -0.01 -0.22 -0.24 -0.24 -0.04 -030
0.35 0.73 0.50 0.37 0.94 0.16 0.13 0.13 0.79 0.06

Firm Control -0.08 -0.00 0.08 -0.09 0.12 -0.14 0.04 0.04 —-0.05 0.17
0.62 0.99 0.61 0.57 044 0.38 0.83 0.83 0.77 0.30

PRPBI:

Acceptance -0.18 -0.21 0.04 -0.01 0.06 —-0.06 -0.20 -0.20 0.06 -0.11
0.26 0.18 0.80 0.96 0.70 0.73 0.21 0.21 0.71 049

Psychological Control -045 -0.38 0.25 0.28 032 0.00 0.27 0.27 0.36 0.16
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Table 4 Correlation between General Parenting Observational Scale and other measures of parenting and family functioning (Continued)

Firm Control

Raising Children
Checklist

Harsh

Firm

Lax

<0.01
-0.52
<0.001

-0.30
0.05
0.05
0.75
0.11
048

0.01
-048
0.001

-0.22
0.16
0.09
0.56
0.11
048

0.11
0.19
0.22

0.02
0.88
-0.27
0.09
0.08
0.60

0.08
0.25
0.11

-0.11
049
-0.15
033
0.27
0.09

0.04
0.25
0.1

0.05
0.73
-0.30
0.05
0.36
0.02

0.98
-0.18
0.27

-0.20
0.21
-0.09
0.56
0.29
0.07

0.09
0.07
0.65

-0.04
0.81
-0.24
0.13
0.01
0.94

0.09
0.07
0.65

-0.04
0.81
-0.24
0.13
0.01
094

0.02
0.34
0.03

-0.05
0.77
-0.29
0.07
0.27
0.08

0.31
0.10
0.52

-0.20
0.20
-0.29
0.06
0.18
0.25

Spearman’s correlation was used to examine the correlation between the 10 dimensions of the GPOS and the MICS and several other child- or self-report measures of parenting. “Getting along with my parent” and
the CRPBI are child reports of parenting. The PRPBI and Raising Children Checklist ask parents to report on their parenting. Correlation coefficients (r) and p-values are presented.
MICS = Mealtime Family Interaction Coding System.

CRPBI = Child’s Report of Parental Behavior Inventory.
PRPBI = Parent Report of Parental Behavior Inventory.
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have caused parents to appear as if they were unable to
maintain an organized meal with minimal disruptions,
resulting in low scores for task accomplishment. The
complexity of these family interactions may also explain
the results for the GPOS dimension of permissiveness.
Parents who were permissive on the GPOS could have
had poor behavioral control of the mealtime situation
and be unsuccessful at completing the task of eating a
meal with minimal disruptions. Thus parents who were
permissive would have been categorized as having poor
family functioning on the MICS, as was seen in this ana-
lysis. These results suggest that the parenting dimen-
sions in the GPOS are related to the concepts captured
by the MICS, but not completely overlapping. Overall,
the GPOS focuses more on parent behaviors while the
MICS takes the whole family and the child’s response to
parent behaviors into account. As a result, the GPOS
views the behavioral aspect of parenting from another
angle, which may potentially complement the results of
the MICS. A previous study noted no significant rela-
tionship between task accomplishment, behavior control
and child BMI z-score [46]. Whether or not the dimen-
sions of firm discipline/structure and permissiveness
from the GPOS are related to child BMI remains to be
seen. This type of analysis could highlight whether or
not the behavioral aspects of parenting captured by the
GPOS are providing us with additional information that
is not captured in the MICS, thereby providing us with a
more complete picture of the parenting and family dy-
namics during mealtimes.

It is interesting to note that the self-report measures
were not as well correlated with the observed parenting
behaviors of the GPOS. It was not surprising to see that
parents who were viewed as warm/affectionate as well as
supportive/sensitive to their child’s needs self-report that
they did not engage in psychologically controlling or
harsh parenting behaviors. However, observed behaviors
of firm discipline, behavioral control, and structure on
the GPOS were not self-reported as such. Instead, these
parents self-reported more lax parenting behaviors (as
measured by the Raising Children’s Checklist). In
addition, observed permissive parenting behaviors were
self-reported by parents as being more psychologically
controlling and firm (PRPBI). When children reported
on their parent’s behaviors, only detachment was in-
versely correlated with parent displays of warmth. There
was no correlation between the behavioral dimensions of
parenting as assessed by the GPOS or self-report mea-
sures. Thus, overall it appears that the emotional dimen-
sions of parenting may be more accurately reported
while behavioral dimensions may be subject to personal
biases or social desirability. While a few studies have
found poor correlations between parent and child re-
ports of parenting behaviors [66,73], we are unaware of
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any study to date that has compared direct observation
of parenting behaviors with parent or child self-report
measures of parenting. The results of our study highlight
the potential difficulty in using self-report measures of
parenting, and suggest that the emotional dimensions of
parenting may be more accurately captured in these
self-report measures than the behavioral dimensions of
parenting.

In our analyses, we also found that parents with higher
education, lower BMI scores, and older age scored
higher on warmth/affection and support/sensitivity. A
few studies using self-report measures of parenting have
found that authoritative parenting is associated with
higher parental SES [17], and parents with higher levels
of education were less likely to use controlling behaviors
like coercion or overprotection [34]. Studies have re-
ported that both demographic factors (like higher in-
come and educational attainment [74]) and authoritative
or supportive parenting [4] are associated with lower
risk for obesity. Whether parenting mediates the rela-
tionship between demographic factors and child weight
status has not been investigated. Given the correlation
between certain parenting behaviors and SES/educa-
tional level, this relationship should be clarified and may
provide further evidence for targeting general parenting
in future interventions.

While several of the dimensions captured in the Gen-
eral Parenting Observational Scale appear to be robust,
there were a few limitations. First, the sample was rela-
tively small and only conducted on overweight children
and their parents, who were also primarily overweight.
Many children also came from two parent families,
where general parenting behaviors may be different than
in single parent families. Validity of this measure should
be tested in larger samples that include a broader range
of marital statuses, weight categories, racial/ethnic and
cultural groups, and educational backgrounds. Our abil-
ity to only record one family meal per subject may have
also limited the generalizability of our findings. However
other groups have reported that one video recording
may be sufficient [49-51], and meals were re-recorded if
the parent indicated that the interactions or the meal it-
self was not typical. Finally, several dimensions were
relatively unobserved in this mealtime setting (psycho-
logical control, physical control, permissiveness, neglect),
and it begs the question as to whether a different par-
ent—child interaction setting should be used to assess a
broader range of these general parenting behaviors.
Other observational systems, like the Home Observation
for Measurement of the Environment (HOME) [37] and
Dyadic Parent Child Interaction Coding Scheme
(DPICS) [38], have typically been used in play situations.
But as children grow older and we assess parenting beha-
viors at this later time, play situations may not be
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developmentally appropriate. Given that we are interested
in using this scale to determine the relationship between
general parenting and childhood obesity and other
weight-related behaviors, the mealtime interaction seems
to be an appropriate setting. However, we did not video-
tape and code other eating or activity related situations,
like snack time, and the interactions found here may only
be relevant to the meal time situation. Examination of this
tools’ efficacy in other settings should be explored.

Conclusion

There is growing interest in the role of general parenting
behaviors in the development and potential treatment of
childhood obesity. At this time several studies report
that authoritative or supportive parenting behaviors are
associated with lower risk of obesity [4,5] and improved
eating behaviors [20,21]. However, there are still discrep-
ancies reported in these relationships [6,19] and the use
of self-report measures of parenting may be contributing
to this discrepancy. While there is a role for self-report
measures of parenting, particularly when a child reports
on his/her parent’s behaviors and this is correlated with
his/her developmental outcomes, these measures may
still be limited by difficulties with understanding the se-
lected concepts or recall bias. Many people also find it
difficult to recognize how their own behaviors impact
and are viewed by others. Therefore, an observational
tool may provide a more objective or standardized
means of measuring parenting. Since there are few
observational assessments of general parenting, we
developed the General Parenting Observational Scale to
assess parent behaviors in a mealtime situation. It ap-
pears that the primary dimensions of warmth/affection,
support/sensitivity, and firm discipline/structure were
robustly captured in this tool. Continued use of this tool
among families with a wider age range of child weights
and demographic variability will help to determine the
versatility of this tool. While observational methods may
be more labor and time-intensive, it offers another stan-
dardized and possibly more objective means of assessing
general parenting. This may result in more homogeneity
in research results, allowing one to determine the true
relationship between general parenting and obesity-
related behaviors.

Abbreviations

GPOS: General Parenting Observational Scale; MICS: Mealtime Family
Interaction Coding System; BMI: Body mass index; RA: Research assistant;
CRPBI: Child's Report of Parental Behavior Inventory; PRPBI: Parent Report of
Parental Behavior Inventory; RCC: Raising Children Checklist; BMI-Z: BMI
z-score; HOME: Home Observation for Measurement of the Environment;
DPICS: Dyadic Parent Child Interaction Coding Scheme.

Competing interests
The authors declare that they have no competing interests.

Page 13 of 15

Authors’ contributions

KR conceived of and designed the study, obtained funding for the study,
acquired and analysed the data, and drafted the manuscript. SD participated
in the design of the study, analysis of the data, and manuscript revision. EJ
participated in the design of the study, collection of data, and manuscript
revision. KB participated in the collection of data and manuscript revision. RS
participated in the design of the study and manuscript revision. RW
contributed to the design of the study and manuscript revision. All authors
read and approved the final manuscript.

Acknowledgements

We are grateful to the staff at the Weight Control and Diabetes Research
Center (Rl) and the Center for Healthy Eating and Activity Research (CA) who
participated in data collection and the families who participated in the study.
This research was supported by grant number K23HD057299 from the
Eunice Kennedy Shriver National Institute of Child Health and Human
Development awarded to KR.

Author details

'Department of Pediatrics, School of Medicine, University of California, San
Diego, La Jolla, USA. “Department of Psychiatry and Human Behavior, Brown
University Medical School, Providence, USA. School of Medicine,
Department of Psychiatry, University of California, San Diego, La Jolla, USA.
“Division of Academic General Pediatrics, Developmental Pediatrics, and
Community Health, University of California, San Diego, School of Medicine,
9500 Gilman Drive, MC 0874, La Jolla, CA 92093, USA.

Received: 19 August 2014 Accepted: 27 March 2015
Published online: 10 April 2015

References

1. Sleddens EF, Gerards SM, Thijs C, de Vries NK, Kremers SP. General
parenting, childhood overweight and obesity-inducing behaviors: a review.
Int J Pediatr Obes. 2011:6(2-2):e12-27.

2. Faith MS, Van Horn L, Appel LJ, Burke LE, Carson JA, Franch HA, et al.
Evaluating parents and adult caregivers as “agents of change” for treating
obese children: evidence for parent behavior change strategies and
research gaps: a scientific statement from the American Heart Association.
Circulation. 2012;125(9):1186-207.

3. Pritchett R, Kemp J, Wilson P, Minnis H, Bryce G, Gillberg C. Quick, simple
measures of family relationships for use in clinical practice and research. A
systematic review Fam Pract. 2011,28(2):172-87.

4. Rhee KE, Lumeng JC, Appugliese DP, Kaciroti N, Bradley RH. Parenting styles
and overweight status in first grade. Pediatrics. 2006;117(6):2047-54.

5. Wake M, Nicholson JM, Hardy P, Smith K. Preschooler obesity and parenting
styles of mothers and fathers: Australian national population study.
Pediatrics. 2007;120(6):e1520-7.

6. Agras WS, Hammer LD, McNicholas F, Kraemer HC. Risk factors for childhood
overweight: a prospective study from birth to 95 years. J Pediatr. 2004;145(1)20-5.

7. Chen JL, Kennedy C. Factors associated with obesity in Chinese-American
children. Pediatr Nurs. 2005;31(2):110-5.

8. Baranowski T, O'Connor T, Hughes S, Sleddens E, Beltran A, Frankel L, et al.
Houston... We have a problem! Measurement of parenting. Child Obes.
2013;9(Suppl):S1-4.

9. Kremers S, Sleddens E, Gerards S, Gubbels J, Rodenburg G, Gevers D, et al.
General and food-specific parenting: measures and interplay. Child Obes.
20139(Suppl):522-31.

10. Darling N, Steinberg L. Parenting Style as Context: An Integrative Model.
Psychol Bull. 1993;113(3):487-96.

11. van der Horst K, Kremers S, Ferreira |, Singh A, Oenema A, Brug J. Perceived
parenting style and practices and the consumption of sugar-sweetened
beverages by adolescents. Health Educ Res. 2007;22(2):295-304.

12. 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):369-77.

13. Musher-Eizenman DR, Holub SC. Children's eating in the absence of hunger:
the role of restrictive feeding practices. In: Flamenbaum R, editor. Childhood
obesity and health research. Hauppauge, NY, USA: Nova Science Publishers;
2006. p. 135-56.



Rhee et al. International Journal of Behavioral Nutrition and Physical Activity (2015) 12:49

20.

21.

22.

23.

24.

25.

26.
27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

Hughes SO, Power TG, Orlet FJ, Mueller S, Nicklas TA. Revisiting a
neglected construct: parenting styles in a child-feeding context. Appetite.
2005;44(1):83-92.

Hughes SO, Shewchuk RM, Baskin ML, Nicklas TA, Qu H. Indulgent feeding
style and children's weight status in preschool. J Dev Behav Pediatr.
2008;29(5):403-10.

Tovar A, Hennessy E, Pirie A, Must A, Gute DM, Hyatt RR, et al. Feeding
styles and child weight status among recent immigrant mother-child dyads.
Int J Behav Nutr Phys Act. 2012,9:62.

Berge JM, Wall M, Bauer KW, Neumark-Sztainer D. Parenting characteristics

in the home environment and adolescent overweight: a latent class analysis.

Obesity (Silver Spring). 2010;18(4):818-25.

Vereecken C, Legiest E, De Bourdeaudhuij I, Maes L. Associations between
general parenting styles and specific food-related parenting practices and
children's food consumption. Am J Health Promot. 2009;23(4):233-40.

De Bourdeaudhuij |, Te Velde SJ, Maes L, Perez-Rodrigo C, de Almeida MD,
Brug J. General parenting styles are not strongly associated with fruit and
vegetable intake and social-environmental correlates among 11-year-old
children in four countries in Europe. Public Health Nutr. 2009;12(2):259-66.
Kremers SP, Brug J, de Vries H, Engels RC. Parenting style and adolescent
fruit consumption. Appetite. 2003;41(1):43-50.

Pearson N, Atkin AJ, Biddle SJ, Gorely T, Edwardson C. Parenting styles,
family structure and adolescent dietary behaviour. Public Health Nutr.
2010;13(8):1245-53.

Brotman LM, Dawson-McClure S, Huang KY, Theise R, Kamboukos D, Wang J,
et al. Early childhood family intervention and long-term obesity prevention
among high-risk minority youth. Pediatrics. 2012;129(3).€621-8.

Power TG, Sleddens EF, Berge J, Connell L, Govig B, Hennessy E, et al.
Contemporary research on parenting: conceptual, methodological, and
translational issues. Child Obes. 2013;,9(Suppl):587-94.

Taylor A, Wilson C, Slater A, Mohr P. Parent- and child-reported parenting.
Associations with child weight-related outcomes Appetite. 2011;57(3):700-6.
Haines J, Neumark-Sztainer D, Hannan P, Robinson-O'Brien R. Child versus
parent report of parental influences on children's weight-related attitudes
and behaviors. J Pediatr Psychol. 2008;33(7):783-8.

Masse LC, Watts AW. Stimulating innovations in the measurement of
parenting constructs. Child Obes. 2013;9(Suppl):S5-13.

Baumrind D. Child care practices anteceding three patterns of preschool
behavior. Genet Psychol Monogr. 1967;75(1):43-88.

Becker WC, Peterson DR, Luria Z, Shoemaker DJ, Hellmer LA. Relations of
factors derived from parent-interview ratings to behavior problems of
five-year-olds. Child Dev. 1962;33:509-35.

Shaefer ES. A circumplex model for maternal behavior. J Abnormal Soc
Psychol. 1959,59:226-35.

Maccoby E, Martin J. Socialization in the Context of the Family: Parent—child
Interaction. In: Hetherington E, editor. Handbook of Child Psychology:
Socialization, Personality and Social Development. New York: Wiley;
1983. p. 1-101.

Barber BK. Parental psychological control: revisiting a neglected construct.
Child Dev. 1996,67(6):3296-319.

Slater MA, Power TG. Multidimensional assessment of parenting in single-parent
families. In: Vincent JP, editor. Advances in Family Intervention, Assessment and
Theory. Greenwich, CT, USA: JAI Press; 1987. p. 197-228.

Carr A, Pike A. Maternal scaffolding behavior: links with parenting style and
maternal education. Dev Psychol. 2012,48(2):543-51.

Sleddens EF, O'Connor TM, Watson KB, Hughes SO, Power TG, Thijs C, et al.
Development of the Comprehensive General Parenting Questionnaire for
caregivers of 5-13 year olds. Int J Behav Nutr Phys Act. 2014;11:15.

Otten R, Harakeh Z, Vermulst AA, Van den Eijnden RJ, Engels RC. Frequency
and quality of parental communication as antecedents of adolescent smoking
cognitions and smoking onset. Psychol Addict Behav. 2007,21(1):1-12.
Rodenburg G, Kremers SP, Oenema A, van de Mheen D. Psychological
control by parents is associated with a higher child weight. Int J Pediatr
Obes. 2011;6(5-6):442-9.

Caldwell BM, Bradley RH. Home Observation for Measurement of the
Environment (HOME) - Revised Edition. Little Rock, Arkansas: University of
Arkansas; 1984.

Eyberg S.M, Bessmer J, Newcomb K, Edwards D., and Robinson E.A. Dyadic
Parent-child Interaction Coding Scheme II:A manual. April, 2009 [http:/pcit.
phhp.ufl.edu/measures/dpics%20%283rd%20edition%29%20manual%
20version%203.07.pdf]

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Page 14 of 15

Drucker RR, Hammer LD, Agras WS, Bryson S. Can mothers influence their
child's eating behavior? J Dev Behav Pediatr. 1999;20(2):88-92.

Klesges RC, Coates TJ, Brown G, Sturgeon-Tillisch J, Moldenhauer-Klesges
LM, Holzer B, et al. Parental influences on children's eating behavior and
relative weight. J Appl Behav Anal. 1983;16(4):371-8.

Koivisto UK, Fellenius J, Sjoden PO. Relations between parental mealtime
practices and children's food intake. Appetite. 1994;22(3):245-57.

McKenzie TL, Sallis JF, Nader PR, Patterson TL, Elder JP, Berry CC, et al.
BEACHES: an observational system for assessing children's eating and physical
activity behaviors and associated events. J Appl Behav Anal. 1991,24(1):141-51.
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(1):37-45.

Hughes SO, Patrick H, Power TG, Fisher JO, Anderson CB, Nicklas TA. The
impact of child care providers’ feeding on children's food consumption. J
Dev Behav Pediatr. 2007;28(2):100-7.

Moens E, Braet C, Soetens B. Observation of family functioning at mealtime:
a comparison between families of children with and without overweight. J
Pediatr Psychol. 2007;32(1):52-63.

Berge JM, Jin SW, Hannan P, Neumark-Sztainer D. Structural and interpersonal
characteristics of family meals: associations with adolescent body mass index
and dietary patterns. J Acad Nutr Diet. 2013;113(6):816-22.

Epstein LH, Valoski A, Koeske R, Wing RR. Family-based behavioral weight
control in obese young children. J Am Diet Assoc. 1986;86(4):481-4.
Epstein LH, Wing RR. Behavioral treatment of childhood obesity. Psychol
Bull. 1987;101(3):331-42.

Stark LJ, Jelalian E, Powers SW, Mulvihill MM, Opipari LC, Bowen A, et al.
Parent and child mealtime behavior in families of children with cystic
fibrosis. J Pediatr. 2000;136(2):195-200.

Powers SW, Patton SR, Byars KC, Mitchell MJ, Jelalian E, Mulvihill MM, et al.
Caloric intake and eating behavior in infants and toddlers with cystic
fibrosis. Pediatrics. 2002;109(5):E75-5.

Stark LJ, Jelalian E, Mulvihill MM, Powers SW, Bowen AM, Spieth LE, et al.
Eating in preschool children with cystic fibrosis and healthy peers:
behavioral analysis. Pediatrics. 1995,95(2):210-5.

Belsky J, Crnic K, Woodworth S. Personality and parenting: exploring the
mediating role of transient mood and daily hassles. J Pers. 1995;63(4):905-29.
Epstein NB, Bishop DS, Levin S. The McMaster Model of family functioning.
Journal of Marriage and Family Counseling. 1978;4:19-31.

Dickstein S, Hayden L, Schiller M, Seifer R, San Antonio W. Providence
Family Study. Family Mealtime Interaction coding system. Unpublished
coding manual. Brown University School of Medicine. Providence, RI, USA:
Bradley Hospital; 1994.

Hayden L, Schiller M, Dickstein S, Seifer R, Sameroff A, Miller |, et al. Levels of
family assessment I: Family, marital and parent-child interaction. J Fam
Psychol. 1998;12:7-22.

Schaefer E. Children's reports of parental behavior: an inventory. Child Dev.
1965;36:413-24.

Armentrout J, Burger G. Children's reports of parental child-rearing behavior
at five grade levels. Dev Psychol. 1972;7:44-8.

Mann BJ, Sanders S. Child dissociation and the family context. J Abnorm
Child Psychol. 1994;22(3):373-88.

Stein RI, Epstein LH, Raynor HA, Kilanowski CK, Paluch RA. The influence of
parenting change on pediatric weight control. Obes Res. 2005;13(10):1749-55.
den Exter Blokland EA, Hale 3rd WW, Meeus W, Engels RC. Parental support
and control and early adolescent smoking: a longitudinal study. Subst Use
Misuse. 2007;42(14):2223-32.

Schludermann S, Schludermann E. Questionnaire for Children and Youth
(CRPBI-30). Winnipeg: University of Manitoba; 1988.

Schludermann E, Schludermann S. Replicability of factors in Children's
Report of Parent Behavior (CRPBI). J Psychol. 1970,76:239-49.

Locke LM, Prinz RJ. Measurement of parental discipline and nurturance. Clin
Psychol Rev. 2002;22(6):895-929.

Conger RD, Ge X. Conflict and cohesion in parent-adolescent relations: Changes
in emotional expression from early to mid-adolescence. In: Cox M, Brooks-Gunn J,
editors. Conflict and cohesion in families: Causes and consequences. Mahwah, NJ:
Erlbaurn; 1999. p. 185-206.

Conger RD, Wallace LE, Sun 'Y, Simons RL, McLoyd VC, Brody GH. Economic
pressure in African American families: a replication and extension of the
family stress model. Dev Psychol. 2002;38(2):179-93.


http://pcit.phhp.ufl.edu/measures/dpics%20%283rd%20edition%29%20manual%20version%203.07.pdf
http://pcit.phhp.ufl.edu/measures/dpics%20%283rd%20edition%29%20manual%20version%203.07.pdf
http://pcit.phhp.ufl.edu/measures/dpics%20%283rd%20edition%29%20manual%20version%203.07.pdf

Rhee et al. International Journal of Behavioral Nutrition and Physical Activity (2015) 12:49

66.

67.

68.

69.

70.

71.

72.

73.

74.

Schwarz JC, Barton-Henry ML, Pruzinsky T. Assessing child-rearing behaviors:
a comparison of ratings made by mother, father, child, and sibling on the
CRPBI. Child Dev. 1985,56(2):462-79.

Tien JY, Roosa M, Michaels M. Agreement between parent and child reports
of parental behaviors. J Marriage Fam. 1994;56(2):341-55.

Shumow L, Vendell D, Posner J. Harsh, firm, and permissive parenting in
low-income families: Relations to children's academic achievement and
behavioral adjustments. J Fam Issues. 1998;19:483-507.

Greenberger E, Goldberg W. Work, Parenting, and the Socialization of
Children. Dev Psychol. 1989;25:22-35.

NICHD Study of Early Child Care and Youth Development https://www.
nichd.nih.gov/research/supported/seccyd/Pages/overview.aspx#instruments
Ogden CL, Kuczmarski RJ, Flegal KM, Mei Z, Guo S, Wei R, et al. Centers for
Disease Control and Prevention 2000 growth charts for the United States:
improvements to the 1977 National Center for Health Statistics version.
Pediatrics. 2002;109(1):45-60.

Kuczmarski RJ, Ogden CL, Grummer-Strawn LM, Flegal KM, Guo SS, Wei R,
et al. CDC growth charts: United States. Adv Data. 2000;314:1-27.

Huver RM, Engels RC, Vermulst AA, de Vries H. Bi-directional relations
between anti-smoking parenting practices and adolescent smoking in a
Dutch sample. Health Psychol. 2007;26(6):762-8.

Ogden CL, Lamb MM, Carroll MD, Flegal KM. Obesity and socioeconomic
status in children and adolescents: United States, 2005-2008. NCHS Data
Brief. 2010;51:1-8.

Page 15 of 15

Submit your next manuscript to BioMed Central
and take full advantage of:

¢ Convenient online submission

¢ Thorough peer review

* No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

* Research which is freely available for redistribution

Submit your manuscript at ( -
www.biomedcentral.com/submit BiolVled Central



https://www.nichd.nih.gov/research/supported/seccyd/Pages/overview.aspx#instruments
https://www.nichd.nih.gov/research/supported/seccyd/Pages/overview.aspx#instruments

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Defining general parenting styles and dimensions
	Creation of general parenting observational scale
	Emotional dimensions of parenting
	Behavioral dimensions of parenting


	Methods
	Subjects
	Procedure
	Measures
	General Parenting Observational Scale (GPOS)

	Mealtime Family Interaction Coding System (MICS)
	Child measures
	Parent measures
	Anthropometrics
	Analysis


	Results
	Discussion
	Conclusion
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References

