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Parental Monitoring of Children’s Media Consumption
The Long-term Influences on Body Mass Index in Children
Stacey S. Tiberio, PhD; David C. R. Kerr, PhD; Deborah M. Capaldi, PhD; Katherine C. Pears, PhD;
Hyoun K. Kim, PhD; Paulina Nowicka, PhD

IMPORTANCE Although children’s media consumption has been one of the most robust risk
factors for childhood obesity, effects of specific parenting influences, such as parental media
monitoring, have not been effectively investigated.

OBJECTIVES To examine the potential influences of maternal and paternal monitoring of child
media exposure and children’s general activities on body mass index (BMI) in middle
childhood.

DESIGN, SETTING, AND PARTICIPANTS A longitudinal study, taken from a subsample of the
Three Generational Study, a predominantly white, Pacific Northwest community sample
(overall participation rate, 89.6%), included assessments performed from June 1998 to
September 2012. Analyses included 112 mothers, 103 fathers, and their 213 children (55.4%
girls) at age 5, 7, and/or 9 years. Participation rates ranged from 66.7% to 72.0% of all eligible
Three Generational Study children across the 3 assessments.

EXPOSURES Parents reported on their general monitoring of their children (whereabouts and
activities), specific monitoring of child media exposure, children’s participation in sports and
recreational activities, children’s media time (hours per week), annual income, and
educational level. Parental BMI was recorded.

MAIN OUTCOMES AND MEASURES Predictions to level and change in child BMI z scores were
tested.

RESULTS Linear mixed-effects modeling indicated that more maternal, but not paternal,
monitoring of child media exposure predicted lower child BMI z scores at age 7 years (95% CI,
−0.39 to −0.07) and less steeply increasing child BMI z scores from 5 to 9 years (95% CI, −0.11
to −0.01). These effects held when more general parental monitoring, and parent BMI, annual
income, and educational level were controlled for. The significant negative effect of maternal
media monitoring on children’s BMI z scores at age 7 years was marginally accounted for by
the effect of child media time. The maternal media monitoring effect on children’s BMI z score
slopes remained significant after adjustment for children’s media time and sports and
recreational activity.

CONCLUSIONS AND RELEVANCE These findings suggest that parental behaviors related to
children’s media consumption may have long-term effects on children’s BMI in middle
childhood. They underscore the importance of targeting parental media monitoring in efforts
to prevent childhood obesity.
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C hildren’s media consumption has been consistently
linked to childhood obesity.1-5 Research on children’s
media use has focused on identifying factors of direct

relevance to weight, such as the number of hours children
spend watching a television or computer,2,3 the presence of
television screens in children’s bedrooms,4 and whether
eating while watching television increases caloric intake.5

Although studies have revealed parents’ role in structuring
children’s physical activities,6-8 prior work has not effec-
tively addressed how parents monitor and influence seden-
tary activities and the links to children’s obesity. Better
understanding of the role that parents may play in the
monitoring of their children’s media consumption with an
examination of more general forms of monitoring is critical
to the development of targeted, preventive interventions
for obesity. In the current study, we sought to disentangle
the potential influences of multiple parenting behaviors
and parent and family characteristics on body mass index
(BMI) in children to identify specific parental behaviors that
may protect or put children at risk for unhealthy weight
development.

Because obesity by middle childhood portends lifelong
risk,9 identifying modifiable parental influences in this pe-
riod, such as lack of media monitoring, may have implica-
tions for health in childhood and adulthood. We used longi-
tudinal data from middle childhood,10 when parents still
maintain primary responsibility for children’s health behav-
iors. We first distinguished among parental monitoring behav-
iors thought to confer specific risk for obesity (media moni-
toring) and more general direct monitoring (supervision) and
indirect monitoring (communication and time spent with child)
that are broadly relevant to developmental risk. We also con-
trolled for potentially confounding family characteristics (pa-
rental BMI, annual income, and educational levels). Finally, we
explored whether these associations would be attenuated by
child behaviors thought to confer specific risk for obesity (child
media time and participation in sports and recreational
activities).11

We hypothesized that parental monitoring behaviors (di-
rect, indirect, and media monitoring) would be inversely
related to intraindividual and interindividual variation in
child BMI beyond prediction from family characteristics (pa-
rental BMI, annual income, and educational level). Given the
sedentary behavior associated with media time and exposure
to potential food advertisement, monitoring of child media
exposure was hypothesized to be especially relevant. Lower
monitoring of a child’s whereabouts and activities (direct)
and less communication and time spent with child (indirect)
were hypothesized to affect child BMI through parental
absence and unawareness of children’s diets and/or behav-
iors. Stronger monitoring effects were expected for mothers,
who are more often children’s primary caregivers, than for
fathers. We also tested whether associations between paren-
tal monitoring behaviors and child BMI, especially associa-
tions related to media monitoring, would be attenuated by
child behaviors hypothesized to be inversely (participation in
sports and recreational activities) or directly (media time)
related to child BMI.

Methods

Participants
After the Oregon Social Learning Center institutional review
board approval and written parental informed consent, 213 chil-
dren (55.4% girls) and their 103 fathers and 112 mothers were
assessed across childhood during the Three Generational Study
(3GS),10 which originally examined the intergenerational trans-
mission of risk for antisocial and maladaptive behaviors and
substance abuse. Fathers had been originally recruited at age
9 or 10 years owing to elevated neighborhood risk for delin-
quency (Oregon Youth Study12 [n = 206]) and assessed nearly
annually to age 37 years. The 3GS is a predominantly white,
Pacific Northwest community sample. Current data included
assessments performed from June 1998 to September 2012. Eli-
gible 3GS children (≤2 per partner of the men) participated at
the age 5-, 7-, and 9-year assessments (89.4%, 92.9%, and
93.0%, respectively). Children were considered for the pre-
sent analyses if (1) their heights and weights were measured
at least once across the assessments (92.6%, 96.6%, and 97.5%
of participating 3GS children, respectively, at the 3 age assess-
ments) and (2) their data were complete for other study pre-
dictors (86.0%, 87.3%, and 82.1% of those meeting criterion 1).

Child participation rates ranged from 66.7% to 72.0% of
all eligible and from 71.7% to 77.5% of all participating 3GS
children across assessments. Averaged over assessments,
independent sample t tests indicated that the included chil-
dren, compared with excluded participating children, had
fathers who engaged in more media monitoring (95% CI,
0.14 to 0.98), mothers who engaged in less direct monitor-
ing (95% CI, −0.05 to −0.001), and parents with higher
annual incomes (95% CI, $1300 to $12 700). There were no
other significant differences between the groups for other
study predictors or child BMI. Of the children’s mothers and
fathers, 99.5% and 88.6%, respectively, were the children’s
biological parents (others were stepparents). Information on
children’s living situations is presented in Table 1.

Procedures
Parents and children were assessed when children were aged
5, 7, and 9 years, using questionnaires, interviews, and physi-
cal measurements. Children participated at 1, 2, or 3 assess-
ments (33, 97, and 83 children, respectively). For 82.1% to 94.4%
of children and 87.0% to 94.5% of parents, both parents’ re-
ports were available for all study predictors except for par-
ents’ BMI (measured in both parents for 56.8% of children).

Measures
For parental general monitoring, media monitoring, and chil-
dren’s activities, items, response ranges, internal consisten-
cies, percentage of total variance explained, and correlations be-
tween parents’ scores are provided in the eTable in the
Supplement. Items had to demonstrate adequate associations
with their corresponding scales (individual item-to-total cor-
relations of ≥0.20). Averaged across assessments and scales,
item-to-total correlation ranged from 0.28 to 0.78. All scales were
unidimensional. Maternal and paternal monitoring measures
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were used at each assessment to form time-variant (intraindi-
vidual) variables. Other children and family variables served as
controls and were averaged across parents to form time-

variant aggregate variables. Cross-time averages of these time-
variant measures and of those collected at only 1 or 2 assess-
ments served as time-invariant (interindividual) variables.

Table 1. Sample Descriptive Statistics by Assessment Agea

Descriptive Statistic

Assessment by Age of Child

5 y 7 y 9 y Totalb

Children, No. 205 184 85 213

Mothers, No. 108 96 58 112

Fathers, No. 99 91 49 103

Children by living situation, No. (%)

Lived with both biological parents 111 (54.1) 99 (53.8) 35 (41.2) 245 (51.7)

Lived with 1 biological parent (and possibly his or her partner) 89 (43.4) 81 (44.0) 49 (57.6) 219 (46.2)

Lived with both biological parents part time (and possibly their partners) 5 (2.4) 4 (2.2) 1 (1.2) 10 (2.1)

Children’s age, y 5.35 (0.59) 7.28 (0.44) 9.20 (0.31) 6.79 (1.50)

Children’s BMI z scores, standardizedc 0.61 (1.13) 0.62 (1.19) 0.82 (1.17) 0.65 (1.16)

BMI category, No. (%)

Underweight (<5th percentile) 7 (3.4) 6 (3.3) 1 (1.2) 14 (3.0)

Normal (5th to <85th percentile) 122 (59.5) 107 (58.2) 40 (47.1) 269 (56.8)

Overweight (85th to <95th percentile) 43 (21.0) 36 (19.6) 24 (28.2) 103 (21.7)

Obese (≥95th percentile) 33 (16.1) 35 (19.0) 20 (23.5) 88 (18.6)

Parents’ mean BMI 27.29 (5.38) 28.63 (6.00) 29.29 (5.94) 28.14 (5.75)

Father’s BMI category, No. (%)

Underweight (<18.5) 2 (1.0) 0 0 2 (0.4)

Normal (18.5 to <25) 37 (18.0) 12 (6.5) 10 (11.8) 59 (12.4)

Overweight (25 to <30) 41 (20.0) 30 (16.3) 17 (20.0) 88 (18.6)

Obese (≥30) 32 (15.6) 26 (14.1) 11 (12.9) 69 (14.6)

Missing 93 (45.4) 116 (63.0) 47 (55.3) 256 (54.0)

Mother’s BMI category, No. (%)

Underweight (<18.5) 6 (2.9) 4 (2.2) 0 10 (2.1)

Normal (18.5 to <25) 19 (9.3) 33 (17.9) 12 (14.1) 64 (13.5)

Overweight (25 to <30) 23 (11.2) 17 (9.2) 8 (9.4) 48 (10.1)

Obese (≥30) 24 (11.7) 33 (17.9) 16 (18.8) 73 (15.4)

Missing 133 (64.9) 97 (52.7) 49 (57.6) 279 (58.9)

Mother’s monitoring

Direct 3.89 (0.90) 3.84 (1.04) 4.68 (0.57) 4.01 (0.96)

Indirect, d/wk 5.79 (1.16) 5.80 (1.08) 5.67 (1.21) 5.77 (1.14)

Media 4.28 (0.95) 4.16 (0.97) NA 4.22 (0.96)

Father’s monitoring

Direct 3.91 (0.92) 3.94 (0.88) 4.70 (0.54) 4.06 (0.90)

Indirect, d/wk 4.51 (1.83) 4.42 (1.79) 4.36 (1.94) 4.45 (1.83)

Media 3.82 (1.25) 3.75 (1.21) NA 3.79 (1.23)

Parents’ annual income, per $10 000 3.20 (1.83) 3.35 (1.45) 3.04 (1.87) 3.23 (1.70)

Parents’ educational level, No. (%)

0 Parents with >12 y of education 94 (45.8) 82 (44.6) 59 (69.4) 235 (49.6)

1 Parent with >12 y of education 84 (41.0) 78 (42.4) 25 (29.4) 187 (39.5)

2 Parents with >12 y of education 27 (13.1) 24 (13.0) 1 (1.2) 52 (10.9)

Children’s sports and recreational activity 1.31 (0.67) 1.33 (0.62) 1.30 (0.60) 1.25 (0.61)

Children’s media time, h/d 1.78 (0.90) 1.69 (0.73) NA 1.74 (0.83)

Abbreviations: BMI, body mass index; NA, not available.
a Data represent means (SDs) unless otherwise noted. Values for parental

direct, indirect, and media monitoring and children’s sports and recreational
activity are Likert-scaled scores. For direct and media monitoring, the scales
ranged from 1 (never) to 5 (always); for indirect monitoring, from 0 to 7 d/wk;
and for sports and recreational activity, from 0 (less) to 3 (more).

b Total unique children or parents (top 3 rows) or total children by age
observations (n = 474).

c BMI scores were calculated as weight in kilograms divided by height in meters
squared.
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Dependent Variable: Children’s BMI z Scores
Heights and weights were obtained via physical measure-
ments for 91.5% of the children (195 of 213) and 89.0% of the
time-by-person observations (422 of 474) and by parent
reports for the remaining children using the Centers for Dis-
ease Control and Prevention growth charts.13,14 The BMI
scores (calculated as weight in kilograms divided by height
in meters squared) were converted to standardized BMI-
for-age-and-sex z scores. Thus, the dependent variable
represents deviation from a national mean BMI. Two bio-
logically implausible BMI z scores were excluded from the
sample.15,16

Time-Invariant Predictors
Three family characteristics (parental annual income and edu-
cational level, measured at all 3 assessments, and parent BMI,
measured at 1 or 2 assessments) were averaged and entered into
the analyses as time-invariant control predictors. Maternal and
paternal monitoring of media exposure and children’s media
time were assessed only at the age 5- and 7-year assessments;
these time-invariant independent variables were computed as
means of these 2 assessments.

Parental Annual Income
Annual household income was the mean of the mothers’ and
fathers’ reports. One outlier was set to the second-highest value
of $182 400. Scores were divided by 10 000 so that regression
coefficients are interpretable as interindividual differences as-
sociated with a $10 000 difference in annual income.

Parental Educational Level
Parents selected their highest level of education completed
from 7 categories, ranging from “less than 7th grade” to “gradu-
ate degree.” Based on past research17 and for parsimony, pa-
rental educational level was categorized to denote that 0, 1, or
2 parent(s) had more than 12 years of education at 1 assess-
ment or more. The effects of parental educational level on child
BMI were tested for 0 vs 2 parents and 1 vs 2 parent(s) with some
form of postsecondary education.

Parental BMI
Parents’ BMI scores were calculated from physical measure-
ments for all fathers and 44.6% of mothers (others contrib-
uted self-reports). When both parents’ BMI scores were
available (for 95 parents of 121 children), they were aver-
aged; otherwise, the parental BMI variable denoted only
paternal BMI (19 fathers of 88 children) or maternal BMI (1
mother of 4 children).

Parental Monitoring of Media Exposure
Parents answered 3 questions regarding their limiting of their
child’s media exposure (D.M.C., K.C.P., J. Wilson, MS, and L.
Bruckner, BS, Parent Interview [unpublished instrument], Or-
egon Social Learning Center, 1998). Response scales ranged
from 1 (never or almost never) to 5 (always or almost always),
in addition to an option for “never ever watched television or
videos or played video games,” which was recoded to 5. For
children aged 5 and 7 years, respectively, 19.5% and 7.1% of

mothers and 13.2% and 4.9% of fathers restricted their chil-
dren from playing video games.

Children’s Media Time
Parents reported the typical number of hours their child spent
(1) watching television or movies and (2) playing video games
during school-year weekdays and weekends (D.M.C., K.C.P.,
J. Wilson, and L. Bruckner, Parent Interview). A weighted mean
(5/7 × weekday hours + 2/7 × weekend hours) was calculated
to denote the typical number of hours of media time per day
averaged for both television/movies and video games. Moth-
ers’ and fathers’ reports were averaged into a composite child
media time score.

Time-Varying Predictors
Separate scores for general monitoring and children’s activi-
ties were created at each of the assessments (at ages 5, 7, and
9 years) to determine time-specific associations with child BMI
z scores.

General Parental Monitoring
Parents completed 3 items describing direct parental monitor-
ing practices (supervision, awareness, and control of child
whereabouts and associates). Response scales ranged from 1
(very often/every day) to 5 (never). Identical items were used
at ages 5 and 7 years but were modified at age 9 years to be more
developmentally appropriate (D.M.C., K.C.P., J. Wilson, and L.
Bruckner, Parent Interview; D.M.C. and J. Wilson, Monitor and
Parent-Child Relationship [unpublished instrument], Oregon
Social Learning Center, 1998). Five items regarding more in-
direct forms of parental monitoring (conversation about child’s
day and time spent with child; response scale: 0-7 d/wk) as-
sessed at each age and reported by parents were not signifi-
cantly associated with direct monitoring practices and thus
were considered separate predictors of child BMI (D.M.C. and
J. Wilson, Monitor and Parent-Child Relationship).

Children’s Sports and Recreational Activity
Parents reported on their child’s participation in sports (2
items)18,19 and family recreational activities (2 items; G.R. Pat-
terson, PhD, Family Activities Checklist [unpublished instru-
ment], Oregon Social Learning Center, 1982). Item response
scales were recoded to range from 0 to 3, and mothers’ and fa-
thers’ reports were averaged at each time point to create a com-
posite score (hereafter referred to as activities).

Data Analytic Strategy
Dependence among children’s BMI z scores across middle child-
hood and siblings’ BMI z scores were accounted for by fitting
3-level linear mixed-effects models. Children’s ages were grand-
mean centered at the middle assessment (mean age, 7.3 years),
and children’s BMI z scores at age 7.3 years were free to vary
within the sample (ie, random child intercept). Models 1 and
2 for mothers and fathers addressed the first set of hypoth-
eses examining the simultaneous influences of (1) direct and
indirect general monitoring as both intraindividual and inter-
individual predictors and (2) media monitoring as an interin-
dividual predictor of children’s BMI z scores while also con-

Monitoring of Children’s Media Consumption Original Investigation Research

jamapediatrics.com JAMA Pediatrics May 2014 Volume 168, Number 5 417

Copyright 2014 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 05/22/2023



Copyright 2014 American Medical Association. All rights reserved.

trolling for interindividual differences in parents’ BMI, annual
income, and educational level.

Model 3 addressed the second set of hypotheses examin-
ing whether maternal monitoring effects on children’s BMI z
scores were attenuated by children’s activities (as an intrain-
dividual and interindividual predictor) and media time (as an
interindividual predictor). Averaging mothers’ and fathers’ BMI
scores was necessary to retain sufficient sample size, but this
results in a loss of information and prevents individual exami-
nation of effects, which may vary for children with only 1 over-
weight or obese parent rather than 2. We thus included both a
main effect of mean parent BMI and an interaction term be-
tween parent BMI and a contrast coefficient denoting whether
the parental BMI effect on child BMI varied for those children
with 2 (coded as 0.5) vs only 1 overweight or obese parent
(coded as −0.5). This effect applies only to children with com-
plete data on mothers’ and fathers’ BMI scores; children with
only 1 parent BMI measure (coded as 0) were excluded from
the mean comparison and included in the main effect of par-
ent BMI.

Results
Descriptive statistics (Table 1) indicated that children’s mean
BMI z scores increased from 0.61 to 0.82 across middle child-
hood. Overweight and obesity prevalence across all assess-
ments ranged from 37.1% to 51.8% for children. Of the 121 chil-
dren with complete maternal and paternal BMI scores, 69, 40,
and 12, respectively, had 2, 1, or 0 overweight or obese par-
ent(s) at 1 assessment or more; of the 92 children with 1 par-
ent report, 55 mothers or fathers were overweight or obese.
Mothers’ and fathers’ general direct monitoring showed slight
increases over time, whereas all other variables appeared rela-
tively stable. Mothers and fathers reported similar mean lev-
els of direct monitoring, whereas mothers reported more in-
direct and media monitoring than fathers. Averaged across
assessments, children spent 1.74 h/d watching television and/or
playing video games, and 19.6% of children spent more than
the American Academy of Pediatrics’ recommended maxi-
mum of 2 h/d.20

Parents’ General and Media Monitoring
The first set of hypotheses relating parental monitoring be-
haviors to children’s BMI z scores while controlling for family
characteristics were partially supported for mothers only
(Table 2; models 1 and 2). Maternal media monitoring pre-
dicted level and change in children’s BMI z scores; maternal
and paternal general monitoring did not. Children whose moth-
ers engaged in less media monitoring had higher BMI z scores
at age 7 years and more steeply increasing BMI z scores from
age 5 to age 9 years. The years in which parents engaged in more
direct and indirect monitoring, however, were not predictive
of concurrent decreases in children’s BMI z scores across middle
childhood. Parent BMI scores predicted children’s BMI z scores
at age 7 years but not changes in BMI z scores from 5 to 9 years.
The parental BMI effect at age 7 years was amplified for chil-
dren with 2 overweight or obese parents vs 1. Children from

homes where only 1 parent (rather than 2) had more than 12
years of education had higher BMI z scores at age 7 years, but
there were no significant differences in the prediction of child
BMI z score slopes. Finally, neither children's BMI z scores at
age 7 years nor their BMI z score slopes significantly differed
for children from homes where neither (rather than both) par-
ents had more than 12 years of education, nor was parental an-
nual income a significant predictor of either outcome. The ma-
ternal and paternal media monitoring models, respectively,
accounted for 2.7% and 2.3% of variation in children's BMI z
scores across time and 23.7% and 18.8% of variation between
children's BMI z scores.21

Parents’ General and Media Monitoring Controlling
for Children’s Behaviors
Finally, we considered whether children’s activities and me-
dia time might attenuate the associations between parental BMI
and educational level and between maternal media monitor-
ing and child BMI z scores (Table 2; model 3). Intraindividual
increases in children’s activities across middle childhood were
marginally associated with concurrent decreases in chil-
dren’s BMI z scores; however, interindividual variability in chil-
dren’s activities did not relate to lower BMI z scores at age 7
years or less steeply increasing BMI z scores from age 5 to age
9 years. Next, results suggested that the negative effect of ma-
ternal media monitoring on BMI z scores at age 7 years was mar-
ginally accounted for by the effect of child media time, whereas
the effect of maternal media monitoring on children’s BMI z
score slopes remained significant after adjustment for chil-
dren’s media time and activities. The significance of all fam-
ily characteristics effects remained unchanged from the prior
maternal monitoring model, model 1. The addition of chil-
dren’s activities and media time yielded improvement in model
fit over model 1 (scaled χ2

5 difference, 11.43; P = .04),22 explain-
ing 4.1% of children’s variability in BMI z scores across time and
27.3% of the variability in BMI z scores between children.21 The
Figure depicts children’s predicted BMI z scores, given their
ages and the predictor variables identified in model 3.

Discussion
This study highlights the importance of parenting behavior in
children’s weight development across middle childhood. Less
maternal monitoring of media exposure predicted higher BMI
at age 7 years and increasing deviance from child BMI norms
from ages 5 to 9 years. Several competing explanations for these
effects were ruled out. First, whereas lower parental educa-
tional level, higher parental BMI, and having 2 vs 1 over-
weight or obese parent(s) were risk factors for child obesity,
they did not account for effects of maternal media monitor-
ing on child BMI z scores. Second, maternal media monitor-
ing, but not direct or indirect general monitoring, was associ-
ated with child BMI. Thus, low maternal media monitoring does
not seem to reflect more general parental disengagement or
lack of awareness regarding children’s behaviors and where-
abouts. The association between lower maternal media moni-
toring and higher child BMI was primarily explained by a ten-
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dency for these children to spend more hours per week
watching television and playing video games. This supports
the validity of our interpretation that child media time has di-
rect effects on BMI, is under substantial control by parents, and
therefore is a prime target for family intervention.

The link between children’s media time and obesity is not
new.1-5 To our knowledge, however, the link has not been es-
tablished in longitudinal studies that sufficiently control for

the competing influences of parents’ BMI, income, educa-
tional level, and other forms of parenting (ie, general moni-
toring or supervision). The American Academy of Pediatrics
recommends that child media time should be limited to 2 h/d,20

but many children spend more time in front of a screen than
is recommended.23 The results of interventions aimed at de-
creasing television time have not been adequate,24,25 per-
haps because of their low intensity,26 but strengthening pa-

Table 2. Parameter Estimates for Mixed Effects Models

Fixed and Random Effectsa

Parameter Estimate (Error Measurement)b

Model 1:
Maternal

Monitoring

Model 2:
Paternal

Monitoring

Model 3:
Maternal Monitoring

Controlling for
Child Behavior

Fixed effects (sample range for predictor variables)

Child BMI z score at age 7 y (intercept)c 0.21 (0.38) 0.22 (0.43) 0.23 (0.38)

Change in child BMI z score from 5 to 9 y (slope) 0.03 (0.12) 0.07 (0.13) 0.03 (0.12)

Time-variant intraindividual effects

Mother’s or father’s direct monitoring (1-5) −0.07 (0.12) 0.004 (0.15) −0.08 (0.12)

Mother’s or father’s indirect monitoring (0-7 d/wk) −0.003 (0.13) −0.02 (0.07) 0.001 (0.13)

Children’s sports and recreational activities (0-2.9) … … −0.17 (0.20)d

Residual variance 0.55 (0.22)e 0.56 (0.25)e 0.54 (0.22)e

Time-invariant interindividual effects

Prediction of child BMI z score at age 7 y (intercept)

Mother’s or father’s direct monitoring (1-5) 0.15 (0.25) −0.06 (0.26) 0.17 (0.25)

Mother’s or father’s indirect monitoring (0-7 d/wk) 0.10 (0.22) 0.003 (0.13) 0.11 (0.22)

Mother’s or father’s media monitoring (1-5) −0.23 (0.16)f −0.05 (0.13) −0.15 (0.16)d

Parents’ BMI (17.3-45.9) 0.04 (0.03)g 0.04 (0.03)g 0.03 (0.03)g

2 vs 1 Overweight or obese parent(s) 0.02 (0.01)g 0.017 (0.018)d 0.019 (0.016)g

Parents’ annual income, per $10 000 (0.3-18.2) 0.05 (0.10) 0.03 (0.11) 0.07 (0.09)

0 vs 2 Parents with >12 y of education 0.27 (0.43) 0.35 (0.51) 0.25 (0.42)

1 vs 2 Parent(s) with >12 y of education 0.51 (0.43)g 0.50 (0.48)g 0.49 (0.42)g

Children’s sports and recreational activities (0-2.8) … … 0.07 (0.35)

Children’s media time, (0.2-5.1 h/d) … … 0.24 (0.18)f

Prediction of change in child BMI z score from 5-9 y (slope)

Mother’s or father’s direct monitoring (1-5) −0.01 (0.08) −0.06 (0.08) −0.01 (0.08)

Mother’s or father’s indirect monitoring (0-7 d/wk) −0.01 (0.06) 0.02 (0.05) −0.01 (0.06)

Mother’s or father’s media monitoring (1-5) −0.06 (0.05)g −0.03 (0.06) −0.058 (0.057)g

Parents’ BMI (17.3-45.9) −0.001 (0.01) −0.002 (0.01) −0.001 (0.01)

2 vs 1 Overweight or obese parent(s) 0.001 (0.004) 0.002 (0.004) 0.001 (0.004)

Parents’ annual income, per $10 000 (0.3-18.2) 0.02 (0.03) 0.01 (0.03) 0.02 (0.03)

0 vs 2 Parents with >12 y of education −0.06 (0.15) −0.09 (0.16) −0.06 (0.14)

1 vs 2 Parent(s) with >12 y of education 0.01 (0.13) −0.02 (0.13) 0.01 (0.13)

Children’s sports and recreational activities (0-2.8) … … 0.03 (0.11)

Children’s media time, (0.2-5.1 h/d) … … −0.001 (0.06)

Random effect

Child BMI z score at age 7 y (intercept) 0.60 (0.14)e 0.67 (0.23)e 0.57 (0.13)e

Abbreviation: BMI, body mass index.
a See footnote to Table 1 or the eTable for explanation of scores for parental

direct, indirect, and media monitoring and children’s sports and recreational
activity. Parenthetical values following fixed and random effects denote the
sample ranges of the predictor variables. Sample ranges for time-variant
intraindividual effects denote variation within the predictor variables across
time, and sample ranges for time-invariant interindividual effects denote
variation between the predictor variables averaged across time.

b Parenthetical error measurements were calculated as the SE times the critical
value.

c BMI scores were calculated as weight in kilograms divided by height in meters
squared.

d P < .10.
e P < .001.
f P < .01.
g P < .05.
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rental practices regarding limiting child media use is an
important focus in family-based interventions.

Our findings also indicated that child BMI was marginally
responsive to changes in children’s participation in sports and
recreational activities over time such that deviations from age
and sex norms were greater in years of decreased activity. Fu-
ture research should explore these associations by using more

comprehensive measures of physical activity and explore di-
etary options and child eating patterns.

There were some study limitations. The sample was not
racially or ethnically representative of the US population and
was relatively small, thus not permitting comparisons be-
tween boys and girls. Other limitations include subjective mea-
sures of children’s activities and media time and parental be-
havior and our inability to rule out potential social desirability
biases. Incomplete data precluded the ability to test intrain-
dividual effects of media monitoring and independent mater-
nal and paternal BMI effects on child BMI. Furthermore, al-
though the study used a longitudinal design, it was not possible
to distinguish the temporal ordering of predictors and out-
comes, and the design did not allow for causal inferences. In
addition, we did not consider how parental monitoring may
differ between overweight, less active children and more ac-
tive children who become overweight. Nor did we consider how
parental monitoring and child activities may be predicted by
child BMI because monitoring for an overweight or obese child
may differ from monitoring for a normal-weight child. Fi-
nally, models explained relatively little variation in children’s
BMI z scores across middle childhood and approximately one-
fourth of the variation between children in BMI z scores at age
7 years. Thus, future research must identify additional ex-
planatory variables.

Conclusions
The current study examined the influences that parents’ be-
haviors may have on children’s weight across middle child-
hood. Our results suggest that interventions aimed at paren-
tal supervision and control of child media exposure may
promote healthy child weight development during middle
childhood.
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