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ABSTRACT 

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: This study examined the potential influences of maternal and paternal monitoring of 

child media exposure and children’s general activities on children’s BMI in middle childhood.  

 

Design: A longitudinal study, taken from a subsample of the Three Generational Study, with 

assessments at children’s ages of 5, 7, and/or 9 years collected from 1998-2012. 

 

Setting: The Three Generational Study, a predominantly Caucasian, Pacific-Northwest U.S. 

community sample (overall participation rate 90%). 

 

Participants: Analyses included 112 mothers, 103 fathers and their 213 children (55% girls) at 

ages 5, 7, and/or 9 years. Participation rates ranged from 67% to 72% of all eligible Three 

Generational Study children across the three assessments. 

 

Main 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/week), annual income, and education level. 

Parental BMI was recorded. 
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Main Outcome Measure: 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, -.39 – -.07) and less steeply increasing child BMI z scores from ages 5-9 years (95% CI, -.11 

– -.01). These effects held when controlling for more general parental monitoring, and parent 

BMI, income and education. Results supported that 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 once adjusting for children’s media time, and sports and recreational 

activity.  

 

Conclusions: This study suggests that parental behaviors related to children’s media 

consumption may have long-term impacts on children’s BMI in middle childhood. The results 

underscore the importance of targeting parental media monitoring in efforts to prevent childhood 

obesity.



INTRODUCTION 

Children’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/computer,
2,3

 the presence of 

television screens in children’s bedrooms,
4
 or whether eating while watching the television 

increases caloric intake.
5
 Although studies have revealed parents’ role in structuring children’s 

physical activities,
6,7,8

 prior work has not effectively addressed how parents monitor and 

influence sedentary 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 while also 

examining more general forms of monitoring is critical to the development of targeted, family-

based preventive interventions for obesity. The present study sought to disentangle the potential 

influences of multiple parenting behaviors and parent and family characteristics on children’s 

body mass indexes (BMI) to identify specific parental behaviors that may protect or put children 

at risk for unhealthy weight development. 

As obesity by middle childhood portends lifelong risk,
10 

identifying modifiable parental 

influences such as lack of media monitoring in this period may have implications for both 

children’s and adults’ health. The present study used longitudinal data from middle childhood
9
 

when parents still maintain primary responsibility for children’s health behaviors. We first 

distinguished among parental monitoring behaviors thought to confer specific risk for obesity 

(media monitoring) versus more general direct monitoring (supervision) and indirect monitoring 

(communication and time spent with child) that are broadly relevant to developmental risk. We 

also controlled for potentially confounding family characteristics (parental BMI, income and 

education). Finally, we explored whether these associations would be attenuated by child 
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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 (direct, indirect and media 

monitoring) would be inversely related to intra- and interindividual variation in child BMI 

beyond prediction from family characteristics (parental BMI, income and education). Given the 

sedentary behavior associated with media time and potential food advertisement exposure, 

monitoring of child media exposure was hypothesized to be especially relevant. Lower 

monitoring of child’s whereabouts and activities (direct), and less communication and time spent 

with child (indirect) were hypothesized to impact child BMI via parental absence and 

unawareness of children’s diets and/or behaviors. Stronger monitoring effects were expected for 

mothers, who are more often children’s primary caregivers, than fathers. Next, we tested whether 

associations between parents’ monitoring behaviors and children’s BMI, especially those related 

to media monitoring, would be attenuated by child behaviors hypothesized to be inversely 

(participation in sports and recreational activities) and directly (media time) related to child BMI.
 
 

METHODS 

Participants 

 Following IRB approval, children (N = 213, 55% girls) and their 103 fathers and 112 

mothers were assessed across childhood during the Three Generational Study (3GS)
9
, which 

originally examined the intergenerational transmission of risk for psychopathology and substance 

abuse. Fathers were originally recruited at ages 9-10 years due to elevated neighborhood risk for 

delinquency (Oregon Youth Study
12

 [n = 206]) and assessed nearly annually to age 37 years. 

Eligible 3GS children (up to 2 per partner of the men) participated at the age 5-, 7-, and 9-year 

assessments (89%, 93%, and 93%, respectively). Children were considered for the present 
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analyses if (1) their heights and weights were measured at least once across the assessments 

(93%, 97%, and 98% of participating 3GS children, respectively) and (2) they had complete data 

on other study predictors (86%, 87%, and 82% of those meeting criterion 1). Child participation 

rates ranged from 67% to 72% of all eligible and 72% to 78% of all participating 3GS children 

across assessments. Averaged over assessments, independent samples t tests indicated that the 

included children compared with excluded participating children, had fathers who engaged in 

more media monitoring (95% CI, .14 – .98), mothers who engaged in less direct monitoring 

(95% CI, -.05 – -.001) and parents with higher annual incomes (95% CI, 1300 – 12700). No 

other significant differences existed between the groups for other study predictors or child BMI. 

99.5% of children’s mothers and 89% of children’s fathers were the biological parents (others 

denote step-parents). Information regarding children’s living situations is presented in Table 1. 

Procedures 

 Parents and children were assessed when children were ages 5, 7, and 9 years using 

questionnaires, interviews, and physical measurements. Children participated at 1, 2, or 3 

assessments (n = 33, 97, and 83, respectively). For 82% to 94% of the children and 87% to 95% 

of the parents both parents’ reports were available on all study predictors except for parents’ 

BMI (measured for both parents for 57% of the children). 

Measures 

For parental general monitoring, media monitoring, and children’s activities, items, 

response ranges, internal consistencies, percent of total variance explained, and correlations 

between parents’ scores are provided in eTable 1. Items had to demonstrate adequate 

associations with their corresponding scales (individual item-to-total correlations of at least .20). 

Averaged across assessments and scales, item-to-total correlation ranged from .28 – .78. All 
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scales were unidimensional. Maternal and paternal monitoring measures were used at each 

assessment to form time-variant (intraindividual) 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 

assessments served as time-invariant (interindividual) variables. 

Dependent Variable: Children’s BMI z scores 

 Heights and weights were obtained via physical measurements for 92% of the children (n 

= 195; and 89% [422 of 474] of the time-by-person observations) and by parent reports in the 

remaining cases. Using the Centers for Disease Control and Prevention growth charts
13,14

 BMI 

(kg/m²) scores were converted to standardized BMI-for-age-and-sex z scores (BMIz). Thus, the 

dependent variable represents deviation from a national average BMI. Two biologically 

implausible BMIz were excluded from the sample.
15,16

 

Time-Invariant Independent Variables 

Three family characteristics variables (parental income and education, 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 only assessed at the age 5- and 7-year assessments; 

these time-invariant independent variables were computed as averages of these 2 assessments. 

Parental Income. Annual household income was the average 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 

associated with a $10,000 income difference. 

Parental Education. Parents selected their highest level of education completed from 7 
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categories, ranging from “less than seventh grade” to “graduate degree.” Based on past 

research
17

 and for parsimony, parental education was categorized to denote that 0, 1 or 2 

parent(s) had greater than 12 years of education at 1 or more assessments. Parental education 

effects on child BMI were tested for 0 versus 2 parents, and 1 versus 2 parent(s) having had 

some form of post-secondary education. 

Parental BMI. Parents’ BMI was calculated from physical measurements for all fathers 

and 45% of the mothers (others contributed self-reports). When both parents’ BMI scores were 

available (n = 121 children, 95 parents), they were averaged; otherwise, the parental BMI 

variable denoted only paternal (n = 88 children, 19 fathers) or maternal (n = 4 children, 1 

mother) BMI. 

Parental Monitoring of Media Exposure. Parents answered 3 questions regarding their 

limiting of their child’s media exposure.
18 

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/videos or played video games”, which was recoded to 5. At child ages 5 and 7 years 

respectively, 20% and 7% of children’s mothers and 13% and 5% of children’s fathers restricted 

their children from playing video games.  

Children’s Media Time. Parents reported the typical number of hours their child spent 

(1) watching television/movies and (2) playing video games, during school-year weekdays and 

weekends.
18

 A weighted average (5/7*weekday hours + 2/7*weekend hours) was calculated 

denoting the typical number of hours of media time per day averaged over television/movies and 

video games. Mothers’ and fathers’ reports were averaged into a composite child media time 

score. 

Time-Varying Predictors (Assessed at Child Ages 5, 7, and 9 Years) 
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Separate scores for general monitoring and children’s activities were created at each of 

the assessments to assess time-specific associations with child BMIz. 

General Parental Monitoring.  Parents completed three items describing direct parental 

monitoring practices (supervision, awareness, and control of child whereabouts and associates). 

Response scales ranged from “1 = Very often\Everyday” to “5 = Never”. Identical items were 

used at child ages 5 and 7, but were modified at age 9 years to be more developmentally 

appropriate.
18,19 

Five items regarding more indirect forms of parental monitoring (conversation 

about child’s day and time spent with child; response scale: “0 to 7 days/week”) assessed at each 

age and reported by parents were not significantly associated with direct monitoring practices 

and, thus, were considered as separate predictors of child BMI.
19

 

Children’s Sports and Recreational Activity. Parents reported on their child’s 

participation in sports (2 items)
20,21

 and family recreational activities (2 items).
22

 Item response 

scales were recoded to range from 0 to 3, and mothers’ and fathers’ reports were averaged at 

each time point creating a composite score (hereafter referred to as activities). 

Data Analytic Strategy 

Dependence among children’s BMIz across middle childhood and siblings’ BMIz were 

accounted for by fitting three-level linear mixed-effects models. Children’s ages were grand-

mean centered at the middle assessment (average age 7.3 years), and children’s BMIz at age 7.3 

years were free to vary within the sample (i.e., random child intercept). Models I and II for 

mothers and fathers addressed the first set of hypotheses examining the simultaneous influences 

of (1) direct and indirect general monitoring as both intraindividual and interindividual predictors 

and (2) media monitoring as an interindividual predictor of children’s BMIz while also 

controlling for interindividual differences in parents’ BMI, income, and education. Model III 
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addressed the second set of hypotheses examining if maternal monitoring effects on children’s 

BMIz were attenuated by children’s activities (as an intraindividual and interindividual predictor) 

and media time (as an interindividual predictor). Averaging mothers’ and fathers’ BMI was 

necessary to retain sufficient sample size. This results, however, in a loss of information and 

prevents individual examination of effects, which may vary for children with only 1 versus 2 

overweight or obese parent(s). We thus included both a main effect of average parent BMI and 

an interaction term between 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) versus only 1 

overweight or obese parent (coded as -0.5). This effect only applies to children with complete 

data on mothers’ and fathers’ BMI; children with only 1 parent BMI measure (coded as 0) were 

excluded from the mean comparison and included in the main effect of parent BMI. 

RESULTS 

Descriptive statistics (Table 1) indicated that children’s average BMIz increased from .61 

to .82 across middle childhood. Overweight and obesity prevalence across all assessments ranged 

from 37% to 52% for children. Of the n = 121 children with complete maternal and paternal BMI 

scores, n = 69, 40 and 12 respectively had 2, 1, or 0 overweight or obese parent(s) at 1 or 

multiple assessments; of the 92 children with 1 parent report, 55 mothers/fathers were 

overweight or obese. Mothers’ and fathers’ general direct monitoring showed slight increases 

over time, whereas all other variables appeared relatively stable. Mothers and fathers reported 

similar average levels of direct monitoring whereas more indirect and media monitoring were 

reported by mothers than fathers. Averaged across assessments, children spent 1.74 hours per 

day, and 30% of children spent more than the American Academy of Pediatrics’ 

recommendation of a maximum of 2 hours per day,
 23

 watching television and/or playing video 
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games.
 
 

Parents’ General and Media Monitoring 

 The first set of hypotheses relating parental monitoring behaviors to children’s BMIz 

while controlling for family characteristics were partially supported for mothers only (Table 2, 

Models I and II respectively). Maternal media monitoring predicted level and change in 

children’s BMIz; maternal and paternal general forms of monitoring did not. Children whose 

mothers engaged in less media monitoring had higher BMIz at age 7 years and more steeply 

increasing BMIz from ages 5-9 years. The years in which parents engaged in more direct and 

indirect monitoring, however, were not predictive of concurrent decreases in children’s BMIz 

across middle childhood. Parent BMI predicted children’s BMIz at age 7 years but not changes in 

child BMIz from 5-9 years. The parental BMI effect at age 7 years was amplified for children 

with 2 versus 1 overweight or obese parent(s). Children from homes where only 1 versus 2 

parents had more than 12 years of education had higher BMI z scores at age 7 years, but no 

significant differences emerged in predicting child BMIz slopes. Finally, effects for neither 

versus both parent(s) with more than 12 years of education and parental income did not 

significantly predict either outcome. The maternal and paternal monitoring models respectively 

explained 3% and 2% of children’s variability in BMIz across time and 24% and 19% of the 

variability between children’s BMIz 
24

. 

Parents’ General and Media Monitoring Controlling for Children’s Behaviors 

Finally, we considered whether children’s activities and media time might attenuate the 

associations between parental BMI and education, and maternal media monitoring and child 

BMIz (Table 2, Model III). Intraindividual increases in children’s activities across middle 

childhood were marginally associated with concurrent decreases in children’s BMIz; however, 
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interindividual variability in children’s activities did not relate to lower BMIz at age 7 years or 

less steeply increasing BMIz from ages 5 to 9 years. Next, results supported that the negative 

effect of maternal media monitoring on BMIz at age 7 years was marginally accounted for by the 

effect of child media time, whereas the effect of maternal media monitoring on children’s BMIz 

slopes remained significant once adjusting for children’s media time and activities. The 

significance of all family characteristics effects remained unchanged from the prior maternal 

monitoring model, Model I. The addition of children’s activities and media time yielded 

improvement in model fit over Model I (TRd[5] = 11.43, p = .043,)
 25

 explaining 4% of 

children’s variability in BMIz across time and 27% of the variability between children’s BMIz 
24

. 

Figure 1 depicts children’s predicted BMIz given their age and the predictor variables identified 

in Model III. 

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 parent 

education, higher parent BMI and having 2 versus 1 overweight or obese parent(s) were risk 

factors for child obesity, they did not account for effects of maternal media monitoring on child 

BMI z scores. Second, maternal media monitoring, but not direct or indirect general monitoring, 

was associated with child BMI. Thus, low maternal media monitoring does not appear to reflect 

more general parental disengagement or lack of awareness regarding children’s behaviors and 

whereabouts. The association between lower maternal media monitoring and higher child BMI 

was primarily explained by a tendency for these children to spend more hours per week watching 
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television and playing videogames. This supports the validity of our interpretation that child 

media time has direct 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 established in longitudinal studies that sufficiently control for the 

competing influences of parents’ BMI, income, education, and other forms of parenting (i.e., 

general monitoring/supervision). The American Academy of Pediatrics recommends that child 

media time should be limited to 2 hours per day,
23

 but children spend more time in front of a 

screen than is recommended.
26 

 The results of interventions aimed at decreasing television time 

have not been adequate,
27,28

 perhaps because of their low intensity.
29

 Yet, strengthening parental 

practices regarding limiting child media usage is an important focus in family-based 

interventions. 

 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. Future research should explore 

these associations using more comprehensive measures of physical activity and explore dietary 

options and child eating patterns.  

There were some study limitations. The sample was not racially/ethnically representative 

of the U.S. population and was relatively small, thus not permitting child gender comparisons. 

Other limitations include subjective measures of children’s activities and media time and 

parental behavior and our inability to rule out potential social desirability biases. Incomplete data 

precluded the ability to test intraindividual effects of media monitoring on child BMI, and 

independent maternal and paternal BMI effects on child BMI. Further, although the study 
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employed a longitudinal design it was not possible to distinguish the temporal ordering of 

predictors and outcomes, and the design does not allow for causal inferences. Additionally, we 

did not consider the potentially bidirectional relationship between child activities and parental 

monitoring, and child BMI, nor how parental monitoring  may differ for overweight, less active 

children versus more active children who become overweight. Finally, models explained 

relatively little variation in children’s BMI across middle childhood and approximately a quarter 

of the variation between children’s BMI at age 7 years. Thus, future research must identify 

additional explanatory variables. 

CONCLUSION 

The present study examined the influences that parents’ behaviors may have on 

children’s weight across middle childhood. Results suggest that interventions aimed at parental 

supervision and control of child media exposure may promote healthy child weight development 

during middle childhood.
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Table 1. Sample Descriptive Statistics by Assessment 

 Assessment: Child age (years) 

 

  

5 

 

7 

 

9 

 

Total 

Children (n) 205 184 85 213 

Mothers (n) 108 96 58 112 

Fathers (n) 99 91 49 103 

Child lived with (n)     

  Both biological parents 111 99 35 245 

  One biological parent (and possibly his/her partner) 89 81 49 219 

  Both biological parents part-time (and possibly their 

partners) 

5 4 1 10 

Children’s age, years 5.35 (.59) 7.28 (.44) 9.20 (.31) 6.79 (1.50) 

Children’s BMI z scores, standardized kg/m
2
 .61 (1.13) .62 (1.19) .82 (1.17) .65 (1.16) 

 BMI category (n %):     
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  Underweight (< 5 percentile) 7 (3%) 6 (3%) 1 (1%) 14 (3%) 

  Normal (5
th

 to < 85
th

  percentile) 122 (60%) 107 (58%) 40 (47%) 269 (57%) 

  Overweight (85
th

 to < 95
th

 percentile) 43 (21%) 36 (20%) 24 (28%) 103 (22%) 

  Obese (> 95
th

 percentile) 33 (16%) 35 (19%) 20 (24%) 88 (18%) 

Parent’s average BMI scores, kg/m
2
 27.29 (5.38) 28.63 (6.00) 29.29 (5.94) 28.14 (5.75) 

Fathers’ BMI category (n %):     

  Underweight (< 18.5) 2 (1%) 0 (0%) 0 (0%) 2 (<1%) 

  Normal (18.5 to < 25) 37 (18%) 12 (7%) 10 (12%) 59 (12%) 

  Overweight (25 to < 30) 41 (20%) 30 (16%) 17 (20%) 88 (19%) 

  Obese (>= 30) 32 (16%) 26 (14%) 11 (13%) 69 (15%) 

  Missing 93 (45%) 116 (63%) 47 (55%) 256 (54%) 

Mothers’ BMI category (n %):     

  Underweight (< 18.5) 6 (3%) 4 (2%) 0 (0%) 10 (2%) 

  Normal (18.5 to < 25) 19 (9%) 33 (18%) 12 (14%) 64 (14%) 

  Overweight (25 to < 30) 23 (11%) 17 (9%) 8 (9%) 48 (10%) 

  Obese (>= 30) 24 (12%) 33 (18%) 16 (19%) 73 (15%) 
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  Missing 133 (65%) 97 (53%) 49 (58%) 279 (59%) 

Mothers’ monitoring     

  Direct, 1=Never to 5=Always 3.89 (.90) 3.84 (1.04) 4.68 (.57) 4.01 (.96) 

  Indirect, 0 – 7 days/week 5.79 (1.16) 5.80 (1.08) 5.67 (1.21) 5.77 (1.14) 

  Media, 1=Never to 5=Always 4.28 (.95) 4.16 (.97) n/a 4.22 (.96) 

Fathers’ monitoring     

  Direct, 1=Never to 5=Always 3.91 (.92) 3.94 (.88) 4.70 (.54) 4.06 (.90) 

  Indirect, 0 – 7 days/week 4.51 (1.83) 4.42 (1.79) 4.36 (1.94) 4.45 (1.83) 

  Media, 1=Never to 5=Always 3.82 (1.25) 3.75 (1.21) n/a 3.79 (1.23) 

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

Parent’s education (n %)     

  0 Parents > high school education 94 (46%) 82 (45%) 59 (69%) 235 (49%) 

  1 Parent > high school education  84 (41%) 78 (42%) 25 (30%) 187 (40%) 

  2 Parents > high school education 27 (13%) 24 (13%) 1 (1%) 52 (11%) 

Children’s sports/recreational activity, 0=Less to 3=More 1.31 (.67) 1.33 (.62) 1.30 (.60) 1.25 (.61) 

Children’s media time, hours/day 1.78 (.90) 1.69 (.73) n/a 1.74 (.83) 
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Note. Tabled numbers given as mean (standard deviation) unless noted otherwise. Units of measures denote likert scaled scores for 

parental direct, indirect and media monitoring, and children’s sports/recreational activity.
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Table 2. Multilevel Models: Parameter Estimates 

   Model  

 Model 1: 

Maternal 

Monitoring  

Model 2: 

Paternal 

Monitoring  

Model 3: Maternal 

Monitoring Controlling 

for Child Behavior 

Fixed effects (sample range for predictor variables)    

Child BMIz at age 7 years (intercept) .21 (.38) .22 (.43) .23 (.38) 

Change in child BMIz from 5-9 years (slope) .03 (.12) .07 (.13) .03 (.12) 

Time-variant intraindividual effects:    

  Mothers’/fathers’ direct monitoring (1 – 5) -.07 (.12) .004 (.15) -.08 (12) 

  Mothers’/fathers’ indirect monitoring, days/week (0 – 7) -.003(.13) -.02 (.07) .001 (.13) 

  Children’s sports/recreational activities (0 – 2.9) -- -- -.17 (.20)
M

  

  Residual variance 

Time-invariant interindividual effects: 

.55 (.22)
***

 .56 (.25)
***

 .54 (.22)
***

 

Prediction of child BMIz at age 7 years (intercept):    

  Mothers’/fathers’ direct monitoring (1 – 5) .15 (.25) -.06 (.26) .17 (.25) 
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  Mothers’/fathers’ indirect monitoring, days/week (0 – 7) .10 (.22) .003 (.13) .11 (.22) 

  Mothers’/fathers’ media monitoring (1 – 5) -.23 (.16)
**

 -.05 (.13) -.15 (.16)
M

 

  Parents’ BMI, kg/m
2
 (17.3 – 45.9) .04 (.03)

*
 .04 (.03)

*
 .03 (.03)

*
 

  2 vs. 1 overweight or obese parent(s) .02 (.01)
*
 .017 (.018)

M
 .019 (.016)

*
 

  Parents’ income, per $10,000 (.3 – 18.2) .05 (.10) .03 (.11) .07 (.09) 

  0 vs. 2 parents with >12 years education .27 (.43) .35 (.51) .25 (.42) 

  1 vs. 2 parent(s) with >12 years education .51 (.43)
*
 .50 (.48)

*
 .49 (.42)

*
 

  Children’s sports/recreational activities (0 – 2.8) -- -- .07 (.35) 

  Children’s media time, hours/day (.2 – 5.1) -- -- .24 (.18)
**

 

Prediction of change in child BMIz from 5-9 years (slope):    

  Mothers’/fathers’ direct monitoring (1 – 5) -.01 (.08) -.06 (.08) -.01 (.08) 

  Mothers’/fathers’ indirect monitoring, days/week (0 – 7) -.01 (.06) .02 (.05) -.01 (.06) 

  Mothers’/fathers’ media monitoring (1 – 5)  -.06 (.05)
*
 -.03 (.06) -.058 (.057)

*
 

  Parents’ BMI, kg/m
2
 (17.3 – 45.9) -.001 (.01) -.002 (.01) -.001 (.01) 

  2 vs. 1 overweight or obese parent(s) .001 (.004) .002 (.004) .001 (.004) 

  Parents’ income, per $10,000 (.3 – 18.2) .02 (.03) .01 (.03) .02 (.03) 
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  0 vs. 2 parents with >12 years education -.06 (.15) -.09 (.16) -.06 (.14) 

  1 vs. 2 parent(s) with >12 years education .01 (.13) -.02 (.13) .01 (.13) 

  Children’s sports/recreational activities (0 – 2.8) -- -- .03 (.11) 

  Children’s media time, hours/day (.2 – 5.1)  -- -- -.001 (.06) 

Random effect    

  Child BMIz age 7 years (intercept) .60 (.14)
***

 .67 (.23)
***

 .57 (.13)
***

 

 

Note. Tabled numbers given as parameter estimates (error measurement [i.e., standard error times the critical value]). Units of 

measures denote likert scaled scores for parental direct, indirect and media monitoring, and children’s sports/recreational activity.
 

***
p < .001. 

**
p < .01. 

*
p < .05. 

M
p < .10.  
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Figure 1. Children’s predicted BMI z scores across middle childhood at illustrative levels of maternal monitoring, family 

characteristics and children’s behaviors (Table 2, Model III). 

 
 

Note: SD = standard deviation. 
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Online Supplemental Material: 

eTable 1. Construct Items, Response Scales, Reliabilities (α), % Total Variance Explained by the First Factor 

(%TVE), and Correlations (r) for Mothers and Fathers by Assessment. 
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eTable 1. Construct Items, Response Scales, Reliabilities (α), % Total Variance Explained by the First Factor 

(%TVE), and Correlations (r) for Mothers and Fathers by Assessment. 

 
 

Construct or Scale 
 

 
Child 
age 

 
Mother  

α, %TVE 

 
Father   

α, %TVE 

 
Correlation r 

 
Construct item 

Parent’s general direct monitoring
1,2

 
 
Response scale: “1 = Very 
often\Everyday” to “5 = Never”   

5 years 
7 years 
9 years 
Total 

.77, 69% 

.85, 77% 

.55, 55% 
-- 

.83, 74% 

.82, 74% 

.46, 57% 
-- 

  .27
** 

  .30
*** 

  .42
*** 

  .36
***

 

@ Child’s age 5 and 7 years 
1. How often did your child play out of adult 
eyesight and hearing by him/herself? 
2. How often did your child play out of adult 
eyesight and hearing with other kids his/her 
age? 
3. How often did your child play out of adult 
eyesight and hearing with older kids aged 
6-12/9-12 (for 5/7 years)? 
@ Child’s age 9 years 
1. How often does your child go away from 
the neighborhood by him/herself or with 
friends but without an adult or babysitter? 
2. How often is your child home without an 
adult or babysitter? 
3. When your child gets home from school, 
how often is there an adult there within an 
hour? (reverse scored) 

Parent’s general indirect monitoring
2
 

 
Response scale: “0 to 7 days/week” 

5 years 
7 years 
9 years 
Total 

.79, 55% 

.77, 54% 

.86, 66% 
-- 

.90, 72% 

.90, 72% 

.92, 76% 
-- 

  .12 
  .10

 

  .05 
  .10

M
 

1. On average, how many days a week do 
you spend with your child? 
2. How many days/week do you talk to your 
child about plans for the coming day? 
3. How many days/week do you talk to your 
child about what happened during the day? 
4. How many days/week do you talk to your 
child about what happened at 
school/daycare? 
5. How many days/week do you talk to your 
child about what happened with his/her 
friends? 
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Construct or Scale 

 

 
Child 
age 

 
Mother  

α, %TVE 

 
Father  

α, %TVE 

 
Correlation r 

 
Construct item 

Parent’s media exposure monitoring
1
 

 
Response scale: “1 = never or almost 
never” to “5 = always or almost always”, 
“Never ever watched TV/videos or played 
video games” were recoded to 5 

5 years 
7 years 
9 years 
Total 

.65, 59% 

.74, 66% 
n/a 
-- 

.80, 72% 

.88, 81% 
n/a 
-- 

.48
*** 

.39
*** 

n/a 
.44

***
 

1. Do you limit or control which shows your 
child watches? 
2. Do you limit or control how much television 
your child watches? 
3. Do you limit or control how much time s/he 
spends playing video games? 

Children’s sports and recreational 
activity

3,4,5
 

    
Response scale for Item 1: 0-3 
Response scale for Item 2: “Don’t Know 
= missing”, “Less than average = 0”, 
“Average = 1.5”, and “More than average 
= 3” 
Response scales for Items 3 and 4: “no = 
0/yes = 3” 

5 years 
7 years 
9 years 
Total 

.59, 49% 

.50, 45% 

.59, 50% 
-- 

.59, 50% 

.48, 44% 

.60, 49% 
-- 

  .29
***

 
  .29

*** 

  .20 
  .28

***
 

1. How many sports does your child play? 
2. Compared to other children of the same 
age, about how much time does s/he spend 
in each? 
3. In the last week, did you and your child go 
play an outdoor game? 
4. In the last week, did you and your child go 
fishing, camping, boating and/or biking? 

      

Note. “n/a” = not applicable. “r” = Pearson product-moment correlation coefficient. Reliabilities based on Cronbach’s alpha. %TVE values denote the percent of total variance explained 
by the first factor of an exploratory factor analysis. All constructs measured identically across assessments except for parent’s direct monitoring where more developmentally 
appropriate items were asked as the child aged. 
***

p < .001. 
**
p < .01. 

*
p < .05. 

M 
p < .10.
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