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Can Too Much TV Ground You for Life?
Television Viewing and Child Outcome5

Abstract

The number of hours a typical child watches theuision is almost
double the suggested guideline by American Academiediatrics (AAP). A
very large number of studies have claimed an advefiect of television on
children and teenagers. In this paper, we use Tdtehal Longitudinal Survey
(NLS), a rich, nationally representative data bat allows us to observe the inter-
temporal variations in television viewing behaviand the child outcome
measures. Unlike the previous studies, we accauntrfobservables at the family
and the child level, and find that hours of telemnsviewing does not have any
effect on Body Mass Index, or reading and mathersdést scores. Only in case
of behavioral problems television does have an i@@veffect, but the magnitude
is small. Despite the conventional wisdom and thgoing populist movement
towards proactive policies, these findings suggleat an emphasis on policies

based on existing studies may be premature.
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[. Introduction

In 1950 only 10 percent of the households in thé&ddnStates had a television set; by
1980 it rose to 98 percent. American children afsag to 17 watch an average of 25 hours of
television each week, with one in five watching foore than 35 hours [Gentile and Walsh,
2002]. The daily estimated television hours of pidsl child is almost double the suggested
guideline by American Academy of Pediatrics (AARir recommendation is 2 hours or less of
quality programming in a given day for childrenagfe two and above, and for children under
age two, they suggest that television be avoidedjether*

It has become a conventional wisdom that televigiogeneral, and higher exposure to
television, in particular, has an adverse effectcbiidren. Television has been blamed for
childhood obesity, lower cognitive achievement aeteriorating school performance, violence
and aggressive behavior, and for glorifying (andréby encouraging) smoking, drinking and
teenage seXIn this paper, we ask whether it is televisionniiey per sethat negatively affects
the child’s development or are there interveningtdes such as family income, parental
education, family structure, and unobserved childfamily characteristics that explain the
observed negative relationship. Throughout thisepafor brevity, we use the generic word
‘child’ instead of ‘child, preteen and teenager’.

The most common argument regarding the ill effedtselevision on children i§ime

displacement television takes away time from physical actesti(such as play activities),

1 American Academy of Pediatrics (AAPhttp://www.aap.org/family/tvl.htm

2 Some of the media coverage on these issues asohom of the popular movements sucias Off Your TVcan
be found in the following sourcekKill Your Televisionat turnoffyourtv.com WebMDreport at FOXNews.com
CNN reporting, Study Links TV Viewing among Kids to Later Violénae
http://archives.cnn.com/2002/HEALTH/parenting/03K2@s.tv.violence/index.htmIChildren and Watching T¥t
http://www.aacap.or¢Official website of American Academy of Child aAdolescent PsychiatrySAP Newgthe
official news magazine of the American Academy eélatrics, or AAP), March 1998, http://www.aap.ordfor
the full article checlttp://www.aap.org/advocacy/hobbs398.hitkederal Communications Commission (FCC),
Fact Sheet. 1995Children’s Television Programmirig
http://www.fcc.gov/Bureaus/Mass_Media/Factsheetistii.txt Another popular source often cited by a number of
organizations and web-logsh#p://www.csun.edu/science/health/docs/tv&heatthlh




learning activities (such as reading and doing heaonk), and socializing activities with friends
and family, and thereby causes poorer health, twgnand behavioral outcomes. Researchers
have also posited a number of different effectstadévision with respect to specific child
outcomes that may be at work in addition to timsptiicement. In case of child health the
arguments are the following: resting energy expenels are lower when the child is watching
television than if the child was doing nothing dt[Klesges, Shelton, and Klesges 1993], and
high-caloric-density foods are often accompaniecand promoted (via advertising) — by
television viewing [Dietz and Gortmaker 1985 case of cognitive development, television is
often considered a poor learning device vis-a-fis traditional devices such as books and
structured play activities [Huston and Wright 199B¢sides, some skills such as gross and fine
motor skills simply cannot be learnt from televisidAs for behavioral problems, a number of
theories that we discuss in Section Il hypothesidesmt exposure to violence, aggression,
sexuality, substance abuse, etc., that televisiomiges may promote similar behavior among
children and teenagers [Huesmann et al. 2003]. igamientioned a variety of hypotheses that
are present in the existing literature, it is not mtention to identify these individual effectsda
their relative strengths. We want to examine ig¥edion hasany effect on child outcomes and,
to that end, we study the overall effects of tedmn on each of the child outcome measures that
we use.

Despite an extensive list of hypotheses about ltheof television, there is no denying
that television is an intrinsic element of the mwddfe. In 1980 television ownership of
American households rose to ninety-eight percedtlas not declined since. In 2000, seventy-
five percent of the households owned two or mokevigion sets. In the same year sixty-two

percent of the households had wired cable (Tablgijually every family with children has a

% Resting energy expenditure represents the amdurlories required for a 24-hour period by the yddring a
non-active period.



working television set and for most families itais unavoidable baby-sitting tobThere also is

a significant voice that argues that televispmr seneed not be harmful and that it can, in fact,
be a useful tool in the child’s learning and oviedévelopment. Today’s children enter
kindergartens with a larger vocabulary than thetpkevision generatiors.lt is, therefore,
important to contest the commonly held perceptitthvad cannot withstand intensive empirical
tests, especially since it indicates that the galiscussions claiming large benefits of reduced
television exposure is somewhat premature.

Despite a rather large volume of existing academsisearch — predominantly in
pediatrics, adolescent psychiatry, and child dgualent — we believe that this paper makes
several contributiongrirst, econometric studies on the effects of televissanchild outcomes
with a large, nationally representative sample rare. Gorely, Marshall, and Biddle [2004]
reviewed 68 primary studies and found that the arediample size in these studies was only
444. Only eight of these studies use longitudiretafi Our paper uses data from a publicly
available longitudinal surveyhe National Longitudinal SurvgNLS). With equal proportions

of male and female children, the age range we cove@rto 18 years. The time span for our

“* A number of comprehensive descriptive studies his& Family Foundation find that seventy-four petcof all
infants and toddlers have watched television befge two, and twenty-seven percent have a televisicheir
bedrooni® Seventy seven percent of the children turn ontéfevision by themselves, sixty-two percent use the
remote to change channels, sixty-seven percerfbasipecific shows, and seventy-one percent askhiir favorite
videos or DVDs.

® See Huston and Wright [1998], Singer and Sing@®8l, for detailed discussions. Volume 557Asinals of the
American Academy of Political Sciendghildren and Television, May 1998, has a numkfestadies on related
issues.

6 Consumer Guide, Office of Education Research, Desartment of Education
(http://www.ed.gov/pubs/OR/ConsumerGuides/tv.html

" There is an emerging movement to steer policy msakefocus on television exposure and initiateaptive
policies. Grants are available for “TV-free Amefi¢éam Cursor.organdMediaTransparency.orgvho are backed
by some of the largest philanthropies in the caountr
(http://www.mediatransparency.org/recipientgrantsqrkcipientiD=680p Since 1995, more than 24 million
people have participated in TV-Turnoff Weekst)f://www.screentime.ojgwhich is also endorsed by American
Academy of Pediatrics (AAP).

8 Even among the studies employing longitudinal gsig) the sample is often restricted. Robinson.¢1893], and
Schmitt [1993] focus only on girls, while Gordonfsan, McMurray and Popkin [1999] is restricted toldren
between the age of 7 and 12.




usable data runs from 1990 to 2002. The numbebsérvations vary for different outcome
measures, but in each case we have over 6,000rekpadndents.

Secongmost of the existing studies focus on a singi&labutcome. While informative,
this does not allow us to assess the effect of huagctelevision on the overall development of
the child. We measure cognitive development withth@aatics and reading test scores,
behavioral problems with Behavioral Problem Ind&PL), and health outcomes with Body
Mass Index (BMI). By using a multitude of outcomeamsures that capture different dimensions
of development, we hope to assess how watchingisede affects the overall development of
the child.

Third, a common limitation of the existing studies iattthey do not take into account a
number of economic and demographic characterigtiascould be the intervening factors that
explain the observed negative relationship betweatching television and child outcomnes.
Examples of such characteristics include familyome, parental characteristics, and family
structure. In this study we use a wide spectrumeadnomic, demographic, and location
information that are available for the children ahelir families.

Finally, and most importantly, the existing research doets establish a causal link
between television viewing and child outcomes.lp@bability, they are merely explaining the
negative correlation between watching television and child outcomesabse there are
unobserved child and parent characteristics (&g.child’s innate ability, how ambitious and
motivated the parents are, etc.) that might explaéobserved negative relationsHign our
study, we calculate fixed-effect estimates to aetate the potential bias caused by unobserved

time-invariant child and parent characteristics. Nége repeated observations on a child’s daily

® Robinson, Chen and Killen [2000] is an exampl®wé of the widely cited longitudinal studies thasiibject to
this limitation.

19 For instance, Johnson et al. [2002], a study $pans over a 17-year interval in a community saropl@07
individuals, does account for a number of familyd achild characteristics but not for family or childvel
unobservables.



television viewing hours and outcome measureswailp us to compute child fixed-effect
estimates. We also have information on sibling’sirsoof television viewing and outcome
measures that allows us to compute family fixee:efestimates:

Based on our preferred child fixed-effect estimates conclude that, while television
viewing modestly increases children’s behaviorabpems, it does not affect their Body Mass
Index, and reading and mathematics test scorescaig out a series of robustness checks that
include addressing the issues of non-linear effettslevision, lagged effects of television, and
measurement errors. The fact that we accommodagxtansive set of explanatory variables to
control for the intervening factors, account foohservables, and that our estimates are robust to
a wide range of checks and perturbations, giveamdidence that our estimates show causal
effects of television viewing on the child outcomeasures.

One clarification that we would like to make at theset is that despite a heightened
interest in new media (e.g., computers, video gaetes, television remains by far the dominant
screen media (Table Il). The impact of computerd \ddeo games on sedentary behavior is not
very large compared to television; they compris@ml about ten percent of the average daily
media budget of children aged 2 to'£8.

The rest of the paper is divided into the followisgctions. Section Il reviews the
literature and discusses some of the existing eoapirstudies. Section Ill discusses the

econometric issues and section IV explains the dséa in this study. Section V presents the

- A considerable amount of studies with experimestdtings, while improve upon the cross-sectionadlies,
suffer from some of the same limitations discusalkdve. Johnsoat al. [2002] emphasize the limitation of short
observation period, or age spans, of the existkpgemental studies. Also, most of these experisian¢ not fully
random but subject to parental consent. In Robirjd4®®9], 198 third and fourth grade students wheaivied
parental consent constituted the sample. In Krcanar Cooke [2001], only 23 percent of the childretumed with
a consent form. Last but not the least, most cfarstudies do not account for family or mothergattaristics.

12 Since our data period ends in 2002, the likelygase in computer use and video gaming in the gulese years
will not affect our analysis. Also, note that thésesome evidence that over time the incidencelef/itsion viewing
may have somewhat declined. Hofferth and Sandb20§1]] report that over the period 1981-1997, tsievi
viewing has declined by 4.1 hours a week amongcltielren of ages 3 to 12. The NLS data, howeveesduot
show any specific time trend over the period 19002 but does show a decline since 1998.



results and findings, which is followed by extemsioand robustness checks in Section VI.

Section VII concludes.

[I. The Generation of TV Children: Literature Revi ew

2.1. Television and Child Health

To examine the effect of television on children®sahh, we specifically focus on the
effect of watching television on children’s Body 8alndex (BMI). We do this for two reasons.
First, there is great interest in the public polargna regarding BMI as a summary measure of
health in general and a measure of overweight/gbesparticular [Thomas, Lavy, and Strauss
1996]. Secondly, BMI is the most extensively usedltih outcome measure in the literature on
television viewing [Robinson 1999, Dietz and Gorkeral985, Gordon-Larsen, McMurray and
Popkin 1999, Proctor et.al. 2005].

There are different reasons as to why televisiandcaffect child BMI. First, if energy
intake exceeds energy output then the extra cal@me stored and weight is gained [Katzeff
1988]. Secondly, there is a time displacement effeecause television displaces physical
activities. Dietz and Gortmaker [1985] show thaildrlen who watch an excessive amount of
television are not involved in more energy-expeasictivities* Klesges, Shelton and Klesges
[1993], in fact, find that resting energy expendigiare lower from watching televisiois-a-vis

doing nothing at aft®

13- Robinson [1999] focuses on childhood obesity as®k, in addition to BMI, a few other measures sischriceps
skinfold thickness, waist circumference, hip ciréarance, and waist-to-hip ratio. We stick to ctBlill, especially
since incidence of overweight and obesity are mmostmonly measured in terms of child BMI (adjusteddender
and age). Check the Center for Disease Control (Giebsite for detaildyttp://www.cdc.gov/growthcharts

1% The reason why researchers focus on metabolis ratthat most studies find evidence of the folluyviobese
children do not eat more than their normal-weigteng [Weil 1977], the obese do not under-reposakmf{Klesges,
Shelton, and Klesges, 1993], and the resting energgnditures of obese children appear to be thee s# or
higher than those of normal-weight children [Molearl. 1985, Klesges, Shelton, and Klesges, 1993].

15 They, however, do not provide a physiological ergkion.




Thirdly, while watching television children are eged to food advertisements — most of
which are high-caloric-density foods — and adoletsc@re more prone to developing unhealthy
dietary habits that are likely to carry over intutthood*® And, finally, the sedentary nature of
television viewing encourages children to snack wede snacks are more likely to be the high-
caloric-density foods advertised on television [Riand Gortmaker 1985]. Television viewing
by children also correlates with between meal simackconsumption of foods advertised on
television, and the children’s attempts to influertbeir mother’s food purchases [Dietz and
Gortmaker 1985].

The relationship between television viewing andsitgehas been examined in a large
number of cross-sectional epidemiologic studiee{biand Gortmaker 1985, Gortmaker et al.
1996, Andersen et al. 1998, Crespo et al. 2001haaAdful of longitudinal studies that do
examine the effect of television on obesity do aotount for unobserved child and mother
characteristics that are likely to bias the obsgmatationship. These studies also allow for none
or very few family economic and demographic chamastics [Gordon-Larsen and McMurray
1999, Proctor et al. 2003, and Hancox, Milne andlt®ea 2004]. Most researchers using cross-
sectional or longitudinal data find a positive ebation between television and
overweight/obesity.

2.2. Television and Child Learning

The arguments that are made against televisiomwahf an adverse effect on children’s
cognitive development have the following prenfis&uppose that television is not a learning
device. In that case, watching too much televigregardless of content) takes time away from

learning (e.g. reading or active play) and may hawveadverse effect on test scores. This is the

16 Chou, Rashad, and Grossman [2005] test the speujfiothesis whether fast-food restaurant advedisin
television feeds into childhood obesity, and fimitlence to support it.

- Anderson et al. [2001] has a detailed discussioth literature review of the issues of televisiord ashild
cognitive development.



usual time-displacement argument. Now, even ifvisien is considered a learning device, the
argument is that it is a poor learning device beealfirst, the same skills can be learnt by some
other devices (e.g. books), and secondly, a lauyeber of skills such as fine motor skills and
gross motor skills cannot be learnt from televisaomll [Borden 1997].

The criticisms of television as an educational mediinclude passivity and lack of
interaction of the viewer, and lack of control bétlearner on content, pace, and ordering of the
material. Since television provides both visual anditory presentation of the content, it does
not stimulate the learner and suppresses imagmaiial creativity. The rapid pace and short
segments style of presentation of television ix@ssed at a superficial and perceptual level by
children. And finally, the strong association detasion with leisure and relaxation may have a
profound effect in that they may lower the intellesd involvement in processing the information
presented in a television prografis.

Existing studies on the effect of television oa ttild’s cognitive development are often
limited to specific aspects of development suchaasures of creativity, divergent thinking, and
ideational fluency [Anderson et al. 2001], not amprehensive measures such as test stbres.
These studies find a negative correlation betweamrshof television watched and cognitive
skills. However, it is difficult to draw causal grence from these studies because they do not
address the issue of unobservable child/family attaristics that are correlated with both
television viewing and cognitive skills.

2.3. Television and Child Behavioral Outcome

In case of behavioral outcomes television, firgts a time displacement effect — while

watching television the child has to give up saziafj with parents, family members, and other

18 See Salomon [1983], Huston and Wright [1998], Simber and Singer [1998] for more detailed dis@arssiof
these issues.

% One notable exception is Zavodny [2004] who ussesgcores of adults to study the effect of telemi®n adult
cognitive achievement.



children?® Interacting and socializing with family, friendslatives, and other social contacts
help the child bond and strengthen these persomhkacial relationships. Olken [2006] study
adults and find that exposure to television (argiojalowers levels of participation in social
activities and self-reported measures of trustt dsimdults do, children also develop their social
skills, and social competence through socializBgrflen 1997

The second link between television and childremidvioral outcomes is the content of
television programs. Theories abservational learningemphasize that observing specific
aggressive behaviors around them increases chididelihood of behaving the way they
observe behaviors [Comstock and Paik 1991, Gerehat. 1994, Huesmann et al. 2003].
Extensive observation of violence around them Isiashkildren’s world schemas toward
attributing hostility to others’ actions and, inrry increases their likelihood of behaving
aggressively. As children mature, normative beladsut what social behaviors are appropriate
take shape. However, this development is not nletatrabservational learning; the observations
of the behaviors of those around them, includingséhin the mass media, do influence their
normative beliefs. In a survey of 750 children begw the age of 10 and 16, more than two-
thirds responded that their contemporaries areienited by what they see on television [FCC
Fact Sheet, 1995].

An alternative theory explaining long-term effeofsexposure to violence and aggression
is Desensitization Theorylhis theory is based on the empirical fact thasthhhumans seem to
have an innate negative emotional response to \dhgeblood, gore, and violence. These
exposures are often accompanied by increased tatad, perspiration and discomfort [Cline,

Croft, and Courier 1973, Moise-Titus 1999]. Howeweith repeated exposure, this negative

% Note that because of data limitations we do ristirjuish between watching television alone antling

together with other kids and watching televisionaagroup (which clearly is itself a socializing igity). We,
however, include a variety of controls to capture thild’s association. These controls represecipseconomic
location as well as physical location (urban/ratal) that could capture differences in associadicnoss children.
2L Note that television could also have a negatiiecefon socializing. Kids with no exposure to pagtare
references and popular media events may haveuiffifitting in and connecting with other kids.



emotional response habituates, and the observeomssc desensitized. Thus, proactive-
instrumental aggressive acts become easier to cothmi

While the above theories hypothesize direct effettelevision one of the theories that
has attempted to explain the long-term relatiortsvéen exposure to violence and aggression
without hypothesizing any direct effect of watchiaggression and violence suggests that
aggressive children feel happier and more justiffethey believe they are not alone in their
aggression; violence in media provides them widt teassurance [Huesmann 1998].

A theory that contest these hypotheses of causettsf often described as the “third
variable” theory, suggests that the observed lengt{positive relations between aggression and
exposure to media violence are spurious and areedefrom their joint association with one or
more of these third variables such as demograpghimjily, and individual characteristics
[Comstock and Paik, 1991]. This emphasizes the itapoe of child and family characteristics
and unobserved heterogeneity that we take intouertda our analysis and the existing studies
fail to account fof>

Research has shown primarily negative effectsle¥igon on children’s behavior in the
form of violent and aggressive behavior, sexualigd substance use and abuse patférns.
Comstock and Strasburger [1993] argue that as magchO to 20 percent of real-life violence
may be attributable to media violence. RobinsorerCland Killen [2000], a longitudinal study,
found a positive correlation between television amdisic video viewing, and alcohol

consumption among teens. FCC Fact Sheet [1995]réif@ts to a survey of 10 to 16 year old

22 Note that the underlying assumption of this theisryhat lack of a negative emotional responsehseoving
violence also indicates a similar desensitizedainrésponse to planning violence or thinking abaolkence.

% There is another theoratharsis theorjfFowles 1999], that also negates the link betweedia violence and
aggressive behavior. It predicts that violence imgwshould be followed by reductions in aggress{for
amusement, we would like to call it the “ClockwdBkange Hypothesis” because the character Alexémtbvie
Clockwork Orangefaces a treatment that seems to follow this thgofyhe empirical evidence for any such
negative relation, however, has not been estaldiffe=2 Huesmann, Eron, Berkowitz, and Chaffee, 1Paik and
Comstock, 1994].

% See Committee on Public Education, American AcadefmPediatrics [2001], for a complete list of tiaure
studying these effects.
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children highlights that 60 percent of the childrenthat survey indicated that television

encourages notions such as disrespect for panedtsaving sex at too young an age.

[ll. Econometric Methodology
We start with a general production function forllsknealth [Aaronson 1998; Hanushek
1979, Todd and Wolpin 2003]:
(D) Y =L+LATV +BC +BF +BLy ta +a; +g,
where, Y, is a child outcome, namely, reading/mathematissgeores, behavioral problems, or
body mass index for child= 1,2,...,N, of family j=1212..,M, at time periodt = 1,2,..., T .
The measure of television viewin@V, , is the average hours of daily television watchgd

child i of family j at timet. VectorC includes child characteristics such as age, s®e, retcF
contains mother/family characteristics such as ewgheducation, family income, family
structure.L is geographic information such as whether theddhies in central city or suburf3s.

a; represents time-invariant unobservable traits hef ¢hild such as innate ability ang,

represents the time-invariant unobservable trditmather/family that affects all children in the
household in a similar way (e.g., parental motmatiambition, work ethics, etc., that do not

vary over time). And, finallyg;, captures all time-varying unobservables.

The key problem in identifyingg,, the effect of television on the child outcome
measures, is the possible correlation between itiweriant unobservablesa{ and a;) and

TV,

.. - For example, a child with lower innate abilitg;§ is more likely to both watch more

television and score poorly in a mathematics tAshegative relationship between hours of

television viewing and lower mathematics test seavél then also pick up the effect of low

% For full description of these variables pleaseré Section IV.
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and not the effect of watching more televispar se Similarly, a child who lives in a household

where parents are unmotivated and not very amiit(@ulowera,) is likely to watch more
television than a child whose parents are ambitani highly motivated (a higher,). In this

case a difference in the mathematics test scormgebpr these two children can be attributed to

the difference ina; and not to the hours of watching televisper se

We use a data set that has information on houtsle¥ision watched by a child over
time and the hours of television watched by helirgls. These unique features of the data set
allow us to exploit both the within-child variatisrand within family variations in the hours of
television watched to identify the causal effectedévision viewing on different child outcomes.
A reason for using both these approaches is thadevanot know,a priori, what type of
unobservables (if at all) play a bigger role in lexgng the relationship between hours of
television watched and child outcomes. This is irtggat because researchers often work with
either a cross-section with information on siblimgsa longitudinal data set that follows only one
child from a household over time. Our analysis wigulovide an improved understanding of the
type of data set needed to identify the causatetittelevision viewing on child outcomes.

Our identification strategy is to estimate fixeffieet regressions. In ourlamily- fixed
effect regressions, we utilize information on differenblsigs in the household. For the key
independent variable — hours watching televisiothis essentially boils down to taking a
difference between the mean hours of televisiorchet in the household and the child’s hours
of television watched, over all the observed peyiothe other variables in equation (1) are

adjusted thusly. What this does is it removes tfeceof unobserved variable; from equation

(1) and the correlation betwe&W and a; that affects the estimate @ is no longer present.

12



The underlying assumption behind the family fixetect regression is that either= 0

or cov(TV,a;)=0, which is questionable. The longitudinal infornsation each child allows us

to relax this assumption and exploit the withinldhrariation to estimate ahild- fixed effect
regression. This essentially involves, for a giwdld, taking a difference between the mean
hour of television watched by the child over thesaved period and the child’s hour of
television watched in a given year. The other \dea in (1) are adjusted the same way. One
advantage of using the child fixed effect is thatiso removes the family-specific unobservables
(a)):

It can be argued that the effect of the hoursetd#vision watched on child outcomes is
non-linear [Williamset.al. 1982, Zavodny 2004]. That is, the effect on clolsicomes of a
marginal increase in the hours of television watlcisenot the same for a child who watches, say,
two hour of televisiorvis-a-visthe child who watches six hours of television; @ect the
effect to be larger for the child who watches souhof television. To detect the presence of
such non-linear effects we estimate the followiegsion of regression equation (1),

(2) Yi =0 + DTV, +0,DTV,; +0,DTV,;, +90,Cy +OF; +oL +a, +a, +¢&,

it it

Where, DTV, is a dummy variable that takes on the value dfthe child watches television for
more than 2 hours but less than or equal to 4 hams O otherwiseDTV, is a dummy variable
that takes on a value of 1 if the child watcheswision for greater than 4 hours but less than
equal to 6 hours, and O otherwise; dbdV, is a dummy variable that takes on a value 1 if the
child watches greater than 6 hours of televisione(dmitted category is the group of children
who watches less than equal to 2 hours of telavjsidbhe cut-off points — two, four, and six
hours — come from the following: the American Asation of Pediatrics recommends less than

or equal to 2 hours of television viewing for aitgd child, children in the United States watch

approximately 4 hours of television, and mean moe standard deviation is approximately 6

13



hours of television in our sample. Thu3TV,, DTV, and DTV, attempt to capture “moderate”,

“excessive” and “extreme” television viewing behargi, respectively. Similar to our analysis of

the linear effect of television viewing, we estim&d,,d,,9,) by OLS, family fixed effect, and

child fixed effect regressions.
It is important to recognize the potential limitats of our estimation strategy. First, our
fixed effect model identifies the causal effectotirs of television watched only if the television

viewing is exogenous, conditional on the fixed effer; and a,. If the time-varying

unobservables are correlated with television vigwthen estimates from the fixed effect models
will be biased in the sense that they will refléet effect of such unobservables. We discuss this
issue in Section VI.

Second, the fixed effect estimators are particylamnisceptible to the measurement errors
problem. Under the assumption of classical measemémrrors in a regressor, the use of only
within-child/family variation in the fixed effectsémates increases measurement error bias
relative to the OLS estimates [Griliches 1979]phrticular, it will be potentially increasing the
measurement error bias when the endogeneity brasliced by using the fixed effect estimates.
Since we are primarily concerned with measurementsin our key explanatory variable, daily
television hours, in Section VI we carried out Austness check to examine how important this
problem of measurement errors actually is.

Finally, the fixed effect model uses only withinddiffamily variation in the data,
whereas the OLS uses both within and between-&uifdly variation. The extent of efficiency
loss depends on the amount of within-child/fami§rigation present in the data. The higher the
proportion of within-child variation in the datdyet lower is the loss in efficiency. We discuss

within-child/family variations in the data in Semti IV (Table III).
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V. Data

We use data from the 1979 National LongitudinalvBurof Youth (NLSY79) and the
NLSY79 Child Survey. The NLSY79 began in 1979 watsample of 12,686 respondents (6,283
female respondents) born between 1957 and 1964 Whee interviewed annually until 1994
and biennially thereafter. We use data up to th@228urvey year. This survey provides
information on family structure, family income, rhets’ education, mother’'s employment, the

number of children in the household, and some clerigtics of the location of residence.

The biological children of the NLSY79 female resgents have been interviewed every
two years in the NLSY79 Child Survey, starting #86. As of 2002, a total of 11,340 children
have been identified as having been born to 4,830e06,283 NLSY79 female respondents. As
part of the Child Survey, children are administeradious tests measuring their cognitive
ability, temperament, motor and social developmant self-competence [Center for Human
Resource Research 2002]. Mothers answered questiohehavioral problems of their children
as part of the NLSY79 Child Survey. At each surveynd mothers also provide information on
height and weight of their children. These mothad ahild responses provide the child

outcomes used in our study.

4. 1. Dependent Variables

Below we present brief descriptions of the depahdariables. Detailed descriptions are

presented in Table Al of the Appendix.

Body Mass IndextVe use the information on height and weight to tmes BMI for each child
which is our summary measure of child heéftiror the Child BMI analysis we restricted our

sample to rule out underweight children (about értent of the sample). This helps focus on the

26. . . .
Metric BMI Formula, BMI = JVelghtin Kilograms
Height in Meters

x Height in Meters.
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guestion if television contributes children of ‘nml’ weight to be at-risk-for-overweight,

overweight or obes¥.

Mathematics and Reading Test Scol®& use mathematics and reading recognition assessm
from the Peabody Individual Achievement Test (PIAAS our measures of cognitive skills.
These tests are administered to all children ofalerLSY79 respondents aged five and above.

We use the standard scores reported in the Chilk8dior both these tests.

Behavioral Problem IndexMothers of children aged four and above (themselgspondents in
the NLSY79) are asked 28 questions about theidamls behavioral problems during the
previous three months. This index can take a maximalue of 28 (representing maximum
behavioral problems) and a minimum value of O (ebdvioral problems). We use the standard

scores reported in the Child Survey.

4.2. Explanatory Variables

The key explanatory variable, the average numbbenooirs a day the child watches
television, is obtained from information provideg the mother of the child each survey year. In
the NLS, television viewing increases steadily wailpe. As discussed in Section Ill, we also
intend to capture any non-linear effects of watghielevision by using television-hours
categories DTV,, DTV,, DTV;).

To identify the variables that are likely to beretated with both a given child outcome
and television viewing behavior we take into acddhe following issues: observed differences
in child characteristics, observed differences inthar/family characteristics, variables that
explain differences across children in the contehttelevision programs watched, child’s

association and parental control, location, androemnomic characteristics.

- We are testing the hypothesis that televisionaraadverse health effect on children. If televisiamses weight
gain for normal weight kids that can be interpreésdan adverse effect, whereas for underweighdrehil weight
gain will be a beneficial effect. Dropping the undeight kids helps an unambiguous interpretatiothefeffect of
television. For the test scores and the BPI, waatalrop the underweight children.
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We ran separate regressions for each of the fastaome measures (BMI, reading scores,
mathematics scores, and the BPI). In each casbegan with a basic set of child characteristics
— child’s age, sex, if the child had a low birthiglg. Low birth-weight has been known to affect
test scores and the BPI [McCormick, Gortmaker aothof 1991]. We included number of
siblings which could affect the television viewihgbits and the outcome variables. For the BMI
regressions we also included variables indicatintge child is covered by health insurance, if
the Child has any medical condition that impedasnab activities (a sick child is likely to spend
more time in front of a television).

The next set of variables we included is mothetharacteristics: her own education,
education of her parents, household incéfhmeace, and whether she is a first or second
generation immigrant. These variables are importdeterminants of the child outcome
variables. At the same time, they also proxy ftevision viewing patterns in the household and
the social association of the child. We include mo$ Armed Forces Qualification Score
(AFQT)® in the regressions of reading and mathematicsescand the BPI. The AFQT scores
measure mother’s ability which could be stronglyretated with the child’s ability. A lower
ability child may spend more time watching teleersiand is also more likely to have lower test
scores and greater behavioral problems. An additieariable included in the BMI regressions
is mothers BMI which is an important predictor diild BMI. Besides, if the mother is
overweight and obese and not physically activenay also make the child less physically active
and spend more time in front of the television.

We have included the following variables that prdar parental control of television

viewing and monitoring: whether the child has agknmother, hours per week the mother

- Total family income is the sum of wages and satamcluding tips, income from farm and businessgktary
income, unemployment benefits, AFDC and SSI reseifoiod stamps, and other income received by thethen
and her spouse (partner), measured for the pasidal year.

% The AFQT is a general measure of trainability atale of 1 to 99. Normed scores (adjusted fordifflerences)
are reported in the survey. The test includesamsponents: arithmetic reasoning, word knowledgeagraph
comprehension, and numerical operations.
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works, mothers own television viewing behavior, amtether parents monitor the child’'s
television viewing®® *' These variables essentially control for differenirecontent of television
viewing. Of course, family income and parental lgaokind (education, etc.) also control for
content, but they do so indirectly. The importanéncluding parental control stems from the
conjecture that parents with less control overdrhit’s television viewing may also have less
control over their food habit, academics, and balavihe importance of eliminating the
difference in content is important because watchgogd’ television for an hour is could have a
different impact compared to watching ‘bad’ telémmsfor the same amount of time.

To capture any difference in television viewing artld outcomes across different
geographic locations we have included dummy vaemlibr regions (Northeast, North Central,
South, and West), and for central cities, subuabsl, rural area¥ To capture macroeconomic
effects (if any) we added regional unemploymenégaDescriptive statistics of all dependent
and explanatory variables are presented in the Agigen Table A2.

In Table Il we present evidence of the amount afhin-child and within-family
variation in the data. We report the amount of wthild and within family variation in BMI,
mathematics, reading and BPI scores and hoursle@fisen watched variables. Although the
between family or between child variation for aliralependent variables is greater than within
family or within child variation, the later is ofgnificant amount. For our key independent
variable, average hours of television watched, ethsralso a significant amount of within-

child/family variation.

% 1n 1981 when they were between 16 and 24 yeaemgef the mothers were asked about their own tédevis
viewing. We include it along with their age in 1981

3L The specific question about monitoring televisidewing behavior is “Do Parents Discuss TV Programith
Child?".

32 One argument often made is that in the centrgl aieas, due to higher crime rates, children maye Hass
opportunity to spend time outdoors [Anderson e1808].
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V. Results

For each of our four outcome variables we estirfmiedifferent versions of equation (1)
described in Section II. The results are summarizelhble 1V (detailed regression results are in
Tables A3—-A6 of the Appendix). In the first columve present results from a cross-section
regression that includes only child characteristiosation and macroeconomic variables, and
year dummies (Cross-sec 1). In the next column de mother's characteristics to child
characteristics (Cross-sec 2). The last two coluatts mother/family fixed effects (Family-FE)
and child fixed effect (Child-FE), respectively. dasing on the BMI outcome and the cross-
section regressions (Cross-secl and Cross-secdbie TV and Table A3), we find support to
the claim that hours of television watched poslyivafects BMI. This finding is consistent with
what other researchers have found. This effect,elvew is very small — an increase by an hour
of daily television will lead to an increase of D10points or 0.01 of a standard deviation in the
BMI (Cross-sec2). Comparing between Cross-secl@uods-sec2, we find that the effect of
hours of television watched decreases by nearlty fercent (0.133vs 0.071) once
mother/family characteristics are included. Importanother/family characteristics include
mother’'s BMI, family income, weeks worked by the tihrer, mother's race, and mother’s
television viewing behavior (Table A3 of the Appefd

We find that the family fixed-effect specificaticaalso predicts a positive relationship
between hours of television watched and BMI (FafRiB) but the effect is much diminished
compare to the cross-section regressions; an sen@aone hour of television watched in a day
will lead to an increase of only 0.038 points ie BIMI. This indicates that once the effect of the
time-invariant mother/family unobservables that teomnate the relationship between hours of
television watched are eliminated the effect adtedion viewing dropped by nearly fifty percent
(0.071vs 0.038 points). Of course, there could be unobskediferences even across siblings

which would not be eliminated in our family fixeffext regressions. Our preferred estimate,
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child fixed-effect regression (Child-FE), eliminateboth the effect of (time-invariant)
unobserved child characteristics and mother/fardiiigracteristics. The Child-FE result shows
that an increase in one hour of daily televisioewing will lead to an increase of only 0.018
points in BMI and this increase in not statistigalifferent from zero. The fact that the effect of
hours of daily television on BMI is diminished (ah@comes statistically insignificant from
zero) once we move from family fixed-effects toldHhixed-effect regression, underscores the
importance of child-specific unobservable in expilag the relationship between television
viewing and BMI.

The results for the mathematics and reading testesc reported in Table IV and
appendices A4 and A5, are not much different frdmm BMI results. The cross-section
regression that includes only child specific cheastics (Cross-secl) show that an hour
increase in daily television leads to 0.728 poihésrease in the reading test scores and it is
statistically different from zero. The Child-FE iesates, on the other hand, show that this effect
is only -0.046 points and is not statistically difint from zero. Results for the mathematics test
scores are very similar to the reading test scovesjo not find any statistically significant eftec
of hours of daily television on the mathematics seores.

Finally, results of the Behavioral Problem IndexP(Bregressions are reported in Table
IV and Table A6. Perhaps more than any other ouécgmarents are most worried about the
possibility that television may cause or increaskadvioral problems of children. We do find that
hours of daily television significantly increaseschild’s behavioral problems (note that a
positive coefficient means that the behavioral fwbincreases as hours of television increases).
The effect, however, is very small and declinesvasmove from the cross-section specification
(Cross-secl) to the child fixed effect specificat{€hild-FE). Based on the Child-FE estimates,
an increase in daily television watched by an hieads to only (0.189/14.84 =) 0.01 of a

standard deviation increase in the BPI.
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To summarize, based on our preferred child fixeféctfestimates we do not find
evidence in favor of the hypothesis that hoursetdvision watched have a causal effect on child
health as measured by the Body Mass Index and tboguievelopment as measured by reading
and mathematics test scores. We do find statistisagnificant effects of hours of television
viewing on the behavioral problem of children bisi not economically significant. Although
the cross-section regression results support tpethgsis that hours of television watched has
large and statistically significant adverse effeots BMI, test scores and BPI, the Child-FE
regressions do not support that. We believe thatinhbility to eliminate the effects of child-
specific unobservables from the relationship betwleeurs of television watched and the child
outcome measure by previous researchers led themat¢ourately conclude that television has
large adverse effects on child outcomes.

A natural question that arises from our findinghs following. Since hours of television
watched do not affect child outcomes, does thatnntbéat children who are watching less
television are not being benefited in terms of ¢hestcomes? It is certainly true that those who
are watching less television have more time fodwhg or doing physical activities. However,
whether they actually do so is another issue; #tiag¢ime may simply be wasted in some other
unproductive way. To examine how exactly time alon affects child outcome we need to
have detail time use information (such as a tinaeyjli Our results do not necessarily shed lights
on the question “what will happen if the televisiome is replaced with physical activities,

structured learning activities and socializing?”

VI. Discussion: Extensions and Robustness Checks

6.1. Nonlinear Effects of Television

The results discussed in Section 5 are based @rashumption that the relationship

between hours of television watched and child cuE® is linear. However, some studies
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suggested that the relationship may be non-lingétligms et.al. 1982, Zavodny 2004]. To
examine this we estimate regression model (2) dgaaiin Section Ill. Results are reported in
Table V. We do not find non-linear effects of howfsdaily television on mathematics and
reading test scores. However, we do find some eggef very small non-linear effects of
television on BMI and the Behavioral Problem Ind8®l). Focusing on the child fixed effect
estimates (Child-FE), we observe that the “negateféect of watching television increases
monotonically from “television viewing between 2 4ohours” to “television viewing for more
than 6 hours”. Compare to the base category sftlesn 2 hours of daily television per day,
viewing more than 6 hours of television per dayréases the BMI by 0.188 points (about 4
percent of a standard deviation) and the BPI b4l.Boints (about 9 percent of a standard
deviation)*?

6.2. Lagged Effects of Television Viewing

Our primary specification (1), discussed in Sectibnidentifies the “contemporaneous”

effect of watching television on child outcomesnasasured by the coefficien. What if, the

effects of television work at a lag? Therefore,aabustness check, we have also examined
whether there is any “non-contemporaneous” effeataiching television on child outcomes. To
do this we include a lagged television viewing ahle in specification (1). That is, we estimate
the following regression for each of our outcomgalaes,
(3) Yijt =4, +181T\/ijt +,52Tvij (t-1) +183Cijt +:B4Fijt +185Lijt o, ta; T .

Our results are qualitatively unchanged from whatreported in the Table ¥.Based on
the child fixed effect estimates, for BMI, and readand mathematics test scores, both the

lagged and the contemporaneous effects of houlsibtyf television are statistically insignificant

%. We have also used alternative specifications saglincluding a squared term of daily hours of tisien
watched. The results are qualitatively similar tbatvwe find in Table 6. The squared term is nonificant for
BMI, reading and mathematics test scores but isifitgnt for BPI scores.

34 These results are not reported but available guest.
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and small in magnitude. For BPI, although the labgéfect of hours of daily television is

positive (i.e. increases behavioral problems) datissically significant, the magnitude is about
half the contemporaneous effect. We conclude tlat-aontemporaneous effect of hours of
television watched per day is not significant toe butcome measures used in this paper.

6.3. Measurement Errors and Time Varying Unobsdesab

Our measure of daily hours of television watchgdabchild is based on what mothers
report. However, for a sub-sample of children algetdveen 10-14 years we have information on
daily hours of television watched obtained diredtlyn the child. Average hours of television
watched, based on mothers’ report (for children dage-14 vyears), are statistically
indistinguishable from what has been reported bigddn themselves. Although we do not have
such information for children of other age groups, feel confident that the mother’s report on
hours of television watched by her child is notjeabto severe measurement error problems.

Time varying unobservables that are correlateth witr measures of television viewing
will bias the estimated coefficients from our fixetfect specification®® This is probably the
single-most important criticism of fixed effect isation methodology. Although we can never
be sure that there are no time varying unobsersathiat are correlated with key independent
variables, one way to mitigate this potential peoblis to incorporate a rich set of time-varying
covariates in the analysis. In our paper, we hanstuded a large number of time-varying
observables in both our OLS and fixed effect regjoess.

6.4. The Issue of Content

An important issue of the effect of television I tcontent of the television programs.
The viewing experiences might be very differentoasrchildren that are not captured by hours

of daily television viewing. In case of child BMtpntent might matter in terms of advertising

% To test the exogeneity assumption underlying tkedf effect estimation methodology, researchers aisest
proposed by Heckman and Hotz [1989] (also see Wianlgjd [2003]). However, this test is shown to haeey low
power and therefore often not very useful.
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and its subsequent effects in food habits. We belibat the family/mother’s characteristics such
as mothers BMI, mother education, family incomes,. etill capture the differences in food
consumption patters across children/families.

In case of test scores, the issue of content issd@at more involved. Some researchers
have argue that educational television program#$ agcSesame Streednd Mister Rogers’
Neighborhoodhave significant positive effect on children’srgiag [Huston and Wright, 1998].
A similar issue also arises with respect to a ¢hiloehavioral problems (BPI). Is the child
watching violence, drug use, etc., or programs nsar@ble for children? Ideally we would like
to have information on the actual content. Lackimg data, we attempt to control for difference
in the television content by including variableattlre likely to be correlated with the content.
Examples of such variables include mother’'s edanatiamily income, parent-child interaction
as measured by the variable whether parents diselesssion program with their children, etc.
Of course, these variables are likely to be immerferoxies for the content of television
programs watched. Given the variables that cofdradlifferences in content across children, our
estimated coefficients measure the time displacéeiéect and the effect of typical content. For
those who watch disproportionately higher amouritgobd” or “bad” television, the additional

effects (if any) have been ‘controlled’ for.

VII. Concluding Remarks
In this paper we use a longitudinal data set &mere the relationship between hours of
television watched by a child and different childt@mmes. In particular, our objective was to
determine whether there is a causal relationshiywdsn hours of television exposure and child’s
Body Mass Index (BMI), reading and mathematics sestres, and Behavioral Problem Index
(BP1). Although we find evidence that hours of te$&on watched is negativelyorrelatedwith

our various child outcome measures, we do not @&adience in favor of the overwhelming
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public perception that this effect ceusal Once we eliminate the effect of unobservabledchil
and family characteristics, the negative effechadirs of television disappears for the BMI, and
mathematics and reading test scores. Only excepditre behavioral problem (as measured by
the BPI) where we find negative effects of hourdedévision watched; the magnitude of this
effect, however, is very small.

A reduced television regime in a household coddrmdestly beneficial for reducing the
behavioral problems of children. A policy emphasischildren’s television viewing to improve
children’s cognitive achievements or to fight theidly growing incidence of childhood obesity,
however, is not likely to yield any measurable ssscand may, instead, lead to misplaced
priorities and misallocation of resources.

It is quite possible that although hours of telmnger sedoes not affect child outcomes
— which is what we found in this paper — a few dpeprograms could have beneficial impacts
on child outcomes that are indeed economicallyisaggmt. Most of the current and existing
research is not directed towards this directioris Plaper emphasizes the need to have large and
more extensive studies of the content analysisrgyotous experiments with larger and more
representative pool of subjects. Once such progi@ments are identified and substantial causal
effects are established, only then it may be pruderthink about proactive policies targeted

towards specific program types and not simply t@gi¢owards turning off the television.
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Table I: Television Set Ownership: 1950 — 2000

TV households Percentage of TV households
(as % of total Remote Wired pay Wired

Year household) Multi-set Color VCR  control cable cable
1950 10 -- - - - - -
1955 67 4 - - - - -
1960 87 12 - - - - -
1965 94 22 7 - - - -
1970 96 35 41 - - - 7
1975 97 43 74 - - - 12
1980 98 50 83 - - - 20
1985 98 57 91 14 29 26 43
1990 98 65 98 66 77 29 56
1995 98 71 99 79 91 28 63
2000 98 76 99 85 95 32 68

Source http://www.tvhistory.tv/facts-stats.htm

Table Il: Media Use Among U.S. Youths (Hours per Dg), 1999

Medium 2-18 year-olds 2-7 year-olds 8-18 year-olds
Total media exposure 7:00 4:29 8:43
Television 3:16 2:16 3:46
Taped television shows 0:12 0:00 0:19
Videotapes 0:28 0:28 0:28
Movies 0:16 0:02 0:25
Video games 0:22 0:14 0:31
Print media 0:42 0:42 0:41
Radio 0:43 0:26 0:48
CDs and tapes 0:43 0:19 1:07
Computer 0:19 0:05 0:28

Source The Henry J. Kaiser Family Foundation; 2003 [Upda2003 Dec 10; cited 1999
Nov 15]. URL:http://www.kff.org/entmedia/1535-index.cfm
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Table IlI: Within and Between Group Variation of th e Key Variables

Overall Family level Child level
Between Within group Between Within group
Mean Std dev group std dev std dev group std dev std dev
Child BMI 18.92 4.73 3.67 3.39 4.23 2.53
Reading score 103.82 14.72 12.21 9.10 13.96 5.89
Mathematics score 100.83 13.88 11.21 8.89 12.71 6.38
BPI 105.33 14.84 12.25 9.27 13.61 6.88
Average daily TV 3.86 2.54 2.04 1.74 2.20 1.54
0-2 hours of TV 0.26 0.44 0.34 0.30 0.36 0.27
2-4 hours of TV 0.39 0.49 0.33 0.39 0.37 0.35
4-6 hours of TV 0.19 0.40 0.26 0.32 0.31 0.28
6 hours or more TV 0.16 0.37 0.27 0.28 0.30 0.25

30



Table IV: OLS and Fixed Effect Coefficients of Hous of Television Watched on Various Child Outcome Masures, based on Equation (1)

Child BMI Reading test scores
Cross-sec 1 Cross-sec 2 Family-FE  Child-FE Crosesl Cross-sec2 Family-FE  Child-FE
Average daily television viewing 0.133 0.071 0.038 0.018 -0.728 -0.063 -0.013 -0.046
(0.018)*** (0.018)*** (0.015)** (0.012) (0.055)***  (0.058) (0.048) (0.038)
Child time invariant characteristics yes yes yes yes yes yes
Child time varying characteristics yes yes yes yes yes yes yes yes
Family time invariant characteristics yes yes
Family time varying characteristics yes yes yes yes yes yes
Regional variables, year dummies yes yes yes yes
Observations 12441 12441 14358 15210 16418 14156 63911 17412
Groups 3150 6576 3226 6888
MSE 16.00 14.67 6.98 2.73 199.41 176.17 81.25 85.0
Math test scores Behavioral Problem Index (BPI)
Cross-sec 1 Cross-sec 2 Family-FE  Child-FE Croseesl Cross-sec2 Family-FE  Child-FE
Average daily television viewing -0.749 -0.048 0.03 0.017 0.664 0.443 0.29 0.189
(0.051)*** (0.052) (0.046) (0.041) (0.056)***  (082)*** (0.053)*** (0.047)***
Child time invariant characteristics yes yes yes yes yes yes
Child time varying characteristics yes yes yes yes yes yes yes yes
Family time invariant characteristics yes yes
Family time varying characteristics yes yes yes yes yes yes
Regional variables, year dummies yes yes yes yes
Observations 16461 14197 16434 17461 17086 14529 7056l 18133
Groups 3229 6897 3362 7219
MSE 174.21 148.13 78.82 41.03 211.95 206.32 86.89 48.26

Notes: (a) Robust Standard Errors in parenthdsjsStandard Errors adjusted for intra-group coti@fs. Observations within each family constitutgreup in the Family-FE and observations of eadld ch
constitute a group in the other regression. (¢¥,*and *** indicate significance levels at 10%%, and 1%, respectively. (d) Detailed regressésults are reported in Tables A3-A6 in the Appendi
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Table V: OLS and Fixed Effect Coefficients of Hoursof Television Watched on Various Child Outcome Mesures, based on Equation (2)

Child BMI Reading test scores
Cross-sec 1 Cross-sec 2 Family-FE  Child-FE Croseesl Cross-sec2 Family-FE  Child-FE
Television viewing between 2-4 hours 0.677 0.358 250. 0.054 -1.621 0.311 0.395 0.076
(0.095)*** (0.093)*** (0.084)*** (0.071) (0.338)**  (0.346) (0.282) (0.231)
Television viewing between 4-6 hours 1.184 0.707 390. 0.122 -3.915 -0.301 -0.01 -0.2
(0.135)*** (0.133)*** (0.114)*** (0.094) (0.409)**  (0.438) (0.362) (0.291)
Television viewing more than 6 hours 1.132 0.654 458. 0.188 -4.813 -0.158 -0.122 -0.421
(0.142)*** (0.142)*** (0.120)*** (0.098)* (0.430)**  (0.466) (0.393) (0.305)
Child time invariant characteristics yes yes yes Yes yes yes
Child time varying characteristics yes yes yes yes Yes yes yes yes
Family time invariant characteristics yes yes
Family time varying characteristics yes yes yes yes yes yes
Regional variables, year dummies yes yes Yes yes
Observations 12441 12441 14358 15210 16418 14156 63911 17412
Groups 3150 6576 3226 6888
MSE 15.93 14.64 6.98 2.73 192.63 176.16 81.23 735.0
F-statistic 11.63 5.68 2.12 1.1 63.06 1.71 1.76 042.
p-value 0.000 0.003 0.120 0.332 0.000 0.180 0.172  0.130
Math test scores Behavioral Problem Index (BPI)
Cross-sec 1 Cross-sec 2 Family-FE  Child-FE Croseesl Cross-sec2 Family-FE  Child-FE
Television viewing between 2-4 hours 2.1 0.048 20.2 -0.042 2.03 1.4 0.51 0.548
(0.324)*** (0.314) (0.283) (0.250) (0.329)***  (06%)*** (0.295)* (0.263)**
Television viewing between 4-6 hours -4.224 -0.329 0.489 0.113 4,182 3.413 1.48 0.972
(0.376)*** (0.395) (0.356) (0.311) (0.405)***  (069)*** (0.376)*** (0.344)***
Television viewing more than 6 hours -5.13 -0.173 .266 0.047 4.333 3.259 2.043 1.384
(0.394)*** (0.413) (0.376) (0.326) (0.435)***  (099)*** (0.423)*** (0.372)***
Child time invariant characteristics yes yes yes Yes yes yes
Child time varying characteristics yes yes yes yes Yes yes yes yes
Family time invariant characteristics yes yes
Family time varying characteristics yes yes yes yes yes yes
Regional variables, year dummies yes yes Yes yes
Observations 16461 14197 16434 17461 17086 14529 7056l 18133
Groups 3229 6897 3362 7219
MSE 168.01 148.15 78.82 41.03 205.99 205.99 86.91  48.27
F-statistic 66.29 0.72 0.45 0.20 42.32 18.69 11.99 3.89
p-value 0.000 0.488 0.637 0.820 0.000 0.000 0.000 0.021

Notes: (a) Robust Standard Errors in parenthdsisStandard Errors adjusted for intra-group coti@tes. Observations within each family constitutgraup in the Family-FE and observations of eadld donstitute a
group in the other regression. (c) *, **, and *tfdicate significance levels at 10%, 5%, and 18$pectively.
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Appendix

Table Al: Description of Dependent Variables

Variables

Description

Body Mass Index (BMI)

The BMI method works differently with children atekns than it does with adults. Children’s bodypdat
changes over the years as they grow. Also, girts laoys differ in their body fatness as they mature
[Hammer et al. 1991; Pietrobelli et al. 1998] slttherefore, crucial that both the age and geoidire child
appear as control variables in the regressionshildren and teens, the body mass index criterel us
assess underweight, at-risk-for-overweight, ovegiveior obesity are also age and gender specific and
provided by the growth charts developed by the dwali Center for Health Statistics (Source:
http://nhlbisupport.com/bmi/bmicalc.h)ym We use these criteria to restrict our sampleruage out
underweight children (about 14 percent of the sapl

Behavioral Problem Index (BPI)

Mothers of child@ged four and above are asked 28 questions albmiucthidren’s behavioral problems
in the previous three months. These questions eaix domains of behavioral problems: antisocial
behavior, anxiousness/depression, headstrongnegserdativity, immaturity, dependency, and peer
conflict/social withdrawal. Three response categpmvere used: (1) often true; (2) sometimes true(ah
not true. Each question answered “often true” amfistimes true” is given a value of one while each
guestion answered “not true” is given a value abz&hen, these dichotomized values were addea up t
construct the overall BPI.

Mathematics test scores

These are the mathemasessaments from the Peabody Individual Achieveriest (PIAT). This is
administered to children aged five and over. It soeas a child’s attainment in mathematics as taught
mainstream education. It consists of 84 multipleicé questions of increasing difficulty and meas.giklls
ranging from recognizing numerals to advanced qotsde geometry and trigonometry.

Reading test scores

These are the reading reamgisisessments from the Peabody Individual Achiemefest (PIAT). The
reading subscale also contains 84 multiple choiesstipns. Skills assessed include matching letbarsing
names and reading single words aloud.

Source: Center for Human Resource Research [2002].
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Table A2: Descriptive Statistics for Dependent andExplanatory Variables

Variable Label N Mean Std Min Max
Child BMI 13517 18.92 4,73 0.00 62.90
Standardized reading score 13512 103.82 14.72 65.0035.00
Standardized mathematics score 13546 100.83 13.88 5.006 135.00
Standardized BPI 13826 105.33 14.84 75.00 149.00
Average daily television viewing 14388 3.86 2.54 0@. 12.86
Television viewing between 0-2 hours 14388 0.26 40.4 0.00 1.00
Television viewing between 2-4 hours 14388 0.39 90.4 0.00 1.00
Television viewing between 4-6 hours 14388 0.19 00.4 0.00 1.00
Television viewing more than 6 hours 14388 0.16 70.3 0.00 1.00
Child age (months) 14388 122.29 30.31 32.00 216.00
Parent discusses television with the child 14388  810. 0.39 0.00 1.00
Number of siblings 14388 2.63 1.15 0.00 9.00
Child female 14388 0.49 0.50 0.00 1.00
The child had a low birth weight 14388 0.08 0.27 000. 1.00
Child covered by private/public insurance 14388 50.7 0.43 0.00 1.00
Child has a health condition 14388 0.12 0.32 0.00 .001
Mother's BMI 14388 26.85 6.29 7.62 91.41
Single mother 14388 0.31 0.46 0.00 1.00
Family income ($10,000) 14388 4.55 5.99 0.00 487.57
Hours/week worked by mother 14388 25.42 20.46 0.00100.00
Highest grade completed by mother 14388 12.72 3.34 0.00 95.00
Mother's AFQT score 14388 36.88 27.22 1.00 99.00
Highest grade completed by mother's parents 14388 1.251 3.36 0.00 20.00
Mother's race is white 14388 0.50 0.50 0.00 1.00
Mother's race is Black 14388 0.30 0.46 0.00 1.00
Mother's race is Hispanic 14388 0.17 0.38 0.00 1.00
Mother is first generation immigrant 14388 0.05 10.2 0.00 1.00
Mother is second generation immigrant 14388 0.02 140. 0.00 1.00
Number of TV hours by mother (1981) 14388 2.45 2.48 0.00 13.85
Mother's age in 1981 14388 19.51 2.19 16.00 24.00
Rural 14388 0.17 0.38 0.00 1.00
City residence other than central city or suburb 3881 0.34 0.47 0.00 1.00
Central city residence 14388 0.17 0.38 0.00 1.00
Suburbs 14388 0.31 0.46 0.00 1.00
Regional unemployment rate 14388 5.59 1.23 3.63 38.2
Residence in the north central region 14388 0.14 340. 0.00 1.00
Residence in the northeast region 14388 0.27 044 .000 1.00
Residence in the southern region 14388 0.39 0.49 00 0. 1.00
Residence in the western region 14388 0.20 0.40 0 0.0 1.00
Year dummy: 1990 14388 0.09 0.28 0.00 1.00
Year dummy: 1992 14388 0.18 0.38 0.00 1.00
Year dummy: 1994 14388 0.17 0.38 0.00 1.00
Year dummy: 1996 14388 0.16 0.37 0.00 1.00
Year dummy: 1998 14388 0.16 0.37 0.00 1.00
Year dummy: 2000 14388 0.12 0.32 0.00 1.00
Year dummy: 2002 14388 0.12 0.33 0.00 1.00
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Table A3: OLS and Fixed Effect Estimates of Equatio (1), Outcome is Body Mass Index (BMI)

Cross-sec 1  Cross-sec 2 Family-FE  Child-FE

Average daily television viewir 0.13: 0.071 0.03¢ 0.01¢
(0.018)*** (0.018)*** (0.015)* (0.012
Child age 0.061 0.05¢ 0.064 0.07¢
(0.001)*** (0.001)*** (0.001)*** (0.001)***
Parent discusses television with the ¢ -0.29¢ -0.05¢ 0.01¢ 0.03¢
(0.122)* (0.115 (0.100 (0.084
Number of sibling -0.1¢ -0.24: -0.15¢ -0.171]
(0.044)%* (0.044) % (0.089)* (0.068)**
Child femal 0.40¢ 0.33¢ 0.34
(0.109)*+* (0.104)** (0.116)**
The child had a low birth weig -0.451 -0.297 0.01¢
(0.209)* (0.200 (0.238
Child covered by private/public insurai -0.19¢ 0.06¢ 0.18¢ 0.07¢
(0.119 (0.116 (0.103y* (0.088
Child has a health conditi 0.60¢ 0.37¢ 0.14 0.11
(0.159)*** (0.148)* (0.131 (0.102
Mother's BM 0.172 0.05¢ 0.031
(0.010)*** (0.017)** (0.015)**
Single mothe 0.06¢ 0.181 0.10%
(0.121 (0.136 (0.107
Family income ($10,00 -0.017 0.001 -0.01%
(0.007)* (0.011 (0.009)*
Hours/wee worked by mothe 0.00¢ 0.00¢ 0.001
(0.002)*** (0.002)* (0.002
Mother's highest grade comple -0.02¢
(0.018)’
Mother's parent's highest grade compl -0.021
(0.019
Mother Blacl 0.44¢
(0.156)***
Mother Hispani 0.15¢
(0.185
Mother is first generation Americ -0.04]
(0.246
Mother is second generation Ameri 0.187
(0.350
Number of TV hours by mother (19¢ 0.021
(0.023
Mother's age in 19¢ 0.04¢
(0.026)*
Central city resdenci -0.11¢ -0.09¢ 0.96: 0.63¢
(0.162 (0.156 (0.173)** (0.132)%x
City residence other than central city or sul 0.28¢ 0.03¢ 1.08¢ 0.55]
(0.186 (0.184 (0.213)** (0.167)%*
Suburb -0.1 0.05¢ 0.€ 0.44:
(0.150 (0.141 (0.170)** (0.130)***
Regional unemployment r: 0.06¢ 0.071 -0.07¢ 0.06¢
(0.115 (0.111 (0.030)* (0.025)**
Residence in the northeast re¢ -0.04¢ 0.04¢
(0.187 (0.181
Residence in the southern re¢ 0.47: 0.29¢
(0.170)** (0.163)’
Residence in the wern regior -0.26: -0.187
(0.195 (0.186
Year dummy: 19¢ 0.000: -0.031
(0.230 (0.222
Year dummy: 19¢ 0.081 0.04
(0.115 (0.115
Year dummy: 19¢ 0.18¢ 0.17%
(0.125 (0.127
Year dummy: 19¢ 0.34¢ 0.26¢
(0.192) (0.191
Year dummy: 20C 1.101 1.08¢
(0.256)** (0.253)***
Year dummy: 20C 1.20¢ 1.12:
(0.178)** (0.182)***
Constar 11.16° 6.34¢ 9.35¢ 9.00¢
(0.715)*** (0.924) % (0.559)*** (0.476)**
Observation 1244: 12441 1435¢ 1521(
Group: 315( 657¢
MSE 16.0C 14.67 6.9¢ 2.7:

Notes: (a) Robust Standard Errors in parenthdsjsStandard Errors adjusted for intra-group coti@fes. Observations within each family
constitute a group in the Family-FE and observatimineach child constitute a group in the otherasgjon. (c) *, **, and *** indicate
significance levels at 10%, 5%, and 1%, respegtivel
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Table A4: OLS and Fixed Effect Estimates of Equatin (1), Outcome is Reading Test Scores

Cross-sec 1 Cross-sec 2 Family-FE  Child-FE
Average daily television viewing -0.728 -0.063 180 -0.046
(0.055)*** (0.058) (0.048) (0.038)
Parent discusses television with the child 3.685 193. 0.119 0.012
(0.354)*** (0.374)** (0.309) (0.241)
Number of siblings -1.639 -1.182 -0.486 -0.138
(0.144)** (0.156)*** (0.247)* (0.188)
Child female 2.542 2.553 2.384
(0.344)** (0.347)** (0.361)***
The child had a low birth weight -3.729 -2.35 -0084
(0.646)** (0.653)*** (0.826)
Single mother -0.745 -0.071 0.309
(0.429)* (0.403) (0.326)
Family income ($10,000) 0.114 0.079 0.08
(0.065)* (0.036)** (0.033)**
Hours/week worked by mother -0.011 -0.011 -0.009
(0.008) (0.007)* (0.006)
Mothers AFQT score 0.162
(0.010)***
Mother's highest grade completed 0.154
(0.085)*
Mother's parent's highest grade completed 0.241
(0.068)***
Mother Black -0.775
(0.526)
Mother Hispanic 2.03
(0.610)**
Mother is first generation American 2.191
(0.991)**
Mother is second generation American 2.468
(1.223)**
Number of TV hours by mother (1981) -0.202
(0.076)***
Mother's age in 1981 -0.191
(0.083)**
Central city residence 0.181 -0.615 -0.927 -0.288
(0.490) (0.507) (0.492)* (0.396)
City residence other than central city or suburb .162 -1.232 -1.175 -1.328
(0.550)*** (0.579)** (0.645)* (0.508)***
Suburbs 0.406 -0.515 -1.127 -0.751
(0.454) (0.468) (0.483)* (0.396)*
Regional unemployment rate -0.76 -0.644 0.058 $.00
(0.389)* (0.405) (0.095) (0.078)
Residence in the northeast region -3.043 -2.635
(0.632)** (0.626)***
Residence in the southern region -3.492 -1.225
(0.547)%** (0.545)*
Residence in the western region -4.03 -2.975
(0.630)*** (0.651)***
Year dummy: 1992 1.709 1.394
(0.779)** (0.816)*
Year dummy: 1994 0.86 0.008
(0.381)* (0.404)
Year dummy: 1996 1.82 0.312
(0.405)*** (0.426)
Year dummy: 1998 1.634 -0.435
(0.639)** (0.666)
Year dummy: 2000 1.977 -0.442
(0.813)* (0.850)
Year dummy: 2002 3.812 1.972
(0.503)*** (0.547)***
onstant . . . .
C 112.667 103.983 104.256 104.518
(2.398)*** (3.114)** (1.092)*** (0.833)***
Observations 16418 14156 16391 17412
Groups 3226 6888
MSE 199.41 176.17 81.25 35.08

Notes: Notes: (a) Robust Standard Errors in paesith (b) Standard Errors adjusted for intra-groapelations. Observations within each

family constitute a group in the Family-FE and olsadons of each child constitute a group in theeotregression.
significance levels at 10%, 5%, and 1%, respegtivel

(c) *, **, and *** indicate

36



Table A5: OLS and Fixed Effect Estimates of Equatin (1), Outcome is Mathematics Test Scores

Cross-sec 1 Cross-sec 2 Family-FE  Child-FE

Average daily television viewir -0.74¢ -0.04¢ 0.0z 0.01%
(0.057)*** (0.052 (0.046 (0.041
Parent discusses television with the ¢ 3.88¢ 1.19: 0.27 0.05:
o (0.316)*** (0.336)** (0.292 (0.256
Number of sibling -1.301 -0.72: 0.08¢ 0.15¢
‘ (0.130)*** (0.135)** (0.228 (0.186
Child female -0.59¢ -0.65:2 -0.93¢
(0.309)* (0.302)** (0.328)***
The child had a low birth weig -3.87¢ -2.42¢ -1.70¢
_ (0.594)*** (0.603)*** (0.779)**
Single mothe -0.57¢ -0.161 -0.041
(0.382 (0.362 (0.324
Family income ($10,00 0.10¢ 0.03¢ 0.00:
(0.062) (0.038 (0.035’
Hours/week worked by mott -0.00: -0.00¢ -0.00¢
(0.007 (0.006 (0.006
Mothers AFQT scol 0.151
(0.009)***
Mother's highest grade comple 0.19¢
(0.074)%**
Mother's parent's highest grade compl 0.27:
(0.060)***
Mother Blacl -3.30:
(0.457)***
Mother Hispani -0.85¢
(0.533
Mother is first generation Americ 1.89¢
(0.836)**
Mother is second generation Ameri 1.381
(0.992
Number of TV hours by mother (19¢ -0.107%
(0.0€4)*
Mother's age in 19¢ -0.20¢
(0.072)***
Central city resident -0.111 -0.40: 0.02¢ 0.2€
(0.432 (0.445 (0.447 (0.394
City residence other than central city or sul -2.05: -0.1 0.45¢ 0.12¢
(0.489)*** (0.507 (0.561 (0.505
Suburb 0.747 0.13¢ -0.182 -0.14¢
(0.399)* (0.408 (0.439 (0.391
Regional unemployment r: -0.807 -0.75¢€ -0.10¢ -0.0z
(0.365)** (0.376)** (0.089 (0.080
Residence in the northeast re¢ -1.07¢ -1.29¢
(0.587)* (0.561)*
Residence in the southeregior -2.952 -0.62¢
(0.505)*** (0.488
Residence in the western rec -3.051] -1.861
(0.573)*** (0.585)***
Year dummy: 19¢ 1.56¢ 1.31:
(0.731)* (0.754)
Year dummy: 19¢ 1.20¢ 0.2t
(0.364)*** (0.378
Year dummy: 19¢ 2.45; 0.87:
(0.383)*** (0.401)**
Year dummy: 19¢ 1.6¢ -0.62:
(0.595)*** (0.623
Year dummy: 20C 2.98¢ 0.081
(0.768)*** (0.795
Year dummy: 20C 4.60¢ 2.421
(0.473)*** (0.501)**
Constar 109.17¢ 101.0: 101.24¢ 100.2¢
(2.246)*** (2.€28)*+* (0.989)*** (0.840)***
Observation 1646 14197 1643« 1746
Group: 322¢ 6897
MSE 174.2: 148.1% 78.8:2 41.0¢

Notes: Notes: (a) Robust Standard Errors in paesih (b) Standard Errors adjusted for intra-groapelations. Observations within each
family constitute a group in the Family-FE and oliadons of each child constitute a group in theeotregression. (c) *, **, and *** indicate
significance levels at 10%, 5%, and 1%, respegtivel
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Table A6: OLS and Fixed Effect Estimates of Equatio (1), Outcome is Behavioral Problem Index (BPI)

Cross-sec 1 Cross-sec 2 Family-FE  Child-FE
Average daily television viewir 0.66¢ 0.44: 0.2¢ 0.18¢
(0.056)*** (0.062)*** (0.053)*** (0.047)x*
Parent discusses television with the ¢ -2.7¢ -1.45¢ -0.12 0.07¢
(0.337)*** (0.373)*** (0.328 (0.298
Number of sibling -0.2 -0.41 0.44 0.21¢
(0.139 (0.154)%** (0.318 (0.254
Child femal -2.31¢ -2.38¢ -2.44%
(0.336)*** (0.362)*** (0.318)***
The child had a low birth weig 1.941 1.50: -0.01:
(0.630)*** (0.665)** (0.646
Single mothe 2.31: 0.261 0.85:
(0.450)*** (0.430 (0.382)**
Family income ($10,00 -0.137 -0.0z -0.01¢
(0.067)** (0.018 (0.016
Hours/week worked by mott -0.00z -0.001 0.01¢
(0.008 (0.007 (0.007)**
Mothers AFQT scol -0.00¢
(0.010
Mother's highest grade comple -0.26:
(0.079)**
Mother's parent's highest grade compl -0.14¢
(0.072)**
Mother Blacl -0.63¢
(0.534
Mother Hispani -2.06¢
(0.623)"*
Mother is first generation Americ -0.09:2
(0.919
Mother is second generation Ameri -0.81¢
(1.281
Number of TV hours by mother (19¢ 0.28:
(0.080)***
Mother's age in 19¢ -0.04¢
(0.085
Central city resident 0.191 0.82: -1.67:2 -0.72¢
(0.494 (0.539 (0.503)*** (0.404)
City residence other than central city or sul -0.12¢ 0.37¢ -2.31¢ -0.53:
(0.544 (0.612 (0.644)*** (0.539
Suburb -0.71¢ -0.09¢ -0.85¢ -0.2¢
(0.458 (0.495 (0.476)* (0.401
Regicnal unemployment ra 0.371 0.60¢ 0.3t 0.00¢
(0.391 (0.424 (0.095)*** (0.083
Residence in the northeast rec 0.90¢ 0.70¢
(0.624 (0.668
Residence in the southern rec 1.4 1.32¢
(0.532)*** (0.580)**
Residence in the western rec 1.40¢ 1.46¢
(0.600)** (0.653)**
Year dummy: 19¢ 0.28 0.06:
(0.818 (0.892
Year dummy: 19¢ 0.52¢ 0.83¢
(0.429 (0.468)"
Year dummy: 19¢ 0.21: 1.07¢
(0.435 (0.482)**
Year dummy: 19¢ 0.01¢ 1.337
(0.639 (0.700)"
Year dummy: 200( -3.00: -1.511
(0.817)*** (0.897)’
Year dummy: 20C -2.89: -1.59¢
(0.512)*** (0.584)x**
Constar 104.11° 107.95t¢ 103.74¢ 103.71
(2.400)*** (3.291)*** (1.192)*** (1.002)***
Observation 1708¢ 1452¢ 1705¢ 1813:
Group: 3362 721¢
MSE 211.9¢ 206.3: 86.8¢ 48.2¢

Notes: Notes: (a) Robust Standard Errors in paesith (b) Standard Errors adjusted for intra-groapelations. Observations within each
family constitute a group in the Family-FE and olsadons of each child constitute a group in theeotregression. (c) *, **, and *** indicate
significance levels at 10%, 5%, and 1%, respegtivel
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