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Abstract

Objective—To evaluate the High Five for Kids intervention effect on television (TV) within

subgroups, examine participant characteristics associated with process measures and assess

perceived helpfulness of TV intervention components.

Method—High Five (RCT of 445 overweight/obese 2–7 year-olds in Massachusetts [2006–

2008]) reduced TV by 0.36 hours/day. 1-year effects on TV, stratified by subgroup, were assessed

using linear regression. Among intervention participants (n=253), associations of intervention

component helpfulness with TV reduction were examined using linear regression and associations

of participant characteristics with processes linked to TV reduction (choosing TV and completing

intervention visits) were examined using logistic regression.

Results—High Five reduced TV across subgroups. Parents of Latino (v. white) children had

lower odds of completing >=2 study visits (OR 0.39 [95%CI: 0.18, 0.84]). Parents of black (v.

white) children had higher odds of choosing TV (OR: 2.23 [95% CI: 1.08, 4.59]), as did parents of

obese (v. overweight) children and children watching >=2 hours/day (v. <2) at baseline. Greater

perceived helpfulness was associated with greater TV reduction.
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Conclusion—Clinic-based motivational interviewing reduces TV in children. Low cost

education approaches (e.g., printed materials) may be well-received. Parents of children at higher

obesity risk could be more motivated to reduce TV.

Introduction

Television (TV) viewing is highly prevalent among children, particularly those from low

income and racial/ethnic minority families. (Certain and Kahn, 2002; Ford et al., 2002)

Many studies have shown associations between young children’s TV viewing and

prevalence of obesity, (Anderson et al., 2001; Gortmaker et al., 1996; Kimbro et al., 2011;

Tremblay et al., 2011) as well as other adverse health and psychosocial outcomes including

irregular sleep (Thompson and Christakis, 2005) and behavioral problems. (Rideout and

Hamel, 2006)

Previous interventions have attempted to reduce TV viewing as an obesity prevention

strategy, (Bluford et al., 2007; Dennison et al., 2004; Epstein et al., 2008; Escobar-Chaves et

al., 2010; Fitzgibbon et al., 2005; Ford et al., 2002; Goldfield et al., 2006; Harrison et al.,

2006; Ni Mhurchu et al., 2009; Robinson et al., 2003; Salmon et al., 2008; Schmidt et al.,

2012; Todd et al., 2008) and a recent meta-analysis of interventions focused on reducing

children’s screen time have a small but significant effect (summary estimate over all studies

was −0.15 hours/day [95% CI: −0.22 to −0.10]). (Maniccia et al., 2011)

Evidence that TV viewing tracks from early into later childhood suggests that preschool may

be a promising period for preventive intervention. (Anderson et al., 2001; Certain and Kahn,

2002; Proctor et al., 2003) Among randomized controlled trials that have focused on

preschool-aged children, (Anderson and Whitaker, 2010; Dennison et al., 2004; Epstein et

al., 2008; Fitzgibbon et al., 2005, 2006; Fitzgibbon et al., 2011) few have succeeded in

reducing TV/video viewing. (Dennison et al., 2004; Epstein et al., 2008; Fitzgibbon et al.,

2005) Though only a small number of interventions have focused on young children in

clinical settings, (McCallum et al., 2007; Ray et al., 1994; Schwartz et al., 2007) a recent

systematic review highlighted clinic-based counseling as an effective approach for reducing

screen time among young children and emphasized the need to better understand key

components of this approach. (Schmidt et al., 2012)

In order to effectively reduce TV/video-viewing, interventionists must first understand what

health education components and processes are effective and in what subpopulations these

strategies are successful. The High Five for Kids study, a primary care based cluster-

randomized controlled trial of overweight and obese 2–6.9 year-olds, only significantly

reduced BMI among girls and low income participants but was effective in reducing overall

TV/video viewing by 0.36 hours/day. Year 1 analyses found two process measures

(choosing to work on reducing TV and participating in >=2 intervention activities) were

associated with greater reductions in TV. (Taveras et al., 2011) The purpose of this study

was to evaluate the effect of High Five for Kids on TV reduction within subgroups, examine

participant characteristics associated with key process measures and assess perceived

helpfulness of TV intervention components.
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Methods

Participants

We studied children participating in the High Five for Kids intervention, a cluster

randomized controlled trial in 10 pediatric offices of Harvard Vanguard Medical Associates

(HVMA), a multisite group practice in Massachusetts. Eligible children were ages 2.0 – 6.9

years whose body mass index (BMI) was > 95th percentile or whose BMI was 85th-<95th

percentile if at least one parent was overweight (BMI >= 25 kg/m2) and who received their

pediatric care at any of the 10 pediatric offices of HVMA between August 2006 and October

2008. We excluded: 1) children whose parent or guardian could not respond to interviews in

English or Spanish, 2) children whose families were planning to leave HVMA, 3) families

for whom the primary care clinician thought the intervention was not appropriate, and 4)

children with chronic medical conditions. Details of recruitment procedures and the 1-year

intervention outcomes are available elsewhere. (Taveras et al., 2011) Of the 475 children

initially recruited, 253 (93%) in the intervention and 192 (94%) in the usual care arm had 1-

year outcome data available including BMI and a behavioral survey.

Intervention Design

Trained pediatric nurse practitioners intervened using motivational interviewing during four

25-minute, in-person chronic disease management visits and two 15-minute telephone calls.

The nurse practitioners delivered educational modules targeting TV/video viewing (as well

as fast food and sugar-sweetened beverage intake and other behaviors). High Five also

provided intervention families with printed and electronic tools for self-management

support, including lists of local resources for physical activity and an interactive website. In

addition, the nurse practitioners offered interested families an electronic TV monitoring

device to assist with the goal of reducing TV/video viewing.

Measurements

At baseline, research staff contacted parents of eligible children and completed a telephone

interview after obtaining verbal informed consent. Participants were enrolled once we

confirmed their BMI at the scheduled well child care visit and we received written informed

consent. At 1-year (post-intervention), participants again completed a telephone interview.

All study procedures were reviewed and approved by the Harvard Pilgrim Health Care

Institute Institutional Review Board.

Participant characteristics and baseline behaviors—In a baseline interview with

research staff, parents reported their educational attainment, annual household income, the

child’s age, sex, race/ethnicity, and whether there was a TV in the room where the child

slept. Research staff confirmed height and weight using measurements in the electronic

health record from the most recent well-child care visit.

Main outcome—The main outcome was change in TV/video viewing from baseline to 1

year measured in hours/day. We assessed child TV/video viewing via parent-report using

validated measures from the National Longitudinal Study of Youth (NLSY). (Baker et al.,

1993) The NLSY measures have been linked in a dose-response manner to incidence of
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child obesity, (Gortmaker et al., 1996) and while parental reports show some limitations

(parents slightly overestimate children’s TV time compared to diaries or direct observation),

they are commonly used in nationally representative surveys (ensuring comparability) and

correlate well with videotaped observational measures (r= .60). (Anderson et al., 1985;

Bryant et al., 2007) Further details on the measurements are available in the 1-year paper

from this trial. (Taveras et al., 2011)

Process measures and helpfulness of intervention components—At 1-year

follow-up surveys, parents in the intervention arm reported whether they had chosen to work

on specific behaviors, including TV, and which intervention components they had found

helpful in changing those behaviors (e.g., nurse practitioner chronic disease management

visits with educational modules, telephone calls from pediatric nurse practitioners, and

printed and/or electronic tools for self-management support). We also culled data from the

electronic medical records on completed study visits and telephone calls.

Statistical Analysis

We calculated mean TV/video viewing by intervention assignment and subgroup separately

for baseline and 1-year follow-up. We then calculated change in TV/video viewing from

baseline to 1 year. We used linear regression models to estimate the intervention’s effect on

reducing TV/video viewing within subgroups defined by: child age at baseline (</>=60

months); child sex (male/female); child race/ethnicity (black/Latino/white/other); child BMI

percentile category at baseline (85th to <95th/>=95th); child baseline TV/video viewing

(</>= 2 hours/day); parent educational attainment (some college or below/college graduate);

parental BMI at baseline (<25/25– <30/>=30); and annual household income (</>=$50,000).

We stratified by subgroup and compared intervention to control participants within these

restricted samples using linear regression models adjusted for child age, sex, race/ethnicity;

parent education and BMI category at baseline; household income; and exact time elapsed

from baseline to follow-up. Using the full, unrestricted sample, we also assessed interactions

of each subgroup variable with change in TV/video viewing (Table 1). For discussion in the

results section, we calculated confidence intervals around group differences using the

formulas provided by Altman et al. (Altman and Bland, 2003)

Among intervention arm participants, we used logistic regression models adjusted for child

age, sex, and race/ethnicity; parent education and overweight/obesity status at baseline;

household income; and exact time elapsed from baseline to follow-up to assess

characteristics associated with two process measures previously associated with greater

reduction in TV. These process measures were: 1) completing >=2 intervention visits

(intervention dose) and 2) choosing to work on reducing TV and video time (choosing TV).

Table 2 presents descriptive results, and Table 3 shows model estimates for the associations

between participant characteristics and the two process measures.

Among intervention participants choosing to work on reducing TV, we conducted

descriptive analyses of how helpful participants considered each of the intervention’s health

education components (Table 4). We also used linear regression models adjusted for child

age, sex, and race/ethnicity; parent education and overweight/obesity status at baseline;
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household income; and exact time elapsed from baseline to follow-up visit to assess the

associations of perceived helpfulness of intervention components with change in parent-

reported change in TV/video time (Table 4).

To account for intraclass correlation, we performed analyses using generalized linear mixed

models that accounted for clustering by practices (PROC GLIMMIX in SAS version 9.3;

SAS Institute Inc., Cary, North Carolina).

Results

This study included children ages 2.0 – 6.9 years that were already overweight or obese at

baseline: child mean (SD) age was 4.9 (1.2) years and baseline BMI z-score (SD) was 1.85

(0.63). Overall, participants were 43% non-white and 48% female (n=445). Two thirds of

participants in the intervention arm (n=159) selected reducing TV/video viewing as a target

behavior for their child. Table 1 shows sample characteristics by intervention assignment

and participant subgroup. Characteristics of the full study sample have been reported

previously.(Taveras et al., 2011)

Subgroup Analyses

Analyses of change in TV/video viewing by intervention assignment and subgroup are

presented in Table 1. In multivariable models fit separately for each subgroup, we estimated

that the intervention reduced TV/video viewing among children in all subgroups. We

observed differences in magnitude of at least 0.20 hours/day in the estimated intervention

effect on TV/video viewing between the following subgroups: comparing intervention to

control participants, the intervention reduced TV/video viewing by 0.20 hours/day (95% CI:

−0.75, 0.36) more among females than males; 0.29 hours/day (95% CI: −0.83, 0.26) more

among children that were obese rather than overweight at baseline; 0.30 hours/day (95% CI:

−0.85, 0.25) more among children of overweight rather than obese parents; and 0.40

hours/day (95% CI: −0.86, −0.07) more in children who viewed >=2 hours/day of TV/video

v. <2 hours/day at baseline. Interaction terms were not significant.

Process Measures

Table 2 shows change in TV/video viewing according to two process measures previously

linked to greater reductions in TV: completing >=2 visits with a study nurse practitioner and

choosing TV reduction from a menu of target overweight-related behaviors. Table 3 shows

multivariable adjusted associations of participant characteristics with the two process

measures.

Compared to usual care, reductions in TV/video viewing among families completing >=2

intervention visits or that chose to work on reducing TV time were of greater magnitude

than those achieved by families attending <2 intervention visits or who did not choose TV as

a target behavior (Table 2). Parents of Latino (v. white) children had lower odds of

completing >=2 intervention visits (OR: 0.39 [95% CI: 0.18, 0.84]). Child TV/video

viewing at baseline, child BMI percentile at baseline and parent weight status were not

associated with attendance at intervention visits (Table 3).
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Parents of black (v. white) children had greater odds of choosing to work on reducing TV/

video viewing (OR: 2.23 [95% CI: 1.08, 4.59]), as did parents of obese (v. overweight)

children (OR: 1.81 [95% CI: 1.05, 3.14]), and parents of children watching >=2 hours/day

(v. <2) of TV/video at baseline (OR: 2.40 [95% CI 1.33, 4.33]). Parental weight status,

educational attainment, child sex and household income were not associated with choosing

to reduce TV/video viewing (Table 3).

Helpfulness of Intervention Components

Table 4 presents descriptive analysis of how helpful intervention participants choosing to

work on reducing TV/video perceived different health education components. Among

parents who received nurse practitioner study visits, nearly all considered the visits to be

“somewhat” or “very” helpful in reducing their child’s TV/video viewing. A large

proportion of those who received them also found the Berenstain Bears children’s book

“Too Much TV” and TV intervention handouts helpful. A smaller majority found nurse

practitioner phone calls and the tracking calendar with reward stickers to be helpful. Parents

were divided on whether the High Five for Kids website was helpful. As expected, the more

helpful the parent perceived a given intervention component, the greater the child’s

estimated reduction in TV/video time (Table 4).

Discussion

This study found that the High Five for Kids intervention consistently reduced TV/video

viewing in all subgroups compared to usual care, although pre-post intervention differences

did not always achieve statistical significance. With respect to process measures associated

with greater reductions in TV/video viewing (intervention dose and choosing TV), parents

of Latino children had lower odds of attendance at intervention visits and parents of black

children, obese children and children watching >= 2 hours/day of TV/video at baseline had

greater odds of choosing TV as a target behavior. We also found that the more helpful a

parent perceived a given intervention component, the greater the child’s reduction in TV/

video viewing.

Prior analyses of the High Five intervention hypothesized that the greater intervention effect

on BMI observed among children from low-income, black and Latino households could be

explained by these children having higher BMI at baseline and therefore “more room to

move.” (Taveras et al., 2011) The same may hold true for reductions in TV/video viewing;

for example, we estimated a greater magnitude of intervention effect on reducing TV/video

viewing among children who were obese at baseline and these children also watched more

TV at baseline than their overweight counterparts. Since interaction terms were not

statistically significant, observed differences in the magnitude of effect within subgroups do

not necessarily represent true differences in the intervention effect on reducing TV:

interventions targeting overweight-related behaviors may show greater effect amongst “high

risk” children (those who are already obese or who watch high levels of TV) but more

research is needed to confirm this strategy. In line with this possibility, we also found

greater odds of choosing to work on TV among parents of black children, obese children,

and children watching >=2 hours/day. This finding could be explained by greater motivation
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and recognition of the need to address overweight-related behaviors among families of

children from groups disproportionately burdened by childhood obesity (e.g. African

Americans) or at higher risk of poor outcomes (already obese children and children with

high TV/video viewing).

Consistent with other studies that have found racial/ethnic minority status to be associated

with poor attendance and attrition in family-based pediatric interventions targeting weight

loss, (Williams et al., 2010) we found Latino parents had lower odds of completing >=2

intervention visits. High Five employed various retention strategies including a child-

friendly mascot, project branding, and small incentives such as water bottles, an art contest,

birthday cards and a seasonal newsletter. Clinical staff received an educational packet

highlighting key concepts of cross-cultural care, and intervention visits and educational

materials were offered in Spanish.(Harvard Pilgrim Health Care Institute, 2008) In

qualitative data from 1-year follow-up surveys participants mentioned the need to seek

reimbursement rather than receiving an up-front voucher for co-pays and parking costs as a

barrier to participation. This is a possible reason for lack of attendance by lower income

participants, including Latinos.

Results from this process analysis confirm that provider guidance delivered through

motivational interviewing can help parents make behavioral changes. As expected, greater

perceived helpfulness of nurse practitioner visits and phone calls was associated with greater

reductions in TV. Importantly, though many participants did not receive study phone calls,

the calls were highly effective for reducing TV among the small group of families that

received them and rated them as “very helpful.” Phone calls are a low cost way to deliver

health education information; ensuring more intervention participants receive calls through

persistent contact and incentives could increase the effectiveness of interventions to reduce

screen time in young children. Few studies have explored the role of parental motivation to

change or acceptance of motivational interviewing as a counseling strategy among families

with overweight or obese children; this could be an area for future research that could help

tailor intervention components to participant needs. (Limbers et al., 2008; Schwartz, 2010;

Schwartz et al., 2007; Tripp et al., 2011; Walpole et al., 2011)

Intervention trials in older children show that greater reductions in TV predict greater

reductions in BMI, (Tremblay et al., 2011) and a recent meta-analysis of 68 effective

interventions to promote healthy weight in children found that reduced TV viewing was the

intervention strategy that achieved the greatest reductions in BMI. (Luckner et al., 2012)

However, greater reductions in TV were not associated with greater reductions in BMI in

High Five for Kids. This could be because of the participants’ young age or because the

intervention did not show effects on diet; one proposed pathway linking screen time and

BMI is energy intake during viewing and exposure to food advertising. Given evidence that

TV/video viewing in young children tracks into later childhood and adolescence,(Certain

and Kahn, 2002) the reductions in TV/video achieved by the High Five intervention may

still represent sustained behavioral changes impacting long-term weight trajectories.

(Taveras et al., 2011)
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Strengths

High Five had sufficient numbers to examine subgroups of baseline BMI percentile and

race/ethnicity; few studies of pediatric obesity have addressed subgroup effects and none

that we know of has examined TV reduction among subgroups. Further, the High Five trial

offered a unique opportunity to examine processes of change in an intervention that included

unique components such as training nurse practitioners to employ motivational interviewing

techniques to promote change in TV/video viewing, among other overweight-related

behaviors.

Limitations

Although we used validated measures to assess behavioral outcomes, parents may have

exaggerated improvements in behaviors when self-reporting the hours/day their child

watched TV and videos at follow-up; this is a possible reason for the non-significant

association between reduction in TV and reduction in BMI. Further, this study may have

been underpowered to detect underlying differences or an effect of the intervention.in select

subgroups (e.g. children of normal weight parents). While perceived helpfulness of TV

intervention components was associated with greater reductions in TV, it is possible that

these associations are the result of reverse causation; helpfulness was measured at follow-up

simultaneously with TV/video time and while 95% of participants choosing TV reported on

the helpfulness of intervention components, not all participants received all intended

intervention components due to lack of adherence to the intervention protocol (Tables 2 and

4). Despite the intervention’s success in reducing TV/video viewing, it is important to note

that at 1-year follow-up 47% of intervention children still exceeded the =<2 hours per day

recommended by the American Academy of Pediatrics. Further work is needed to reduce the

screen time exposure of young children to recommended levels. (American Academy of

Pediatrics Committee on Public Education, 2001)

Conclusion

Motivational interviewing can be an effective approach to reducing young children’s TV/

video viewing in clinic-based interventions. Lower cost health education approaches (e.g.,

printed materials) may also be well-received and effective. Further research is needed to

confirm whether there are true differences by subgroup in the effect of clinic-based

counseling on TV/video viewing, and whether focusing obesity prevention efforts on

counseling parents of children at the highest risk of poor outcomes will lead to greater

intervention effects on overweight-related behaviors.
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HIGHLIGHTS

• We examine processes by which High Five for Kids reduced TV/video-viewing.

• High Five consistently reduced TV across subgroups defined by sex, BMI, race,

etc.

• Attendance and choosing to work on TV were associated with greater TV

reduction.

• Parents of obese and high TV children were more likely to choose to work on

TV.

• Low cost clinic-based intervention components (e.g. printed materials) were

well-received.
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Table 3

Factors associated with intervention families completing >=2 visits and choosing to work on TV

N=253 Intervention dose >= 2 visits
Odds Ratio (95% CI)a

Choosing TV
Odds Ratio (95% CI)a

Child sex

Female v. Male 1.20 (0.69, 2.07) 0.84 (0.49, 1.44)

Child race/ethnicity

Black v. White 0.56 (0.27, 1.18) 2.23 (1.08, 4.59)

Latino v. White 0.39 (0.18, 0.84) 0.99 (0.48, 2.07)

Other v. White 1.38 (0.40, 4.78) 0.69 (0.23, 2.08)

Parent educational attainment

Some college or below v. college or above 0.77 (0.41, 1.47) 1.21 (0.63, 2.33)

Annual household income

<$50,000 v. >=$50,000 0.65 (0.33, 1.27) 1.01 (0.50, 2.02)

Parent weight status

Normal (BMI<25) v. Obese (BMI>=30) 0.46 (0.10, 2.25) 0.78 (0.17, 3.54)

Overweight (BMI 25–<30) v. Obese (BMI>=30) 0.92 (0.51, 1.66) 0.67 (0.38, 1.20)

Child TV and video viewing at baseline

>=2 hours/day v. <2 hours/day 1.69 (0.92, 3.10) 2.40 (1.33, 4.33)

Child BMI category

Obese (>=95th percentile) v. overweight (85th-<95th) 0.65 (0.37, 1.13) 1.81 (1.05, 3.14)

P-values account for clustering using PROC GLIMMIX.

a
Adjusted for child age, sex, and race/ethnicity; parent education and parent overweight/obesity status at baseline; household income; and exact

time elapsed from baseline to follow-up visit.
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Table 4

Association of helpfulness of intervention components with change in TV/video viewing among intervention

families choosing to reduce TV/video

Intervention Components N (%) Estimate (95% CI)a
Change, hours/day

p

Helpfulness of study visits with nurse practitioner

  Not applicable (did not receive) 39 (26) −0.27 (−1.39, 0.86) 0.64

  Somewhat helpful 48 (32) −0.81 (−1.90, 0.27) 0.14

  Very helpful 54 (36) −1.11 (−2.20, −0.03) 0.04

  Not very helpful 10 (7) 0.0 (ref)

Study phone calls with nurse practitioner

  Not applicable (did not receive) 97 (64) −0.01 (−0.78, 0.76) 0.98

  Somewhat helpful 22 (15) −0.41 (−1.33, 0.51) 0.38

  Very helpful 11 (7) −2.15 (−3.29, −1.01) 0.0003

  Not very helpful 21 (14) 0.0 (ref)

Handouts about TV time

  Not applicable (did not receive) 43 (28) 0.21 (−0.67, 1.10) 0.63

  Somewhat helpful 48 (32) −0.19 (−1.03, 0.66) 0.66

  Very helpful 40 (26) −0.54 (−1.43, 0.35) 0.23

  Not very helpful 20 (13) 0.0 (ref)

TV tracking calendar with stickers

  Not applicable (did not receive) 44 (29) 0.52 (−0.25, 1.30) 0.19

  Somewhat helpful 37 (25) −0.30 (−1.05, 0.45) 0.43

  Very helpful 37 (25) −0.52 (−1.28, 0.24) 0.18

  Not very helpful 33 (22) 0.0 (ref)

Berenstain Bears’ ‘Too Much TV’ children’s book

  Not applicable (did not receive) 55 (36) −0.27 (−1.22, 0.68) 0.58

  Somewhat helpful 36 (24) −0.26 (−1.23, 0.71) 0.60

  Very helpful 45 (30) −1.31 (−2.26, −0.35) 0.01

  Not very helpful 15 (10) 0.0 (ref)

P-values account for clustering using PROC GLIMMIX.

a
Adjusted for child age, sex, and race/ethnicity; parent education and overweight/obesity status at baseline; household income; and exact time

elapsed from baseline to follow-up visit.
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