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Abstract

Context: Sedentary time spent with screen media is associated with obesity among children and
adults. Obesity has potentially serious health consequences, such as heart disease and diabetes.
This Community Guide systematic review examined the effectiveness and economic efficiency
of behavioral interventions aimed at reducing recreational (i.e., neither school- nor work-related)
sedentary screen time, as measured by screen time, physical activity, diet, and weight-related
outcomes.

Evidence acquisition: For this review, an earlier (“original™) review (search period, 1966
through July 2007) was combined with updated evidence (search period, April 2007 through June
2013) to assess effectiveness of behavioral interventions aimed at reducing recreational sedentary
screen time. Existing Community Guide systematic review methods were used. Analyses were
conducted in 2013-2014.
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Evidence synthesis: The review included 49 studies. Two types of behavioral interventions
were evaluated that either (1) focus on reducing recreational sedentary screen time only (12
studies); or (2) focus equally on reducing recreational sedentary screen time and improving
physical activity or diet (37 studies). Most studies targeted children aged <13 years. Children’s
composite screen time (TV viewing plus other forms of recreational sedentary screen time)
decreased 26.4 (interquartile interval= —74.4, —=12.0) minutes/day and obesity prevalence
decreased 2.3 (interquartile interval= —4.5, —1.2) percentage points versus a comparison group.
Improvements in physical activity and diet were reported. Three study arms among adults found
composite screen time decreased by 130.2 minutes/day.

Conclusions: Among children, these interventions demonstrated reduced screen time, increased
physical activity, and improved diet- and weight-related outcomes. More research is needed among
adolescents and adults.

Context

Obesity prevalence in the U.S. has nearly tripled among children and adolescents over

the past 3 decades, with obesity affecting approximately 17% of all U.S. children and
adolescents, and more than one third of U.S. adults.! Obese children are more likely to
have risk factors associated with cardiovascular disease? and Type 2 diabetes, and are
more likely to become obese adults.*> Among adults, obesity is associated with increased
risk of heart disease, stroke, some cancers, diabetes, and liver disease.5.” Healthy People
2020 identifies obesity as a leading health indicator and calls for a reduction in obesity
prevalence.8

Longitudinal studies have shown that sedentary screen time, especially TV viewing,
increases the risk of children being overweight and obese.%0 Although cross-sectional
studies suggest the relationship may be of little clinical significance during childhood,!
childhood screen time is a risk factor for adult obesity.12 Increased TV viewing among
adults is positively associated with overweight and obesity,13-14 cardiovascular disease,
Type 2 diabetes, and all-cause mortality.1® In this review, sedentary screen time is defined
as recreational (i.e., neither school- nor work-related) time spent with screens, such as
TVs, non-active video games, or computers. Several mechanisms by which sedentary
screen time may contribute to obesity are hypothesized: displaced physical activity,
increased consumption of calories while engaging in screen time, increased exposure to
advertisements promoting unhealthy foods, and disturbed sleep patterns.16

The American Academy of Pediatrics recommends no TV or other screen-based
entertainment for children aged <2 years, and <2 hours/day with entertainment media for
children aged >2 years.1” Despite these recommendations, in 2009, U.S. children aged 8-18
years reported 7.2 hours with screen media (4.5 hours watching TV, 1.5 hours using the
computer recreationally, and 1.2 hours playing video games); this does not include screen
media for school work or cell phone use.1® Although there are no recommendations for
adults, in 2013, watching TV was the leisure activity that occupied the most time for adults,
about half of their leisure time, or 2.8 hours of TV daily.1°
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The Guide to Community Preventive Services (Community Guide) serves as a respected
source of information about effective community approaches and interventions to address
many public health issues, including obesity prevention and control.20 An earlier
Community Guide evidence review (“original review) under the topic of obesity prevention
and control found that behavioral interventions aimed at reducing recreational screen
time led to a reduction in measured screen time and improvement in weight-related
outcomes in children and adolescents; however, the systematic review of published
evidence regarding the economics of the intervention only identified two papers.2! The
present Community Guide review updates the original evidence and economic reviews by
searching for more recent evidence to examine the effectiveness and economic efficiency
of behavioral interventions aimed at reducing recreational (i.e., neither school- nor work-
related) sedentary screen time, as assessed by screen time, physical activity, diet, and
weight-related outcomes.

Evidence Acquisition

Detailed systematic review methods used by the Community Guide are published
elsewhere.22:23 The obesity team included subject matter experts in obesity, physical
activity, nutrition, and economics from various agencies and institutions together with
systematic reviewers from the Community Guide Branch at CDC. The obesity team worked
under the oversight of the independent, nonfederal, unpaid Community Preventive Services
Task Force. The conceptual approach and methods specific to this systematic review,
including intervention selection and outcome determination, are described.

Conceptual Approach and Analytic Framework

Conceptual approach.—The team defined behavioral interventions that aim to reduce
recreational (i.e., neither school- nor work-related) sedentary screen time as interventions
that teach behavioral self-management skills to initiate or maintain behavior change.

In this review, behavioral screen time interventions were classified into two types: (1)
screen-time-only interventions only focus on reducing recreational sedentary screen time;
and (2) screen-time-plus interventions focus on reducing recreational sedentary screen time
and increasing physical activity or improving diet.

Screen-time-only and screen-time-plus interventions teach behavioral self-management
skills through one or more of the following components:

1 classroom-based education;

2 tracking and monitoring;

3. coaching or counseling sessions; or
4 family-based or peer social support.

Interventions may include one or more additional components: use of an electronic
monitoring device to limit screen time (allows users to set time limits for TV, DVD,
computer, or video game use), TV Turnoff Challenge (campaign to turn off TV for a
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specified number of days), screen time contingent on physical activity, or education through
mass or small media (e.g., news-letters, brochures, or billboards).

Screen-time-only and screen-time-plus interventions were stratified by intensity. Intensity
was based on the presence of an electronic monitoring device to limit screen time and the
number of interactions. Interactions could be in person, by phone, or computer-tailored.
Personal interactions were conducted by the researcher or other trained professional
implementing the intervention. Computer-tailored interactions consisted of computer-
generated feedback based on individual input. High-intensity interventions included an
electronic monitoring device or at least three interactions. Low-intensity interventions
included no more than two interactions.

Analytic framework.—The analytic framework for this review is shown in Figure 1.
Behavioral interventions aimed at reducing recreational sedentary screen time may work

by changing youth or caregivers’ screen time-related knowledge, awareness, attitudes,
motivation, or skills. These interventions might also reduce screen time by changing access
to TV, video games, and computers. This approach suggests that reducing screen time may
reduce exposure to less-healthful food advertising or reduce snacking during screen time,
resulting in an improved diet. In addition, reduced sedentary screen time may increase
physical activity and improve diet, which could influence weight-related outcomes. Because
of the relationships between screen time, diet, physical activity, and weight, all of these
outcomes were considered primary outcomes of interest.

Search for Evidence

Two searches were conducted, covering the period from 1966 to June 2013 (original review,
1966 through July 2007; updated review, April 2007 through June 2013). The overlap

in search periods was to account for delays in database cataloging. Electronic searches

were conducted in MEDLINE, CINAHL, EMBASE, PsycINFO, and Cochrane Library
databases, which included journal articles, books, and dissertations. Also reviewed were
reference lists in retrieved articles. The search combined terms related to recreational

screen time (e.g., TV, video games) and weight, physical activity, and diet outcomes. The
search terms are available on The Community Guide website (www.thecommunityguide.org/
obesity/supportingmaterials/SSscreentime.html).

Inclusion and Exclusion Criteria

Studies were included if they were:
1 behavioral interventions focused on reducing recreational sedentary screen time;

2. published in English;

3. conducted in high- or medium-income nations as classified by The World
Bank?4:;
4, primary research published in a peer-reviewed journal, technical report, or

government report;

5. primary investigations of interventions rather than guidelines or reviews; or
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reporting outcome data on recreational screen time, weight, physical activity, or
diet.

Studies were excluded if:

1

reducing screen time was a minor component (i.e., intervention was primarily
directed at physical activity or diet, but mentioned screen time); or

they focused on active video gaming (i.e., interactive video or electronic games
that feature player movement, such as would occur in “real-life” exercise
participation),?® reducing computer use for school or work, or reducing violent
behavior.

Data Abstraction and Quality Assessment

Data from included studies were abstracted and assessed for study design suitability

and quality of execution by two reviewers independently. Abstraction and assessment

of potential threats to validity were conducted using standardized abstraction forms for
Community Guide reviews.23 Discrepancies between reviewers were resolved through
discussion. Quality of execution was rated as good (zero to one limitation), fair (two to
four), or limited (five or more).22 Limitations were counted in the following nine categories:

1

2
3
4
5.
6
7
8
9

description of the study population and intervention;
sampling;

measurement of exposure;

measurement of outcome and independent variables;
confounding bias;

data analysis;

participation;

comparability and bias; and

other biases.23

Studies with good or fair quality of execution, and any level of design suitability, were
included in the body of evidence. Analyses were conducted in 2013-2014.

Primary Outcomes of Interest

The primary outcomes of interest for this review were:

1

screen time behavior assessed by commercial TV viewing and composite screen
time (the sum of TV viewing plus at least one other form of screen time, such
as sedentary video game playing [sedentary video games are traditional, seated
video games] or recreational computer use);

physical activity behavior assessed by accelerometer, pedometer, or self-reported
duration;
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3. dietary behavior assessed by intake of total energy, snacks, sugar-sweetened
beverages, fruit and vegetables, and meals or snacks with the TV on;

4 weight-related outcomes assessed by BMI, BMI z-score, body fat percentage;
and
5. morbidity assessed by obesity prevalence.26-28

This body of evidence includes objective measures, such as accelerometer and height/weight
data, and self-reported measures, such as dietary consumption and TV viewing.

Calculation of Effect Estimates for Qualifying Studies

When the adjusted change for an outcome was reported, it was used. When the adjusted
change was not provided, effect estimates were calculated. The formula for calculating effect
estimates was carried out using three methods, depending on study design and variability

of the outcome. The preferred method of calculating effect estimates included a nontreated
comparison (C) and intervention (1) study arm, the basic unit for the calculation, with
measurements made before and after the intervention. For studies with multiple intervention
arms meeting inclusion criteria and a single nontreated comparison arm, effect estimates
were calculated using the same comparison arm. For studies with a comparison group, the
obesity team used the following formula:

(Ipost - Ipre) - (CPOSt = Cpre )

where L, is the post-test for the arm of participants receiving the intervention (i.e., for
the time point closest to the conclusion of the intervention), I, is the pretest for the arm
receiving the intervention, Cp is the post-test for the comparison arm, and Cpy is the
pretest for the comparison arm.

When studies did not include a comparison arm or included a comparison arm that received
an intervention meeting inclusion criteria, the obesity team assumed that in the absence of
an intervention, no change would have occurred, that is, Cpos¢ — Cpre = 0; and the following

formula was used:

Ipost = Ipre-

In addition, when studies used various measures to assess the same outcome, relative
percentage change was calculated using the following formula:

((Tpost/Tpre)/(Cpost/Cpre) = 1) X 100
For each primary outcome measure, the median of effect estimates from individual studies

with the interquartile interval (IQI), which is the interval between the first and third
quartiles, was reported.
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Economic Review

General methods followed by The Community Guide for the systematic review of economic
evidence are available at www.thecommunityguide.org/about/economics.html. Estimates of
cost and economic benefit were abstracted from studies meeting the intervention definition
and criteria for inclusion. Estimates were then converted to per-capita terms denominated in
2013 U.S. dollars. Determinations were made from the evidence whether the intervention
was cost effective (i.e., cost per quality-adjusted life-year [QALY] saved <$50,000)2° or cost
beneficial (i.e., economic benefit was greater than intervention cost).

Evidence Synthesis

Figure 2 summarizes the search process. The original search (1966 through July 2007)
identified 7,839 records. The updated search for evidence (April 2007 through June 2013)
identified 17,765 records. After removing duplicates, the titles of 21,894 records were
screened independently. Next, the abstracts of 2,972 potentially relevant records were

each screened by two reviewers, leaving 133 potentially relevant articles needing full-text
assessment for eligibility; these were screened by two reviewers. Five studies3%-34 with
limited quality of execution were excluded, leaving seven studies from the original review
and 42 studies from the updated search. Of these, 12 studies3>~46 were screen-time-only and
37 studies*’83 were screen-time-plus interventions.

Study and Intervention Characteristics

Table 1 displays study characteristics including country, setting, degree of urbanization, and
intervention components. Most studies (/7=32) took place in the U.S. and 20 took place

in schools. Additionally, 25 took place in an urban/suburban setting. Family-based social
support (e.g., parents given materials to facilitate reducing their child’s screen time) was the
most common intervention component. Lastly, more than half of studies reported theoretic
underpinnings, with 14 reporting social cognitive theory.

Of the screen-time-only studies, seven studies36:39:42-46 \ere high-intensity, three
studies3:37:40 were low-intensity, and two studies3841 had both a high- and a low-
intensity arm, totaling 14 study arms from 12 studies. Of the screen-time-plus studies,

24 studies*9-53,55,57-59,61-63,66,68,69,71-76,79,80.83 (33 study arms) were high-intensity, 11
studies?#7:48.54,56,60,64,65,67.70,78,82 (12 study arms) were low-intensity, and two studies’’:81
had both a high- and a low-intensity arm (five study arms), totaling 37 studies and 50 study
arms. Appendix Table 1 (available online) lists the studies and study arms stratified by
intervention type and intensity. The median duration of the interventions was 6 (1Q1=3.8,
15.0) months. Detailed evidence tables are available at www.thecommunityguide.org/
obesity/supportingmaterials/SET-screentime.pdf.

Appendix Figure 1 (available online) displays the quality of execution assessment from
included studies. The most common limitations were in sampling (7=18) and description
(mr=12).
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Population Characteristics

Outcomes

Most included studies (/7=46) targeted children aged <13 years,35-4547-54.56-82 ned5 sty dy
targeted the whole family, and two%6:83 studies targeted only adults. In general, included
studies were balanced across genders and the racial distribution was somewhat similar

to that of the U.S. population. Nine studies38:40:49.61,71,72,75.76.82 targeted low-income
populations. More specifically, three studies38.71.72 targeted low-income African-American
children; two studies?®:82 targeted Special Supplemental Nutrition Program for Women,
Infants, and Children participants; one study*° targeted Head Start participants; and

three studies®:75.76 targeted disadvantaged children. Seven studies36:46:52.53,57.67.79 targeted
overweight or obese participants.

Table 2 presents summary effect estimates for children for screen time, physical activity,
dietary, and weight-related outcomes, stratified by intervention type and intensity. Screen
time and weight-related outcomes are described below. Physical activity and dietary
outcomes are described in the Appendix (available online). When available, summary effects
for adults are presented in the text.

Screen time.—Forty-nine study arms from 39
studies35-39:41-49,51,54-59,61,63,65,67,69-80,82,83 renorted duration of commercial TV viewing
or composite screen time among children and adults. Among children, 27 study arms

from 19 studies37-39:41-43,45,48,55,67,70,72-77,80.82 yreported a median decrease of 22.2 (IQl=
-76.8, —0.60) minutes/day of commercial TV viewing. In addition, 34 study arms from

32 studies35-38:42-45,47,49,51,54,56-59,61,63,65,69,71,72,74-76,78,79 reported a median decrease in
composite screen time of 26.4 (1QI= —74.4, —12.0) minutes/day (Table 2). Among adults,
one study®® reported a median decrease in commercial TV viewing of 33.0 minutes/day.
Three study arms (in two studies)*6:83 reported a median decrease in composite screen time
of 130.2 (range = —142.8, —128.4) minutes/day.

Appendix Figure 2 (available online) displays effect estimates and, when available, 95%
Cls, for the absolute change in minutes per day of composite screen time among children.
For controlled trials, participants receiving screen time interventions were compared with
either no screen time intervention or usual care (e.g., usual classroom lessons). There

were 11 screen-time-only study arms with a median baseline composite screen time of
156.0 (1QI=114.0, 201.0) minutes/day and a median decrease of 82.2 (IQl=-105.4, -52.1)
minutes/day. Removing pre-post study arms, the median decrease was 69.6 (1Q1= —99.6,
—27.9) minutes/day. Also, 23 screen-time-plus study arms with a median baseline composite
screen time of 162.0 (1Q1=144.0, 204.0) minutes/day had a decrease of 21.6 (1QI=-38.4,
-12.9) minutes/day. Removing the pre-post study arms, the median decrease was 22.8 (IQI=
-29.7, -2.3) minutes/day.

Screen-time-only studies had a greater effect on reducing composite screen time, with high-
intensity screen-time-only showing the greatest effect. Studies with electronic monitoring
devices, which are electronic devices that connect to a TV, DVD player, or video-game
console that set time limits, reported greater reductions than those without devices.
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Six screen-time-only and five screen-time-plus high-intensity studies with an electronic
monitoring device reported median composite screen time reductions of 91.8 (IQI= -125.4,
—70.8) minutes/day and 52.8 (1Q1=-119.4, —-19.2) minutes/day, respectively. In addition,
one high-intensity screen-time-only study and 11 high-intensity screen-time-plus study arms
(from 12 studies) without an electronic monitoring device reported median reductions

of 37.1 minutes/day and 17.4 minutes/day (IQI= —28.2 minutes/day, —4.8 minutes/day),
respectively.

Physical activity.—Forty-seven study arms from 35
studies36:38,41,42,44,46-49,52,54-63,65,66,68,69,71-80.83 renorted physical activity. Additional
information is in the Appendix (available online).

Dietary behaviors.—Forty study arms from 32 studies included dietary behaviors as
outcomes among children35-38,40-42,44,47-50,54-59,63,65,66,68,70-72,77,79-82 g adults*6:83 and

adults. Additional information is in the Appendix (available online).

Weight-related.—Thirty-nine study arms from 33
studies39:36:41,42,44,46-57,61,63-69,71-75,78-80 reported weight-related outcomes. Among
children, two screen-time-only3:36 and 12 screen-time-plus study arms from 12 studies
48-51,55,63-67.72,78 reported a median decrease in BMI z-score of —0.13 (1QI= -0.23, -0.01)
(Table 2). Body fat percentage was assessed by one screen-time-only#4 and seven screen-
time-plus study arms from five studies,52:3:65.69.78 which found a median decrease of -3.5
(1QI= -5.4, -0.90) percentage points (pct pts). One screen-time only study*C and three
screen-time-plus studies?®:67.70 measured fat mass by skin-fold thickness in normal weight
samples and reported a median decrease of —1.0 (range= -2.5, —0.44) mm. Among adults,
two studies*®:5% reported BMI decreases of —0.18 kg/m? and —0.19 kg/m?.

Obesity Prevalence

No screen-time-only studies reported obesity prevalence. Appendix Figure 3 (available
online) displays screen-time-plus effect estimates for absolute pct pt change in obesity
prevalence among children. Ten high-intensity screen-time-plus study arms with a median
obesity prevalence at baseline of 10.3% (1Q1=5.4%, 21.5%) reported a median decrease

of 2.1 (IQI=-3.9, -1.1) pct pts. Four low-intensity study arms with a median baseline

of 12.3% (range=6.0%, 23.7%) reported a median decrease of 4.6 (range= -7.6, —1.1) pct
pts. Combining high- and low-intensity study arms (/7=14), the median baseline obesity
prevalence was 10.3% and the median decrease was 2.3 (IQI= —17.7, —6.0) pct pts, which
is a relative reduction of approximately 20%. For the 14 screen-time-plus study arms that
reported obesity prevalence, the median reduction in composite screen time was —23.7 (IQI=
-28.2, —13.2) minutes/day, which is similar to the median reduction in composite screen
time in all screen-time-only and screen-time-plus studies combined (-26.4 [1Q1=-74.4,
-12.0] minutes/day), but is less than the screen-time-only studies of —82.2 (IQI= -105.4,
-52.1) minutes/day. It was not possible to examine physical activity and dietary results,
which may have contributed to this reduction in obesity, because of the variety of outcome
measures used.
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Economic Evidence

Applicability

Two economic studies®485 were identified from the search results for the effectiveness
review, and from a separate search (1966 through 2014) within specialized databases
(available at www.thecommunityguide.org/obesity/supportingmaterials/SSscreentime.html).
Detailed evidence tables are available at www.thecommunityguide.org/obesity/
supportingmaterials/SET-screentime.pdf. The two studies targeted children and estimated
or modeled the:

1 intervention cost from quantities of labor and materials identified in the
intervention descriptions;

2. number of cases of adult overweight prevented, because cases of overweight
were prevented in childhood,;

3. economic benefits as the difference in cost between the additional healthcare
resources consumed by overweight adults compared with normal weight adults;
and

4, improved QALYs lived as the difference between the greater number of QALY's

lived by normal weight adults compared with overweight adults.

Both studies modeled a screen-time-plus intervention®® under various parameter values and
found it to be cost effective based on a conservative threshold of $50,000 per QALY saved.
The second study also modeled a screen-time-only intervention®? and found the intervention
not to be cost effective.8

Findings from this review are applicable to children aged <13 years in the U.S. and

other high-income countries. Few studies targeted adults*®:83 and none targeted adolescents
aged >13 years. Most studies in this review included normal-weight participants and

seven studies36:46.52.53.57.67.79 targeted overweight or obese participants. Interventions
were found to be effective regardless of weight status. More than half of the

studies 35:37-43,45-47,49,51,53,56-59,62,67,68,70-72,77-79,82,83 yeported race/ethnicity, and nine
studies38:40.49.61,71,72,75,76,82 targeted low-income populations. Studies were found to be
effective across race/ethnicity and low-income populations.

Five studies36:40.64.69.79 performed a stratified analysis to examine effectiveness on SES
disparities. Four of these studies examined the effectiveness on weight-related outcomes
(e.g., BMI, obesity prevalence), of which three showed greater reductions in low-income
participants compared with high-income participants. One study,*° conducted in Special
Supplemental Nutrition Program for Women, Infants, and Children clinics, reported a
greater increase in meeting American Academy of Pediatrics recommendations among
children whose parents were non-high school graduates compared to parents who were high
school graduates.
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Discussion

Summary of Findings

There is strong evidence that screen-time-only and screen-time-plus interventions are
effective at reducing recreational sedentary screen time, increasing physical activity,
improving diet, and improving or maintaining weight status. These findings are applicable
to children aged <13 years of various races/ethnicities living in various countries and
settings. In addition, evidence shows these interventions may reduce obesity prevalence
and disparities in weight status between children of high and low SES.

Evidence Gaps

Limitations

Although evidence shows that behavioral interventions to reduce recreational sedentary
screen time are effective, research gaps remain. Future studies should examine which
characteristics (e.g., intensity and duration) and components (e.g., family-based social
support, electronic monitoring device) are most effective. In addition, follow-up research
should examine how long intervention effects are maintained.

Research is needed among adolescents and adults, and by degree of urbanization. Research
among adolescents aged >13 years is needed because time spent with screen media increases
as children age!8 and adolescents have access to many electronic devices.88 More research
among adults is needed because only two studies were found.#6:83 Studies should also
consider degree of urbanization. Most included studies were implemented in urban or
suburban settings, and it remains unknown if similar interventions would be successful in
rural settings, where the barriers to physical activity are more frequent (e.qg., lack of parks or
sidewalks).87

It would also be beneficial to consider other outcomes of reduced screen time, such

as improved sleep,8 improved family and peer relationships,82 and substitution of other
sedentary behaviors. For example, does a reduction in screen time result in the substitution
of other sedentary behaviors (e.g., reading for leisure or listening to music)?

Evidence about the effect of more recent mobile devices such as smartphones and tablets
was rarely reported in this body of evidence. It is unknown to what extent these devices
are associated with weight status, and whether decreases in their use would be associated
with outcomes included in this review. Research on screen time interventions should be
broadened to include the use of mobile devices and should report the context and duration
for the use of multiple electronic devices.

Lastly, only two studies provided economic data, emphasizing the need for more economic
evaluations of these interventions. Studies that model economic outcomes for children

need to incorporate averted healthcare costs, improved academic productivity, and increased
quality of life during the childhood years.

This review had several limitations. First, most of the articles were from peer-reviewed
literature; thus, there is a potential publication bias. The team attempted to address this

Am J Prev Med. Author manuscript; available in PMC 2022 November 15.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Buchanan et al.

Page 12

by searching gray literature, but only two dissertations met the inclusion criteria. Second,
a formal meta-analysis was not possible, owing to varied study designs and few studies
reporting Cls or SEs. Additionally, calculating an effect estimate that included all studies
reporting a particular outcome was not possible because of heterogeneous measures. In
addition, the team reported the data point closest to the conclusion of the intervention
because too few studies reported maintenance. Therefore, review results do not reflect
maintenance of outcome. Additionally, much of the screen time, dietary, and physical
activity data were self-reported, and warrant cautious interpretation of results. Finally, no
screen-time-only studies reported obesity prevalence, resulting in an obesity prevalence
effect estimate based solely on screen-time-plus studies.

Conclusions

Since the original Community Guide screen time review, the number of studies on
behavioral interventions to reduce sedentary screen time has increased greatly, underscoring
the importance of recreational sedentary screen time. The interest might be a result of the
link between screen time during childhood and childhood obesity or lowered scores for
self-esteem and decreased academic achievement,® or the link between childhood/adolescent
TV viewing and overweight, poor fitness, and elevated cholesterol in adulthood.12

A 2014 review of reviews reported on the effectiveness of reducing time in sedentary
behaviors and found results similar to those of this review.% Half of the studies defined
sedentary time as recreational screen time, and all found some level of effectiveness at
reducing sedentary behavior. The authors report that interventions targeting children aged
<6 years may be more effective because of parental control, and that the more effective
interventions included family social support, behavioral interventions, and electronic TV
monitors.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Analytic framework: hypothesized ways in which reducing screen time can improve diet and

activity outcomes.
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Figure 2.

Number of articles excluded, with reasons:
-Limited quality of execution n=5

-Screen time was a minor component n=46
-Intervention not of interest n= 15

-No outcome of interest or data reported n=7
-Not an intervention study n=2

-Excluded because non-comparative study n=9

v

Screen-Time-Plus Studies
n=37

Search process showing number of studies identified, reviewed in full text, reasons for
exclusion, and total number of included studies.
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