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Associations between Media Viewing and Language Development in
Children Under Age 2 Years

FREDERICK J. ZIMMERMAN, PHD, DIMITRI A. CHRISTAKIS, MD, MPH, AND ANDREW N. MELTZOFF, PHD

bjective To test the association of media exposure with language development in children under age 2 years.

tudy design A total of 1008 parents of children age 2 to 24 months, identified by birth certificates, were surveyed by telephone
n February 2006. Questions were asked about child and parent demographics, child-parent interactions, and child’s viewing of
everal content types of television and DVDs/videos. Parents were also asked to complete the short form of the MacArthur-Bates
ommunicative Development Inventory (CDI). The associations between normed CDI scores and media exposure were evaluated
sing multivariate regression, controlling for parent and child demographics and parent–child interactions.

esults Among infants (age 8 to 16 months), each hour per day of viewing baby DVDs/videos was associated with a
6.99-point decrement in CDI score in a fully adjusted model (95% confidence interval � �26.20 to �7.77). Among toddlers
age 17 to 24 months), there were no significant associations between any type of media exposure and CDI scores. Amount of
arental viewing with the child was not significantly associated with CDI scores in either infants or toddlers.

onclusions Further research is required to determine the reasons for an association between early viewing of baby
VDs/videos and poor language development. (J Pediatr 2007;151:364-8)

everal high-quality educational television shows, including Blue’s Clues, Sesame Street, Barney, and others, have proven
educational value when viewed appropriately by children age 2-1/2 to 5 years.1 In
contrast, no commercial television programs or videos have demonstrated a benefit

or children under age 2 years,2 and heavy television viewing between age 0 and 3 years
as been associated with subsequent development of problems with attention3 and

mpaired reading and mathematical proficiency.4 The American Academy of Pediatrics
as recommended no screen time for children under age 2.5,6

Notwithstanding the paucity of evidence for cognitive development benefits of early
iewing of DVDs or videos, claims have been made for such benefits.2 Approximately 3/4
f the 100 top-selling infant videos on Amazon.com in 2005 made educational claims,
oth explicit and specific.2 For example, one product targeted at 0- to 2-year-olds claimed
hat the video will “teach your child about language and logic, patterns and sequencing,
nalyzing details and more.”2

This study reports the association of early viewing with language development in a
ross-sectional sample of children age 8 to 24 months old, adjusting for likely confounders
elated to parental socioeconomic status and child–parent interactions.

METHODS

ata
The data were collected through a telephone survey conducted in February 2006.

ouseholds were identified by retrospective extraction from birth certificates in the states
f Washington and Minnesota. These states were chosen because they are representative
f their respective regions, and because birth certificates are public data in these states.
hone numbers are recorded on birth certificates in Washington and were obtained from
commercial phone number-matching firm for Minnesota.

See editorial, p 334 and
related article, p 369
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Parents gave their oral consent to participate in the
urvey. All study procedures were approved by the University
f Washington’s Institutional Review Board.

To be eligible for the study, parents had to speak
nglish fluently and have a working phone number. Only 1

hild per household was eligible for the study. Children with
ignificant disabilities (eg, deafness, blindness, severe mental
etardation) were excluded. Up to 8 callbacks were made per
hone number at various times of the day and the week. As
escribed elsewhere, the sample had relatively higher incomes
nd higher education than the population from which it was
ecruited.7

urvey Instrument
Parents who consented to participate were asked de-

ailed questions of their children’s time use. Included were
uestions about time spent interacting with adults in several
apacities (eg, being read to, listening to stories, listening to
usic). The parents were asked whether their child ever
atched television or DVDs/videos. Those who answered yes

o these questions were asked to report the typical amount of
iewing in each of 6 content types. These content types were
dentified a priori, based on previous work8,9 and included
hildren’s educational programs on television (eg, Sesame
treet, Blue’s Clues, Arthur), children’s educational programs
n DVD/video (eg, Sesame Street on DVD), children’s non-
ducational television shows (eg, Sponge Bob Squarepants, Bob
he Builder, shows on the Cartoon Network), children’s mov-
es (eg, The Little Mermaid, Toy Story) on DVD/video, baby

VDs/videos (eg, Baby Einstein, Brainy Baby), and adult
elevision (eg, The Simpsons, Oprah, sports programming).
arents were provided with these categories and examples and
ere asked to report their child’s viewing by category for a

ypical weekday and a typical weekend day. The questions
ere worded to specifically include only foreground viewing

ie, time when the child’s main activity was watching televi-
ion) and to exclude background viewing (ie, times when the
elevision was on but the child was not watching it as a
rimary activity).

The parents also were asked a series of demographic
uestions, including how many other children lived in the
ousehold, whether both parents lived in the household, and
uestions about maternal and paternal education and about
ousehold income. The parents were asked to report the
hild’s ethnicity (Hispanic or non-Hispanic) and race (in
everal categories, including mixed race). Parents were asked
o report whether the child was in a nonparental care arrange-
ent (ie, daycare) and, if so, for how many hours per week.
he child’s age was available from the birth certificate.

ariables
UTCOME. The outcome in these analyses is the child’s

ormed score on the short-form Communicative Develop-
ent Inventory (CDI), a standard instrument for measuring
hildren’s language development.10 This instrument was de- i

ssociations between Media Viewing and Language Development in Childre
eloped by psycholinguists to measure the relationship be-
ween children’s language and experimental tests of neural,
ognitive, and social development.11 The CDI provides a
eliable, valid, and broadly-adopted measure of linguistic and
ommunicative development, with excellent internal and test–
etest reliability.10 The short form has been shown to have
ood psychometric properties.10 The scores adequately sepa-
ate children’s abilities at age 8 to 24 months.10 Cronbach’s
lpha is 0.97 for level 1 (age 8 to 16 months) and 0.99 for level
(age 17 to 23 months). Correlation between the short forms

nd the long forms of the CDI varies between 0.74 and
.93.10 We transformed raw scores into percentile norms
sing previously published age–sex national norms.12

REDICTORS. The primary predictors for this analysis are the
mounts of media viewing by content type. The original 6
ontent categories were reduced to 4 by consolidating educa-
ional content on TV and on DVD/video and consolidating
hildren’s movies on DVD/video with children’s noneduca-
ional TV. The 4 resulting content categories were children’s
ducational, children’s noneducational, baby DVDs/videos,
nd grownup TV. Average daily viewing was used in all
nalyses, calculated as twice the reported weekend viewing
lus 5 times the reported weekday viewing, divided by 7.

A dummy variable was included indicating whether the
arent watched with the child “usually” or “always” versus less
ften. To control for possible selection effects for those who
ever watched either television or DVDs/videos, a dummy
ariable was included indicating whether the child watched
ny media.

OVARIATES. In addition to race/ethnicity and age as de-
cribed earlier, the parents provided information about house-
old income and maternal and paternal education in catego-
ies. Where paternal education was missing, it was imputed
ith the modal value. The parents were asked to report
hether the child was in a nonparental care arrangement (ie,
aycare) and, if so, for how many hours per week.

Parental interaction with their children was tracked in 3
reas: reading, storytelling, and music. For each of these areas,
he parents were asked how often they did the activity with
heir child: never, once a month, a few times a month, once
week, a few times a week, once a day, or more than once a
ay. For the purposes of analysis, these answers were dichot-
mized as once a day or more frequently versus a few times a
eek or less frequently. This dichotomization preserved most
f the information from the full responses in a parsimonious
anner that simplified the interpretation of results. Because

arents engaged their children in music less often than in the
ther activities, the music variable was dichotomized at sev-
ral times a week or more versus less frequently.

The demographic control variables were chosen because
hey are known to be associated with both television viewing
nd with language acquisition. The parental interaction vari-
bles were included to control for the possibility of confound-

ng by this important environmental influence.

n Under Age 2 Years 365
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nalyses
Linear regression was performed to test the association

etween media time and language development. Separate
egressions were performed for those children age 8 to 16
onths who completed the level 1 (infant) short CDI and

hose age 17 to 24 months who completed the level 2 (tod-
ler) short CDI. For infants (level 1), we used the normed
eceptive language scores, a measure of how many words that
he child understands. For toddlers (level 2), we used the
ormed expressive language scores, a measure of how many
ords the child says. All variables were entered simulta-
eously into the regression.

RESULTS
Table I reports the parental interactions and the tele-

ision and video/DVD viewing values for the sample, along
ith the mean and standard deviation of the normed CDI

cores for each group. As the table shows, the mean was close
o that of the national sample among the 17- to 24-month-
lds. For the 8- to 16-month-olds, the mean CDI score of 61
n this sample was higher than expected compared with
ational norms.

Table II reports results of the regression of the normed
DI scores on parental interaction variables and media ex-

able I. Sample descriptive statistics

Age 8 to16
months

Age 17 to 24
months

Variable
Mean
or % SD

Mean
or % SD

ormed score on the
short-form CDI*

61.17 27.19 49.28 29.92

arental Interactions
Reading at least once daily 74% 85%
Storytelling at least once

daily
71% 72%

Music listening at least
several times weekly

82% 87%

hildren’s media watching
time (hours/day)

Baby DVDs/videos 0.15 0.35 0.16 0.43
Children’s educational

shows
0.31 0.70 0.70 0.96

Movies and children’s
noneducational TV

0.16 0.49 0.39 0.75

Grownup TV 0.10 0.31 0.15 0.41
arental viewing with child
Rarely or about half the

time (referent)
21% 37%

Usually or always 34% 44%
N/A: no media viewing 44% 19%

384 345

D, standard deviation.
The 8- to 16-month-olds were assessed with the level 1 (infant) instrument; the 17- to
4-month-olds, with the level 2 (toddler) instrument (Form B).
osure. These estimates were also adjusted for sex, age, num- a

66 Zimmerman, Christakis, and Meltzoff
er of siblings, premature birth, hours per week in daycare,
hether both parents are present, maternal and paternal ed-
cation, parental income, child race/ethnicity, and state of
irth (Minnesota or Washington).

Reading once a day as opposed to less frequently was
ssociated with percentile increases in the normed CDI score
f 7.07 in the 8- to 16-month-olds and 11.72 in the 17- to
4-month-olds (95% confidence interval [CI] � 0.53 to
3.60 and 1.86 to 21.59, respectively). Telling stories at least
nce a day as opposed to less frequently was associated with
ncreases in normed CDI scores of 6.47 points (95% CI �
.23 to 12.71) in the younger children and 7.13 points (95%
I � �0.11 to 14.37) in the older children, albeit with a

rend toward significance only in the older children. The
ffect of listening to music with children was not significant.

Each hour per day of viewing baby DVDs/videos was
ssociated with a 16.99-point lower CDI normed score in the
hildren age 8 to 16 months (95% CI � �26.20 to �7.77).
here were no other significant associations of media expo-

ure with CDI scores. The amount of parental viewing with
hildren was not associated with higher CDI scores.

DISCUSSION
This analysis reveals a large negative association be-

ween viewing of baby DVDs/videos and vocabulary ac-
uisition in children age 8 to 16 months. The 17-point
ifference associated in the analysis with each hour of baby
VD/video watching corresponds to a difference of about
to 8 words for a typical child out of the 90 included on

he CDI. There are 3 possible reasons for this association.
irst, because many baby DVDs/videos are heavily adver-

ised as promoting cognitive, language, and brain develop-
ent,2 it is possible that parents who are concerned about

heir child’s language development turn to baby videos for
elp. If this is indeed the case, then it would be fair to say
hat the poor language development causes greater viewing
f baby DVDs/videos.

A second possible explanation for the association be-
ween baby DVD/video viewing and vocabulary is that of
esidual confounding; that is, other variables (not measured in
ur data) could lead to both high baby DVD/video watching
nd slow language development. One possible example to
llustrate this would arise if those parents who have their
hildren watch a heavy dose of baby DVDs/videos are those
ho are less motivated to actively promote their children’s

anguage development. We partially controlled for this pos-
ibility with the parent-interaction variables, but we cannot
apture the quality of these interactions, which surely varies.

second possible source of residual confounding would exist
f parents who are inattentive, distracted, or simply pressed for
ime are more likely to rely on baby DVDs/videos as a
abysitter. Such parents also might be less likely to know how
any words their children know. Although we attempted to

djust for many social and demographic factors that might
onfound the observed association, it is possible that this

djustment was incomplete.
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Finally, it is possible that heavy viewing of baby DVDs/
ideos has a deleterious effect on early language development.
he first 3 years of life are characterized by rapid brain
evelopment, and environmental factors are known to influ-
nce how the brain develops.13-15 It is plausible that extensive
xposure to an absorbing but not developmentally construc-
ive stimulus could affect brain development and language
cquisition. Heavy viewing of baby DVDs/videos may con-
titute such an environmental influence. If so, there are several
otential causal mechanisms through which such an effect
ight occur. The viewing of baby DVDs/videos might crowd

ut interaction time with adult caregivers in ways not mea-
ured here. For example, we did not measure the time parents
pend directly talking to their infants, or the nature and
uality of this verbal input, which are known to be important
actors in early language development.16-19 Baby DVDs/vid-
os contain limited language and display a certain combina-
ion of formal features (short scenes and flashy screen images),
hich might not promote vocabulary learning or might lead

o habits of mind that actually impede it.20 Whether these
ormal features are systematically different than those of the
ther content types represented here has not been formally
tudied.

Whatever the reason for the association between baby
ideo viewing and slower early vocabulary growth, 3 points are
orth bearing in mind. First, the effect size is large. Although

eading every day as opposed to less often is associated with
bout a 7-point increase in the normed CDI score, watching
hour per day of baby DVDs/videos as opposed to none is

ssociated with about a 17-point decrease. Although most
hildren watch considerably less than 1 hour per day, in our
ample, 17% of children age 8 to 16 months who watched any
aby DVDs/videos watched 1 hour or more per day. Second,

able II. Regressions of CDI language scores (norme

Age

Variable Coefficien

arental interactions
Reading at least once daily 7.07*
Storytelling at least once daily 6.47*
Music listening at least several times weekly 5.36

hildren’s media watching time (hours/day)
Baby DVDs/videos �16.99**
Children’s educational shows 1.72
Movies and children’s noneducational TV 6.6
Grownup TV �1.42

arental viewing with child
Rarely or about half the time (referent)
Usually or always 5.57
N/A: no media viewing �7.70†

2

esults also adjusted for sex, age, number of siblings, premature birth, premature birth
aternal education, parental income, child race/ethnicity, and the state of birth (Minne
*P � .01; *P � .05; †P � .1.
here is a dose-response relationship; increased viewing of y

ssociations between Media Viewing and Language Development in Childre
aby DVDs/videos is associated with slower vocabulary in a
inear way. We separately tested a model in which we in-
luded a dummy variable indicating whether the child
atched any baby DVDs/videos to control for this potential

ontent-specific selection. That analysis revealed no effect of
he indicator of watching any baby DVDs/videos, although
he coefficient on the number of hours remained large and
ignificant.

Third, the effect is specific to baby DVDs/videos and
pecific to children age 8 to 16 months. No other form of
edia exposure that we measured, and none for children age

7 to 24 months, is associated with either better or worse
anguage outcomes. This fact must be carefully considered
hen drawing inferences about the associations. Baby DVDs/
ideos may be different than the other types of content
xplored. Our casual observation suggests that they typically
ave little dialogue, short scenes, disconnected images, and a
ariety of visually salient but linguistically indescribable events
eg, lava lamp images and oddly twirling images). In contrast,
hildren’s educational shows (the largest category of viewing
t this age) are carefully crafted, and many are exhaustively
ested to make sure that they meet the developmental needs of
reschoolers. Although the content and formal features are
ot optimized for children under age 2 years, those children
till may be able to understand large portions of the shows’
ognitive and linguistic content. In contrast, baby DVDs/
ideos are designed with only an approximate sense of devel-
pmental needs, based on no formal research.2

Vocabulary growth is a good measure of cognitive de-
elopment in this age range, because it is easily observed and
s one of the major developmental tasks of the age. However,
t is only partially predictive of future cognitive outcomes. The
act that in these data an association is observed only for the

n parental interaction and media variables

16 months Age 17 to 24 months

[95% CI] Coefficient [95% CI]

[0.53,13.60] 11.72* [1.86,21.59]
[0.23,12.71] 7.13† [�0.11,14.37]
[�1.92,12.64] 7.2 [�2.10,16.50]

[�26.20,�7.77] 3.66 [�4.45,11.77]
[�4.42,7.87] 2.21 [�1.74,6.15]
[�1.81,15.02] 2.03 [�2.78,6.83]
[�11.57,8.73] 2.38 [�5.68,10.45]

[�2.10,13.23] 0.39 [�6.74,7.52]
[�15.49,0.08] 2.65 [�7.29,12.60]

0.17 0.18
384 345

interaction, hours per week in daycare, whether both parents are present, maternal and
r Washington).
d) o

8 to

t

by age
ounger children suggests that the association may disappear
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y the time the children become toddlers. As such, the impact
f baby DVDs/videos on development may be transient.

The analysis presented here is not a direct test of the
evelopmental impact of viewing baby DVDs/videos. We did
ot test through experimental manipulation whether viewing
aby DVDs/videos has a positive or negative impact on vo-
abulary acquisition. Given the paucity of any evidence
round this issue, however, this was a compelling place to
tart. Nonetheless, our study has several major limitations.
irst, the study’s correlational nature precludes drawing causal

nferences. Second, we used only 1 developmental measure—
anguage development, as defined by vocabulary. Finally, the
ample is not representative of the general population. Al-
hough the variables on which the sample is not representative
income and education) are controlled in this analysis, there
ay be other family or child attributes that were unobserved

nd that affected selection into the sample, the exposure, and
he outcome.

Despite these limitations, however, our study has sev-
ral strengths. It is the first formal analysis to test associations
etween types of media exposure and any developmental
utcome in children this young and to test associations be-
ween viewing baby DVDs/videos specifically and any devel-
pmental measure. This contribution is important, given
idespread marketing claims of developmental benefits for

uch DVDs/videos.2 Parents rank potential “educational” and
brain development” benefits as among their top reasons for
llowing their babies to watch television and DVDs/videos.7

he analysis also controls for a number of variables known to
otentially confound the relationship between media exposure
nd development. Although no study can do so exhaustively,
his study’s inclusion of time spent in several forms of parent–
hild interaction is a strength.

The study’s results, together with its strengths and
eaknesses, suggest some important directions for future re-

earch. One of these would be to follow up the children to see
hether the associations identified here have lasting signifi-

ance. A second line of research could attempt to more
recisely identify the particular features of baby DVD/videos
hat are responsible for these associations. Finally, a random-
zed trial will ultimately be necessary to permit causal infer-
nces about these associations.

Given the number of children who watch baby DVDs/
ideos, and the sizable minority who are heavy viewers, we

elieve that it is feasible, ethical, and important to society to

2
C

68 Zimmerman, Christakis, and Meltzoff
onduct a large-scale randomized trial in which some families
re actively discouraged from allowing their children to watch
ny baby DVDs/videos. Such a trial would enable us to make
rmer statements about the risks and benefits of baby DVDs/
ideos, and would provide crucial information for parents to
elp them make their own informed parental choices and
ecisions based on scientific information.
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