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Abstract 

It has been shown that prenatal shocks in the form of natural disasters and terrorist 
attacks can reduce birth weight.  However, no previous study has examined the effect of 
intrauterine exposure to a sporting event on birth outcomes.  Using data from the 
National Vital Statistics System (NVSS) for the period 1969 through 2004, we 
investigate the impact of prenatal exposure to the Super Bowl on low birth weight. 
Winning the Super Bowl is associated with an increased risk of low birth weight.  It is 
also associated with increases in maternal tobacco and alcohol use, both of which are 
potential mediators. Upset wins, which can be thought of as exogenously generated 
positive emotional cues, are associated with larger increases in the probability of low 
birth weight than predicted wins.   
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1. INTRODUCTION 

 The Super Bowl, which has been described as “the biggest sporting event of the 

year,” is the championship game of the National Football League (NFL).  It is the 

culmination of a season that begins in September, draws tens of millions of television 

viewers, and generates billions of dollars in revenue.1      

Major sporting events can elicit intense emotions and even violent reactions.  

They have been linked to heart attacks (Witte et al. 2000; Carroll et al. 2002; Wilbert-

Lampen et al. 2008; Kloner et al. 2009; Kloner et al. 2011), assaults and vandalism (Rees 

and Schnepel 2009), domestic violence (White et al. 1992; Card and Dahl 2011), and 

even homicides (Philips 1983; Miller 1991).  The focus of the current study is on a 

potential byproduct of the intense emotions surrounding major sporting events: 

specifically, we are interested in the relationship between prenatal exposure to the Super 

Bowl and low birth weight.  It has been shown that experiencing the shock of a terrorist 

attack or an earthquake in the first trimester of pregnancy can increase the risk of having 

a low birth weight child (Eskenazi et al. 2007; Torch 2011).  However, to our knowledge, 

no previous study has examined the effect of intrauterine exposure to a sporting event on 

birth outcomes.   

                                                 
1 The 2011 Super Bowl drew a record 111 million viewers (Klayman 2011), 46 percent of whom were 
women (Cunningham 2012).  In comparison, the 2011 Academy Awards drew 37 million viewers (Huff 
2011).  Recent Super Bowls have generated over 100 million dollars in merchandise sales, and over 200 
million dollars in advertising revenue (MacMillian and Lehman 2008; Smith 2010; Rushe 2011).  When 
spending on  Super Bowl-related items such as food, beverages, TVs, furniture, team apparel and 
decorations is included, the total was more than 10 billion in 2011 (Zmuda 2011).     

 
 

http://en.wikipedia.org/wiki/Championship_game
http://en.wikipedia.org/wiki/National_Football_League
http://en.wikipedia.org/wiki/Season_(sports)
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One advantage to using the Super Bowl as a natural experiment is that we know 

the pre-game Las Vegas point spread.  Using this information, we can identify upset (i.e., 

unexpected) wins and losses.  Rees and Schnepel (2009) found that upsets in college 

football lead to substantial increases in assaults, alcohol-related offenses, and vandalism.  

Card and Dahl (2011) found that upset losses in professional football lead to increased 

violence committed by men against their wives and girlfriends.  Card and Dahl (2011) 

concluded that such losses act as a negative “emotional cue,” sparking intimate partner 

violence at home. 

Drawing on publicly available data from the National Vital Statistics System 

(NVSS) for the period 1969 through 2004, we examine children who were conceived 1-4 

months before the Super Bowl by mothers who lived no further than one county away 

from an NFL stadium.  We find that winning the Super Bowl is associated with a 3.4 

percent increase in the incidence of low birth weight (defined as weighing less than 2,500 

grams at birth).  Upset wins, which can be thought of as exogenously generated positive 

emotional cues, lead to larger increases in the incidence of low birth weight than 

predicted wins.  When we control for gestation length, the estimated relationship between 

upset wins and low birth weight is reduced in magnitude by approximately one fourth, 

but is not eliminated.  Finally, we find that winning the Super Bowl is associated with 

increased tobacco and alcohol use during pregnancy, both of which are potential 

mediators.  However, the relationship between substance use and winning the Super 

Bowl is strongest when the sample is restricted to mothers who completed at least four 

years of high school, while the estimated relationship between winning the Super Bowl 
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and low birth weight is strongest among children whose mothers did not complete four 

years of high school. 

   

2. BACKGROUND 

2.1. Prenatal stress and birth weight 

Women who report experiencing psychological stress while pregnant are more 

likely to have low birth weight children (Beydoun and Saftlas 2008).  Possible biological 

mechanisms for this association include increased levels of Corticotropin-Releasing 

Hormone and decreased uterine blood flow (Mulder et al. 2002; Wadhwa et al. 2004; de 

Weerth and Buitelaar 2005), although behaviors such as smoking and drinking could also 

play an important role (Torche 2011).  Tobacco and heavy alcohol use while pregnant are 

associated with low birth weight (Whitehead and Lipscomb 2003; Chiaffarino et al. 2006; 

Jaddoe et al. 2008; Polakowsk et al. 2009; Patra et al. 2011), as is physical exertion 

(Bonzi et al. 2007; Chasan-Taber et al. 2007) and lack of prenatal care (Reichman and 

Teitler 2003; Rous et al. 2004; Wehby et al. 2009).   

To date, the strongest evidence that stress is causally related to birth outcomes 

comes from studies that exploit unexpected acts of extreme violence and catastrophic 

natural disasters.  For instance, Eskenazi et al. (2007) used vital statistics records from 

New York City and upstate New York to examine the effect of prenatal exposure to the 

September 11, 2001 attack on World Trade Center.  These authors found an increased 

risk of very low birth weight (i.e., less than 1,500 grams) among children born 33 through 

36 weeks after the attack.2  Glyn et al. (2001) found that first-trimester exposure to an 

                                                 
2 At least two other studies have examined the relationship between intrauterine exposure to a terrorist 
attack and birth weight.  Smits et al. (2006) examined a sample of Dutch children who were in utero when 
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earthquake that struck Northridge, California in 1994 was associated with a reduction in 

gestation duration of approximately 10 days, and Torche (2011) found that first-trimester 

exposure to an earthquake that struck northern Chile in 2005 was associated with fewer 

weeks of gestation and an increased risk of low birth weight.3 

Of course, psychological stress is caused by a wide variety of events and 

circumstances.  Terrorist attacks (Pfeffer et al. 2007; Pfeffer et al. 2009; Tucker et al. 

2010) and natural disasters (Song et al. 2008) have been linked to increased levels of 

cortisol, a hormone released by the hypothalamic-pituitaryadrenal axis in response to 

stress.4  There is also experimental evidence that arguing with a spouse (Kiecolt-Glaser et 

al. 1996; Heffner et al. 2004), speaking in public (Kemmer et al. 1986; Kirschbaum et al. 

1996; al’Absi et al. 1997), being exposed to a loud noise or music (Testa et al. 1994; 

                                                                                                                                                 
the September 11th attack occurred.  They found that second- and third-trimester exposure to the attack was 
associated with a reduction in birth weight.  Lauderdale (2006) found that being born to a mother with an 
Arabic name after the attack was associated with an increased risk of low birth weight and concluded that 
the likely cause was “ethnicity-related stress or discrimination during pregnancy” (p.197).  Camacho (2008) 
focused on estimating the impact of prenatal exposure to terrorist attacks in the form of landmine 
explosions.  Using Colombian vital statistics records from the period 1998 through 2004, she found that 
first-trimester exposure to landmine explosions was associated with a reduction in birth weight.  Exposure 
to landmine explosions in the later stages of pregnancy was essentially unrelated to birth weight (Camacho 
2008, pp. 513-514). 
 
3 Additional studies of the relationship between a plausibly exogenous stressor and birth weight include: 
Catalano and Hartig (2001), Khashan et al. (2008) and Mansour and Rees (forthcoming).  Medical 
researchers have also conducted experiments on animals aimed at documenting the effects of prenatal stress 
on various pregnancy outcomes.  For instance, Schneider et al. (1999) subjected pregnant rhesus monkeys 
to stress by administering noise bursts. These authors found that early-pregnancy exposure to noise bursts 
led to significantly lower birth weight, but noise bursts administered later in the pregnancy did not.  See 
Mulder et al. (2002) and Beydoun and Saftlas (2008) for reviews of the experimental literature in this area.  
 
4 According to Vigil et al. (2010, p. 1228), “short-term physiological responses to acute stressors 
include…increased activation of the hypothalamic-pituitary-adrenal (HPA) axis, and the synthesis and 
secretion of glucocorticoids (i.e., cortisol)…” However, “repeated and chronic stress exposure is associated 
with low or blunted HPA activity (e.g., low cortisol levels or flat-shallow diurnal pattern of cortisol 
production), potentially reflecting habituation or adaptation to these circumstances and the overall 
dampening of HPA reactivity.” 
 

http://www.springerlink.com/content/?Author=Kathi+L.+Heffner
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Gerra et al. 1998), or even watching an amusing film (Hubert et al. 1993), can increase 

cortisol levels.5   

Dramatic natural experiments provide support for the hypothesis that 

psychological stress is causally related to low birth weight.  However, most pregnant 

women are at greater risk of having an argument with their spouse or speaking in public 

than experiencing an earthquake.  As noted by Almond and Currie (2011, p. 164), 

commonplace intrauterine shocks are arguably more policy-relevant than rarer events: 

 
Economists have utilized the power of large-sample datasets to detect 
effects of relatively mild fetal insults. This extension is key as exposure 
to relatively mild pathogens is common. Hence, estimates of the effects 
of mild exposures may be more relevant to policy then estimates of the 
effects of disasters. 

 

In a similar vein, Torche (2011, p. 1487) noted that, “the generalizability from an acute 

stressor, such as an earthquake, to chronic sources of stress is a remaining question.” 

 

2.2. Sporting events as prenatal stressors 

Unlike earthquakes and terrorist attacks, the Super Bowl does not threaten its 

viewers with direct physical harm.  However, there is evidence from a variety of sources 

that major sporting events can produce strong reactions, especially when their outcome is 

unexpected.  For instance, Rees and Schnepel (2009) examined daily data on crime from 

communities with Division I-A college football programs.  They found that these 

communities registered sharp increases in assaults, vandalism, disorderly conduct, and 

                                                 
5 Dickerson and Kemeny (2004) review the experimental literature on acute stressors and cortisol response. 
Aizer et al. (2009) found no evidence of a relationship between maternal cortisol levels and birth weight, 
but noted  that this result was “likely attributable to the fact that the sample was selected based such that 
mothers with the worst birth outcomes are excluded from the sample” (p. 24). 
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liquor-law violations on game days.  Upset losses (defined as when a lower-ranked team 

beat a higher-ranked team) were associated with larger increases in the number of 

offenses than upset wins.6  

Card and Dahl (2011) examined the relationship between domestic violence and 

the outcomes of regular-season NFL games.  These authors argued that, conditional on 

the Las Vegas point spread, these outcomes could be thought of as exogenous.7  Card and 

Dahl found that upset losses were associated with a 10 percent increase in the number of 

police reports of male-on-female intimate partner violence (IPV), while the estimated 

relationship between upset wins and male-on-female intimate partner violence was much 

smaller and statistically insignificant at conventional levels.  There was little evidence 

that alcohol-related IPV increased by more than non-alcohol-related IPV after an upset 

loss (Card and Dahl 2011, p. 37).8   

Finally, Kloner et al. (2009) analyzed Los Angeles County death records from 

January and February for the period 1980 through 1988.  These authors found a spike in 

“cardiac events” immediately after the 1980 Super Bowl, when the Pittsburgh Steelers 

staged a fourth-quarter comeback to beat the Los Angeles Rams.  Four years later when 

the Los Angeles Raiders cruised to an easy victory over the Washington Redskins (the 
                                                 
6 See also Baumann et al. (2009), who examined the impact of professional sports franchises on crime.  
They found little evidence that either professional sports franchises or championship gamers were related to 
crime.   
 
7 In order to ensure that the betting market clears, Las Vegas bookmakers produce “point-spreads” before 
each regular-season and post-season NFL game.  Research by Pankoff (1968), Gandar et al. (1988), and 
Card and Dahl (2011) provides evidence that the closing point spread is a strong, unbiased predictor of 
game outcome.    
 
8 Other studies in this area include Drake and Panday (1996), who examined data on child abuse cases from 
Missouri in 1992.  These authors found no evidence of a relationship between playoff games in the four 
major professional sports and reports of child abuse.  Sachs and Chu (2000) examined the association 
between professional football games and domestic violence dispatches, and White et al. (1992) examined 
the relationship between professional football games and emergency room admissions of women. 
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final score was 38 to 9), there was no detectible increase in heart attacks in the Los 

Angeles area, and the overall death rate actually fell slightly.9  Kloner et al. (2009) 

acknowledged that “overindulgence is common” (p. 1650) on Super Bowl Sunday, but 

nevertheless concluded that, “the emotional stress of loss by a local sports team in a 

highly publicized rivalry such as the Super Bowl can serve as a trigger of cardiovascular 

deaths” (p. 1649).  

 

3. THE DATA  

The registration of births, deaths and other vital events is done at the state level, 

but the National Center for Health Statistics (NCHS) is responsible for collecting and 

disseminating vital statistics data, which are made available through the National Vital 

Statistics System (NVSS). 10  Our empirical analysis draws on NVSS data for the period 

1969 through 2004, the final year in which geographic identifiers were publicly available.  

The sample is composed of 12,179,714 children, all of whom were conceived 

approximately 1-4 months before the Super Bowl by mothers living in what we label an 

NFL “fan base area.”  NFL fan base area is assigned using the mother’s county of 

residence.  In 1969 there were 10 AFL (American Football League) and 16 NFL football 

teams.  By 2004, the two leagues had merged, and the NFL included 32 teams, some of 

which had changed stadiums during the previous 35 years.  If an NFL stadium was 

                                                 
9 A related study examined cardiovascular events among residents of the greater Munich area during the 
2006 Federation Internationale de Football Association World Cup (Wilbert-Lampen et al. 2008).  The 
authors found that when the German team played, cardiac emergencies increased sharply among both men 
and women.   See also Witte et al. (2000), Toubiana et al. (2001), Carroll et al. (2002), and Kloner et al. 
(2011) for more estimates of the relationship between major sporting events and cardiovascular events.   
 
10 In addition to the fifty states, New York City, the District of Columbia, and the U.S. territories represent 
separate, independent registration areas (Martin 2007).  
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located in a county at any time during the period 1969 through 2004, then that county and 

its neighboring counties constitute one of 32 unique NFL fan base areas in the empirical 

analysis below.11   

Month of conception was assigned using gestation duration (in weeks) and month 

of birth.12  In order to focus on exposure to the Super Bowl in early pregnancy, we 

restrict the sample to children whose likely month of conception was October, November, 

and December.13  With a handful of exceptions, previous studies have concluded that 

psychological stress experienced after the first trimester is unrelated to birth outcomes 

(Paarlberg et al. 1999; Schneider et al. 1999; Glyn et al. 2001; Eskenazi et al. 2007; 

Camacho 2008; Torche 2011; Rees and Mansour forthcoming).14  The sample is further 

restricted to children with a gestation length of 25 weeks or greater.15  Obstetricians and 

gynecologists consider a fetus potentially viable at 24 weeks (Morgan et al. 2008), but the 

survival rate is less than 50 percent (Kaemph et al. 2006).  The survival rate at 25 weeks 

of gestation is approximately 60 percent (Kaemph et al. 2006). 

                                                 
11 Several of the 32 NFL fan base areas did not have football teams every year during the period under 
study.  However, all children born between 1969 and 2004 to mothers living in these fan base areas were 
included in the analysis.  
 
12 Between 1969 and 1988, the public-use NVSS data included an exact date of birth.  However, because of 
changing confidentiality standards, only month of birth was provided after 1988.  We assigned date of birth 
to the 15th of the month to children whose birth date was missing and, by subtracting gestation duration (in 
weeks), determine their likely month of birth. We experimented with assigning date of birth to the first day 
of the month.  Our results were not sensitive to this alternative method of assigning date of birth. Likewise, 
we experimented with assigning date of birth to last day of the month.  Again, our results were not sensitive 
to this alternative method of assigning date of birth. 
 
13 The Super Bowl took place in January until 2002, when it was played on February 3; in 2003, it was 
played on January 26, and in 2004 it was played on February 1.   
 
14 Catalano and Hartig (2001), Smits et al. (2006) and Khashan et al. (2008) concluded that psychological 
stress experienced in the later stages of pregnancy can lead to low birth weight. 
 
15 This restriction reduced the sample by 37,802 births (or by 0.31 percent).  Including children with a 
gestation length shorter than 25 weeks does not appreciably alter the results reported below.  
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The mean birth weight in our sample is 3,314 grams (Table 1).  Seven percent of 

the children weighted less than 2,500 grams at birth, the standard cut-off for low birth 

weight in the medical literature.16 Using vital statistics records from 2006, Martin et al. 

(2008) found that 8.3 percent of infants born in the United States weighed less than 2,500 

grams.17  Mean gestation duration in our sample is 39.0 weeks, as compared to 38.7 

weeks among singletons born to U.S. mothers in 2005 (Centers for Disease Control and 

Prevention 2008).18   

Prior to 1989, the Standard Certificate of Birth did not include items on smoking 

and alcohol consumption, both of which are associated with low birth weight.19  From 

                                                 
16 In 2005, the mean birth weight of singletons born in the United States was 3,389 grams (Donahue et al. 
2010). 
 
17 Low birth weight is strong predictor of educational attainment and earnings as an adult, although there is 
some question as to whether it is causally related to these outcomes.  Currie and Hyson (1999) and Currie 
and Moretti (2007) for estimates of the relationship between low birth weight and outcomes of interest to 
economists.  Black et al. (2007) Royer (2009) provide estimates of the relationship between birth weight 
and these outcomes using twins data.  Black (2007, p. 409) concluded: 
 

birth weight does matter; despite short-run twin fixed effects estimates that are much 
smaller than OLS estimates, the effects on longer-run outcomes such as adult height, 
IQ, earnings, and education are significant and similar in magnitude to OLS 
estimates. 

 
Conversely, Royer (2009, p.82) concluded, “While birth weight does have a statistically significant impact 
on many long run outcomes--education, birth weight of one's offspring, and pregnancy complications--the 
estimated effects are typically small.” 
 
18 According to the Centers for Disease Control and Prevention (2008), the mean gestation duration for 
twins was 35.2 weeks in 2005; among triplets it was 31.9 weeks. In the NVSS, gestation duration is based 
on the interval between the first day of the mother’s last normal menstrual period (LMP) and the date of 
birth or a “clinical estimate of gestation.”  Martin (2007) provides a detailed description of gestation 
duration in vital statistics data and its limitations. 
 
19 Smoking before conception and in early pregnancy is essentially unrelated to birth weight (Rush and 
Cassano 1983; Lieberman et al. 1994; Bernstein et al. 2005; Jaddoe et al. 2008).  However, smoking in late 
pregnancy substantially increases the risk of having a low birth weight child (Rush and Cassano 1983; 
Lieberman et al. 1994; Bernstein et al. 2005; Jaddoe et al. 2007a; Jaddoe et al. 2008; Polakowsk et al. 2009; 
Vardavas et al. 2010).  Moderate drinking, typically defined as a maximum of one drink per day, is only 
weakly related to birth weight (Henderson et al. 2007; Patra et al. 2011), but there is evidence that heavy 
drinking leads to an increased risk of having a low birth weight child (Whitehead and Lipscomb 2003; 
Chiaffarino et al. 2006; Jaddoe et al. 2007b; Patra et al. 2011).  O’Callaghan et al. (2003) found that the 



 10 

1989 through 2004, the majority of states reported tobacco use during pregnancy 

(yes/no), the average number of cigarettes smoked per day, whether alcohol was 

consumed (yes/no), and the average number of drinks per week.20  Almost 11 percent of 

the births in our sample were to women who reported smoking while pregnant; fewer 

than two percent were to mothers who reported drinking.  It should be noted, however, 

that researchers, by examining medical records, have found that substance use is under-

reported on birth certificates (Buescher et al. 1993; Piper et al. 1993; Reichman and Hade 

2001).   

Although an earthquake or terrorist attack could, in theory, provoke “maladaptive 

coping behaviors such as smoking and alcohol use” (Eskenazi et al. (2007, p. 3014), this 

possibility has, for the most part, been ignored by previous authors.21  For instance, 

Eskenazi et al. (2007) controlled for tobacco use during pregnancy, but Torche (2011) did 

not--despite the fact that approximately one third of Chilean women smoke (Nichter et al. 

2010).22   

                                                                                                                                                 
estimated relationship between drinking in late pregnancy and low birth weight was entirely explained by 
tobacco use.  
 
20 The Standard Certificate of Birth was revised in 1989 and again in 2003 (Friedman 2007).  The NCES 
recommends the use of the Standard Birth Certificate, but not all states comply (Freedman et al. 1988; 
Friedman 2007).  For instance, during the period under study, California did not report information on 
smoking or alcohol use; before 1999, Indiana reported whether the mother smoked, but did not report the 
average number of cigarettes smoked per day; before 1992, New York did not report alcohol use.  
 
21 In fact, there is evidence that ex-smokers often relapse after experiencing “acute emotional upset” 
(Shiffman et al. 1996, p. 373).  Moreover, Bullock et al. (2001) and Grangé et al. (2006) found that failure 
to quit smoking during pregnancy is positively related to self-reported stress. In the Unites States, between 
57 and 77 percent of women smokers fail to quit smoking when they become pregnant (Schneider et al. 
2010, p. 83). 
 
22 Smits et al. (2006) and Khashan et al. (2008) controlled for tobacco use during pregnancy, but Catalano 
et al. (2001), Glyn et al. (2001), Lauderdale (2006), Camacho (2008), and Rees and Mansour (forthcoming) 
did not.  Rees and Mansour , who used data on women living in the West Bank collected by the Palestinian 
Central Bureau of Statistics, noted that “only three percent of Palestinian women ages 10 and above 
reported ever having used tobacco, and only one percent reported ever having smoked a cigarette.” 
 



 11 

 

 

4. THE EMPIRICAL MODEL  

Our focus is on whether exposure to the Super Bowl affected the lower tail of the 

birth-weight distribution. 23  Specifically, we estimate: 

 

(1)  Low Birth Weightiat = β0 + β1SuperBowliat + β2LostDivisioniat + Β3LostConferenceiat + 

 Xiatβ4 +  va + wt  + Θa ∙ t + εiat, 

 

where Low Birth Weightiat is equal to 1 if child i weighed strictly less than 2,500 grams at 

birth, and is equal to 0 otherwise, a indexes (NFL fan base) areas, and t indexes year of 

birth.  Area and year fixed effects are represented by va and wt, and area-specific linear 

time trends, which are intended to control for factors at the area that influence birth 

weight but evolve smoothly, are represented by Θa ∙ t .      

The variable SuperBowliat is an indicator for whether child i was exposed to the 

Super Bowl in the early stages of pregnancy.  It is equal to 1 if the NFL team located in 

area a went to the Super Bowl in year t, and is equal to 0 otherwise.  Because we include 

indicators for whether a team was eliminated in the divisional or the conference playoffs, 

the coefficient of interest, β1, represents the effect exposure to the Super Bowl on the 

                                                 
23 As noted by Currie and Walker (2011, p. 71), most studies of infant health have focused on the lower tail 
of the birth weight distribution by using a 2,500 gram cutoff for low birth weight.  
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probability of having a low birth weight child as compared to not having been exposed to 

a Divisional Playoff game.24   

The vector of controls, Xiat, includes indicators for likely month of conception 

(October, November), gender, hospital birth, multiple birth, first born, father indicated on 

birth certificate, and mother’s race, ethnicity, age, marital status, and educational 

attainment.  Mothers whose team advanced to the Super Bowl were less likely to be 

Hispanic, less likely to smoke, and more likely to have graduated college than their 

counterparts whose team did not advance to the Divisional Playoffs (Appendix Table 1).  

Previous studies have shown that factors such as these are associated with birth weight 

(Reichman 2005).  If gestation length is added to the vector Xiat, then the coefficient of 

interest, β1, represents the effect of exposure to the Super Bowl on low birth weight 

through intrauterine growth (Kelly 2011).25 

In an alternative set of estimations, SuperBowliat is replaced with two indicators: 

Won SuperBowliat, equal to one if the NFL team located in area a won the Super Bowl in 

year t (and equal to zero otherwise); and Lost SuperBowliat, equal to one if the NFL team 

located in area a lost the Super Bowl in year t (and equal to zero otherwise).  Previous 

studies have focused almost exclusively on the relationship between negative events and 

birth outcomes, but there is some evidence that positive emotional cues can lead to 

psychological stress.  For instance, Brown et al. (1993) found that experimentally 

                                                 
24 Not reaching the Divisional Playoffs, losing a Divisional Playoff, losing a Conference Playoff, and going 
to the Super Bowl are mutually exclusive and exhaustive events.  Prior to 1978, the Divisional Playoffs 
were the first round, and the Conference Playoffs were the second round, of the NFL playoffs.   In 1978, 
the NFL added an additional playoff round, the “Wild Card Playoffs,” and the Divisional Playoffs became 
the second round of the playoffs. 
 
25 Using data from Great Britain, Kelly (2011) controlled for gestation length in order to isolate the effect 
of exposure to the 1957-58 influenza pandemic. 
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induced elation and sadness were both associated with increased levels of cortisol, while 

Hubert et al. (1993) found that cortisol levels increased when participants were exposed 

to an amusing film.   Hubert et al. (1993) concluded that “cortisol secretion may be linked 

to emotional arousal, regardless of the emotional valence” (p. 265).26   

We extend our exploration of the relationship between Super Bowl outcomes and 

low birth weight by replacing SuperBowliat with six, mutually exclusive variables based 

on the Las Vegas point spread and the work of Card and Dahl (2011):     

 
1. Upset Win is equal to 1 if the NFL team located in area a won the Super Bowl in year t 
but was predicted to lose by 4 or more points (and is equal to 0 otherwise).  
 
2. Unpredictable Win is equal to 1 if the NFL team located in area a won the Super Bowl 
in year t but the point spread was less than 4 (and is equal to 0 otherwise).  
 
3. Predictable Win is equal to 1 if the NFL team located in area a won the Super Bowl in 
year t but was predicted to win by 4 or more points (and is equal to 0 otherwise). 
 
4. Upset Loss is equal to 1 if the NFL team located in area a lost the Super Bowl in year t 
but was predicted to win by 4 or more points (and is equal to 0 otherwise).  
 
5. Unpredictable Loss is equal to 1 if the NFL team located in area a lost the Super Bowl 
in year t but the point spread was less 4 (and is equal to 0 otherwise).  
 
6. Predictable Loss is equal to 1 if the NFL team located in area a lost the Super Bowl in 
year t but was predicted to lose by 4 or more points (and is equal to 0 otherwise). 
 
 

Thirty-six Super Bowls were played during the period under study.  Nineteen of 

these Super Bowls produced an expected outcome (in other words, the closing Las Vegas 

point spread was greater than or equal to four and the favored team won).  Six of these 

                                                 
26 In contrast, Peeters et al. (2003) found essentially no association between “positive daily events” and 
cortisol levels.  Likewise, Berk et al. (1989) and  Buchanan et al. (1999) found that cortisol levels fell after 
watching a humorous video, while nether Clark et al. (2001) nor Hucklebridge et al. (2000) found evidence 
of a relationship between induced mood and cortisol levels. Scarpa and Luscher (2002) found that cortisol 
levels fell after exposure to white noise.   
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Super Bowls produced an upset (in other words, the closing Las Vegas point spread was 

greater than or equal to four and the underdog team won).  The outcome of the remaining 

games was unpredictable.   Appendix Table 2 presents the Las Vegas point spreads and 

the outcomes of the 36 Super Bowls played over the period 1969 through 2004.   

 
 

5. THE RESULTS 
5.1. Graphical results 

Figure 1 plots the percentage of births under the 2,500-gram low birth weight 

cutoff to mothers whose team did not advance to the divisional playoffs (denoted with a 

solid line).  The percentage of births under this cutoff to mothers whose team won the 

Super Bowl (denoted with a +), and the percentage of births under this cutoff to mothers 

whose team lost the Super Bowl (denoted with a -), are also shown.   

Super Bowl wins and losses appear to be scattered fairly evenly around the solid 

control line, with a few notable exceptions.  For instance, when the Los Angeles Raiders 

beat the Washington Redskins in 1984, 12.3 percent of children born to mothers living in 

the Washington area were low birth weight, well above the mean in the control areas.  To 

take another example, when the Baltimore Ravens beat the New York Giants in 2001, 9.7 

percent of the children born to mothers living in the Baltimore area were low birth weight 

versus 7.1 percent in the control NFL fan base areas.  These comparisons are consistent 

with the hypothesis that early-pregnancy Super Bowl exposure can lead to low birth 

weight, but could easily reflect area-level factors, the influence of which, if time 

invariant, will be captured by the NFL area fixed effects in the regression analysis.  

 

5.2. Regression results 
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The first column of Table 2A presents ordinary least squares (OLS) estimates of 

the relationship between early-pregnancy Super Bowl exposure and birth weight in 

grams.  Following Bertrand et al. (2004), standard errors are corrected for clustering at 

the NFL area level.  Advancing to the Super Bowl is associated with a reduction in birth 

weight of 3.28 grams as compared to not advancing to the Divisional Playoffs.  Losing in 

the conference playoffs is associated with an increase in birth weight of 2.40 grams, 

although this estimate is not significant at the 0.05 level.  The second column of Table 2A 

explores whether the outcome of the Super Bowl is related to birth weight.  Winning the 

Super Bowl is associated with a reduction in birth weight of 6.05 grams.  In contrast, the 

estimated coefficient of Lost SuperBowliat is much smaller and statistically insignificant 

at conventional levels.  

A similar pattern of results is obtained when we turn our focus to low birth 

weight, the principal outcome: neither losing the Super Bowl nor losing in the playoffs is 

associated with low birth weight; advancing to the Super Bowl is associated with a 

0.0014 increase in the probability of having a child who weighed less than the 2,500 

gram cutoff, which corresponds to a 1.9 percent increase in the incidence of low birth 

weight (0.0014/0.0735 = 0.0190); and winning the Super Bowl is associated with a 

0.0025 increase in this probability, or a 3.4 percent increase in the incidence of low birth 

weight.  

These estimates are an order of magnitude smaller than those documented by 

previous researchers who exploited natural experiments.  For instance, Torche (2011) 

found that first-trimester exposure to an earthquake led to an almost 40 percent increase 

in the incidence of low birth weight, and Eskenazi et al. (2007) found that exposure to the 
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September 11, 2001 attack on the World Trade Center increased the odds of very low 

birth weight by approximately 30 percent.  However, any increase in the incidence of low 

birth weight associated with winning the Super Bowl is best interpreted as an intent-to-

treat effect (as opposed to, for instance, the effect of treatment on the treated).  In 1969, 

the Super Bowl drew an estimated 41.7 million viewers, or 21 percent of the U.S. 

population; by 1986, viewership had risen to 92.6 million, or 39 percent of the U.S. 

population.  Although viewership has risen above 100 million in recent years, the 

popularity of the Super Bowl arguably peaked in the mid-1980s.27  

In Table 2B, we explore what happens to the estimated relationship between 

Super Bowl exposure and low birth weight when gestation duration is added to the right-

hand side of equation (1).  Controlling for gestation duration, neither advancing to, nor 

winning, the Super Bowl is associated with low birth weight, suggesting that Super Bowl 

exposure does not impact intrauterine growth.  These results are consistent with those of 

Torche (2011), who found that prenatal exposure to the 2005 earthquake that struck 

northern Chile worked almost entirely through reducing weeks of gestation.28   
                                                 
27 Gorman (2009) provides viewership statistics for Super Bowls played between 1967 and 2009.  Three of 
the five highest-rated Super Bowls were played between 1982 and 1986 (Super Bowl XVI, Super Bowl 
XVII, and Super Bowl XX); the remaining two were played in 1978 and 1979 (Super Bowl XII and Super 
Bowl XIII).  Although a majority of women consider themselves to be fans, professional football is much 
more popular among men than among women (Jones 2001; Cunningham, 2012).  In 2001, 53 percent of 
American women reported that they were fans of professional football, as compared to 74 percent of men 
(Jones 2001).  Super Bowl ratings at the metropolitan level are available for the period 2006 through 2011 
from The Nielson Company.  When the Pittsburgh Steelers played the Seattle Seahawks in 2006 (Super 
Bowl XL), 58 percent of Pittsburgh television-equipped households, and 55 percent of Seattle television-
equipped households, were tuned to the game; nationwide, 42 percent of television-equipped households 
were tuned to the game (The Nielsen Company 2007). When the Chicago, Bears played the Indianapolis 
Colts in 2007 (Super Bowl XLI), 56 percent of Indianapolis television-equipped households, and 50 
percent of Chicago television-equipped households, were tuned to the game; nationwide, 43 percent of 
television-equipped households were tuned to the game (The Nielsen Company 2008). 
 
28 Kelly (2011) found that prenatal exposure to the Asian influenza pandemic of 1957 reduced birth weight 
through gestation duration when the mother was less than 155 centimeters in height; exposure worked 
through restricting intrauterine growth when the mother smoked.  
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Next, we expand our sample to include children who were conceived 5 through 7 

months before the Super Bowl and allow the impact of exposure to vary by month of 

conception.  The results, reported in Table 3, provide evidence that the effect of Super 

Bowl exposure is strongest in the early stages of pregnancy.  Estimates of β1 are small 

and statistically insignificant for children conceived in July through October; among 

children conceived in November, advancing to the Super Bowl is associated with a 

0.0013 increase in the probability of low birth weight; among children conceived in 

December, advancing to the Super Bowl is associated with a 0.0022 increase in this 

probability.  Winning the Super bowl is associated with a 0.0014 to 0.0019 increase in the 

probability of low birth weight among children conceived before November; among 

children conceived in November and December, it is associated with a 0.0024 to 0.0032 

increase in this probability.  Interestingly, among children conceived in December, losing 

the Super Bowl is associated with a 0.0021 increase in the probability of low birth 

weight.  This estimate, however, is not significant at the 0.05 level. 

 As noted above, sporting events that end in an upset appear to generate strong 

reactions among sports fans.  These reactions include assaults, vandalism, and IPV (Rees 

and Schnepel 2009; Card and Dahl 2011).  In order to explore the role of expectations, 

especially unmet expectations, we assign mothers whose team advanced to the Super 

Bowl one of the 6 outcomes introduced in the previous section (upset win, unpredictable 

win, predictable win, upset loss, unpredictable loss, and predictable loss).  The results of 

this exercise are reported in column (3) of Table 4; to facilitate comparison, columns (1) 

and (2) of Table 4 reproduce estimates originally reported in Table 2.  
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Among children who were likely conceived 1-4 months before the Super Bowl, 

loses (whether predicted or not) are essentially unrelated to low birth weight, whereas 

early-pregnancy exposure to an upset win seems to sharply increase the risk of low birth 

weight.  Specifically, upset wins are associated with a 0.0046 increase in the probability 

of having a child who weighed less than the 2,500 gram cutoff, which corresponds to a 

6.3 percent increase in the incidence of low birth weight.  Although the estimated 

coefficient of Unpredictable Win is small and statistically insignificant, predicted wins 

are associated with a 0.0024 increased probability of low birth weight.29 

  In column (4) of Table 4, we add gestation duration to the right-hand side of the 

estimating equation.  After conditioning on gestation duration, the estimated coefficient 

of Predicted Win falls by half and is no longer statistically distinguishable from zero; the 

estimated impact of exposure to an upset Super Bowl win falls by about one fourth (from 

0.0046 to 0.0034), but remains statistically significant at the 0.05 level.  Likewise, 

conditional on gestation duration, upset losses are positively related to low birth weight, 

suggesting that prenatal exposure to Super Bowl upsets reduces intrauterine growth 

regardless of whether the game ended in an upset win or loss.    

 

5.3. The importance of maternal characteristics  

Table 5 presents estimates of equation (1) by mother’s educational attainment.  

Despite the fact that NFL fans are more likely to have graduated from high school than 

non-fans (Jones 2001; Scarborough Research 2004), there is little evidence that Super 

Bowl exposure is associated with low birth weight among children whose mothers had at 

                                                 
29 The estimated coefficients of predicted win, unpredictable win, and upset win are significantly different 
from each other at the 0.05 level. 



 19 

least four years of secondary schooling.  In contrast, among children whose mothers did 

not complete high school, advancing to the Super Bowl is associated with a 0.0019 

increase in the probability of low birth weight.  One potential explanation for this pattern 

of results is that women who did not complete high school were at greater risk of IPV in 

the event of a loss, and therefore under more psychological stress during the game, than 

their counterparts with a high school or college education.30  However, winning the Super 

Bowl is associated with a 0.0047 increase in the probability of low birth weight among 

children whose mothers did not complete high school (or a 5.1 percent increase in the 

incidence of low birth weight), while the estimated coefficient of Lost SuperBowl is 

actually negative, although not statistically significant.  Card and Dahl (2011) found no 

evidence that regular-season wins were associated with IPV.  

 Professional football appears to be especially popular among non-whites.  

According to a Gallup poll conducted in 2004, 71 percent of non-whites said that they 

were NFL fans as compared to 62 percent of whites (Jones 2005).  Table 6 provides 

estimates of the relationship between Super Bowl exposure and low birth weight by the 

mother’s race and ethnicity.  When the sample is restricted to the children of white 

mothers, advancing to the Super Bowl is associated with a 0.0008 increase in the 

probability of low birth weight, and winning the Super Bowl is associated with a 0.0017 

increase in this probability; when the sample is restricted to the children of black 

mothers, the estimate of β1 increases to 0.0036, and the estimated impact of winning the 

Super Bowl increases to 0.0055.  Although professional football is not particularly 

popular among Hispanics (Scarborough Research 2004), a similar pattern of results is 

                                                 
30 Farmer and Tiefenthaler (2003) provide evidence that women without a high school degree are at greater 
risk of IPV than their counterparts with a high school or college education.  
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obtained when we restrict the sample to the children of mothers who identified 

themselves as Hispanic: advancing to the Super Bowl is associated with a 0.0033 increase 

in the probability of low birth weight, and winning the Super Bowl is associated with a 

0.0045 increase in this probability. 

 Finally, the sample is divided based on the mother’s marital status in Table 7.  We 

find that Super Bowl exposure is associated with an increased probability of having a low 

birth weight child for both married and single mothers.  However, this increase is almost 

five times larger when the sample is restricted to children whose mothers were single.  

Likewise, winning the Super Bowl is associated with an increased probability of low 

birth weight among both married and single women, but this increase is almost five times 

larger when the sample is restricted to the children of single women. 

 

5.4. The role of substance use 

Next, we examine the relationship between Super Bowl exposure and substance 

use.  As noted above, pregnant women could cope with Super Bowl-induced stress 

through substance use.  It is also possible that pregnant women whose team advances to 

the Super Bowl are simply exposed to more substance use than their counterparts whose 

team did not make it to the divisional playoff.  Tens of millions of Americans attend 

Super Bowl parties or watch the game at a bar or restaurant (Grannis 2012), and fans of 

the winning team typically stage a celebratory parade a few days after the game.31   

                                                 
31 Beer sales spike before the Super Bowl (Simcox 2012), and traffic fatalities involving alcohol sharply 
increase immediately after the game (Redelmeier and Stewart 2003).  There is evidence that alcohol 
consumption (Torrent et al. 2004) and exposure to second-hand smoke (Kaneita et al. 2007) are associated 
with failure to quit smoking by pregnant women.  
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Because the NVSS did not include measures of substance use prior to the 1989 

revision of the Standard Certificate of Birth, we focus on the period 1989 through 2004.  

It should be noted, however, that when the sample is restricted to these years, the 

estimated relationship between Super Bowl exposure and low birth weight, although 

positive, is not statistically significant at conventional levels (Appendix Table 3).32   

Therefore, we cannot directly test whether substance use mediates the relationship 

between Super Bowl exposure and low birth weight.  

Table 8 presents estimates of the following equation:  

 

(2)  Alcohol Useiat = π0 + π1SuperBowliat + π2LostDivisioniat + π3LostConferenceiat + 

      Xiatπ4 +  va + wt  + Θa ∙ t + εiat, 

 

where Alcohol Use is equal to 1 if the mother of child i reported drinking while pregnant, 

and is equal to 0 otherwise.  Table 9 presents estimates of an analogous equation for 

tobacco use.  Although both estimates of π1 are positive, neither is statistically significant 

at the 0.05 level.  When SuperBowl is replaced with Won SuperBowl  and Lost 

SuperBowl, we find strong evidence that the outcome of the Super Bowl influences 

substance use.  Specifically, winning the Super Bowl is associated with a 33.3 percent 

increase in the incidence of alcohol use (0.0053/0.0159 = 0.333), and a 5 percent increase 

                                                 
32 Advancing to the Super Bowl is associated with a (statistically insignificant) 0.0008  increase in the 
probability of low birth weight; losing is associated with a (statistically insignificant) 0.0005 increase in 
this probability; and winning is associated with a (statistically insignificant) 0.001 increase in this 
probability. Both alcohol consumption and tobacco use are positively related to low birth weight (Appendix 
Table 3). 
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in the incidence of tobacco use (0.0055/0.1086 = 0.051).  Losing the Super Bowl is 

associated with small, statistically insignificant reductions in substance use.   

These results raise the possibility that Super Bowl exposure impacts low birth 

weight through substance use.  However, when SuperBowl is replaced by the six outcome 

variables based on the Las Vegas point spread, we find that predicted wins are associated 

with larger increases in substance use than either upset or unpredictable wins.33  In 

contrast, upset wins were associated with the largest increase in the probability of having 

a low birth weight child.  Likewise, the relationship between substance use and winning 

the Super Bowl is strongest when the sample is restricted to mothers who completed at 

least four years of high school (Appendix Table 4), while the estimated relationship 

between winning the Super Bowl and low birth weight was strongest among children 

whose mothers did not complete four years of high school.  Finally, the relationship 

between substance use and winning the Super Bowl is strongest among non-minority and 

married mothers (Appendix Tables 5 and 6), while estimates of the relationship between 

winning the Super Bowl and low birth weight by race and marital status showed the 

opposite pattern.   Although we cannot definitively rule out the possibility that substance 

use mediates the relationship between Super Bowl exposure and low birth weight, these 

results suggest that an alternative mechanism is at work.34   

 
 
5.5. The 10 best Super Bowls 
                                                 
33 It should be noted, however, that we cannot formally  reject the hypothesis that these coefficients are 
equal. 
 
34 Appendix Tables 8 and 9 present estimates of the relationship between Super Bowl exposure and 
substance use intensity (conditional on substance use).  There is no evidence that Super Bowl exposure 
impacts drinks per day.  However, unpredictable losses are associated with 0.21 fewer cigarettes per day, 
while unpredictable wins are associated with an increase in consumption of 0.31 cigarettes per day.   
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 Up to this point in the analysis, we have focused on Super Bowl outcomes and the 

role of expectations.  However, there are other aspects of the Super Bowl that could 

potentially affect its emotional impact.  For instance, a game between traditional rivals 

could have more emotional impact than a game between two teams that have never met.  

Likewise, a hard-fought game could have more impact than a game in which one team 

was clearly outplayed from start to finish.    

Sports Illustrated has compiled a list of the “Ten Best Super Bowls,” based on 

admittedly subjective factors such as whether the game was close, the players and teams 

involved, and whether the game was decided on the last play.  According to Sports 

Illustrated, 8 of the 10 best Super Bowls were played during the period 1969-2004.35   In 

an effort to explore whether aspects of the Super Bowl beyond outcome and expectations 

affected low birth weight, we replace the variable SuperBowl with two new variables:  

 

1. Played Exciting Super Bowl is equal to 1 if the NFL team located in area a played in 
one of the “10 Best Super Bowls” in year t (and is equal to 0 otherwise).  
 
2. Played Other Super Bowl  is equal to 1 if the NFL team located in area a advanced to 
the Super Bowl in year t, but the Super Bowl was not among the 10 best (and is equal to 
0 otherwise).  
  

In addition, we interacted the outcome of the game with these new variables.   

The results are reported in Table 10.   They provide little evidence that the 

relationship between low birth weight and exciting Super Bowls is stronger than the 
                                                 
35 Fox News also compiled a list of the 10 best Super Bowls.  The Sports Illustrated and Fox News lists 
overlap precisely during the period 1969-2004 with one exception: Super Bowl XIV did not make the Fox 
News list.  The Sports Illustrated list is available at:  
http://sportsillustrated.cnn.com/multimedia/photo_gallery/1002/nfl.best.super.bowls.ever/content.5.html.  
The Fox News list is available at: 
http://msn.foxsports.com/nfl/lists/Top_10_Best_Super_Bowl_games#photo-
title=Do%20it%20again&photo=30591902 

http://sportsillustrated.cnn.com/multimedia/photo_gallery/1002/nfl.best.super.bowls.ever/content.5.html
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relationship between low birth weight and Super Bowls that did not make the Sports 

Illustrated 10 best list.  Exposure to an exciting Super Bowl is associated with a 

(statistically insignificant) 0.0011 increase in the probability of having a low birth weight 

child.  In comparison, exposure to a Super Bowl that did not make the Sports Illustrated 

top 10 list is associated with a 0.0015 increase in this probability. Winning an exciting 

Super Bowl is associated with a 0.0028 increase in the probability of having a low birth 

weight child, while winning a Super Bowl that did not make the Sports Illustrated top 10 

list is associated with a 0.0024 increase in this probability.  Finally, there is evidence that 

Super Bowls that made the Sports Illustrated top 10 list led to more substance use than 

other Super Bowls.   Winning an exciting Super Bowl is associated with a 0.012 increase 

in the probability of tobacco use and a 0.013 increase in the probability of alcohol use, 

while winning a Super Bowl that did not make the Sports Illustrated top 10 list is 

associated with a 0.0037 increase in the probability of tobacco use and a 0.0031 increase 

in the probability of alcohol use.   

 
6. CONCLUSION 

A wide variety of intrauterine shocks can influence birth weight (Almond and 

Currie 2011).  They include malnutrition (Lumey 1998; Almond and Mazumder 2011), 

pollution (Currie et al. 2009; Currie et al. 2011; Currie and Reed 2011), and infection 

(Kelly 2011).  There is also evidence that these shocks can be psychological in nature.  

To date, the strongest evidence that psychological stress is causally related to birth weight 

comes from studies that exploit unexpected acts of extreme violence and catastrophic 

natural disasters.  For instance, Eskenazi et al. (2007) found an increased risk of very low 

birth weight among children born 33 through 36 weeks after the attack on the World 
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Trade Center, and Torche (2011) found that first-trimester exposure to an earthquake that 

struck northern Chile in 2005 was associated with fewer weeks of gestation and an 

increased risk of low birth weight. 

This study examines the relationship between the Super Bowl and low birth 

weight.  In contrast to terrorist attacks and natural disasters, the Super Bowl does not 

threaten its viewers with direct physical harm, although there is evidence from a variety 

of sources that major sporting events can produce strong emotional reactions (Kloner et 

al. 2009; Rees and Schnepel 2009; Card and Dahl 2011; Kloner et al. 2011).  Drawing on 

publicly available data from the National Vital Statistics System (NVSS) for the period 

1969 through 2004, we find that winning the Super Bowl is associated with a 3.4 percent 

increase in the incidence of low birth weight (defined as weighing less than 2,500 grams 

at birth).  Upset wins, which can be thought of as exogenously generated positive 

emotional cues, lead to larger increases in the incidence of low birth weight than 

predicted wins.   When we control for gestation length, the estimated relationship 

between upset wins and low birth weight is reduced in magnitude by approximately one 

fourth, but is not eliminated. 

This latter result is consistent with the hypothesis that positive emotional cues can 

directly impact birth weight through intrauterine growth, but we also find that winning 

the Super Bowl is associated with increased tobacco and alcohol use during pregnancy, 

both of which are associated with low birth weight (Whitehead and Lipscomb 2003; 

Chiaffarino et al. 2006; Jaddoe et al. 2008; Polakowsk et al. 2009; Patra et al. 2011).  The 

relationship between substance use and winning the Super Bowl is strongest when the 

sample is restricted to mothers who completed at least four years of high school, while 
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the estimated relationship between winning the Super Bowl and low birth weight is 

strongest among children whose mothers did not complete four years of high school.  

However, because we do not have data on substance use prior to 1989, we cannot rule out 

the possibility that what Eskenazi et al. (2007, p. 3014) labeled “maladaptive coping 

behaviors” play an important role.   

To our knowledge, this is the first study to examine the relationship between 

positive emotion cues and birth weight, although there is evidence that a wide variety of 

events can trigger the release of  cortisol, a hormone released by the hypothalamic-

pituitaryadrenal axis in response to stress (Hubert et al. 1993; al’Absi et al. 1997; Gerra et 

al. 1998; Heffner et al. 2004).  Finally, to our knowledge, this is the first study to examine 

the relationship between emotional cues, either positive or negative, and substance use.  

In future work, we plan to plan to exploit other major sporting events such as the World 

Cup soccer tournament in an effort to gain further insight the effect of emotional cues on 

birth weight and the role of substance use.      
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Figure 1.  Low birth weight (<2,500g), by year 

 
 
Source: National Center for Health Statistics, Vital Statistics Data, 1969-2004. 
 
Notes:  The sample includes children who were conceived by mothers living in an NFL fan base area in October, 
November, or December.  See the notes to Table 1 for a more detailed description of the sample.    
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Table 1.  Descriptive statistics 
Birth outcomes  Full Sample 
Birth weight (in grams)  3,314.2 

  (.2) 
Low birth weight (<2,500g)  .0735 
Gestation duration (in weeks)  39.0 

  (.001) 
Preterm birth (< 35 weeks gestation)  .0967 
   
Multiple birth  .0242 
Born in hospital  .9872 
Father indicated on birth certificate  .8862 
   
Mother’s characteristics   
Age  26.6 

  (.002) 
Married  .6391 
Unknown marital status  .0875 
First born child  .4105 
   
White  .7523 
Black  .1956 
Asian  .0446 
Other race  .0074 
   
Hispanic  .1937 
Unknown Hispanic origin  .2558 
   
Less than four high school  .2069 
Four years of high school or some college  .4557 
Four or more years of college  .1715 
Education not reported  .1659 
   
Alcohol use  .0159 
Drinks per week (conditional on alcohol use)   2.9 

  (.02) 
Tobacco use  .1086 
Cigarettes per day (conditional on tobacco use)   11.1 

  (.01) 
   
Sample Size  12,179,714 
Source: National Center for Health Statistics, Vital Statistics Data, 1969-2004. 
 
Notes:  Standard errors for continuous variables are shown in parentheses.  The sample includes children 
who were conceived by mothers living in an NFL fan base area in October, November, or December. 
Month of conception was assigned using gestation duration (in weeks) and month of birth.  NFL fan base 
area was assigned using the mother’s county of residence. If an NFL stadium was located in a county at 
any time during the period 1969 through 2004, then that county and its neighboring counties constitute an 
NFL fan base area.  Hispanic origin questions first appeared in the vital statistics data in 1978; substance 
use questions first appeared in 1988. 
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Table 2A.  The relationship between birth weight and Super Bowl exposure 
  Birth Weight in Grams  Low Birth Weight (<2,500g) 
  (1)  (2)  (3)  (4) 
Lost in Divisional Playoffs  -.82  -.81  .00005  .00005 
  (.68)  (.69)  (.00023)  (.00023) 
Lost in Conference Playoffs  2.40*  2.38*  -.0006  -.0006 
  (1.23)  (1.20)  (.0004)  (.0004) 
         
Played in Super Bowl  -3.28***    .0014***   
  (.86)    (.0004)   
Lost Super Bowl    .13    .00003 
    (1.32)    (.00063) 
Won Super Bowl    -6.05***    .0025*** 
    (1.28)    (.0006) 
         
Sample Size  12,179,714  12,179,714  12,179,714  12,179,714 
 

*Statistically significant at 10% level; **at 5% level; ***at 1% level. 
 
Notes:  Standard errors clustered at the NFL fan base level are shown in parentheses.  Not reaching the divisional playoffs 
(the reference category), losing in the divisional playoff, losing in the conference playoff, and going to the Super Bowl 
are mutually exclusive and exhaustive events.  All regressions include year fixed effects, area fixed effects, and area-
specific linear time trends.  In addition, they include indicators for month of conception, gender, hospital birth, multiple 
birth, mother’s first birth, father indicated on birth certificate, mother’s race, ethnicity, education, age, and marital status. 
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Table 2B.  The relationship between birth weight and Super Bowl exposure, controlling for 
gestation duration 

  
 

Birth Weight in Grams  Low Birth Weight (<2,500g) 
  (1)  (2)  (3)  (4) 
Lost in Divisional Playoffs  -.95  -.95  .0001  .0001 
  (1.05)  (1.04)  (.0005)  (.0005) 
Lost in Conference Playoffs  3.51  3.50  -.0011  -.0011 
  (2.35)  (2.34)  (.0008)  (.0008) 
         
Played in Super Bowl  .97    -.0003   
  (3.78)    (.0015)   
Lost Super Bowl    2.72    -.0010 
    (5.57)    (.0023) 
Won Super Bowl    -.45    .0003 
    (3.06)    (.0013) 
         
Gestation (in weeks)  98.41***  98.41***  -.0387***  -.0388*** 
  (1.48)  (1.48)  (.0009)  (.0009) 
         
Sample Size  12,179,714  12,179,714  12,179,714  12,179,714 
 

*Statistically significant at 10% level; **at 5% level; ***at 1% level. 
 
Notes:  Standard errors clustered at the NFL fan base level are shown in parentheses.  Not reaching the divisional playoffs 
(the reference category), losing in the divisional playoff, losing in the conference playoff, and going to the Super Bowl 
are mutually exclusive and exhaustive events.    All regressions include year fixed effects, area fixed effects, and area-
specific linear time trends.  In addition, they include indicators for month of conception, gender, hospital birth, multiple 
birth, mother’s first birth, father indicated on birth certificate, mother’s race, ethnicity, education, age, and marital status. 
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Table 3.  The relationship between the Super Bowl and low birth weight by likely month of conception 

   Panel A 
 

July 
 

August 
 

September 
 

October 
 

November 
 

December 
     Played in Super Bowl  .0005  .0007  .0008  .0006  .0013*  .0023*** 
  (.0004)  (.0006)  (.0007)  (.0007)  (.0007)  (.0005) 
             
Panel B  July  August  September  October  November  December 
     Lost Super Bowl 

 
-.0007 

 
-.0001 

 
-.0005 

 
-.0010 

 
-.0011 

 
.0022* 

  (.0009)  (.0009)  (.0008)  (.0010)  (.0007)  (.0012) 
     Won Super Bowl 

 
.0014** 

 
.0013** 

 
.0019** 

 
.0019* 

 
.0032*** 

 
.0024*** 

  (.0005)  (.0006)  (.0009)  (.0010)  (.0008)  (.0006) 

             Sample Size 
 

3,695,186 
 

3,798,373 
 

3,772,941 
 

4,052,021 
 

4,013,913 
 

4,113,780 
 

*Statistically significant at 10% level; **at 5% level; ***at 1% level. 
 
Notes:  Standard errors clustered at the NFL fan base level are shown in parentheses.  All regressions include year fixed effects, area fixed effects, and area-specific linear 
time trends.  In addition, they include indicators for month of conception, gender, hospital birth, multiple birth, mother’s first birth, father indicated on birth certificate, 
mother’s race, ethnicity, education, age, and marital status. 
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Table 4.  The relationship between low birth weight and Super Bowl exposure  
  (1)  (2)  (3)  (4) 
Lost in Divisional Playoffs  .00005  .00005  .00005  .00009 
  (.00023)  (.00023)  (.00023)  (.00049) 
Lost in Conference Playoffs  -.0006  -.0006  -.0006  -.0011 
  (.0004)  (.0004)  (.0004)  (.0008) 
Played in Super Bowl  .0014***       
  (.0004)       
Lost Super Bowl    -.00003     
    (.00063)     
Upset Loss      .0001  .0039** 
      (.0012)  (.0018) 
Unpredictable Loss      .0003  -.0024 
      (.0010)  (.0042) 
Predicted Loss      -.0002  -.0011 
      (.0008)  (.0017) 
Won Super Bowl    .0025***     
    (.0006)     
Upset Win      .0046***  .0034** 
      (.0004)  (.0015) 
Unpredictable Win      .0001  .0005 
      (.0018)  (.0020) 
Predicted Win      .0025***  -.0012 
      (.0005)  (.0011) 
         
Gestation (in weeks)        -.0388*** 
        (.0009) 
         
Sample Size  12,179,714  12,179,714  12,179,714  12,179,714 
 

*Statistically significant at 10% level; **at 5% level; ***at 1% level. 
 
Notes:  Standard errors clustered at the NFL fan base level are shown in parentheses.  Not reaching the divisional 
playoffs (the reference category), losing in the divisional playoff, losing in the conference playoff, and going to the 
Super Bowl are mutually exclusive and exhaustive events.  An upset/predicted win/loss occurred when the Las Vegas 
point spread was greater than or equal to four points.  An unpredictable win/loss occurred when the Las Vegas point 
spread was less than four points.  All regressions include year fixed effects, area fixed effects, and area-specific linear 
time trends.  In addition, they include indicators for month of conception, gender, hospital birth, multiple birth, 
mother’s first birth, father indicated on birth certificate, mother’s race, ethnicity, education, age, and marital status. 
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Table 5.  The relationship between the Super Bowl and low birth weight by mother’s educational attainment 
 
  No High School Degree  High School  College 
  (1)  (2)  (3)  (4)  (5)  (6) 
Played in Super Bowl  .0019**    .0007    .0007   
  (.0008)    (.0005)    (.0007)   
Lost Super Bowl    -.0019    -.0001    .0009 
    (.00168)    (.00068)    (.0012) 
Won Super Bowl    .0047***    .0015    .0006 
    (.0009)    (.0010)    (.0007) 
             
Sample Size  2,519,958  2,522,619  5,550,522  5,550,522  2,088,446  2,088,446 
 

*Statistically significant at 10% level; **at 5% level; ***at 1% level. 
 
Notes:  Standard errors clustered at the NFL fan base level are shown in parentheses.  Not reaching the divisional playoffs (the reference category), losing 
in the divisional playoff, losing in the conference playoff, and going to the Super Bowl are mutually exclusive and exhaustive events.  All regressions 
include year fixed effects, area fixed effects, and area-specific linear time trends.  In addition, they include indicators for month of conception, gender, 
hospital birth, multiple birth, mother’s first birth, father indicated on birth certificate, mother’s race, ethnicity, age, and marital status. 
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Table 6.  The relationship between the Super Bowl and low birth weight by mother’s race/ethnicity 
 
  White  Black  Hispanic 
  (1)  (2)  (3)  (4)  (5)  (6) 
Played in Super Bowl  .0008**    .0036***    .0033***   
  (.0003)    (.0011)    (.0011)   
Lost Super Bowl    -.0004    .0010    .0017 
    (.0006)    (.0019)    (.0016) 
Won Super Bowl    .0017***    .0055***    .0045*** 
    (.0005)    (.0010)    (.0013) 
             
Sample Size  9,163,341  9,163,341  2,382,340  2,382,340  2,359,590  2,359,590 
 

*Statistically significant at 10% level; **at 5% level; ***at 1% level. 
 
Notes:  Standard errors clustered at the NFL fan base level are shown in parentheses.  Not reaching the divisional playoffs (the reference category), losing 
in the divisional playoff, losing in the conference playoff, and going to the Super Bowl are mutually exclusive and exhaustive events.  All regressions 
include year fixed effects, area fixed effects, and area-specific linear time trends.  In addition, they include indicators for month of conception, gender, 
hospital birth, multiple birth, mother’s first birth, father indicated on birth certificate, mother’s, education, age, and marital status.  Regressions for whites 
and blacks include controls for Hispanic origin.  Regressions for Hispanics include controls for race. 
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Table 7.  The relationship between the Super Bowl and low birth weight by mother’s marital 
status 

  
 

Married  Single 
  (1)  (2)  (3)  (4) 
Played in Super Bowl  .0007**    .0033***   
  (.0003)    (.0009)   

Lost Super Bowl    .0001    .0003 
    (.0006)    (.0014) 
Won Super Bowl    .0012**    .0058*** 
    (.0004)    (.0009) 
         
Sample Size  7,784,343  7,784,343  3,329,771  3,329,771 
 

*Statistically significant at 10% level; **at 5% level; ***at 1% level. 
 
Notes:  Standard errors clustered at the NFL fan base level are shown in parentheses.  Not reaching the divisional 
playoffs (the reference category), losing in the divisional playoff, losing in the conference playoff, and going to the 
Super Bowl are mutually exclusive and exhaustive events.  All regressions include year fixed effects, area fixed effects, 
and area-specific linear time trends.  In addition, they include indicators for month of conception, gender, hospital birth, 
multiple birth, mother’s first birth, father indicated on birth certificate, mother’s race, ethnicity, education, and age. 
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Table 8.  The relationship between alcohol use during pregnancy and Super 
Bowl exposure.  Analysis restricted to the years 1989-2004. 

  (1)  (2)  (3) 
Lost in Divisional Playoffs  -.00036  -.00037  -.00035 
  (.00051)  (.00051)  (.00051) 
Lost in Conference Playoffs  -.0008  -.0009  -.0009 
  (.0009)  (.0009)  (.0009) 
Played in Super Bowl  .0018     
  (.0012)     
 Lost Super Bowl    -.00196   
    (.00163)   
 Upset Loss      .0022 
      (.0020) 
 Unpredictable Loss      -.0008* 
      (.0004) 
 Predicted Loss      -.0031 
      (.0026) 
 Won Super Bowl    .0053**   
    (.0024)   
 Upset Win      .0047* 
      (.0027) 
  Unpredictable Win      .0012** 
      (.0005) 
  Predicted Win      .0059** 
      (.0027) 
       
Sample Size  4,436,824  4,436,824  4,436,824 
 

*Statistically significant at 10% level; **at 5% level; ***at 1% level. 
 
Notes:  Standard errors clustered at the NFL fan base level are shown in parentheses.  Not 
reaching the divisional playoffs (the reference category), losing in the divisional playoff, losing 
in the conference playoff, and going to the Super Bowl are mutually exclusive and exhaustive 
events.  An upset/predicted win/loss occurred when the Las Vegas point spread was greater than 
or equal to four points.  An unpredictable win/loss occurred when the Las Vegas point spread 
was less than four points.  All regressions include year fixed effects, area fixed effects, and area-
specific linear time trends.  In addition, they include indicators for month of conception, 
mother’s first birth, mother’s race, ethnicity, education, age, and marital status. 
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Table 9.  The relationship between tobacco use during pregnancy and 
Super Bowl exposure. Analysis restricted to the years 1989-2004. 

  (1)  (2)  (3) 
Lost in Divisional Playoffs  -.00129*  -.00129*  -.00128* 
  (.00073)  (.00073)  (.00073) 
Lost in Conference Playoffs  .0012  .0012  .0012 
  (.0018)  (.0018)  (.0018) 
Played in Super Bowl  .0026*     
  (.0015)     
Lost Super Bowl    -.00068   
    (.00250)   
Upset Loss      .0101 
      (.0060) 
Unpredictable Loss      -.0013 
      (.0009) 
Predicted Loss      -.0015 
      (.0040) 
Won Super Bowl    .0055**   
    (.0026)   
Upset Win      .0037 
      (.0032) 
Unpredictable Win      .00002 
      (.00102) 
Predicted Win      .0069* 
      (.0036) 
       
Sample Size  4,343,232  4,343,232  4,343,232 
 

*Statistically significant at 10% level; **at 5% level; ***at 1% level. 
 
Notes:  Standard errors clustered at the NFL fan base level are shown in parentheses.  Not 
reaching the divisional playoffs (the reference category), losing in the divisional playoff, losing 
in the conference playoff, and going to the Super Bowl are mutually exclusive and exhaustive 
events.  An upset/predicted win/loss occurred when the Las Vegas point spread was greater than 
or equal to four points.  An unpredictable win/loss occurred when the Las Vegas point spread 
was less than four points.  All regressions include year fixed effects, area fixed effects, and area-
specific linear time trends.  In addition, they include indicators for month of conception, 
mother’s first birth, mother’s race, ethnicity, education, age, and marital status. 
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Table 10.  Most Exciting Super Bowls  vs. Other Super Bowls 

  Low Birth Weight (<2,500g)  
Tobacco  

Use  
Alcohol 

Use 
Panel A  (1)  (2)  (3)  (4) 

Played in Exciting Super Bowl  .0009  -.0005  .0058  .0057 
  (.0015)  (.0033)  (.0062)  (.0056) 
Played in Other Super Bowl  .0015***  -.0002  .0018  .0008   
  (.0004)  (.0013)  (.0018)  (.0013) 
Gestation (in weeks)    -.0388***     

    (.0009)     
         
Panel B  (5)  (6)  (7)  (8) 

Exciting Super Bowl Win  .0028**  .0038  .0120*       .0131*** 
  (.0013)  (.0032)  (.0068)  (.0042) 
Exciting Super Bowl Loss  -.0019  -.0073*  -.0021  -.0039 
  (.0010)  (.0043)  (.0063)  (.0039) 
Other Super Bowl Win  .0024***  -.0011   .0037**   .0031** 
  (.0006)  (.0012)  (.0017)  (.0012) 
Other Super Bowl Loss  .0006  .0008    -.0002    -.0013 
  (.0006)  (.0017)  (.0025)  (.0016) 
Gestation (in weeks)    -.0388***     

    (.0009)     
         
Sample Size  12,179,714  12,179,714  4,343,232  4,436,824 
 

*Statistically significant at 10% level; **at 5% level; ***at 1% level. 
 
Notes:  Standard errors clustered at the NFL fan base level are shown in parentheses.  Not reaching the divisional playoffs (the 
reference category), losing in the divisional playoff, losing in the conference playoff, and going to the Super Bowl are mutually 
exclusive and exhaustive events.  An upset/predicted win/loss occurred when the Las Vegas point spread was greater than or 
equal to four points.  An unpredictable win/loss occurred when the Las Vegas point spread was less than four points.  All 
regressions include year fixed effects, area fixed effects, and area-specific linear time trends.  In addition, they include 
indicators for month of conception, mother’s first birth, mother’s race, ethnicity, education, age, and marital status. 
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Appendix Table 1.  Descriptive statistics, by Super Bowl exposure 

  
Not in Divisional 

 
Played in Super Bowl 

Birth outcomes 
 

Playoffs 
 

Lost 
 

Won 
Birth weight (in grams) 

 
3,314.3 

 
3,312.2 

 
3,292.6 

  (.2)  (1.0)  (1.0) 
Low birth weight (<2,500g) 

 
.0736 

 
.0737 

 
.0784 

Gestation length (in weeks) 
 

39.0 
 

38.9 
 

38.9 
  (.001)  (.004)  (.004) 

Preterm birth (< 35 weeks gestation) 
 

.0974 
 

.0868 
 

.0963 
              
Multiple birth 

 
.0244 

 
.0250 

 
.0240 

Born in hospital 
 

.9880 
 

.9860 
 

.9900 
Father indicated on birth certificate 

 
.8826 

 
.8930 

 
.8896 

              
Mother’s characteristics 

      Age 
 

26.6 
 

26.7 
 

26.8 
  (.002)  (.011)  (.010) 

Married 
 

.6477 
 

.6824 
 

.6335 
Unknown marital status 

 
.0756 

 
.0549 

 
.1085 

First born child 
 

.4078 
 

.4224 
 

.4291 
              
White 

 
.7540 

 
.7609 

 
.7250 

Black 
 

.1948 
 

.1878 
 

.2131 
Asian 

 
.0439 

 
.0435 

 
.0534 

Other Race 
 

.0073 
 

.0078 
 

.0084 
              
Hispanic 

 
.1935 

 
.1661 

 
.1860 

Unknown Hispanic origin 
 

.2610 
 

.2920 
 

.2486 
              
Less than four high school 

 
.2140 

 
.1579 

 
.1924 

Four years of high school or some college 
 

.4675 
 

.4479 
 

.4247 
Four or more years of college 

 
.1740 

 
.1869 

 
.1809 

Education not reported 
 

.1445 
 

.2073 
 

.2019 
              
Alcohol use 

 
.0161 

 
.0127 

 
.0148 

Drinks per week (conditional on alcohol use)   2.8 
 

2.3 
 

2.5 
  (.03)  (.12)  (.09) 

Tobacco use 
 

.1110 
 

.0872 
 

.0815 
Cigarettes per day (conditional on tobacco use)  

 
11.1 

 
1.7 

 
1.1 

  (.01)  (.08)  (.07) 
              
Sample Size 

 
8,966,017 

 
313,773 

 
389,471 

Source: National Center for Health Statistics, Vital Statistics Data, 1969-2004. 
Notes:  Standard errors for continuous variables are shown in parentheses.  The sample includes children who were 
conceived by mothers living in an NFL fan base area in October, November, or December. Month of conception was 
assigned using gestation duration (in weeks) and month of birth.  NFL fan base area was assigned using the mother’s 
county of residence. If an NFL stadium was located in a county at any time during the period 1969 through 2004, then that 
county and its neighboring counties constitute an NFL fan base area.  Hispanic origin questions first appear in the Vital 
Statistics Data in 1978; substance use questions first appear in in 1988. 
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Appendix Table 2.  Super Bowl outcomes, 1969-2004 
Super Bowl Date Winning Team Losing Team Winner’s Line 

XXXVIII 2/1/2004 New England Patriots 32  Carolina Panthers 29 -7 (P) 
XXXVII 1/26/2003 Tampa Bay Buccaneers 48 Oakland Raiders 21  +4 (U) 
XXXVI 2/3/2002 New England Patriots 20 St. Louis Rams 17  +14 (U) 
XXXV 1/28/2001 Baltimore Ravens 34  New York Giants 7 -3 
XXXIV 1/30/2000 St. Louis Rams 23 Tennessee Titans 16 -7 (P) 
XXXIII 1/31/1999 Denver Broncos 34  Atlanta Falcons 19 -7½ (P) 
XXXII 1/25/1998 Denver Broncos 31 Green Bay Packers 24  +11 (U) 
XXXI 1/26/1997 Green Bay Packers 35 New England Patriots 21 -14 (P) 
XXX 1/28/1996 Dallas Cowboys 27  Pittsburgh Steelers 17 -13½ (P) 
XXIX 1/29/1995 San Francisco 49ers 49 San Diego Chargers 26 -18½ (P) 

XXVIII 1/30/1994 Dallas Cowboys 30 Buffalo Bills 13 -10½ (P) 
XXVII 1/31/1993 Dallas Cowboys 52 Buffalo Bills 17 -6½ (P) 
XXVI 1/26/1992 Washington Redskins 37 Buffalo Bills 24 -7 (P) 
XXV 1/27/1991 New York Giants 20 Buffalo Bills 19  +7 (U) 
XXIV 1/28/1990 San Francisco 49ers 55 Denver Broncos 10 -12 (P) 
XXIII 1/22/1989 San Francisco 49ers 20 Cincinnati Bengals 16 -7 (P) 
XXII 1/31/1988 Washington Redskins 42 Denver Broncos 10 +3 
XXI 1/25/1987 New York Giants 39  Denver Broncos 20 -9½ (P) 
XX 1/26/1986 Chicago Bears 46 New England Patriots 10 -10 (P) 
XIX 1/20/1985 San Francisco 49ers 38  Miami Dolphins 16 -3½ 

XVIII 1/22/1984 LA Raiders 38 Washington Redskins 9  +3 
XVII 1/30/1983 Washington Redskins  27 Miami Dolphins 17 +3 
XVI 1/24/1982 San Francisco 49ers 26 Cincinnati Bengals 21 -1 
XV 1/25/1981 Oakland Raiders 27 Philadelphia Eagles 10 +3 
XIV 1/20/1980 Pittsburgh Steelers  31 Los Angeles Rams 19 -10½ (P) 
XIII 1/21/1979 Pittsburgh Steelers 35 Dallas Cowboys 31 -3½ 
XII 1/15/1978 Dallas Cowboys 27 Denver Broncos 10 -6 (P) 
XI 1/9/1977 Oakland Raiders 32 Minnesota Vikings 14 -4 (P) 
X 1/18/1976 Pittsburgh Steelers 21 Dallas Cowboys 17 -7 (P) 
IX 1/12/1975 Pittsburgh Steelers 16 Minnesota Vikings 6 -3 

VIII 1/13/1974 Miami Dolphins 24  Minnesota Vikings 7 -6½ (P) 
VII 1/14/1973 Miami Dolphins 14 Washington Redskins 7 -1 
VI 1/16/1972 Dallas Cowboys 24 Miami Dolphins 3 -6 (P) 
V 1/17/1971 Baltimore Colts 16 Dallas Cowboys 13 -2½ 
IV 1/11/1970 Kansas City Chiefs 23 Minnesota Vikings 7 +12 (U) 
III 1/12/1969 New York Jets 16 Baltimore Colts 7 +18 (U) 

Notes:  The winner’s line, also known as the point spread, is the predicted margin of victory (it is actually the 
predicted margin of victory odds makers believe will elicit an equal amount of betting on both teams).  A negative 
line indicates that the team is a favorite, whereas a positive line indicates the team is an underdog (e.g. a positive 
number in the winner’s line column indicates that the underdog team won the super bowl).  A predicted outcome (P) 
occurs when the winner’s line is less than or equal to -4.  An upset (U) occurs when the winner’s line is greater than 
or equal to +4.  The outcomes of games with a point spread between -4 and +4 are considered unpredictable. 
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Appendix Table 3.  The relationship between low birth weight and Super Bowl 
exposure with and without controlling for substance use. Analysis restricted to the 

years 1989-2004. 
  (1)  (2)  (3)  (4) 
Played in Super Bowl  .0007    .0004   
  (.0005)    (.0005)   
Lost Super Bowl    .0005    .0006 
    (.0010)    (.0011) 
Won Super Bowl    .0009    .0003 
    (.0007)    (.0005) 
         
Alcohol use      .043***  .043*** 
      (.009)  (.009) 
Tobacco use      .054***  .054*** 
      (.002)  (.002) 
         
Sample Size  6,639,664  6,639,664  6,639,664  6,639,664 
 

*Statistically significant at 10% level; **at 5% level; ***at 1% level. 
 
Notes:  Standard errors clustered at the NFL fan base level are shown in parentheses.  Not reaching the 
divisional playoffs (the reference category), losing in the divisional playoff, losing in the conference playoff, 
and going to the Super Bowl are mutually exclusive and exhaustive events.  All regressions include year fixed 
effects, area fixed effects, and area-specific linear time trends.  In addition, they include indicators for month of 
conception, gender, hospital birth, multiple birth, mother’s first birth, father indicated on birth certificate, 
mother’s race, ethnicity, age, and marital status. 
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Appendix Table 4.  The relationship between substance use during pregnancy and Super Bowl exposure by 
mother’s educational attainment. Analysis restricted to the years 1989-2004. 

       
Panel A:  Alcohol  Use  No High School Degree  High School  College 

Played in Super Bowl  .0009    .0014    .0035*   
  (.0013)    (.0012)    (.0020)   
Lost Super Bowl    -.0001    -.0020    -.0034 
    (.0023)    (.0015)    (.0029) 
Won Super Bowl    .0016    .0048**    .0102* 
    (.0013)    (.0019)    (.0051) 
             
Sample Size  948,476  948,476  2,268,945  2,268,945  1,116,956  1,116,956 

       
Panel B:  Tobacco Use  No High School Degree  High School  College 

Played in Super Bowl  .0045    .0025    .0022   
  (.0028)    (.0019)    (.0017)   
Lost Super Bowl    .0037    -.0008       -.0038 
    (.0047)    (.0024)    (.0034) 
Won Super Bowl    .0050      .0055**    .0078 
    (.0031)    (.0023)    (.0056) 
             
Sample Size  934,357  934,357  2,217,524  2,217,524  1,087,607  1,087,607 

       
*Statistically significant at 10% level; **at 5% level; ***at 1% level. 
 
Notes:  Standard errors clustered at the NFL fan base level are shown in parentheses.  Not reaching the divisional playoffs (the reference category), 
losing in the divisional playoff, losing in the conference playoff, and going to the Super Bowl are mutually exclusive and exhaustive events.  All 
regressions include year fixed effects, area fixed effects, and area-specific linear time trends.  In addition, they include indicators for month of 
conception, gender, hospital birth, multiple birth, mother’s first birth, father indicated on birth certificate, mother’s race, ethnicity, age, and marital 
status. 
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Appendix Table 5.  The relationship between substance use during pregnancy and Super Bowl exposure, by 
mother’s race/ethnicity. Analysis restricted to the years 1989-2004. 

  
Panel A:  Alcohol Use  White  Black  Hispanic 

Played in Super Bowl  .0022    .0007    .0003   
  (.0015)    (.0015)    (.0005)   
Lost Super Bowl    -.0022    -.0006    .0006 
    (.0019)    (.0016)    (.0008) 
Won Super Bowl    .0061*    .0022    .0001 
    (.0030)    (.0021)    (.0011) 
             
Sample Size  3,223,935  3,223,935  995,327  995,327  862,155  862,155 

   
Panel B:  Tobacco Use  White  Black  Hispanic 

Played in Super Bowl  .0025    .0040*    -.0008   
  (.0016)    (.0022)    (.0009)   
Lost Super Bowl    -.0015    .0035    .0009 
    (.0027)    (.0031)    (.0019) 
Won Super Bowl    .0057*    .0045*    -.0021 
    (.0033)    (.0024)    (.0023) 
             
Sample Size  3,151,128  3,151,128  976,115  976,115  854,023  854,023 

 

*Statistically significant at 10% level; **at 5% level; ***at 1% level. 
 
Notes:  Standard errors clustered at the NFL fan base level are shown in parentheses.  Not reaching the divisional playoffs (the reference category), 
losing in the divisional playoff, losing in the conference playoff, and going to the Super Bowl are mutually exclusive and exhaustive events.  All 
regressions include year fixed effects, area fixed effects, and area-specific linear time trends.  In addition, they include indicators for month of 
conception, gender, hospital birth, multiple birth, mother’s first birth, father indicated on birth certificate, mother’s, education, age, and marital 
status.  Regressions for whites and blacks include the controls Hispanic and Unknown Hispanic origin. Regressions for Hispanics include controls 
for race. 
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Appendix Table 6.  The relationship between substance use during pregnancy and Super 
Bowl exposure by mother’s marital status. Analysis restricted to the years 1989-2004. 

  
Panel A:  Alcohol Use  Married  Single 

Played in Super Bowl  .0024    .0011   
  (.0014)    (.0016)   
Lost Super Bowl    -.0024    -.0009 
    (.0019)    (.0018) 
Won Super Bowl    .0065*    .0033* 
    (.0033)    (.0017) 
         
Sample Size  2,918,965  2,918,965  1,517,859  1,517,859 

   
Panel B:  Tobacco Use  Married  Single 

Played in Super Bowl  .0027*    .0032   
  (.0015)    (.0028)   
Lost Super Bowl    -.0010    .0004 
    (.0030)    (.0029) 
Won Super Bowl    .0057    .0061 
    (.0039)    (.0037) 
         
Sample Size  2,852,043  2,852,043  1,491,189  1,491,189 

 

*Statistically significant at 10% level; **at 5% level; ***at 1% level. 
 
Notes:  Standard errors clustered at the NFL fan base level are shown in parentheses.  Not reaching the divisional 
playoffs (the reference category), losing in the divisional playoff, losing in the conference playoff, and going to 
the Super Bowl are mutually exclusive and exhaustive events.  All regressions include year fixed effects, area 
fixed effects, and area-specific linear time trends.  In addition, they include indicators for month of conception, 
gender, hospital birth, multiple birth, mother’s first birth, father indicated on birth certificate, mother’s race, 
ethnicity, education,  
and age. 
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Appendix Table 7.  The relationship between drinks per week during 
pregnancy and Super Bowl exposure.  Analysis restricted to the years 1989-

2004. 
  (1)  (2)  (3) 
Lost in Divisional Playoffs  .057  .059  .058 
  (.103)  (.103)  (.103) 
Lost in Conference Playoffs  -.123  -.124  -.125 
  (.150)  (.150)  (.150) 
Played in Super Bowl  -.177     
  (.116)     
Lost Super Bowl    -.249   
    (.154)   
Upset Loss      -.209 
      (.218) 
Unpredictable Loss      -.185 
      (.118) 
 Predicted Loss      -.261 
      (.174) 
 Won Super Bowl    -.121   
    (.137)   
 Upset Win      -.289 
      (.216) 
 Unpredictable Win      .156 
      (.105) 
  Predicted Win      -.097 
      (.180) 
       
Sample Size  52,291  52,291  52,291 
 

*Statistically significant at 10% level; **at 5% level; ***at 1% level. 
 
Notes:  The sample is restricted to mothers who used alcohol during pregnancy.  Standard errors 
clustered at the NFL fan base level are shown in parentheses.  Not reaching the divisional 
playoffs (the reference category), losing in the divisional playoff, losing in the conference 
playoff, and going to the Super Bowl are mutually exclusive and exhaustive events.  An 
upset/predicted win/loss occurred when the Las Vegas point spread was greater than or equal to 
four points.  An unpredictable win/loss occurred when the Las Vegas point spread was less than 
four points.  All regressions include year fixed effects, area fixed effects, and area-specific linear 
time trends.  In addition, they include indicators for month of conception, mother’s first birth, 
mother’s race, ethnicity, education, age, and marital status. 
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Appendix Table 8.  The relationship between cigarettes per day during 
pregnancy and Super Bowl exposure.  Analysis restricted to the years 1989-

2004. 
  (1)  (2)  (3) 
Lost in Divisional Playoffs  .027  .027  .026 
  (.031)  (.031)  (.030) 
Lost in Conference Playoffs  -.022  -.022  -.023 
  (.068)  (.068)  (.068) 
Played in Super Bowl  -.082     
  (.075)     
Lost Super Bowl    -.062   
    (.132)   
Upset Loss      -.372 
      (.388) 
Unpredictable Loss      -.209*** 
      (.069) 
 Predicted Loss      -.009 
      (.158) 
Won Super Bowl    -.100   
    (.071)   
Upset Win      -.198 
      (.183) 
Unpredictable Win      .302*** 
      (.066) 
Predicted Win      -.118 
      (.079) 
       
Sample Size  439,077  439,077  439,077 
 

*Statistically significant at 10% level; **at 5% level; ***at 1% level. 
 

Notes:  The sample is restricted to mothers who used tobacco during pregnancy.  Standard errors 
clustered at the NFL fan base level are shown in parentheses.  Not reaching the divisional 
playoffs (the reference category), losing in the divisional playoff, losing in the conference 
playoff, and going to the Super Bowl are mutually exclusive and exhaustive events.  An 
upset/predicted win/loss occurred when the Las Vegas point spread was greater than or equal to 
four points.  An unpredictable win/loss occurred when the Las Vegas point spread was less than 
four points.  All regressions include year fixed effects, area fixed effects, and area-specific linear 
time trends.  In addition, they include indicators for month of conception, mother’s first birth, 
mother’s race, ethnicity, education, age, and marital status. 
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