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ABSTRACT 

 

 An extensive literature investigates the health consequences of early childhood television 

watching.  However, this literature does not address reverse causation.  We employ county-level cable 

television data and a methodology that limits the likelihood of reverse causation to investigate the 

correlations between early childhood television watching and autism and mental retardation diagnosis 

rates.  We find evidence consistent with a positive correlation between early childhood television 

watching and autism diagnosis rates and a negative correlation between early childhood television 

watching and mental retardation diagnosis rates.  Our results are consistent with early childhood 

television watching having both positive and negative health consequences.    
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I. Introduction 

 Possibly the most significant change in the lives of young children in the US and other developed 

countries since the middle of the twentieth century is the growing exposure of young children to 

television and other types of electronic screen media such as videos and DVDs.  Prior to 1950 the amount 

of time a typical young child spent watching television and other types of electronic screen media was 

zero since television was only widely introduced in the US around 1950.  In contrast, the Kaiser Family 

Foundation (2006) reports that among their 2005 nationally representative sample of parents, 70 percent 

or more of children under two and over 90 percent of children two to three watched television or other 

types of electronic screen media several times a week or more.  Further, the amount of watching was 

frequently substantial with 36 percent of children under two watching one or more hours per day and 70 

percent of children two to three watching this much.1 

 Almost since the introduction of television there have been concerns about how television and 

other electronic screen media affects childhood development.  Early on most of these concerns and most 

of the studies focused on older children, possibly because it was thought and was probably the case that 

television watching by very young children was quite limited.  But with the growth of cable television 

and channels targeted at young children, the introduction of VCRs and DVDs, and the growth of multi-

television households and televisions in childrens’ bedrooms, television watching and exposure to other 

electronic screen media for the very youngest children has grown and, as indicated above, is now quite 

substantial.  And with this growth in exposure there has been a corresponding growth in interest and 

studies concerning how this increased exposure affects childhood development. 

 Over the last 30 years there have been numerous studies in the medical literature of this issue and 

many of the studies find that early childhood television watching is associated with various negative 

                                                      
1 See also Kaiser Family Foundation (2003), Roberts and Foehr (2004,2008), and Anderson and Pempek (2005) for 

additional evidence and discussions.  In the remainder of the paper we sometimes use the term “television” to refer 

to various activities a young child might participate in where the child views changing electronic images projected 

onto a screen.  These include watching television, watching videos and DVDs, watching movies in a movie theater, 

and watching a computer or smartphone screen.   
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health outcomes such as impaired language development and cognitive development and behaviors 

consistent with attention deficit hyperactivity disorder (see Christakis (2009) for a review).  As a result, 

the American Academy of Pediatrics now recommends no electronic screen media use for children under 

18 months old and limited use (not exceeding one hour per day) up to age five (see American Academy of 

Pediatrics Committee on Public Education (2016)).  But a drawback is that almost all of these studies 

show correlations but do not address causality.  For example, the finding of a positive correlation between 

early childhood television watching and problems concerning cognitive development could be due to 

television watching causing these problems.  But it could also be due to reverse causation, i.e., children 

more prone to having these problems are more attracted to television. 

 In this paper we consider health consequences of early childhood television watching but employ 

a methodology that limits the likelihood of reverse causation.  In particular, we focus on the time period 

1972 to 1992 that includes the time period in which children’s cable stations (such as Disney and 

Nickelodeon) were introduced in many counties and grew substantially.  If, as is likely and we will 

provide evidence for, a cable subscription in a household that includes one or more children’s cable 

channels increases early childhood television watching, then at the county level the introduction and 

growth in children’s cable should be correlated with the frequency of negative health outcomes if early 

childhood television watching does indeed have deleterious effects on childhood development.  As 

discussed further below, by employing tests based on this introduction and growth we minimize the 

possibility that our results are due to reverse causation.    

In this paper we study the relationship between early childhood television watching and two 

health outcomes – autism and mental retardation.2  We study autism mainly because a number of previous 

studies have discussed the possibility that early childhood television watching may be a trigger for 

                                                      
2 Our use of the term “mental retardation” reflects the federally designated category label used during the time 

period which we study.  Note that the term “intellectual disability” is currently the preferred term recommended for 

practice. 
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autism.3  But there are also a few other reasons.  Chonchaiya, Nuntnarumit, and Pruksananonda (2011) 

find that young children with autism watch more television and started watching at an earlier age than 

typically developing peers, although it is unclear what is the cause and what is the effect in that analysis.  

Waldman et al. (2008) find evidence of an environmental trigger for autism associated with precipitation 

and one possible explanation for those findings is that early childhood television watching is a trigger.  

Finally, since early childhood television viewing has been connected to attention problems and attention 

problems are one of the hallmarks of autism, it seems natural to investigate whether early childhood 

television watching is a trigger for autism.    

We study mental retardation because, if early childhood television watching causes problems 

concerning cognitive development, then it would likely also result in an increase in the frequency of 

mental retardation diagnoses since an individual is typically diagnosed with mental retardation when his 

or her IQ is below some threshold (typically 70 or 75).  The idea here is that, if early childhood television 

watching causes a small decrease (or increase) in average IQ scores for those close to the threshold 

because of an effect on cognitive development, then there should be a correlation with mental retardation 

diagnoses.4  

 In our investigation of the correlations between children’s cable subscription rates at the county 

level and county-level diagnoses of autism and mental retardation, we focus on birth cohorts between 

1972 and 1992 in California and Pennsylvania counties.  We investigate post-1971 birth cohorts because 

there are no data available for earlier cohorts, while the analysis is restricted to pre-1993 birth cohorts 

because after that time period satellite television became important and we do not have data on satellite 

television subscription rates.  We focus on California and Pennsylvania because to the best of our 

knowledge those are the only two states with detailed county-level autism data during this time period.     

                                                      
3 See McDowell (2004,2010), Nair (2004), Bazar et al. (2006), Easterbrook (2006), Waldman, Nicholson, and 

Adilov (2006), Oestreicher (2012), and Heffler and Oestreicher (2016) for papers and books that discuss the 

possibility that early childhood television watching is a trigger for autism. 
4 If early childhood television watching does cause a decrease or increase in IQ scores, there is no clear prediction of 

a change in autism diagnosis rates since many individuals diagnosed with autism have average to above average 

intellectual ability. 
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Note that it is possible that families with children more prone to developing autism might be more 

likely to subscribe to a children’s channel thus introducing the possibility of reverse causation.  Our 

empirical approach limits this possibility in two ways.  First, many of our regressions include county 

fixed effects.  This should eliminate the problem of reverse causation as long as the proportions of 

families within a county with children more prone to developing autism do not vary in a substantial way 

during our sample period.  Second, to address the possibility that these proportions are time varying, in 

many of our regressions we include either time-varying demographic variables or county-specific time 

trends.  In our approach the effect of children’s cable is identified by within county changes in children’s 

cable subscription rates over time.  

 Our main finding is that the average children’s cable-television subscription rate when a county-

level cohort is below three is positively correlated with subsequent autism diagnosis rates but negatively 

correlated with subsequent mental retardation diagnosis rates.  We find the positive correlation with 

subsequent autism diagnosis rates in all three of our specifications: i) county and birth cohort fixed 

effects; ii) time-varying demographic variables added; and iii) county-specific time trends substituted for 

birth cohort fixed effects.  On the other hand, we find the negative correlation with subsequent mental 

retardation diagnosis rates under the first two specifications but not the third. 

 We then conduct additional analyses to better understand the nature and sources of these 

correlations.  For example, we consider the children’s cable subscription rate in each of the three years 

that a cohort is under three.  We do this in order to investigate whether it is the average children’s cable 

subscription rate over the three years that matters or whether results are driven by the children’s cable 

subscription rate at a specific age or ages.  For autism there is evidence consistent with a positive 

correlation between subsequent autism diagnosis rates and children’s cable subscription rates when 

cohorts are each of the three ages we consider, i.e., zero years old, one year old, and two years old.  In 

contrast, for mental retardation the evidence points to a negative correlation between subsequent mental 

retardation rates and children’s cable subscription rates when cohorts are two years old and no correlation 
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between mental retardation rates and children’s cable subscription rates when cohorts are either zero or 

one year old.   

 In another set of regressions we substitute whether or not a children’s channel is included in the 

basic package of cable channels in a county for the children’s cable subscription rate in that county.  The 

number of families in a county with a cable subscription that includes a children’s channel should be 

higher when the basic package of cable channels in that county includes a children’s channel.  So, if the 

results just described are indeed driven by early childhoold television watching increasing subsequent 

autism diagnosis rates and decreasing subsequent mental retardation diagnosis rates, then subsequent 

autism diagnosis rates should be higher and subsequent mental retardation rates should be lower when a 

children’s channel is included in the basic package of cable channels.  In this set of tests we find results 

consistent with our earlier findings.  That is, we find a positive correlation between a children’s channel 

being included in the basic package of cable channels and subsequent autism diagnosis rates and a 

negative correlation with this same variable and subsequent mental retardation diagnosis rates.   

 We also conduct falsification tests using whether each of ESPN and CNN was included in the 

basic package of cable channels in addition to whether a children’s channel was included.  The logic here 

is that if it is early childhood television watching that is driving our results, then the correlation should be 

weaker between whether each of ESPN and CNN was included in the basic package of cable channels 

and our health outcomes in comparison to the correlation with whether a children’s channel was 

included.5  In general we find results consistent with early childhood television watching being the main 

driver of our results, although the pattern is clearer for the autism regressions than for the mental 

retardation regressions.  

 This paper is related to Gentzkow and Shapiro (2008).  They were also concerned with the idea 

that most of the medical literature concerning the effects of television watching on childhood 

                                                      
5 The predicted correlation is not necessarily zero since having ESPN or CNN included in the basic package of cable 

channels could increase the amount of time a television is on in a household which, in turn, could increase early 

childhood television viewing. 
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development is subject to various problems.  They addressed the problems using data from a natural 

experiment – the introduction of television across US cities between the late 1940s and early 1950s – to 

investigate the effect of television watching on cognitive development, which they measured using 

standardized test scores during adolescence.  Our approach is similar in that we also focus on a historical 

episode to study the effects of early childhood television viewing.  Further, our results concerning cable 

and mental retardation are similar to their findings in that both suggest that television watching sometimes 

has positive effects on cognitive development.  We discuss the relationship between the papers in more 

detail in the next section.    

 It is possible the correlations we find are spurious and are in fact due to some as yet unknown 

other factor or factors that are correlated with the growth of children’s cable and the inclusion of a 

children’s channel in the basic package of cable channels.  We attempt to control for such factors by 

including time-varying demographic variables or county-specific time trends in our regressions, but there 

is still the possibility of a different factor that is positively correlated with subsequent autism diagnosis 

rates and negatively correlated with subsequent mental retardation diagnosis rates.  But note that, even if 

our results are due to this type of different factor, there is still the suggestion that an environmental factor 

may be important in changes over time in autism and mental retardation diagnosis rates and this by itself 

is an important finding.  We discuss this issue further in Section V. 

 The outline for the paper is as follows.  Section II discusses the previous literature on the effects 

of early childhood television watching on health and development outcomes.  Section III uses PSID time-

use data to examine whether the presence of cable in a household is associated with increases in early 

childhood television watching.  Section IV presents our analysis of the correlations between children’s 

cable subscription rates and autism and mental retardation diagnosis rates.  Section V presents our 

analysis concerning whether a children’s channel was included in the basic package of cable channels.  

Section VI discusses the magnitudes of the correlations we find and potential issues concerning our 

empirical methodology.  Section VII presents concluding remarks. 
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II. Previous Literature 

 As indicated in the introduction, there is an extensive medical literature on the effects of early 

childhood television watching on health and development outcomes.  In this section we briefly describe 

this literature, then discuss a paper also discussed above, Gentzkow and Shapiro (2008), which is an 

economics paper on the topic, and then briefly discuss the literature concerning causes of autism.  

Anderson and Pempek (2005), Murray and Murray (2008), Kirkorian, Wartella, and Anderson (2008), 

and Christakis (2009) are reviews of the medical literature on early childhood television watching and 

childhood development. 

 The medical literature looks at the possible effects of early childhood television watching on a 

large number of health and development outcomes including language development, cognitive 

development, sleep problems, the development of social skills, and the development of later behaviors 

consistent with attention deficit hyperactivity disorder.  Much of this literature finds a positive correlation 

between the amount of television watching in early childhood and the frequency of negative health and 

development outcomes.  Findings in this literature include a positive correlation between early childhood 

television watching and problems concerning language development (see, for example, Linebarger and 

Walker (2005) and Zimmerman, Christakis, and Meltzoff (2007)) and cognitive development (see, for 

example, Zimmerman and Christakis (2005)).  There is also evidence of a positive correlation between 

early childhood television watching and later behaviors consistent with attention deficit hyperactivity 

disorder (see, for example, Christakis et al. (2004) and Landhuis et al. (2007)). 

 The drawback of this literature is that almost all of the studies show correlation but say nothing 

about causation.  For example, consider the well known study of Christakis et al. (2004) concerning 

attention deficit hyperactivity disorder (ADHD).  In this study the authors employ national health surveys 

to show a positive correlation between early childhood television watching and behaviors at age seven 

consistent with ADHD.  So one possibility is that increased early childhood television watching serves to 

trigger or cause ADHD.  But another possibility is that children who are likely to develop the condition in 

the future are more drawn to television and, as a result, watch more of it.  Because the vast majority of the 
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studies in this literature are characterized by this or similar problems, there is really little we know 

definitively from the medical literature concerning the plusses and minuses of early childhood television 

watching. 

 One additional aspect of this literature is worth pointing out, however.  According to the medical 

literature, the effects of childhood television watching varies by the age of the child and by the program 

content (see Anderson and Pempek (2005) and Kirkorian, Wartella, and Anderson (2008) for 

discussions).  For very young children the evidence suggests that children learn more effectively from 

real-life experiences than from television watching and, as indicated, a number of studies find a 

correlation between television watching and negative development and health outcomes.  For preschool 

children, however, the evidence suggests that television watching can be either good or bad depending on 

the program content (there is also some evidence that program content can be important for the effects of 

television watching on younger children).  On the positive side, a number of studies find benefits such as 

increased problem solving skills and improved school readiness associated with preschool television 

watching of educational programming such as Blue’s Clues and Sesame Street.  On the negative side, 

however, preschool watching of violent cartoons such as Batman and Superman has been found to be 

positively correlated with behavior problems.6 

 Gentzkow and Shapiro (2008) is an economics paper on the subject that uses a methodology 

similar to our approach.  They use variation in the dates of introduction of television across US cities 

between the late 1940s and early to mid 1950s to investigate how preschool television watching affects 

standardized test scores during adolescence.  Most of their point estimates are consistent with a positive 

rather than a negative effect of preschool television watching, where for reading and general knowledge 

scores these positive effects are marginally statistically significant.  Further, their evidence is consistent 

                                                      
6 There is an extensive literature focused on the short run and long run effects of the viewing of Sesame Street by 

preschool children.  See Fisch and Truglio (2001) for an overview of this literature and Kearney and Levine (2015) 

for a recent paper that employs a natural experiment design.  Note that a number of papers in the literature on the 

effects of preschool television watching employ research designs that allow the researchers to provide evidence 

concerning both correlation and causation.  See, for example, Bogatz and Ball (1971), Friedrich and Stein (1973), 

and Kearney and Levine (2015). 
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with these positive effects being larger, and possibly confined to, children from disadvantaged 

backgrounds. 

 One important difference between the Gentzkow and Shapiro study and our study is the ages of 

the children when the television watching occurred.  Our focus is on early childhood television watching, 

which for our empirical work we define as occurring prior to age three.  On the other hand, Gentzkow and 

Shapiro focus on preschool television watching which in their empirical analysis means television 

watching between ages two and six.  This is an important difference because, as discussed above, there is 

a distinction in the medical literature concerning the effects of television watching on these two age 

groups.  So finding positive effects associated with preschool television watching is arguably not that 

surprising.  But finding any positive effects of early childhood television watching would be quite 

different than what is suggested by most of the medical literature on the topic.7 

 Another point worth noting, however, is that we employ a somewhat different empirical approach 

than do Gentzkow and Shapiro.  In the historical episode they consider television ownership rates, which 

are analogous to the children’s cable subscription rates in our analysis, were highly correlated with 

consumer characteristics and thus could not be used to identify a causal effect of television watching on 

cognitive outcomes.  In response to this problem Gentzkow and Shapiro used the variation in the dates in 

which television was introduced across US cities to investigate the causal effect of television watching, 

where this was feasible in their setting because the regulatory process made the timing of the introduction 

of television across areas orthogonal to population characteristics (after controlling for market size and 

income).  Because we focus on children’s cable, we cannot use a similar approach because children’s 

                                                      
7 There are also various other differences due to the difference in the time period studied.  For example, in the time 

period studied by Gentzkow and Shapiro there were basically no programs targeted at young children while in our 

time period such programs were common and our focus is cable channels for which all the programming was 

targeted at young children.  Another potentially significant set of differences concerns the televisions themselves.  In 

the Gentzkow and Shapiro time period, for example, screens were very small and the picture was black and white, 

while in our time period screens were on average much larger and the major network broadcasts were in color (and 

many if not most of the televisions were color televisions).  Any of these differences could be important for 

measuring the effects of early childhood television viewing, and note that on basically all of these features early 

childhood television watching today is closer to the time period of our study then to the time period of the Gentzkow 

and Shapiro study. 
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cable was introduced in almost all counties in our sample over a very short time span in the early 1980s 

after a regulatory change at the national level.  We instead use cable subscription rates and whether a 

children’s channel was included in the basic package of cable channels to investigate the effect of 

television watching and use various statistical techniques to limit the possibility of reverse causation. 

 In terms of research on the causes of autism, numerous studies have found evidence in favor of a 

genetic component such as the early twin study of Folstein and Rutter (1977).  But many also believe that 

environmental triggers are important – see Institute of Medicine (2008) for a discussion.  For example, 

Hallmeyer et al. (2011) conclude from an analysis of data on twins in California that environmental 

factors common to twins explain over half of the autism cases in their sample (see also Gronberg et al. 

(2013) and Sandin et al. (2014)).  A number of studies have identified potential environmental triggers 

such as air pollution in Windham et al. (2006), agricultural pesticides in Roberts et al. (2007), and 

exposure to phthalates in Larsson et al. (2009).  But no one argues that prior literature has investigated all 

the potentially important environmental triggers and, in particular, there is basically no prior empirical 

literature focused on the possibility that early childhood television watching may be a trigger for autism 

other than our own previous working paper (Waldman, Nicholson, and Adilov, 2006).8         

 There are, however, a growing number of studies that argue that early childhood television 

watching may be a trigger for autism among a genetically vulnerable population (see footnote 3 for a list 

of papers and books).  In our view the most persuasive of these is the recent paper by Heffler and 

Oestreicher (2016) that appears in the journal Medical Hypotheses which is based on the artificial or 

unnatural manner in which television delivers sensory inputs to the developing brain.  The basic argument 

is that early childhood television watching causes the development of neuronal pathways consistent with 

                                                      
8 We improve on the analysis in our earlier working paper in various ways including focusing on children’s cable 

subscription rates rather than cable subscription rates, providing evidence consistent with early childhood television 

watching increasing when there is a children’s cable channel in the household, showing results are robust to the 

introduction of time-varying demographic variables and county-specific time trends, and exploring age-specific 

children’s cable subscription rates.  We also explore the importance of the nature of the introduction of children’s 

cable channels, i.e., whether a children’s cable channel was included in the basic package of cable stations, in 

addition to looking at children’s cable subscription rates. 
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non-social sensory processing and these pathways crowd out the the development of neuronal pathways 

associated with improved social interaction.  In turn, in a genetically vulnerable group the result is a 

global developmental failure referred to as autism.  In addition to describing the basic mechanism, Heffler 

and Oestreicher spell out how this theory can explain various features of autism including atypical face 

and speech processing, enlarged brain size, and the presence of special abilities in visual, auditory, and 

motion processing. 

 A final related literature relevant to our study is the literature on diagnosis substitution.  This term 

refers to the idea that part or all of the increase over time in autism diagnosis rates is due to some 

individuals receiving an autism diagnosis who in the past would have received a different diagnosis such 

as mental retardation.  That is, in this argument much or all of the increase in autism diagnosis rates does 

not reflect an increase in prevalence rates.  This hypothesis is plausible since autism and mental 

retardation share many common features.  Further, autism and many types of mental retardation are not 

diagnosed using a medical test like a blood test.  Autism is typically diagnosed by a team of professionals 

focused on behavior and development, while a mental retardation diagnosis is typically based on IQ 

testing and whether or not the child exhibits deficits in adaptive behavior.9    

 A number of authors have investigated whether this theory is consistent with the evidence, but 

these studies are mixed in their conclusions.  For example, Shattuck (2006) finds support for the diagnosis 

substitution argument, but other papers such as Gurney et al. (2003) and Newschaffer et al. (2005) find no 

support.  As discussed in detail later, the diagnosis substitution argument does not seem to be the main 

driver of our findings of a positive correlation between children’s cable and autism diagnosis rates and a 

negative correlation between children’s cable and mental retardation diagnosis rates. 

 

III. Cable Television and Early Childhood Television Watching  

It seems intuitive that early childhood television watching will, on average, be higher in counties  

                                                      
9 Some individuals are diagnosed with both conditions. 
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with higher cable subscription rates and that this should be especially true in counties with higher 

children’s cable subscription rates, where by a children’s cable subscription we mean a cable subscription 

that includes one or more channels targeted at young children such as Disney and Nickelodeon.  

Nevertheless, given the importance for our interpretation of the results in the following sections that early 

childhood television watching rises with the children’s cable subscription rate, in this section we provide 

evidence that young children in counties with a high children’s cable-television subscription rate indeed 

watch more television.  Note that throughout the paper we focus on children below age three because, as 

discussed earlier, in most of the medical literature on the subject it is television watching before age two 

or three that is thought to be especially problematic. 

 

A) Data and Method for the Cable-Early Childhood Television Watching Analysis 

 The data used in this section are taken from the 1997 Child Development Supplement to the Panel 

Study of Income Dynamics (PSID), the Television and Cable Factbook, and the census.  In the PSID each 

of several thousand parents completed a time use survey for their child by recording how many minutes 

the child spent on each of several activities during one randomly chosen weekday and one randomly 

chosen weekend day, where television watching (including videos) was one of the activities recorded.  

This survey resulted in time-use data for 645 children under the age of three. 

 We begin our analysis by focusing on the correlation between early childhood television 

watching and the general cable television subscription rate.  For each cable television company, the 

Television and Cable Factbook, published annually, reports the number of households that subscribe to 

cable, the primary community served, and the county or counties served.  The percentage of households 

subscribing to cable is derived by dividing subscriptions by the number of households in a county or 

independent unit (IU), as reported by the census.10  Although we do not have data on whether a particular 

household subscribed to cable, we do observe each PSID household’s county of residence and assign to it 

                                                      
10 Autism and mental retardation diagnoses in Pennsylvania are reported by IU, which are single counties or groups 

of contiguous counties, rather than by county. 
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the cable subscription rate for that county.  Note that the public version of the PSID indicates the state 

where each surveyed household lived in 1997.  Because there is substantial variation in cable subscription 

rates across counties within a state, we obtained from the PSID the 1997 county of residence for each 

household in order to more precisely measure the relevant cable subscription rate.11 

 Using ordinary least squares, we regress the number of minutes a child watched television  

and videos on a surveyed day on the general cable subscription rate and/or the children’s cable 

subscription rate for the household’s county of residence:  

(1)                                           TVi = β1 + β2Cablei + β3Xi + β4Zi + εi. 

TVi is the measured television viewing time of child i, Xi  is a vector of individual and family control 

variables, Zi is a vector of state indicator variables, and εi is an error term.  We include various controls in 

X: indicator variables for whether the survey day occurs on a weekend, six-month age intervals for the 

child, gender, race, and controls for household characteristics (family income, whether there is a single 

head of household, mother’s education level measured in years, and whether the mother works).12  We 

also include average household income in the county to account for the possibility that peer effects at the 

household level can affect a child’s television watching.  Additionally, we include state fixed effects, so 

the effect of cable is identified by variations between counties within a state.13  We adjust the standard 

errors to allow error terms to be correlated between individuals within a county.14  As indicated, in some 

specifications we include the children’s cable subscription rate instead of or in addition to the general 

cable subscription rate. 

 

                                                      
11 We dropped from our sample households living in counties in the top one percent of the county cable-

subscription-rate distribution.  These counties had cable subscription rates significantly above 100 percent, where 

this is likely due to large numbers of hotels and motels in the county. 
12 We use the father’s education level when the mother is not in the household. 
13 We do not include county fixed effects because we include as an explanatory variable the average cable or 

children’s cable subscription rate in the respondent’s county of residence, so county fixed effects are collinear with 

our cable variable. 
14 Results are similar if we cluster standard errors at the individual level rather than the county level (remember that 

there are two observations per child since parents were surveyed concerning one weekday and one weekend day). 
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B) Results 

 As indicated above, we do not observe whether specific households in the PSID data set subscribe 

to cable.  We do have the cable subscription rate for the household’s county of residence, which should be  

correlated with whether a specific household has a cable subscription.  The logic here is that the higher is 

the cable subscription rate in the county of residence the higher is the probability the household has a 

cable subscription.   

 Results, which are reported in column 1 of Table 1, are consistent with the hypothesis that the 

presence of cable in a household increases the amount of television viewed by children under the age of 

three, on average.  That is, the coefficient on the general cable variable is positive and statistically 

significant at the five-percent level.  Note further that this coefficient indicates that a 10 percentage point 

increase in the general cable subscription rate is associated with an increase of just over three minutes of 

television watching per day, on average.  Since the effect should only occur (or mostly occur if there are 

peer effects) in the additional households subscribing to cable, this result indicates that having a cable 

subscription increases the amount of early childhood television watching by about 30 minutes per day.15  

Since average television watching in our sample of children under three is approximately 70 minutes per 

day, our results suggest that having a cable subscription results in a large percentage increase in the 

amount of time a young child watches television. 

 We now consider the effects of children’s cable channels on early childhood television watching.  

That is, maybe it is not a cable subscription per se that increases early childhood television watching, but 

rather the effect occurs only or primarily with cable subscriptions that include one or more channels 

targeted at young children.  We investigate this possibility by repeating the regression after substituting a 

children’s cable subscription rate variable for the general cable subscription variable employed in column 

                                                      
15 For this calculation we assume that a 10 percentage point increase in the cable subscription rate in a county 

translates into a 10 percentage point increase in the probability a household in the county with a child under three 

subscribes to cable.  Since the actual increase may be larger or smaller than this assumed value, our estimate of 30 

minutes per day may be an overestimate or an underestimate of the true effect that a cable subscription in a 

household has on the amount of early childhood television watching.   
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1.  To construct this variable we include all cable subscriptions that included a children’s channel in the 

basic cable package (Nickelodeon was sometimes included in the basic package while Disney and the 

Cartoon Network were never included) and all cable subscriptions where a children’s cable channel was 

not part of the basic cable package but the subscriber paid extra to receive a children’s channel such as 

Disney. 

 The results are reported in column 2 of Table 1.  Comparing columns 1 and 2 we see that the 

coefficient on the children’s cable-television subscription rate variable in column 2 is larger than the 

coefficient on the general cable subscription rate variable in column 1.  Also, the coefficient on the 

children’s cable subscription rate variable in column 2 is statistically significant at the one-percent level 

while the coefficient on the general cable subscription rate variable in column 1 is statistically significant 

at the five-percent level.  In column 3 we include both cable variables and find that when both are 

included neither is statistically significant at standard confidence levels, although the children’s cable 

variable coefficient is much larger than the coefficient on the general cable variable.  That neither 

coefficient in column 3 is statistically significant is likely due to the high correlation between the 

variables which is approximately 0.78. 

 Given the higher level of statistical significance for the coefficient on the children’s cable 

subscription rate variable in column 2 than for the coefficient on the general cable variable in column 1, 

in later regressions we focus on children’s cable television subscription rates.  Most of the results that we 

report in the next section, however, are qualitatively unchanged if we substitute general cable variables 

for the children’s cable variables we employ. 

 

IV. Children’s Cable Subscription Rates, Autism, and Mental Retardation 

In this section we investigate whether at the county level children’s cable-television subscription 

rates are correlated with autism diagnosis rates and mental retardation diagnosis rates.  We begin by 

describing the data. 
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A) Data for the Children’s Cable-Autism/Mental Retardation Analysis 

 For the children’s cable-autism/mental retardation analysis we focus on children born between 

1972 and 1992.  In later years satellite television became important and we do not have data concerning 

satellite subscription rates and 1972 is the earliest date that data are available.16  The two states for which 

autism data are available for this time period are California and Pennsylvania.  Thus, to keep our analysis 

of mental retardation comparable to our autism analysis, we also restrict our mental retardation analysis to 

California and Pennsylvania.   

Starting in 1990 the California Department of Developmental Services annually reports in 

December of each year, separated by age and county of residence, the number of children diagnosed with 

autism and the number diagnosed with mental retardation.17  We use the data from December 1990 along 

with census population data to calculate an autism diagnosis rate and a mental retardation diagnosis rate 

for each California county for each cohort of individuals born between 1972 (age 18 in 1990) and1982 

(age 8 in 1990).  We also calculate autism rates and mental retardation rates for eight-year olds in 

December 1991 (i.e., children born in 1983) through 2000 (i.e., children born in 1992) in a similar manner 

using California Department of Developmental Services autism and mental retardation diagnosis counts 

and census data for each respective year.  The complete data set consists of autism diagnosis rates and 

mental retardation diagnosis rates by county for each cohort of children born between 1972 and 1992.   

 The Pennsylvania Department of Education annually provides over the full relevant time period 

autism diagnosis counts and mental retardation counts for intermediate units (IUs) rather than counties, 

where an IU is either a populous county or a grouping of less populous counties.  Following the method 

                                                      
16 The fact that satellite television became important by the mid 1990s is important for the analysis in this section 

because we focus on children’s cable variation within a county over time.  That is, in later years changes in the 

children’s cable subscription rates over time may be poor measures of what is happening to the sum of children’s 

cable plus children’s satellite subscriptions over time.  In contrast, because of the cross-sectional nature of the tests 

in Section III, the presence of satellite is less of a problem in that analysis as long as higher children’s cable 

subscription rate counties are also counties with higher children’s cable plus children’s satellite subscription rates. 
17 See Department of Developmental Services (1999,2003) for detailed discussions of the California data as regards 

autism. 
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just described, we calculate autism and mental retardation diagnosis rates by IU for each cohort of 

children born between 1972 and 1992. 

 To construct children’s cable subscription percentages we employ the Television and Cable 

Factbook.  For each cable television company, the Television and Cable Factbook, published annually, 

reports the number of households that subscribe to cable, the primary community served, and the county 

or counties served.  We sum subscription data across all cable companies serving a county or IU in each 

year between 1972 and 1992, which spans the period when at least one of the cohorts of children 

described above was below age three.  Also, because our focus is children’s cable subscription rates we 

only include subscriptions that contain at least one channel targeted at young children.  The percentage of 

households subscribing to children’s cable is derived by dividing subscriptions by the number of 

households in a county or IU in the relevant year, as reported by the census.   

  

B) Empirical Methodology 

 Because there is no large scale study of early childhood television watching that would allow us 

to directly test the health effects of such viewing, we rely on variation in children’s cable subscription 

rates within a county over time.  Consistent with results in the previous section, because children’s cable 

expands channel offerings and provides one or more channels whose target audience is young children, 

early childhood television watching should be higher on average for families with a children’s cable 

subscription than for those without.  We thus test whether autism diagnosis rates and mental retardation 

diagnosis rates for cohorts of children in a county/IU are correlated with the county/IU children’s cable 

subscription rates when cohorts are young.  Specifically, we regress autism diagnosis rates and mental 

retardation diagnosis rates for each birth cohort in California counties and Pennsylvania IUs between 

1972 and 1992 on the average annual children’s cable subscription rate these cohorts experienced in that 

county/IU when the cohort was under three:  

(2)                            Yk,b = α1 + α2Cablek,b + α3Zk +α4Cohortb + εk,b. 
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In equation (2), Yk,b denotes the autism or mental retardation rate (or the log of the rate in some 

specifications) in county or IU k for birth cohort b, Cablek,b is the average percentage of households with 

children’s cable in county or IU k over the years that cohort b was below the age of three, Z is a set of 

county or IU fixed effects, and Cohort is a set of birth cohort fixed effects.  The focus of our tests is the 

average annual children’s cable subscription rate when the cohort was under three because, as discussed 

earlier, much of the medical literature on the subject argues that early childhood television watching is 

particularly detrimental.  Also, since autism is thought to develop by age three, any trigger for autism 

would have to be such that exposure occurs prior to age three.  We adjust the standard errors to allow 

error terms to be correlated between birth cohorts within a county or IU. 

 One empirical challenge is that families predisposed to having children with autism or families 

predisposed to having children with mental retardation may, for one reason or another, locate 

disproportionately in counties/IUs that experienced either rapid growth or slow growth of children’s cable 

subscription rates.  We address this concern by estimating fixed effects regressions that control for time-

invariant county/IU variables (both measured and unmeasured) that may affect autism and/or mental 

retardation rates, such as clinical criteria used by local clinicians.  

 Including fixed effects may not fully control for the effect of county/IU variables on health 

outcomes if the introduction and growth of children’s cable is correlated with time-varying county/IU 

variables.  Table 2 presents the results of a regression where each county’s or IU’s children’s cable 

subscription rate in 1992 is the dependent variable and the independent variables are changes in 

county/IU demographic variables between 1972 and 1992, including per capita income, population, and 

proportions of various racial/ethnic groups.18  We find that children’s cable grew relatively rapidly in 

counties that experienced relatively rapid growth in the proportion of the population that is black.  This 

suggests that changes in county/IU-level variables over our 20-year period had some effect on children’s 

cable growth, so in some of our regressions we include time-varying county/IU demographic variables.  

                                                      
18 In 1972 the children’s cable subscription rate was zero for all counties and IUs, so the children’s cable 

subscription rate in 1992 always equals the growth in the children’s cable subscription rate between 1972 and 1992.  
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We also report results from regressions that include county-specific time trends rather than time-varying 

county/IU demographic variables to control for time-varying county/IU variables. 

 A second concern is that some California counties did not have a regional developmental services 

center during our sample period, which likely means a smaller proportion of children diagnosed with 

autism or mental retardation who were originally born in those counties were recorded in our data set as 

eventually residing in those counties.  This could arise both because some families with autistic or 

mentally retarded children born in counties without a regional center may have moved to a county with a 

regional center (because regional centers provide services) and because some families which did not 

move may never have registered at a regional center because of the distance to the nearest center. 

 In our regressions we consider the correlations at the county/IU cohort level between children’s 

cable subscription rates and autism and mental retardation diagnosis rates.  Because, as just discussed, an 

unknown and likely varying number of each cohort’s autistic or mentally retarded children born in 

California counties without a regional center were not included in our data as residing in that county, any 

measured correlation between children’s cable and autism or mental retardation in those counties is likely 

to be substantially smaller.  To address this, we allow children’s cable to have a separate effect in 

California counties without a regional center and focus on the children’s cable coefficient for the 

Pennsylvania IUs and the California counties with a regional center where, if children’s cable is 

correlated with autism or mental retardation, the correlations should be stronger. 

 Another concern is that autism or mental retardation diagnosis rates could change over time 

because, for example, of changes in diagnostic criteria.  To address this concern we include a full set of 

birth-year indicator variables, which allows for non-linear changes in autism and mental retardation 

diagnosis rates over time.  Including birth-year indicator variables is especially important in the autism 

regressions given the substantial growth in the autism diagnosis rate over time in both states.19 

                                                      
19 We include birth-year indicator variables rather than state-specific birth-year indicator variables because cable 

subscription rates grew in a similar manner between counties/IUs within each state.  When we regress children’s 

cable on birth-cohort indicator variables for Pennsylvania IUs the R-squared is 0.72, while a similar regression for 

California counties yields 0.43 (for California counties with a regional center the value is 0.72).  Given these high R-
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Finally, because the autism and mental retardation diagnosis rates were low in most counties, 

especially for autism in the 1970s, a small absolute change in the rate often represents a large percentage 

change.  We therefore report results both when the dependent variable is measured as a prevalence per 

100 population and when it is measured as the natural log of the prevalence rate per 100 population.20 

 

C) Results 

 Table 3 reports sample statistics by birth cohort for autism diagnosis rates, mental retardation 

diagnosis rates, general cable subscription rates, and children’s cable subscription rates; Figures 1 and 2 

depict autism and mental retardation diagnosis rates by birth cohort; and Figure 3 shows how different 

percentiles of the children’s cable subscription rate by county/IU vary over our sample period.  A few 

aspects of the data are worth highlighting.  First, the autism diagnosis rate grew substantially during our 

sample period (and continued to grow substantially afterward).  Second, early in the sample period there 

was growth in the mental retardation rate while late in the period it fell and ended close to the initial 

value.  Third, both general cable and children’s cable subscription rates grew substantially during the 

sample period.  Fourth, children’s cable rates were zero early in our sample.  Fifth, the children’s cable 

subscription rate varies substantially across counties/IUs late in the sample period after children’s cable is 

introduced in the late 1970s/early 1980s.21  

                                                      
squared values, including state-specific birth-year indicator variables in our regressions would absorb much of the 

variation in cable subscription rates across counties/IUs over time that we rely on to identify the correlation between 

children’s cable and autism and children’s cable and mental retardation. 
20 For autism and mental retardation there are some observations for which the prevalence rate equals zero.  In both 

sets of regressions in which the dependent variable is measured as the natural log of the prevalence rate, we record 

the prevalence rate for these observations as 0.01 so that the natural log of the prevalence rate is defined.  We have 

also checked the robustness of our results in our log specifications to using alternative small but positive values for 

these observations and there was no change in the qualitative nature of the results. 
21 We do not report descriptive data by state.  Looking at the descriptive data broken down by state the only 

important differences are that the autism diagnosis growth rate was higher in Pennsylvania than in California, mental 

retardation rates were higher in Pennsylvania than in California, and children’s cable rates were higher in 

Pennsylvania than in California. 
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 We begin our empirical analysis with the basic specifications described in equation (2) above.22 

The first two columns of Table 4 report results of county/IU fixed effects regressions for autism with a 

full set of birth-year indicator variables included but without time-varying county/IU demographic 

variables or county/IU time trends.  In column 1 the dependent variable is the autism diagnosis rate 

(multiplied by 100) by birth cohort and county/IU while in column 2 the dependent variable is the natural 

log of the autism diagnosis rate (multiplied by 100) by birth cohort and county/IU, where in each 

regression the explanatory variable of interest is the average annual county/IU children’s cable 

subscription rate in Pennsylvania IUs and California counties with a regional center when the birth cohort 

was below three.  In both regressions the main cable coefficient is positive, where it is statistically 

significant at the 10-percent level in column 1 and at the one-percent level in column 2.  That is, increases 

in children’s cable subscription rates in Pennsylvania IUs and California counties with a regional center 

were associated with increases in subsequent autism diagnosis rates.  Also, for the cable variable for 

California counties without a regional center, the coefficient is negative in both regressions but not 

statistically significant. 

In columns 3 and 4 of Table 4 we add time-varying county/IU demographic variables (per capita 

income, population, and proportions of various racial/ethnic groups measured on a yearly basis), while in 

columns 5 and 6 we include county/IU-specific time trends rather than birth cohort fixed effects.  With 

time-varying county/IU demographic variables the coefficients on the main cable variable continue to be 

positive, where the coefficient is statistically significant at the five-percent level in column 3 and the one-

percent level in column 4.  Also, the coefficients on the children’s cable variable for California counties 

without a regional center are again still negative but not statistically significant at standard confidence 

levels.  With county/IU-specific time trends the coefficients on the main cable variable are both positive 

and statistically significant at the one-percent level.  Further, the coefficients on the children’s cable 

                                                      
22 There are approximately 100 fewer observations in the mental retardation regressions than in the autism 

regressions due to missing information regarding the count of mental retardation cases in about one-third of the 

California counties for various years.   
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variable for California counties without a regional center are now both positive, where the coefficient is 

statistically significant at the 10-percent level in column 5 and at the five-percent level in column 6.23,24   

 Table 5 reports the results of a similar set of regressions using data on mental retardation 

diagnoses rather than autism diagnoses.  We begin by describing the regression results in columns 1 and 2 

that do not include time-varying county/IU demographic variables or county/IU-specific time trends.  In 

both columns the coefficient on the main cable variable is negative, where it is statistically significant at 

the one-percent level in column 1 and at the five-percent level in column 2.  In both regressions we also 

find a positive coefficient on the children’s cable subscription rate for California counties without a 

regional center, where the column 1 coefficient is statistically significant at the five-percent level and the 

column 2 coefficient is statistically significant at the one-percent level. 

In columns 3 and 4 of Table 5 we include time-varying county/IU demographic variables, while 

in columns 5 and 6 we include county/IU-specific time trends instead of birth cohort fixed effects.  With 

time-varying county/IU demographic variables the coefficients on the main cable variable continue to be 

negative, where the coefficient is statistically significant at the five-percent level in column 3 and at the 

10-percent level in column 4.  Also, we continue to find positive coefficients on the children’s cable 

subscription rate variable for California counties without a regional center, where the column 4 

coefficient is statistically significant at the 10-percent level.  When we include county/IU-specific time 

trends the coefficients on the main cable variable continue to be negative, but they are no longer 

                                                      
23 In regressions available upon request we include precipitation variables in the Table 4 tests to investigate whether 

including such variables eliminates the positive correlation between autism diagnosis rates and the children’s cable 

subscription rate variable.  Such a possibility is suggested by results in Waldman et al. (2008).  We find that 

including precipitation variables in the Table 4 tests has no meaningful effect on the coefficients on the children’s 

cable subscription rate variablse.    
24 As is true in columns 1 through 4 of Table 4, in some of the regressions the coefficient on the children’s cable 

variable for California counties without a regional center has the opposite sign of the coefficient on the main 

children’s cable variable.  We believe this occurs because some of the effect of the children’s cable variable is 

captured by the birth cohort fixed effects that we include in some of our regressions.  That is, if some of the effect of 

the children’s cable variable is captured by the birth cohort fixed effects, then a smaller correlation with the 

children’s cable variable for California counties without a regional center can translate into a coefficient for the 

children’s cable variable for these counties that has the opposite sign of the coefficient on the main children’s cable 

variable.  Note that, consistent with this discussion, in the regressions reported in columns 5 and 6 of Table 4 which 

do not include cohort fixed effects the coefficients on the cable variable for California counties without a regional 

center are positive and statistically significant rather than negative. 
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statistically significant at standard confidence levels.  Also, the coefficient on the children’s cable 

subscription rate for California counties without a regional center is now insignificant in both regressions. 

 Our next set of regressions involve investigating age-specific correlations between children’s 

cable and the two health outcomes of interest.  Earlier results show evidence of a positive correlation 

between children’s cable subscription rates before a cohort is age three and subsequent autism diagnosis 

rates.  What we investigate now is the correlation between autism diagnosis rates and separately 

children’s cable subscription rates for a birth cohort at each of ages zero, one, and two.  The correlation 

could differ by age for a number of reasons including that television watching increases with age over the 

three-year interval.  We also want to investigate the analogous issue concerning children’s cable 

subscription rates and mental retardation diagnosis rates. 

 As seen in Table 6, children’s cable subscription rates are highly correlated between these three 

ages and with the average children’s cable subscription rate for a birth cohort’s first three years.25  Not 

surprisingly given these correlations, regressions like those in Tables 4 and 5 but with a single age-

specific children’s cable rate substituted for each average children’s cable rate yields strong positive 

correlations between cable and autism and strong negative correlations between cable and mental 

retardation.  But such tests tell us little concerning which age-specific children’s cable rates are most 

important. 

 Our empirical approach is thus to simultaneously include all three age-specific children’s cable 

subscription rates in the regressions.  In Table 7 we rerun the regressions in Table 4 but for each original 

children’s cable variable there are now three variables – a children’s cable subscription rate when the 

cohort was age zero, a children’s cable subscription rate when the cohort was age one, and a children’s 

cable subscription rate when the cohort was age two.   

 Without time-varying demographic variables or county/IU-specific time trends in columns 1 and 

2 all the main cable coefficients are positive, but of these the only statistically significant coefficient is the 

                                                      
25 For the correlations in Table 6, the variables are first expressed as deviations from the county/IU mean in order to 

focus on the correlations within rather than between counties/IUs. 
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age-two cable coefficient in column 2 which is statistically significant at the five-percent level.  With 

time-varying demographic variables included in columns 3 and 4 we see the same pattern.  All the main 

cable coefficients are positive, while the only one of these that is statistically significant is the age-two 

cable coefficient which is again statistically significant at the five-percent level.  With county/IU-specific 

time trends in columns 5 and 6 the results have a different pattern.  The age-two coefficients are now 

negative, where the column 5 coefficient is statistically significant at the five-percent level and the 

column 6 coefficient is not statistically significant at standard confidence levels.  In contrast, the age-zero 

and age-one coefficients in columns 5 and 6 are all positive, where the age-zero coefficients are both 

statistically significant at the one-percent level and the age-one coefficients are both statistically 

significant at the five-percent level.  In summary, Table 7 provides some evidence for a positive 

correlation between each age-specific children’s cable subscription rate and subsequent autism diagnosis 

rates in Pennsylvania IUs and California counties with a regional center.26   

 In Table 8 we rerun the regressions of Table 5 but for each original children’s cable variable we 

again substitute the three corresponding age-specific children’s cable variables.  Here the pattern is clear.  

The main age-zero and age-one cable coefficients are sometimes positive and sometimes negative but 

never statistically significant.  In contrast, the main age-two cable coefficients are always negative and 

statistically significant at the one-percent level.  So it seems that the negative coefficients on the main 

children’s cable variable in columns 1 through 4 of Table 5 are driven solely by a negative correlation 

between mental retardation rates and children’s cable subscription rates when cohorts are age two. 

 

V. Children’s Channels and the Basic Package of Cable Channels 

In this section we conduct an analysis related to the one in the previous section.  The main 

difference is that, rather than focusing on children’s cable subscription rates, our focus is on whether a 

county/IU’s basic package of cable channels includes a children’s channel. 

                                                      
26 We also find that the coefficient on the age-zero children’s cable variable for California counties without a 

regional center is negative and statistically significant at the 10-percent level in columns 1 and 3. 
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A) Empirical Methodology 

 In the previous section the logic of our tests was that early childhood television watching should 

be higher in a county/IU when the children’s cable television subscription rate is high.  As we argue in the 

next section we think that our findings in Section IV are unlikely to be the result of reverse causation.  

However, children’s cable subscription rates are endogenous so we cannot fully rule out this possibility. 

 So in this section we pursue a related approach but where reverse causation should be even less of 

a concern.  Rather than focusing on children’s cable subscription rates, we focus on whether the basic 

package of cable channels in a county/IU includes a children’s channel.  If it does, then a higher 

proportion of families in the county/IU will have access to a children’s channel.  So if early childhood 

television watching increases autism and decreases mental retardation rates, then having a children’s 

channel as part of the basic package of cable channels should be positively correlated with subsequent 

autism diagnosis rates and negatively correlated with subsequent mental retardation diagnosis rates.  We 

see no plausible argument based on reverse causation that would predict these correlations.27    

 Our empirical approach is similar to that in the previous section except we substitute for the 

children’s cable subscription rate variable an indicator variable that equals one in a year when a children’s 

channel was included in the basic package of cable channels in that county/IU.  To be precise, we first 

identify the year in which a children’s cable channel was first added to the package of basic cable 

channels for each California county and each Pennsylvania IU.28 There were six such additions in 1979, 

                                                      
27 One possible argument is that families more prone to having autistic children have higher demand for children’s 

channels and so disproportionately locate in areas where a children’s channel is included in the basic package of 

cable channels.  We think that the cost of premium channels is not sufficiently high given the number of factors that 

enter into a household location decision to make this argument plausible.   
28 Since Disney was never included in the package of basic cable channels in the time period of our study, our 

procedure reduced to identifying the year in which Nickelodeon was first added to the basic package of cable 

channels.  Also, we have rerun our test in column 2 of Table 1 substituting whether Nickelodeon was included in the 

basic package of cable channels for the children’s cable subscription rate variable.  The resulting coefficient is 

positive but not statistically significant.  We suspect that the lack of statistical significance is due to the fact that 

some of the families for which Nickelodeon was not part of the basic package of cable stations paid extra and as a 

result a children’s channel was available in the household.  It is of interest to note, however, that a point estimate 

calculated from this regression concerning the effect of Nickelodeon being included in the basic package of cable 

channels on early childhood television viewing is similar to what column 2 of Table 1 indicates is the effect on early 

childhood television watching of having a children’s cable station available in the household.  This calculation is 

available from the authors upon request. 
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eight in 1981, 20 in 1982, eight in 1983, 33 between 1984 and 1992, and in nine counties/IUs such an 

addition did not occur in the time period of our study.  We then define an indicator variable that we call 

Basick,b, where Basick,b=1 starting in the year a children’s channel was first added to the the basic package 

of cable channels in county/IU k and Basick,b=0 before.    

The regression equation we investigate is given in equation (3). 

(3)                               Yk,b = α1 + α2Basick,b + α3Zk +α4Cohortb + εk,b. 

The only difference between equations (2) and (3) is that Basick,b is substituted for Cablek,b.  Also, we 

continue to include county/IU fixed effects, birth cohort fixed effects, and in most of our regressions we 

include either time-varying county/IU demographic variables or county/IU-specific time trends instead of 

birth cohort fixed effects.  Additionally, consistent with earlier tests, we allow the indicator variable for 

whether the basic package of cable channels includes a children’s channel to have a separate effect in 

California counties without a regional services center and focus on the indicator variable coefficients for 

Pennsylvania IUs and California counties with a regional center. 

 

B) Results 

 In Figures 4 and 5 we depict the evolution of autism and mental retardation diagnosis rates over 

our sample period by county/IU birth cohorts after separating counties/IUs into three categories.  The blue 

line in each figure pictures this evolution for counties/IUs in which a children’s channel was first 

introduced into the basic package of cable channels early, which we define as between 1979 and 1983 

(remember there were no children’s channels prior to 1979).  The red line in each figure pictures this 

evolution for counties/IUs in which a children’s channel was first introduced into the basic cable package 

late, which we define as between 1984 and 1992.  The green line in each figure pictures this evolution for 

counties/IUs in which a children’s channel was not included in the basic package of channels at any time 

during our sample period. 

 We start by discussing Figure 4 which concerns autism diagnosis rates.  In the first half of the 

sample, i.e., up to 1982, there is little systematic difference across these three sets of counties/IUs 
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concerning the evolution of autism diagnosis rates.  A few years later, however, the autism diagnosis rate 

starts to grow faster in the “early” introduction counties/IUs and the result is that by the end of our sample 

period the autism diagnosis rates for these early introduction counties/IUs is more than 50 percent higher 

than the autism diagnosis rates for either the late introduction counties/IUs or the no introduction 

counties/IUs.  These results are suggestive of the possibility that having a children’s channel included in 

the basic package of cable channels had a positive effect on autism diagnosis rates.29 

 Now consider Figure 5 which depicts this evolution for mental retardation diagnosis rates.  Here 

the early introduction counties/IUs have the highest mental retardation diagnosis rates throughout the time 

period of our sample, while the late introduction counties/IUs have intermediate mental retardation 

diagnosis rates throughout the sample period and the no introduction counties/IUs have the lowest mental 

retardation diagnosis rates throughout the sample period.  In this figure we see no clear pattern suggesting 

that having a children’s channel included in the basic package of cable channels had an effect on mental 

retardation diagnosis rates. 

 We now turn to our regression analysis based on equation (3).  Table 9 reproduces the regressions 

in Table 4 except indicator variables for whether a children’s channel was included in the basic package 

of cable channels are substituted for the children’s cable subscription rate variables, where our focus is on 

the coefficients on this indicator variable for Pennsylvania IUs and California counties with a regional 

center.  The first two columns report results of county/IU-fixed effects regressions for autism with a full 

set of birth-year indicator variables included but without time-varying county/IU demographic variables 

or county/IU time trends, where the dependent variable in column 1 is the autism diagnosis rate and in 

                                                      
29 One question of interest concerning Figure 4 is, if early childhood television watching serves as a trigger for 

autism, why does much of the increase in autism diagnosis rates for early adopting counties occur late in our sample 

period?  There are two reasons this is not suprising.  First, as reported in Table 3, general cable percentages grew 

throughout the 1980s which is consistent with the effect of a children’s channel being included in the basic package 

of channels being larger late in our sample period.  Second, as discussed in Waldman, Nicholson, and Adilov 

(2006), the proportion of US households with VCRs grew rapidly in the late 1980s.  If the growth of VCRs in the 

early adopting counties was similar to the growth of VCRs in the US as a whole, then the growth of households with 

VCRs could also have contributed to why the early adopting counties exhibited rapid growth in autism diagnosis 

rates late in our sample period. 
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column 2 it is the log of the autism diagnosis rate.  In each column the coefficient on the indicator 

variable of interest is positive, where the coefficient is not statistically significant in column 1 and 

statistically significant at the one-percent level in column 2. 

 In columns 3 and 4 we add time-varying county/IU demographic variable and again find positive 

coefficients on the indicator variable of interest, where the column 3 coefficient is statistically significant 

at the five-percent level and the column 4 coefficient is statistically significant at the one-percent level.  In 

columns 5 and 6 we add county/IU-specific time trends rather than birth cohort fixed effects.  In the 

column 5 regression the coefficient on the indicator variable of interest is positive but not statistically 

significant while in the column 6 regression this coefficient is positive and statistically significant at the 

10-percent level.30     

 Table 10 reproduces the regressions in Table 5 where we substitute indicator variables for 

whether a children’s channel was included in the basic package of cable channels for the children’s cable 

subscription rate variable.  Here the pattern is straightforward.  The coefficient on the indicator variable of 

interest is negative and statistically significant at the one-percent level in each regression.31   

 Overall, the results in Table 9 provide a moderate level of support for our earlier autism findings 

while the Table 10 results provide strong support for our earlier findings concerning mental retardation.  

In Table 9 the coefficient of interest has the predicted positive sign in all six regressions and is 

statistically significant at the 10-percent level or better in four of the six regressions.  In Table 10 the 

coefficient of interest is negative and statistically significant at the one-percent level in all six 

regressions.32 

                                                      
30 It is interesting to note that the coefficient on the indicator variable concerning whether a children’s channel was 

included in the basic package of cable channels in California counties without a regional center is positive and 

statistically significant at the one-percent level in the column 6 regression. 
31 It is also of interest to note that the coefficient on the indicator variable concerning whether a children’s channel 

was included in the basic package of cable channels in California counties without a regional center is positive in all 

six regressions and statistically significant at either the one- or five-percent levels in columns 1, 2, and 4.  See 

footnote 23 for  a related discussion.  
32 One possible reason that the results are stronger in Table 10 than in Table 9 is that in Table 10 the cable variables 

are picking up the effects of television watching after a child turns three which according to Gentzkow and Shapiro 
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C) A Falsification Test 

 In this subsection we conduct a falsification test that builds on the tests presented in Tables 9 and 

10.  Suppose that it is indeed the case that the positive coefficients on the main children’s cable variable 

in Table 9 and the negative coefficients on the main children’s cable variable in Table 10 are driven by 

early childhood television watching increasing autism and decreasing mental retardation.  Then we would 

not expect similar correlations between autism and mental retardation with variables capturing whether 

other important cable channels such as ESPN and CNN were included in the basic package of cable 

channels.  That is, since there is no reason to believe that the presence of ESPN or CNN in a household 

should have as large an effect on early childhood television watching, correlations between autism and 

mental retardation with variables capturing whether these other stations were included in the basic 

package of cable channels should be zero or at least weaker than the correlations with the children’s cable 

variable. 

 Note that the prediction here is not that the correlations between ESPN and CNN variables and 

the autism and mental retardation diagnosis rates should necessarily be zero.  It is possible, for example, 

that having ESPN in a household increases the amount of time the television is on and this, in turn, 

increases early childhood television watching, but likely by much less than if a children’s channel was 

available in the household.  In that case we would expect positive correlations with the variable capturing 

whether ESPN was included in the basic package of cable channels in the autism regressions and negative 

correlations in the mental retardation regressions, but we would expect the strength of these correlations 

to be weaker than the correlations with the children’s cable variable. 

 In the top panel of Table 11 we add to the Table 9 specifications indicator variables that capture 

whether ESPN was included in the basic package of cable channels in each year, while the bottom panel 

reports separate regressions that include variables that capture whether CNN was part of the basic 

package of cable channels (the methodology for constructing these variables is the same as the 

                                                      
(2008) has on net positive effects on cognitive development.  Since autism is thought to develop before age three, 

there is no similar concern involving the Table 9 tests. 
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methodology for constructing the analogous children’s cable variables).  In each panel we see basically 

the same pattern concerning the main children’s cable coefficients.  That is, just like in Table 9, in each 

panel the coefficients on the main children’s cable variable are positive in all six regressions and 

statistically significant at the 10-percent level or higher in four of the six regressions.33  On the other 

hand, the ESPN coefficients in the top panel and the CNN coefficients in the bottom panel are never 

positive and statistically significant. 

 In Table 12 we conduct the same tests as in Table 11 but for mental retardation rather than 

autism, where the top panel again includes variables capturing whether ESPN is included in the basic 

package of cable channels and the bottom panel includes similar CNN variables.  Similar to what was true 

in Table 10, the main coefficient on the children’s cable variable is negative and statistically significant at 

the 10-percent level or better in almost all of the regressions (10 of 12).  In the top panel the main ESPN 

coefficients are negative and statistically significant at a level of 10-percent or better in four of the six 

regressions, while in the bottom panel the main CNN coefficients are negative and statistically significant 

at the 10-percent level or higher in two of the six regressions.  Further in the bottom panel the main 

children’s cable coefficient is larger in absolute value then the main CNN coefficient in five of the six 

regressions (there is not an analogous result in the top panel). 

 Overall, our results in this subsection are consistent with early childhood television watching 

increasing autism but the mental retardation results are more mixed.  That is, there is evidence for a 

positive correlation between a children’s channel being included in the basic package of cable channels 

and the autism diagnosis rate and little evidence for a similar positive correlation between either ESPN or 

CNN being included in the basic package of cable channels and the autism diagnosis rate.  Also consistent 

with the basic argument, there is a stronger negative correlation between a children’s channel being 

included in the basic package of cable channels and the mental retardation diagnosis rate than there is 

between CNN being included in the basic package of cable channels and the mental retardation diagnosis 

                                                      
33 It is also worth noting that in each panel three of the six coefficients on the children’s cable variable for California 

counties without a regional center are positive and statistically significant at the 10-percent level or better. 
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rate.  The one puzzling result is that there are negative correlations between the mental retardation 

diagnosis rate and both a children’s channel being included in the basic package of cable channels and 

ESPN being included, where the two correlations seem equally strong.  One possibility here is that our 

empirical approach in this subsection captures the effects of television watching at preschool ages in 

addition to ages zero to two (see footnote 32 for a related discussion) and ESPN and a children’s channel 

have similar effects on television watching at preschool ages.  That could explain the result if, as found 

earlier by Gentzkow and Shapiro (2008), preschool television watching has a small positive effect on 

cognitive development.  

      

VI. Discussion 

 This study uses data on children’s cable television to investigate empirically the health 

consequences of early childhood television watching.  In Section III we provided evidence that television 

watching when children are under three increases with the probability that a household subscribes to 

children’s cable.  So if early childhood television watching affects health outcomes, then the frequency of 

these health outcomes for a county/IU birth cohort should be correlated with the average children’s cable 

subscription rate in the county when the cohort was below three.  Additionally, the frequency of these 

health outcomes for county/IU birth cohorts should also be correlated with whether a children’s channel 

was included in the county/IU’s basic package of cable channels when the cohort was below three.  We 

investigated these predictions for both autism and mental retardation. 

 We found that in Pennsylvania IUs and California counties with a regional developmental 

services center, the autism rate is higher for birth cohorts for which a relatively large percentage of 

households subscribed to children’s cable when the cohort was under three, even after including 

county/IU fixed effects and birth-year indicator variables with or without time-varying demographic 

variables, or county/IU-specific time trends.  Further, we find similar results when we measure the 

correlation between autism diagnosis rates and whether a county/IU’s basic cable package included a 

children’s channel.  In contrast, the first statistical approach yields that in Pennsylvania IUs and 
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California counties with a regional developmental services center the mental retardation diagnosis rate is 

lower for birth cohorts for which a relatively large percentage of households subscribed to children’s 

cable when the cohort was under three, but the result is not robust to the introduction of county/IU-

specific time trends.  Further, we find similar results when we investigate the correlation between mental 

retardation diagnosis rates and whether a county/IU’s basic cable package included a children’s channel, 

where in that case we find the correlation even when county/IU-specific time trends are included.       

 We also extend this analysis in two ways.  First, we investigate age-specific correlations between 

cable subscription rates and the two health outcomes of interest.  Our analysis suggests that the positive 

correlation between autism and children’s cable subscription rates is driven by a positive correlation 

between autism and children’s cable subscription rates for each of ages zero, one, and two, while the 

negative correlation between mental retardation and children’s cable subscription rates is solely driven by 

a negative correlation between mental retardation and the age-two children’s cable subscription rates.  

Also, in these regressions we even find evidence for a negative correlation between mental retardation 

and age-two children’s cable subscription rates when we include county/IU-specific time trends.    

Second, we conduct a falsification test in which variables capturing whether each of ESPN and 

CNN are included in the basic package of cable channels is added to our regressions concerning whether 

a children’s channel is included in the basic package of children’s channels in each year.  Here we find 

that in the autism regressions there is a positive correlation between the autism diagnosis rate and the 

children’s cable variable but no correlation between the autism diagnosis rate and either the ESPN or 

CNN variables.  We also find in the mental retardation test a stronger negative correlation between the 

mental retardation diagnosis rate and the children’s cable variable than between the mental retardation 

diagnosis rate and the CNN variable, but there is a negative correlation between the ESPN variable and 

the mental retardation diagnosis rate that is similar in size to the negative correlation between the 

children’s cable variable and the mental retardation diagnosis rate.  

 The magnitudes of the measured relationships are substantial.  Consider first children’s cable and 

autism.  The average value for the children’s cable subscription rate in Pennsylvania IUs and California 
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counties with a regional center in 1992 (and thus the average growth between 1972 and 1992) was 51.7 

percentage points.  Multiplying this figure by the coefficient on the children’s cable variable for 

Pennsylvania IUs and California counties with a regional center in column 3 of Table 4, 0.00078, yields 

0.040, or 18.0 percent of the mean autism rate in those counties for the 1992 birth cohort (0.224 per 100 

children).  That is, if our results concerning the relationship between the autism diagnosis rate and the 

children’s cable subscription rate are indeed due to growth in children’s cable causing an increase in the 

autism diagnosis rate, then the column 3 regression of Table 4 indicates that the autism diagnosis rate for 

the 1992 birth cohort in Pennsylvania IUs and California counties with a regional center would have been 

18.0 percent lower absent the growth in children’s cable.34 

 We can also use this figure to estimate how much of the growth in the autism diagnosis rate 

between the 1972 and 1992 birth cohorts in Pennsylvania IUs and California counties with a regional 

center is due to growth in children’s cable.  In our sample the autism diagnosis rate for the 1972 birth 

cohort in Pennsylvania IUs and California counties with a regional center is 0.011 percent and for the 

1992 birth cohort is 0.224 percent.  Simple calculation, i.e., [0.040/(0.224-0.011)]*100, yields 18.8 

percent as the estimate of the proportion of the growth in the autism diagnosis rate between the 1972 and 

1992 birth cohorts in Pennsylvania IUs and California counties with a regional center due to growth in 

children’s cable. 

 We can also do similar calculations using the coefficients in Table 9 to estimate the effects of 

having a children’s channel included in the basic package of cable channels in some county/IU years.  For 

example, in column 3 of Table 9 the coefficient on the indicator variable for whether a children’s channel 

was included in the basic package of cable channels for Pennsylvania IUs and California counties with a 

regional services center is 0.027.  Substituting this value into the calculation in the above paragraph yields 

[0.027/(0.224-0.011)]*100=12.7 percent as the estimate of the proportion of the growth in the autism 

                                                      
34 Some of our other autism results suggest larger effects.  For example, doing a similar calculation employing the 

coefficient from the specification in column 5 of Table 4 indicates that the autism diagnosis rate for the 1992 birth 

cohort in Pennsylvania IUs and California counties with a regional center would have been 31.8 percent lower 

absent the growth in children’s cable. 
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diagnosis rate between the 1972 and 1992 birth cohorts in Pennsylvania IUs and California counties with 

a regional services center due to a children’s channel sometimes being included in the basic package of 

cable channels.   

Now consider children’s cable and mental retardation.  Multiplying the 51.7 percentage point 

increase in children’s cable subscriptions by the coefficient on the children’s cable variable for 

Pennsylvania IUs and California counties with a regional center in column 3 of Table 5, -0.00321, yields  

-0.166, or 15.7 percent of the mean mental retardation rate in those counties for the 1992 birth cohort 

(1.06 per 100 children).  That is, if our mental retardation results are indeed due to growth in children’s 

cable decreasing mental retardation diagnosis rates, then the column 3 regression of Table 5 indicates that 

the mental retardation diagnosis rate for the 1992 birth cohort in Pennsylvania IUs and California counties 

with a regional services center would have been 15.7 percent higher absent the growth in children’s cable.  

Also, a similar calculation based on the results in column 3 of Table 10 indicates that the mental 

retardation diagnosis rate for the 1992 birth cohort in Pennsylvania IUs and California counties with a 

regional services center would have been 22.4 percent higher absent a children’s channel ever being 

included in the basic package of cable channels. 

  There are several potential issues concerning our empirical approach and findings.  One concerns 

the possibility of diagnosis substitution.  Diagnosis substitution refers to the idea that in more recent years 

children with the same set of observable traits or symptoms are more likely to be diagnosed with autism 

and less likely to receive a diagnosis of mental retardation.  This could potentially explain a positive 

correlation between our children’s cable variables and autism and a negative correlation between our 

children’s cable variables and mental retardation if access to a children’s channel is correlated with the 

extent of diagnosis substitution.  For example, maybe having a children’s channel in a household, because 

of the type of programming available, makes parents more aware of the signs of autism, so children with 

autistic traits are more likely to be diagnosed with autism and less likely to be diagnosed with mental 

retardation when our children’s cable variables are high. 
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 But at a detailed level our results are not consistent with this argument being the primary source 

of our findings, although it may be a contributing factor.  In this argument having a children’s cable 

channel in a household has no effect on whether a child is diagnosed with a disability, but only the label 

placed on the disability.  In other words, each household where there is an additional autism diagnosis due 

to a children’s cable channel being present is also a household where there is one less mental retardation 

diagnosis.  In turn, if this is the manner with which children’s cable channels affect the autism and mental 

retardation diagnosis rates, then when we consider age-specific children’s cable rates in Tables 7 and 8 

the positive correlation between children’s cable and autism should occur for the same age-specific 

children’s cable rates as the negative correlation between children’s cable and mental retardation.  But 

this is not what we find.  Specifically, we find evidence consistent with a positive correlation between 

children’s cable and autism for each of the three age-specific children’s cable subscription rates, while the 

negative correlation between children’s cable and mental retardation is solely driven by a negative 

correlation between age-two children’s cable rates and mental retardation.  So our age-specific children’s 

cable subscription results are not consistent with diagnosis substitution being the primary source of our 

findings, although possibly it is a contributing factor. 

A related point can be found in Figures 1 and 2.  Figure 1 shows that the autism diagnosis rate 

started increasing around 1983 or 1984 and continued increasing till the end of our sample in 1992.  In 

contrast, Figure 2 shows that the mental retardation diagnosis rate was basically flat between 1983 and 

1992.  This is also inconsistent with the diagnosis substitution hypothesis being a major driver our our 

results.35   

A second potential concern is that families more prone to having autistic children may locate in 

areas with high children’s cable subscription rates and areas that have a children’s channel as part of the 

basic package of cable channels, or such areas might use a broad set of diagnostic criteria for diagnosing 

                                                      
35 Dave and Fernandez (2015) investigate the market for health care workers using a labor demand approach and 

estimate that one in three diagnoses of autism are due to diagnosis substitution with mental retardation.  They also 

estimate that 50 percent to 65 percent of increases in autism diagnoses are due to true increases in prevalence.   
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autism.  And similarly, families more prone to having children with mental retardation may locate in areas 

with low children’s cable subscription rates, or such areas might use narrow diagnostic criteria for 

diagnosing mental retadation.  However, this issue is unlikely to explain our results because in our 

regression analysis we employ county/IU fixed effects, which control for unmeasured time-invariant 

variables between counties/IUs.  Further, both sets of autism results are robust to including time-varying 

county/IU demographic variables and to including county/IU specific time trends.  Similarly, both sets of 

mental retardation results are robust to including time-varying county/IU demographic variables, while 

the mental retardation results concerning a children’s channel being included in the basic package of 

cable channels are also robust to including county/IU specific time trends.   

 A third potential concern is reverse causality, i.e., children prone to developing autism may watch 

more television, on average, while children prone to developing mental retardation may watch less 

television, on average.  However, our methodology is designed to minimize this concern.  For example, 

although it is possible that families with an above average probability of having a child with autism may 

be more likely to subscribe to children’s cable, the number of such predisposed families is very likely too 

small to increase subscription rates meaningfully.  Additionally, given that our regressions include county 

fixed effects, this is also not a concern unless the proportions of such predisposed families inside a county 

varies over time in a significant fashion (and some of the regrssions include time-varying demographic 

variables or county-specific time trends to address this possibility).  Further, it seems unlikely that the 

number of families in a county with an above average probability of developing autism or mental 

retardation would influence either positively or negatively whether a cable company serving that county 

chose to include a children’s channel in the basic package of cable channels.  This is particularly true for 

our autism results given that during our sample period autism was diagnosed in much less than one 

percent of children.  

 Another concern which we believe is more serious is that there may be other factors correlated 

with our children’s cable channel measures driving our results.  For example, one alternative explanation 

for our autism findings is that young children in families with a children’s cable channel spend more time 
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indoors, on average, and there is an environmental trigger for autism, other than early childhood 

television watching, associated more with indoor than outdoor activities.  This argument is consistent 

with results in Waldman et al. (2008) which finds a positive correlation between precipitation rates at the 

county level and autism diagnosis rates.  But note that, if this is the correct explanation for our results, 

there is still a suggestion that an environmental factor is important for understanding movements over 

time in autism and mental retardation diagnosis rates.  And especially in the case of autism which has 

shown rapid growth over time, it would be imperative to identify what this factor is.  

 A final concern is that some children move across counties between the date of their birth and 

when they are recorded in our data.  But such measurement error would bias coefficients towards zero, 

and therefore would work against finding statistically significant results. 

  

VI. Conclusion 

 In this paper we provide evidence that autism rates are positively correlated and mental 

retardation rates negatively correlated with the average county/IU children’s cable subscription rate when 

a cohort is between zero and two.  We also consider age-specific children’s cable subscription rates and 

find evidence that the positive correlation between children’s cable and autism is due to positive 

correlations with children’s cable rates at each of ages zero, one, and two, while the negative correlation 

between children’s cable and mental retardation is due solely to a correlation with the age-two children’s 

cable subscription rates.  And in our final set of tests we look at whether the basic package of cable 

channels in a county/IU included a children’s channel and find results consistent with our children’s cable 

subscription rate findings for both autism and  mental retardation. 

 In terms of our autism findings, we believe the most likely explanation is that there is a 

genetically vulnerable group for which early childhood television watching serves as a trigger for autism.  

It has long been known that autism has a strong genetic component (see e.g., Rimland (1964) and Folstein 

and Rutter (1977)).  So one explanation for our autism results is that at least for some children diagnosed 

with autism it is not the genetics alone which triggers the condition, but rather the genes create a 
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vulnerability to autism that is sometimes triggered by early childhood television watching.  Note that this 

explanation for our findings is consistent with Heffler and Oestreicher (2016) that puts forth a theory for 

how early childhood television watching can trigger autism which is based on the unnatural way that 

television delivers sensory inputs to the developing brain. 

 In terms of our mental retardation findings, we believe the most likely explanation is that for the 

typical child television watching at age two improves cognitive development and decreases diagnoses of 

mental retardation, which is typically defined as an IQ below 70 or 75.  This explanation for our mental 

retardation findings is consistent with Gentzkow and Shapiro (2008), who use a similar methodology and 

find results consistent with increased exposure to preschool television raising standardized test scores 

during adolescence, although Gentzkow and Shapiro’s focus is mostly on children older than two.  It is 

also interesting to note that Gentzkow and Shapiro’s findings are consistent with disadvantaged children 

having the largest positive effect from increased television exposure.  This is also consistent with our 

findings in the sense that it is the disadvantaged whose children are most likely to receive a diagnosis of 

mental retardation.36 

 There is, however, another possible explanation for our findings.  It is possible that early 

childhood television watching does not increase autism nor decrease mental retardation, but some other 

factor (or factors) correlated with how many children have access to childrens’ cable channels increases 

autism and decreases mental retardation.  We think this alternative explanation is particularly unlikely for 

our mental retardation findings because of our finding that the negative correlation between mental 

retardation and children’s cable subscription rates is primarily due to a negative correlation between 

mental retardation and age-two children’s cable subscription rates.  This is easily explained if the reason 

for the negative correlation between mental retardation and children’s cable is due to higher children’s 

cable rates resulting in higher childhood television watching since there is already evidence of positive 

cognitive effects of childhood television watching at slightly older ages.  Any alternative factor would 

                                                      
36 This argument is related to the finding in the childhood development literature that early childhood interventions 

are frequently most effective for children who are relatively disadvantaged.  See Currie (2001) for a discussion. 
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need to be more highly correlated with age-two children’s cable subscription rates than with age-zero or 

age-one rates, which is certainly a possibility but we see no likely candidates. 

 For our autism results we feel it is more plausible that some other factor or factors correlated with 

children’s cable subscription rates and whether the basic package of cable channels includes a children’s 

channel is driving the results.  In particular, one alternative scenario is that having access to a children’s 

cable channel in a household causes young children to spend more time indoors and there is a trigger for 

autism, other than early childhood television watching, associated more with indoor rather than outdoor 

activities.   

 In summary, we believe our results are sufficiently suggestive of early childhood television 

watching increasing autism and decreasing mental retardation that clinical studies focused on the health 

effects of early childhood television watching are warranted.  Only a clinical study can show definitively 

the health effects of early childhood television watching. 
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Table 1: Determinants of Television Watching by Children Under the Age of Three 

 

Variable   Column 1  Column 2  Column 3 

General cable subscription rate  31.64**         3.34 

 in county   (14.28)      (31.45) 

Children’s cable subscription     35.11***  32.63 

 rate in county      (12.35)   (28.01) 

Weekend day      0.91    0.89     0.89 

     (4.17)   (4.18)   (4.18) 

Child’s age (0-6 months is omitted): 

6 to 12 months   14.08   14.14    14.15 

(9.26)   (9.19)   (9.20) 

12 to 18 months   41.67***  41.28***  41.36*** 

(11.27)   (11.19)   (11.28) 

18 to 24 months   86.28***  87.34***  87.28*** 

(11.43)   (11.38)   (11.34) 

24 to 30 months   96.56***  96.60***  96.62*** 

(11.58)   (11.52)   (11.55) 

30 to 36 months            111.29** *            110.56***            110.66*** 

(11.38)   (11.34)   (11.63) 

 

Male       3.13    3.09      3.09 

(6.32)   (6.35)   (6.34) 

Black (white is omitted)   28.05***   24.60***  24.64*** 

(9.23)   (9.16)   (9.18) 

Hispanic              -32.67***  -33.12***  -33.06*** 

(12.34)   (12.05)   (12.08) 

Other race     -4.28   -2.51    -2.70 

(15.83)   (16.51)   (15.89) 

Single adult household   10.47   11.48    11.37 

(10.09)   (10.05)   (10.14) 

Parent’s education (years)   -4.93***  -5.07***  -5.07*** 

(1.38)   (1.38)   (1.38) 

Annual family income ($000)              -0.12   -0.11     0.12 

(0.079)   (0.079)   (0.079) 

County’s per capita income ($000)   0.27    0.22     0.22 

(0.64)   (0.62)   (0.62) 

Mother works    -3.29   -2.69   -2.71 

(6.21)   (6.30)   (6.34) 

Constant    45.56**   49.48**   48.76** 

(21.90)   (21.24)   (22.45) 

Observations     1,229   1,229   1,229 

R-squared      0.25    0.25     0.25 

 

Notes: The dependent variable is the number of minutes of TV a child watched on the survey day.  *** = 

significantly different from zero at the one-percent level; ** = significantly different from zero at the 5-

percent level.  If both parents are present in the house, education is the mother’s years of education.  

Standard errors are clustered at the county level. 
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Table 2: Coefficient Estimates of Demographic Factors Associated with the Growth of Children’s 

Cable Between 1972 and 1992 

 

Variable   Coefficient  Standard Error 

 

Change between 1972 

and 1992 in: 

 

   Proportion black   2.920*   1.742          

 

   Proportion asian   0.768   0.989            

 

   Proportion Hispanic   0.758   0.723           

 

   Per capita income ($000)  1.152   1.231        

 

   Population (00000)   0.935   0.936 

 

Constant    18.68   15.05 

 

 

Observations      83 

R-squared    0.10 

 

Note: the regression also includes an indicator for Pennsylvania independent units (IUs).  *** = 

significantly different from zero at the one-percent level; ** = significantly different from zero at the five-

percent level; * = significantly different from zero at the 10-percent level.   
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Table 3: Mental Retardation and Autism Diagnoses Rates and Cable Penetration by Birth Cohort 
 

  Mean mental     Percentage of households subscribing to:  

Cohort  retardation Mean autism 

birth year rate per 100 rate per 100      General cable      Children’s cable 

 

1972  0.777   0.009     26.4     0.0 

1973  0.963    0.012      28.6    0.0 

1974   1.009    0.010      30.3               0.0 

1975   1.017    0.014   32.0    0.0 

1976   1.063    0.014   33.8              0.0 

1977   1.006    0.011      35.2       0.3 

1978   0.951     0.019      36.9       0.7 

1979   0.997    0.017      39.0       1.2 

1980   0.935    0.016      41.9        2.6 

1981   0.856    0.018      45.9       5.5 

1982   0.847    0.015      48.2       9.0 

1983   0.860    0.024      49.9      13.0 

1984   0.838    0.024      50.9      16.5 

1985   0.852    0.044      53.1      22.3 

1986   0.800    0.042   55.5      29.2 

1987   0.765    0.044      57.9      37.4 

1988   0.834    0.062      60.0      42.2 

1989   0.846    0.111      61.9      45.2 

1990   0.853    0.096      62.8       47.0 

1991   0.862     0.130      63.6      47.3 

1992    0.819    0.170      63.1      45.4 

 

 

Notes: cable subscription rates are county-level averages for a birth cohort’s first three years (e.g., for the 

1972 birth cohort, the percentage of household who subscribed to cable in 1972, 1973, and 1974).
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Table 4: Coefficient Estimates for Autism Diagnoses 
 

              Log          Log          Log 

Dependent variable:   Autism Rate       (autism rate)  Autism Rate (autism rate) Autism Rate (autism rate) 

 

Cable subscription rate:     

- Pennsylvania IUs and California   0.00073*     0.01358***   0.00078**  0.01235***  0.00138***  0.01859*** 

Counties with a regional center    (0.00039) (0.00298)  (0.00032) (0.00332) (0.00027) (0.00323) 

 

- California counties   -0.00036    -0.00218     -0.00037 -0.00191  0.00031*  0.00514** 

without a regional center   (0.00023) (0.00193)  (0.00026) (0.00198) (0.00018) (0.00258) 

   

County demographics 

   Proportion black         0.00230  0.05733 

          (0.00603) (0.07409) 

   Proportion asian        -0.00651** -0.02721 

          (0.00325) (0.03111) 

   Proportion Hispanic         0.00166 -0.02819 

          (0.00435) (0.02286) 

   Per capita income ($000)        0.00424  0.02370 

             (0.00392) (0.04180) 

   Population (00000)        -0.00222 -0.01767 

          (0.00559) (0.03143) 

 

County-specific time trends          NO       NO        NO       NO         YES      YES 

 

Observations         1,715    1,715      1,715      1,715        1,715     1,715 

R2           0.19     0.43       0.20       0.44         0.27      0.54 

 

Note: a full set of county/IU fixed effects are included in columns 1-6, and a full set of birth cohort fixed effects are included in columns 1-4.  

Standard errors are clustered at the county/IU level. *** = significantly different from zero at the one-percent level; ** = significantly different 

from zero at the five-percent level; * = significantly different from zero at the 10-percent level. 
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Table 5: Coefficient Estimates for Mental Retardation (MR) 

 

        

Dependent variable:    MR Rate           log(MR rate) MR Rate log(MR rate) MR Rate log(MR rate) 

 

Cable subscription rate:     

- Pennsylvania IUs and California  -0.00429***    -0.00419** -0.00321** -0.00314* -0.00133 -0.00052 

Counties with a regional center    (0.00143) (0.00181)     (0.00136) (0.00167) (0.00135) (0.00107) 

   

- California counties      0.00202**     0.00242*** 0.00133   0.00204*  0.00038  0.00035 

without a regional center    (0.00094) (0.00122) (0.00082) (0.00114) (0.00078) (0.00093) 

      

County demographics 

   Proportion black          0.00996 -0.03012 

          (0.02543) (0.02577) 

   Proportion asian         0.02945***  0.04916*** 

          (0.00819) (0.01094) 

   Proportion Hispanic         0.03550***  0.02593* 

          (0.00934) (0.01362) 

   Per capita income ($000)        0.00764 -0.03350*** 

             (0.01180) (0.01180) 

   Population (00000)         0.00623  0.01900 

          (0.01290) (0.01920) 

 

County-specific time trends           NO       NO       NO       NO       YES         YES 

 

Observations          1,611     1,611     1,611     1,611      1,611        1,611 

R2            0.13       0.06      0.21      0.11       0.89         0.81 

 

Note: a full set of county/IU fixed effects are included in columns 1-6, and a full set of birth cohort fixed effects are included in columns 1-4.  

Standard errors are clustered at the county/IU level. *** = significantly different from zero at the one-percent level; ** = significantly different 

from zero at the five-percent level; * = significantly different from zero at the 10-percent level.   
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Table 6: Within-County Correlation in Age-Specific Cable Penetration Rates 

 

 

                     Average annual     

Age zero           Age one  Age two  for zero to two 

 

Age zero    1.00 

 

Age one    0.89   1.00 

 

Age two    0.78   0.88   1.00 

 

Average annual  for  0.93   0.97   0.93       1.00 

ages zero to two  

 

 

Notes: for the above correlations, the variables are first expressed as deviations from the county mean in order to focus on correlations within 

rather than between counties.  The cable penetration rate for a birth cohort between ages zero to two is the average of the three age-specific cable 

penetration rates. 
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Table 7: Coefficient Estimates for Autism Diagnoses Allowing for Age-Specific Effects 
 

               Log          Log          Log 

Dependent variable:   Autism Rate       (autism rate)  Autism Rate (autism rate) Autism Rate (autism rate) 

 

Cable subscription rate in Pennsylvania IUs and 

California with a regional center when cohort is:   

- Zero      0.00022  0.00181   0.00023     0.00143    0.00123***  0.01196*** 

     (0.00035) (0.00331)  (0.00032) (0.00337)     (0.00031) (0.00373) 

- One      0.00036  0.00519   0.00034    0.00497      0.00049**  0.00734** 

     (0.00022) (0.00358)  (0.00022) (0.00353) (0.00020) (0.00364) 

   -     Two              0.00015  0.00698**   0.00020  0.00638** -0.00060** -0.00123 

     (0.00023) (0.00288)  (0.00020) (0.00295) (0.00030) (0.00369) 

 

Cable subscription rate in California counties  

without a regional center when cohort is:  

- Zero     -0.00047* -0.00439  -0.00044*    -0.00391    0.00006  0.00135 

     (0.00024) (0.00274)  (0.00024) (0.00274)     (0.00025) (0.00331) 

- One      0.00016  0.00242   0.00015    0.00240     0.00025  0.00352 

     (0.00023) (0.00301)  (0.00023) (0.00301) (0.00028) (0.00368) 

   -     Two             -0.00010 -0.00012  -0.00011 -0.00040 -0.00001  0.00031 

     (0.00019) (0.00260)  (0.00020) (0.00261) (0.00013) (0.00215) 

 

County demographics?       NO       NO       YES       YES       NO         NO 

 

County-specific time trend?      NO       NO       NO      NO       YES         YES 

 

Observations      1,715      1,715      1,715     1,715      1,715       1,715 

R2        0.19       0.43      0.20      0.44       0.23         0.46 

 

Note: a full set of county/IU fixed effects are included in columns 1-6, and a full set of birth cohort fixed effects are included in columns 1-4.  

Standard errors are clustered at the county/IU level. *** = significantly different from zero at the one-percent level; ** = significantly different 

from zero at the five-percent level; * = significantly different from zero at the 10-percent level. 
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Table 8: Coefficient Estimates for Mental Retardation (MR) Allowing for Age-Specific Effects 
 

        

Dependent variable:   MR Rate           log(MR rate)  MR Rate log(MR rate) MR Rate log(MR rate) 

 

Cable subscription rate in Pennsylvania IUs and 

California with a regional center when cohort is:  

- Zero     -0.00148 -0.00149  -0.00128   -0.00124    0.00001 -0.00023 

     (0.00139) (0.00169)  (0.00135) (0.00159)     (0.00150) (0.00120) 

- One      0.00120  0.00142   0.00136     0.00170     0.00090  0.00125 

     (0.00123) (0.00131)  (0.00120) (0.00119 (0.00116) (0.00111) 

   -     Two             -0.00425*** -0.00456***  -0.00353*** -0.00399*** -0.00343*** -0.00234*** 

     (0.00126) (0.00108)  (0.00120) (0.00105) (0.00101) (0.00071) 

 

Cable subscription rate in California counties  

without a regional center when cohort is:  

- Zero      0.00014  0.00101  -0.00047     0.00032  -0.00021  0.00010 

     (0.00126) (0.00283)  (0.00127) (0.00260)     (0.00126) (0.00270) 

- One      0.00092  0.00115   0.00091     0.00119    0.00091  0.00107 

     (0.00110) (0.00218)  (0.00109) (0.00223) (0.00101) (0.00191) 

   -     Two              0.00093  0.00002   0.00089  0.00039 -0.00065 -0.00150 

     (0.00077) (0.00110)  (0.00072) (0.00106) (0.00047) (0.00097) 

 

County demographics?       NO        NO       YES       YES        NO         NO 

 

County-specific time trend?      NO        NO       NO      NO        YES        YES 

 

Observations      1,611       1,611     1,611     1,611       1,611      1,611 

R-squared       0.14        0.06       0.22      0.11        0.39        0.27 

 

Note: a full set of county/IU fixed effects are included in columns 1-6, and a full set of birth cohort fixed effects are included in columns 1-4.  

Standard errors are clustered at the county/IU level. *** = significantly different from zero at the one-percent level; ** = significantly different 

from zero at the five-percent level; * = significantly different from zero at the 10-percent level. 
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Table 9: Coefficient Estimates for Autism Diagnoses Based on When a Children’s Channel Arrives on Basic Cable 

 

              Log          Log          Log 

Dependent variable:   Autism Rate       (autism rate)  Autism Rate (autism rate) Autism Rate (autism rate) 

 

Indicator variable for a children’s  

channel being on basic cable:   

     

- Pennsylvania IUs and California  0.02408  0.6584***   0.02737**         0.6098***     0.00113  0.2646* 

Counties with a regional center   (0.01476) (0.1291)  (0.0112) (0.1396)      (0.01032) (0.1426) 

 

- California counties  -0.02513  0.01590  -0.02470  0.07969  0.00024  0.4351*** 

without a regional center  (0.01610) (0.1361)  (0.01999)     (0.1350) (0.00018) (0.1612) 

           

 

County demographics?       NO          NO      YES       YES        NO         NO 

 

County-specific time trend?      NO          NO      NO       NO        YES        YES 

 

Observations      1,715        1,715      1,715       1,715      1,715       1,715 

R2        0.19         0.40       0.19        0.43        0.22         0.44 

 

 

 

 

 

Note: a full set of county/IU fixed effects are included in columns 1-6, and a full set of birth cohort fixed effects are included in columns 1-4.  

Standard errors are clustered at the county/IU level. *** = significantly different from zero at the one-percent level; ** = significantly different 

from zero at the five-percent level; * = significantly different from zero at the 10-percent level. 

 

  



52 

 

Table 10: Coefficient Estimates for Mental Retardation Based on When a Children’s Channel Arrives on Basic Cable 

 

              

Dependent variable:   MR Rate           log(MR rate)  MR Rate log(MR rate) MR Rate log(MR rate) 

 

Indicator variable for a children’s  

channel being on basic cable:  

 

- Pennsylvania IUs and California -0.2653*** -0.1786***  -0.2388***        -0.1644***    -0.1941*** -0.0903*** 

Counties with a regional center   (0.0649) (0.0647)  (0.0605) (0.0606)      (0.0563) (0.0429) 

 

- California counties   0.1228**  0.2239***   0.03975   0.1670**  0.03880  0.05920 

without a regional center  (0.0498) (0.07657)  (0.05065)     (0.0760) (0.04790) (0.0817) 

           

 

County demographics?       NO          NO      YES       YES        NO         NO 

 

County-specific time trend?      NO          NO      NO       NO        YES        YES 

 

Observations      1,611        1,611      1,611       1,611      1,611       1,611 

R2        0.16         0.06       0.23        0.12        0.40         0.27 

 

 

 

 

Note: a full set of county/IU fixed effects are included in columns 1-6, and a full set of birth cohort fixed effects are included in columns 1-4.  

Standard errors are clustered at the county/IU level. *** = significantly different from zero at the one-percent level; ** = significantly different 

from zero at the five-percent level; * = significantly different from zero at the 10-percent level. 
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Table 11: Coefficient Estimates for Autism Diagnoses Based on When a Children’s Channel Arrives on Basic Cable, 

Controlling for Whether ESPN or CNN is Included on Basic Cable 

 

              Log          Log          Log 

Dependent variable:   Autism Rate       (autism rate)  Autism Rate (autism rate) Autism Rate (autism rate) 

 

Indicator variable for a children’s channel being on basic cable:       

- Pennsylvania IUs and California  0.01539  0.35793**   0.01662*  0.33761**     0.01103  0.31178* 

Counties with a regional center   (0.00942) (0.14779)  (0.00947) (0.14974)      (0.01094) (0.16268) 

- California counties  -0.01964  0.24816*  -0.01753  0.30797**  0.02151  0.50358*** 

without a regional center  (0.02484) (0.13113)  (0.02753)     (0.13837) (0.01496) (0.15764) 

 Indicator variable for ESPN being on basic cable:      

- Pennsylvania IUs and California  0.00884  0.20007   0.01142  0.17394    -0.02400** -0.11425 

Counties with a regional center   (0.01274) (0.14350)  (0.01601) (0.14826)      (0.00837) (0.14066) 

- California counties  -0.00759            -0.41198***  -0.01030 -0.42401***  0.00941 -0.19011 

without a regional center  (0.02927) (0.13563)  (0.02789)     (0.14016) (0.02596) (0.11866) 

          

Observations      1,715        1,715      1,715       1,715      1,715       1,715 

R2        0.19         0.43       0.19        0.44        0.22         0.44 

 

Indicator variable for a children’s channel being on basic cable:       

- Pennsylvania IUs and California  0.01735*  0.39073**   0.01820**         0.37236**     0.00525  0.23438 

Counties with a regional center   (0.00891) (0.15015)  (0.00878) (0.15186)      (0.01157) (0.16975) 

- California counties  -0.01824  0.30002**  -0.01552  0.34308**  0.01415  0.42177** 

without a regional center  (0.02923) (0.14694)  (0.02970)     (0.15657) (0.01701) (0.16647) 

 Indicator variable for CNN being on basic cable:      

- Pennsylvania IUs and California  0.00598  0.22461   0.00982  0.22189    -0.00945  0.06927 

Counties with a regional center   (0.01277) (0.16519)  (0.01430) (0.17253)      (0.00741) (0.14142) 

- California counties  -0.00928 -0.39286**  -0.01205 -0.37275**  0.01867  0.02310 

without a regional center  (0.03040) (0.15486)  (0.02614)     (0.16415) (0.02338) (0.13920) 

          

Observations      1,715        1,715      1,715       1,715      1,715       1,715 

R2        0.19         0.43       0.19        0.44        0.22         0.44 

 

County demographics?       NO          NO      YES       YES        NO         NO 

County-specific time trend?      NO          NO      NO       NO        YES        YES 
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Table 12: Coefficient Estimates for Mental Retardation Based on When a Children’s Channel Arrives on Basic Cable, 

Controlling for Whether ESPN or CNN is Included on Basic Cable 

 

Dependent variable:   MR Rate           log(MR rate)  MR Rate log(MR rate) MR Rate log(MR rate) 

 

Indicator variable for a children’s channel being on basic cable:       

- Pennsylvania IUs and California -0.15695** -0.09178*  -0.13905**        -0.08095*    -0.12977** -0.05102 

Counties with a regional center   (0.06312) (0.04953)  (0.05706) (0.04691)      (0.05302) (0.04062) 

- California counties   0.04812  0.16154  -0.03365  0.10056  0.02102  0.03173 

without a regional center  (0.05303) (0.10057)  (0.06043)     (0.10291) (0.05329) (0.09132) 

 Indicator variable for ESPN being on basic cable:      

- Pennsylvania IUs and California -0.12584** -0.09458  -0.11649**        -0.08410    -0.15593*** -0.09518*** 

Counties with a regional center   (0.05311) (0.06710)  (0.04805) (0.06908)      (0.04181) (0.03392) 

- California counties   0.08749  0.07899   0.09642*  0.09926  0.05215  0.08055 

without a regional center  (0.05761) (0.11656)  (0.05741)     (0.11125) (0.04982) (0.09100) 

          

Observations      1,611     1,611      1,611      1,611      1,611      1,611 

R2        0.17      0.07            0.24       0.12       0.41       0.27 

 

Indicator variable for a children’s channel being on basic cable:       

- Pennsylvania IUs and California -0.17036** -0.10123*  -0.13905**        -0.08828*    -0.15051** -0.06108 

Counties with a regional center   (0.07056) (0.05208)  (0.05706) (0.04933)      (0.06369) (0.04443) 

- California counties   0.00913  0.10133  -0.03365  0.04316 -0.02489 -0.04901 

without a regional center  (0.04375) (0.09445)  (0.06043)     (0.09765) (0.04924) (0.08602) 

 Indicator variable for CNN being on basic cable:      

- Pennsylvania IUs and California -0.07959 -0.02305  -0.11649**        -0.03184    -0.09990* -0.06692 

Counties with a regional center   (0.07302) (0.08376)  (0.04805) (0.08482)      (0.05917) (0.04070) 

- California counties   0.15420***  0.19835*   0.09642*  0.20265**  0.11206***  0.19039** 

without a regional center  (0.05357) (0.10795)  (0.05741)     (0.09768) (0.04308) (0.08341) 

          

Observations      1,611        1,611      1,611       1,611      1,611       1,611 

R2        0.17         0.07       0.24        0.13        0.41         0.28 

 

County demographics?       NO          NO      YES       YES        NO         NO 

County-specific time trend?      NO          NO      NO       NO        YES        YES 
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Figure 1: Mean Autism Rate by Birth Cohort, 1972-1992

Note: autism rate multiplied by 100 for California counties and Pennsylvania 
intermediate units.  
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Figure 2: Mental Retardation Rate by Birth Cohort, 1972-1992

Note: mental retardation rate, multiplied by 100, for California counties and 
Pennsylvania intermediate units.  
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Figure 3: Child Cable Subscription Rate by Birth Cohort, 1972-1992

Note: California counties and Pennsylvania intermediate units.  Rates are an average
of the first three years of a child’s life (e.g., 1972, 1973, and 1974 for 1972 birth cohort).   
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Figure 4: Mean Autism Rate for IUs/Counties Where a Children’s Channel Arrived on Basic Cable Early 

(1979 – 1983), Late (1984 – 1992) , or Never 
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Figure 5: Mean Mental Retardation Rate for IUs/Counties Where a Children’s Channel Arrived on Basic 

Cable Early (1979 – 1983), Late (1984 – 1992) , or Never 
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