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ABSTRACT 

This dissertation incorporates three essays related to youth’s health and human capital 

outcomes. The first two essays investigate the impacts of important public policies on 

adolescents’ mental health and risky behavioral outcomes. Essay three examines the 

effects of mothers’ non-cognitive skills on children’s home environment qualities and 

their cognitive and behavioral outcomes.  

Domestic violence is a large public issue in the United States. Chapter 1 

investigates the effectiveness of warrantless arrest laws enacted by states for domestic 

violence incidents on multiple youth mental and behavioral outcomes. Under these laws, 

police officers can arrest a suspect without a warrant even if they did not witness the 

crime. Although young women remain at the highest risk of victimization of domestic 

violence, children ages 3 to 17 years are also at elevated risk for domestic violence. 

Further, over 15 million children witness domestic violence in their homes every year in 

the United States. Exposure to domestic violence is associated with various social, 

emotional, behavioral, and health-related problems among youth. Using variation in 

timing of implementation of the arrest laws across states, I utilize differences-in-

differences analyses in multiple, large-scale data sets of nationally representative samples 

of youth population to study the impact of the laws on a number of youth mental and 

behavioral outcomes. Results indicate the presence of heterogeneity with respect to the 

impact of states’ arrest laws on the outcomes studied. The study is useful for 

policymakers as it provides important evidence on the effectiveness of state measures 

designed to reduce domestic violence. The estimates obtained in the analyses are robust 

to multiple sensitivity checks to address key threats to identification.  



iv 

 Chapter 2 empirically examines the effects of state cyberbullying laws on youth 

outcomes with respect to measures of school violence, mental health, and substance use 

behavior. Electronic form of harassment or cyberbullying is a large social, health, and 

education issue in the United States. In response to cyberbullying, most state 

governments have enacted electronic harassment or cyberbullying law as a part of their 

bullying prevention law. The analysis uses variation in the timing of implementation of 

cyberbullying laws across states as an exogenous source of variation. Using nationally 

representative samples of high-school teenagers from national and state Youth Risk 

Behavior Surveys, the study finds evidence of a positive relationship between adoption of 

cyberbullying laws and students’ reporting of certain experiences of school violence, 

mental health problems, and substance use activities. Regression analyses also study the 

effects of some important components of state cyberbullying laws. Finally, this study 

examines the sex-specific impacts of cyberbullying laws and its components on youth. 

The causal estimates are robust to the inclusion of multiple sensitivity checks. This study 

provides evidence on the efficacy of public measures designed to address cyberbullying 

among school-age children. 

 Chapter 3 utilizes matched data from National Longitudinal Surveys of Youth 

(NLSY79) and Children and Young Adults (NLSY79 CYA), to estimate the impact of 

mothers’ self-esteem on young children’s home environment qualities that enhance early 

childhood cognitive functioning and extend better emotional support. The estimates 

suggest that mothers with higher self-esteem provide better home environment to their 

children during early stages of childhood. The results are robust across different 

estimation methods, empirical specifications, and demographic groups. This study also 
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finds that mothers with higher self-esteem are more likely to engage in parental practices 

that support young children’s cognitive and emotional development. Further analysis 

shows that mothers' self-esteem has a causal relationship with cognitive and behavioral 

outcomes of school-age children. The results obtained in this study indicate that early 

childhood development policies directed towards enhancement of non-cognitive skills in 

mothers can improve children’s human capital outcomes. 
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CHAPTER 1 
 

 

EFFECT OF STATE DOMESTIC 

VIOLENCE ARREST LAWS ON 

YOUTH MENTAL HEALTH  

AND BEHAVIORAL  

OUTCOMES 

 
 
 
 

1.1 Introduction 

This study provides the first evidence on the impact of state warrantless arrest laws designed to 

address domestic violence on youth mental and behavioral outcomes. Domestic violence 

includes all forms of physical, emotional, sexual, psychological, as well as economic abuse (The 

United States, Department of Justice).1 It is commonly described as violent crimes committed by 

intimate partners (current and former spouses, boyfriends, and girlfriends), immediate family 

members (parents, children, and siblings), and other relatives. Intimate partner violence is the 

most common form of domestic violence. In the period 2003-2012, domestic violence accounted 

for 21% of an annual average of over 6.6 million violent crimes committed in the United States 

(Truman and Morgan, 2014).  



 

 

 

2Safe Horizon is a large non-profit organization that works with governmental agencies to provide support to victims 

of violence and abuse and prevent violent crimes. Retrieved October 2, 2015 from 

http://staging.safehorizon.org/page/domestic-violence-statistics--facts-52.html. 
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It is estimated that around 15.5 million children witness domestic violence every year in 

the United States (Mc.Donald and Grych, 2006). Children exposed to domestic violence not only 

witness acts of violence in their homes, but are also at the risk of being directly abused by other 

family members and their intimate partners. Exposure to domestic violence during childhood has 

both transitory and persistent effects on young individuals. Children and adolescents exposed to 

domestic violence suffer from poor physical and mental health conditions, various psychological 

disorders, and emotional problems (Beitchman et al., 1992, Briere and Diana, 1994, Mullen, 

1996, Edleson, 1998, Gayla, 1998, Holden, 2003, Kitzmann, 2003, Wolfe et al., 2003, Holt et al., 

2008, Safe Horizon, 20152). 

In response to the large social and economic costs imposed by domestic violence, all 

states have enacted warrantless arrest laws to promote law enforcement agencies’ ability to 

effectively reduce domestic violence crimes. These state laws, implemented at different points in 

time over the past four decades, allow the police to arrest a suspected abuser without a warrant if 

they have probable cause to believe that the crime was committed even if the event took place 

out of their presence. The severity of these laws, to a large extent, is determined by the amount 

of discretion that a state assigns to the police for making arrests in domestic violence incidents 

(Hirschel, 2008). 
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The primary objective of this study is to explore the effect of these warrantless arrest 

laws on various youth mental health and behavioral outcomes. For the analysis, I use variation in 

the timing of implementation of warrantless arrest laws across states, as an exogenous source of 

variation, in a differences-in-differences framework utilizing large samples drawn from national 

and state Youth Risk Behavior Surveys and Current Population Survey in the period 1991-2013. 

The analysis also accounts for heterogeneity in the arrest laws across states. More specifically, 

the heterogeneity is determined by the extent to which police can exercise their discretionary 

powers in arresting an abuser in domestic violence crimes. Finally, this study examines the effect 

of the arrest laws on adolescent girls and boys separately. 

I begin by examining the impact of warrantless arrest laws on state aggregate measures of 

aggravated assault rates, violent crime rates, violent crime arrest rates, and arrest rates for family 

violence. Using data from FBI, Uniform Crime Reports, I find that passage of arrest laws reduces 

violent crime rates, with stronger effects observed for laws that mandate arrests for domestic 

violence. Further, aggravated assault rates also decline in states with mandatory arrest laws. 

Next, I investigate the causal effect of the warrantless arrest laws on adult women’s 

physical and mental health using data drawn from Behavioral Risk Factor Surveillance System. 

Results suggest that warrantless arrest laws do not have significant impact on physical and 

mental well-being of adult women. However, there is some evidence of minor improvements in 

physical health of adult women for laws that allow police to exercise their discretionary powers 

for making arrests.
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I estimate probit regression models for youth outcomes. Results show that passage of 

warrantless arrest laws reduces risky behaviors related to suicidal ideation, binge-drinking, and 

substance use in general. However, young people are more likely to drop out of high-school in 

the post-implementation period. Further, while accounting for heterogeneity in arrest laws, I find 

that passage of mandatory arrest laws alleviates suicidal ideation problems and substance use 

among young people. Laws that allow police to use their discretion in making arrest decisions 

reduce frequencies of binge-drinking activities. Finally, my findings provide some evidence of 

heterogeneity in the effects of the arrest laws when their impacts are studied on girls and boys 

separately. The estimates obtained in the analysis are robust to several sensitivity checks ensured 

by including state-specific economic and policy controls, pre-treatment trends controlling for 

leads and lags of the arrest laws, and state-specific linear time trends. Standard errors are 

corrected for clustering at the state level. 

The paper is organized as follows; Section 1.2 provides a background on the domestic 

violence warrantless arrest laws and youth issues commonly associated with domestic violence. 

Section 1.3 reviews related literature to explain the possible mechanisms by which arrest laws 

can affect the youth and provides a conceptual framework to motivate the analysis. Section 1.4 

describes the data and the variables used in this study. Section 1.5 outlines the empirical 

approach followed in this study. The key findings of this study are reported in section 1.6. 

Finally, Section 1.7 provides a discussion of the main results and some potential policy 

implications.



3 Child Abuse Prevention and Treatment Act (CAPTA) was originally enacted in 1974 and it was amended several 

times since then in the years 1978, 1988, 1989, 1992, 1994, 1996, 2003, and 2010. The act provides Federal fund to 

States to address child abuse (Retrieved October 2, 2015 from https://www.childwelfare.gov/pubPDFs/about.pdf). 
 
 

5 

1.2 Background 

In this section, I discuss the factors that led to the implementation of domestic violence arrest 

laws by states, heterogeneity commonly observed in these laws, and youth problems generally 

associated with domestic violence. 

 

1.2.1 Emergence of Warrantless Arrest Laws for Domestic Violence 

Governments at all levels have enacted laws and policies to protect victims of domestic violence 

and prevent further crime. For example, the Federal Government enacted the Child Abuse 

Prevention and Treatment Act (CAPTA) in 19743 to reduce child abuse, the Family Violence 

Prevention and Services Act (FVPSA) in 1984 to provide funds for domestic violence shelters 

and programs, and the Violence Against Women Act (VAWA) as a part of Violent Crime 

Control and Law Enforcement Act of 1994 to support government agencies to control violent 

crimes against women. In addition to the federal measures, states have enacted laws designed to 

address domestic violence. Among the recent state efforts are the warrantless arrest laws for 

domestic violence incidents. These laws were passed by each state at different points in time 

over the past four decades. 

Prior to the late 1970s, domestic violence was considered to be a personal family matter. 

The primary role of law enforcement agencies in domestic violence incidents was limited to 

employing conflict resolution tactics (advising and counselling services). These measures were 

mostly non-punitive and therapeutic in nature (Buzawa and Buzawa, 1993, Maxwell, Garner and
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Fagan, 2001, Iyengar, 2009, Zeoli et al., 2011). An offender could only be arrested without a 

warrant if a domestic violence crime was witnessed by the law enforcement officer investigating 

the incident (Miller, 2005, Zeoli et al., 2011). A warrant is a legal authorization issued by the 

judge that permits police to arrest a perpetrator. Limited law enforcement intervention in 

domestic violence cases can be explained by restrictions imposed by states on arrest powers of 

police officials. In addition, lack of organized information system, absence of- proper training 

programs and other institutional support impeded development of the required skills in law 

enforcement officials to handle domestic violence cases. It was further observed, that police’s 

attitude towards dealing with domestic violence varied with socio-economic status of victims and 

offenders. For example, police were less likely to show compassion towards members of lower 

economic background and other traditionally marginalized populations (Black, 1980, Buzawa 

and Buzawa, 1993). 

The period of police inaction came to an end in the 1980s. Several factors led to passage 

of domestic violence arrest laws that authorized police officers to make warrantless arrests, even 

if domestic violence crimes were committed out of their presence (Buzawa and Buzawa 1993, 

Schmidt and Sherman, 1996, Zeoli et al., 2011). Coupled with numerous domestic violence 

lawsuits, movements in support of women’s rights gained strength in demanding for increased 

participation of law enforcement agencies in domestic violence cases (Buzawa and Buzawa, 

1993, Hirschel, 2008, Zeoli et al., 2011). As a consequence, individual states implemented 

domestic violence reform statutes. The first state was Pennsylvania in 1977. These reforms 

brought large changes to the political landscape and allowed for more punitive measures against 

criminal offenders (Buzawa and Buzawa, 1993, Zeoli et al., 2011). In 1984, the U.S. Attorney 
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General’s Family Violence Task Force recognized domestic violence as a serious crime and 

recommended arrests as a suitable response to domestic violence by police (Hart, 1984, Iyengar, 

2009, Zeoli et al., 2011). In the same year, the Congress passed the FVPSA to provide funding 

for domestic violence programs, which included training for law enforcement officers, provision 

of- shelters and counselling services to victims, and funds for research on domestic violence 

cases (Iyengar, 2009). 

Research studies analyzing domestic violence arrest laws (Sherman and Berk, 1984, 

Buzawa and Buzawa, 1993, Maxwell, Garner and Fagan, 2001, Iyengar, 2009, Zeoli et al., 2011) 

unanimously agree that one of the most influential factors that triggered passage of arrest laws 

for domestic violence cases was the Minnesota Domestic Violence Experiment, 1982 (MDVE). 

MDVE was the first controlled field experiment performed to test the effectiveness of police 

actions in domestic violence. Funded by a grant from the National Institute of Justice, the 

experiment was jointly implemented by Lawrence W. Sherman, Director of Research at the 

Police Foundation and the Minneapolis Police Department. The experimental design involved 

random assignment of one of three police responses upon receiving a domestic violence call. 

Police could either - i) arrest the suspect, ii) separate the parties involved in domestic violence, or 

iii) advise the parties (Sherman and Berk 1984, Wanless, 1996). Victims were interviewed about 

subsequent violence at two-week intervals for six months after the initial incident occurred. 

Results showed that arresting the abuser was much more effective in reducing domestic violence 

compared to the other two responses (Sherman and Berk 1984, Buzawa and Buzawa, 1993, 

Schmidt and Sherman 1996, Wanless, 1996). Evidence of deterrent effects of arrests to counter 

domestic violence incidents obtained from MDVE was used to justify passage of pro-arrest laws 
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in states (Iyengar, 2009). Further, based on MDVE’s findings, VAWA (1994) provided funds to 

facilitate arrest laws across states. 

 

1.2.2 Types of Domestic Violence Arrest Laws 

Currently, all states have warrantless arrest laws for domestic violence. Research studies have 

classified the laws based on the amount of discretion an investigating police official has with 

regard to arresting a suspected offender (Zeoli et al., 2011). In particular, arrest laws for 

domestic violence can be classified as discretionary, preferred, and mandatory (Hirschel et al., 

2007, Hirschel, 2008, Zeoli et al., 2011). State laws that allow police officers to decide whether 

to arrest the suspected offender are categorized as discretionary laws. In other words, under a 

discretionary arrest law, the police have full discretion for making an arrest. Preferred arrest law 

although allows police to decide whether an arrest shall be made, it also indicates a state’s 

preference for arresting a suspect. An arrest law that requires police to arrest a suspect is termed 

mandatory law. Under mandatory arrest provisions, police officers have little or no discretionary 

powers with regard to making an arrest.  

Zeoli et al. (2011) discuss the lack of consensus among researchers on the classification 

of domestic violence arrest laws. They argue that the conflicting opinions among researchers are 

mainly due to interpretive differences caused by complexity of the laws. However in general, 

statutes that use the phrase “may arrest” are termed as discretionary laws. Statutes that express 

state’s preference for arrest and recommend arrest as a “preferred” action in domestic violence 

incidents are called preferred laws. Statutes that use phrases such as “shall arrest” or “must 

arrest” are identified as mandatory laws. At present, 22 states have a discretionary arrest law, 6 

states have a preferred arrest law, and the remaining 23 states have a mandatory arrest law 
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(Hirschel, 2007). Table 1.1 provides a full list of the state-specific warrantless arrest statutes 

along with their effective years of implementation. 

 

Table 1.1: State Arrest Laws for Domestic Violence Cases 

State Statute Year 

passed 

 

Discretionary Arrest Laws 

 

Alabama Ala. Code § 15-10-3 (a)(8) 1989 
Delaware Del. Code Ann. tit.11§1904(a)(4) 1984 
Florida Fla. Stat. ch. 741.29 (3) 1992* 
Georgia Ga. Code Ann. § 17-4-20 (a) 1981 
Hawaii Haw. Rev. Stat §709-906 (2) 1980 
Idaho Idaho Code §19-603 (6) 1979 
Illinois 725 ill. Comp. Stat. 5/112A-30 1993* 
Indiana Ind. Code Ann. § 35-33-1-1 (a)(5)(C ) 2000* 
Kentucky Ky. Rev. Stat. Ann. § 431.005(2)(a) 1996* 
Maryland Md. Code Ann. § 2-204 2001* 
Michigan Mich. Comp. Laws § 764.15a 1978 
Minnesota Minn. Stat. § 629.341 (1) 1978 
Nebraska Neb. Rev. Stat. § 29-404.02(3) 1989 
New Hampshire N.H. Rev. Stat. Ann. § 173-B:9 & N.H. Rev. Stat. 

Ann. § 594:10 (I)(b) 1979 
New Mexico N.M. Stat. Ann§ 40-13-7 (B)(5) 1987 
North Carolina NC Gen. Stat. § 15A-401 (b)(2) 1991* 
Oklahoma Okla. Stat. tit. 22, § 40.3 (B) 1987 
Pennsylvania 18 Pa. Cons. Stat. § 2711(A) 1986 
Texas Tex. Code Crim. P. Ann. art. 14.03 (a)(4) 1989 
Vermont Vt .R. Cr. P. 3(a)(C ) 2002* 
West Virginia W.Va. Code § 48-27-1002(a) 1994* 
Wyoming Wyo. Stat. Ann. § 7-20-102 (a) 1987 

 

Preferred Arrest laws 

 

Arkansas Ark. Code Ann.§ 16-81-113 1991* 
California Cal. Penal Code § 13701 (b) 1996* 
Massachusetts Mass. Gen. Laws Ann. ch. 209A § 6 (7) 1988 
Montana Mont. Code Ann.§ 46-6-311(2)(a) 1991* 
North Dakota N.D. Cent. Code § 14-07.1-10(1) 1995* 
Tennessee Tenn. Code Ann.§ 36-3-619 1995* 

*States that implemented warrantless arrest laws for domestic violence incidents within 

the period of study (1991-2013).
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Table 1.1 contd.: State Arrest Laws for Domestic Violence Cases 

State Statute Year 

passed 

 

Mandatory Arrest laws 

 

Alaska Alaska Stat. § 18.65.530(a) 1996* 

Arizona Ariz. Rev. Stat. Ann. § 13-3601(B) 1991* 
Colorado Colo. Rev. Stat. § 18-6-803.6(1) 1994* 
Connecticut Conn. Gen. Stat. § 46b-38b(a) 1987 
District of Columbia D.C. Code Ann. § 16-1031 1991* 
Iowa Iowa Code § 236.12(2)(3) 1990 
Kansas Kan. Stat. Ann. § 22-2307(b)(1) 2000* 
Louisiana La. Rev. Stat. Ann. § 46:2140 ; Ch. C. Art. 1573(1) 1985 
Maine Me. Rev. Stat. Ann. tit. 19-A, § 4012(5) 1995* 
Mississippi Miss. Code Ann. § 99-3-7(3) 1995* 
Missouri Mo. Rev. Stat. § 455.085 1989 
Nevada Nev. Rev. Stat. Ann. § 171.137(1) 1985 
New Jersey N.J. Stat. Ann. § 2C:25-21(a) 1991* 
New York N.Y. Crim. Proc. Law § 140.10(4)(a) 1996* 
Ohio Ohio Rev. Code Ann. § 2935.032(A)(1)(a)(i) 1995* 
Oregon Or. Rev. Stat. § 133.055(2)(a) 2001* 
Rhode Island R.I. Gen. Laws § 12-29-3(c)(1) 2000* 
South Carolina S.C. Code Ann. § 16-25-70(B) 2002* 
South Dakota S.D. Codified Laws § 23A-3-2.1 1998* 
Utah Utah Code Ann. § 77-36-2.2(2)(a) 1995* 
Virginia Va. Code Ann. § 19.2-81.3(B) 2002* 

Washington Wash. Rev. Code § 10.31.100(2)© 1999* 
Wisconsin Wis. Stat. § 968.075 (2)(a) 1996* 

*States that implemented warrantless arrest laws for domestic violence incidents within 
the period of study (1991-2013). 
Notes: Information on arrest laws for domestic violence incidents have been primarily 
obtained from Hirschel (2008), Iyengar (2009), Zeoliet. al (2011). The dates of 
implementation of these laws have been verified from Lexis Nexis and HeinOnline 
databases. There are some discrepancies regarding the information on the years of passage 
of mandatory arrest laws for some states between the above-mentioned studies. Further 
analyses, accounting for the differences have been performed to confirm the results 
obtained in this study. Nature of the effects of arrest laws with alternative passage dates do 
not vary. 
 

 

1.2.3 Domestic Violence and Youth 

The direct economic costs associated with domestic violence incidents amount to more than 37 

billion dollars annually, in terms of law enforcement and legal expenses, medical and mental



4 Centers for Disease Control and Prevention (CDC, 2003) reports that cost of intimate partner violence exceeds 5.8 
billion dollars each year, of which 4.1 billion dollars account for direct medical and mental health care services.  
 

5WHO (2013) reports that world-wide, 35% of women suffer domestic violence, a significant fraction of which are 
young adults or less than 18 years. 
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health treatment fees, and foregone earnings (Safe Horizon, 2015).4 In 76% of domestic violence 

crimes committed in the United States every year, victims are women (Truman and Morgan, 

2014). Although young women ages 18-34 years are at the greatest risk of domestic violence 

victimization5, a large fraction of domestic violence victims experience sexual violence, stalking, 

psychological aggression and verbal abuse for the first time when they are under 17 years of age 

(CDC, 2003, Black, 2010, Truman and Morgan, 2014, Safe Horizon, 2015). In 2012, an 

estimated 686,000 children were identified as victims of domestic violence and maltreatment in 

the form of lack of supervision and neglect, physical and sexual abuse, parental alcohol/drug 

abuse, and emotional and threatened abuse (Children’s Bureau of the U.S. Department of Health 

and Human Services, 2012). Further, every year, over 7 million children reside in households 

associated with severe domestic violence (Mc.Donald, 2006, DeBoard-Lucas, 2011). 

Child and youth outcomes associated with domestic violence exposure have been widely 

studied across various disciplines (Beitchman, 1992, Briere and Elliott, 1994, Cicchetti and Toth, 

1995, Kolbo et al., 1996, Mullen, 1996, Gayla, 1998, Brown et al., 1999, Edleson, 1999, Widom 

and Susanne, 2001, Holden, 2003, Kitzmann, 2003, Mc.Donald et al., 2006, Mc.Donald and 

Grych, 2006, Holt et al., 2008, Child Welfare Information Gateway, 2013, Izaguirre and Esther 

2015). Children and adolescents exposed to domestic violence are victimized, either by directly  

experiencing abusive behavior from their family members and intimate partners or by witnessing 

domestic violence in their homes. Evidence from studies focusing on young victims who are 

directly abused by their family members and intimate partners shows a strong association
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between domestic violence and various physical as well as mental health-related disorders 

(Beitchman, 1992, Briere and Elliott, 1994, Cicchetti and Toth, 1995, Mullen, 1996, Brown et 

al., 1999, Widom and Susanne, 2001, Child Welfare Information Gateway, 2013). In particular, 

the common physical health issues include cardio-vascular problems, diabetes, asthma, obesity, 

and hypertension and the mental health problems generally involve poor development of 

cognitive and non-cognitive abilities, mental stress, hypervigilance, and anxiety. Further, young 

victims may also suffer from emotional and psychological complications such as depression, low 

self-esteem, and incidence of suicidal thoughts. Long-term consequences of childhood 

experience of domestic violence can include problems related to substance misuse (smoking, 

alcohol and illicit drugs), sexual risk-taking, abusive behavior, and delinquency among 

adolescents. Research on child outcomes associated with witnessing of domestic violence also 

shows similar evidence of child health and behavioral problems (Gayla, 1998, Edleson 1999, 

Kitzmann, 2003, Mc.Donald et al., 2006).  

 

1.3 Mechanism  

This study contributes to the existing domestic violence literature as the first to analyze the 

effects of public measures designed to address domestic violence on the youth. A basic 

understanding of the underlying mechanisms that can explain the causal relationship studied in 

this analysis is provided here. I review related social research literature on domestic violence 

arrest laws and youth outcomes to conceptualize the link between the two.



6The experiments were conducted in Charlotte, North Carolina; Colorado Springs, Colorado; Dade County, Florida; 
Milwaukee, Wisconsin; and Omaha, Nebraska. 
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1.3.1 Evidence from Related Literature 

The main findings of this study are likely to be driven by two opposing effects. I use evidence 

found in existing literature on impacts of arrests and arrest laws on domestic violence to discuss 

each of these effects. 

Sherman and Berk (1984) concluded from MDVE, that arresting a domestic violence 

abuser deters subsequent violence against the victim during the six-month follow-up period after 

the initial incident was reported to the police. In an attempt to replicate the findings of MDVE, 

five more field experiments were performed as a part of Spouse Assault Replication Program 

(SARP) funded by National Institute of Justice between 1981 and 1991 (Maxwell, Garner and 

Fagan, 2001).6 The experiments produced inconsistent findings on the deterrent effects of arrests 

as the primary information used for the analyses varied across the studies. Improving on the 

statistical analysis of these field experiments and using comparable dependent and independent 

variables, Maxwell, Garner, and Fagan (2001) provided more consistent and precise estimates of 

the deterrent impact of arrests on domestic violence. Consistent with MDVE, they found that 

arresting domestic violence abusers is related to reduction in subsequent aggression against their 

intimate partners. In particular, an abuser is less likely to repeat the crime after being arrested. 

Hence, public policies that allow police to adopt punitive measures by arresting domestic 

violence perpetrators may effectively reduce future risks of domestic violence exposure. As a 

consequence, these measures can lead to better youth outcomes by improving family 

relationships and home environments. 

Iyengar (2009) shows that intimate partner homicide rates increase in states that mandate 



 
 

14 

arrests for domestic violence. She explains her results based on two theories, “reporting” and 

“reprisal”. Reporting theory argues that in the presence of strict arrest laws, domestic 

violencevictims might be less willing to report an incident to the police due to fear of facing 

subsequent violence from their abusers and other psychological and emotional reasons. Reprisal 

hypothesis is related to abuser’s response to their arrests. It argues that abusers may react to their 

arrests with higher aggression and punish their victims more severely after returning home. 

Under both the arguments, arrest laws may tend to increase incidence of domestic violence.  

Further, Hirschel et al. (2007) observed that passage of mandatory and preferred arrest 

laws leads to an increase in misdemeanor arrests and dual arrests. In dual arrests, both the parties 

involved in domestic violence get arrested. This usually happens when an investigating officer is 

unable to identify the primary offender and the victim. Iyengar (2009) uses the rising trend of 

dual arrests as one explanation why reporting might decline in presence of mandatory arrest 

laws. In the context of this study, if dual arrests lead to removal of both the parents from a 

household, their children are likely to be exposed to lack of financial support, parental care, and 

parental monitoring. This can cause further emotional and health-related problems. In addition, if 

the arrested parties are the primary wage earners in the family, then lack of access to financial 

resources caused by the arrests may induce older teenagers and young adults to quit their 

education and seek employment to support their families. 

In his study related to youth risky behaviors, Gruber (2009) discusses the recent shifts in 

the intensity with which adolescents pursue risky activities. For example, during the 1990’s, 

while youth homicide rate and teen births were declining, youth smoking and marijuana use were 

rising. One possible explanation for these observed shifts in the trends across risky behaviors is 

provided by his “conservation of risk” model. Propensity of young people to engage in risky 



 

7Almond and Currie (2011) also mention other production functions of health or human capital discussed in the 
literature, e.g. Constant Elasticity of Substitution (CES). However, the linear function conveys the main predictions 
of the model.  
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behaviors can induce substitutability of one risky behavior for another. In particular, according to 

conservation of risk hypothesis, efforts undertaken to reduce one type of risky behavior might 

increase a person’s preference for some other forms of risk. Substitutability of one risky behavior 

for another, explained by the conservation of risk theory, is important for this study as it 

considers a number of behavioral outcomes as measures of youth mental and emotional well-

being. 

 

1.3.2 Conceptual framework 

Long-term effects of early childhood conditions have been widely studied in economic literature 

and across other social disciplines. Cunha and Heckman (2008, 2010) have argued in favor of 

importance of family’s role in developing cognitive and non-cognitive abilities in a child through 

genetics, parental investments, and choice of environments in which a child is raised. Along the 

same line of reasoning, Almond and Currie (2011) conceptualized health or human capital at the 

end of a two-period childhood as a stock variable, h, which is a linear combination of health 

investments made by child’s parents in the two periods. More specifically, the health production 

function7 is: 

h = A�γI1 + (1- γ�I2 ]        (1.1� 

In equation (1.1), I1 is the health investments made in early childhood (period 1) and I2 is 

health investments in the later part of childhood (period 2). Factor productivity is represented by 

A and γ is the share parameter. Choice of allocation of investments across the two periods is 

important if γ ≠ 0.5. For example, health investments in early childhood shall yield higher returns 
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in adult health than investments in the later part of childhood if γ > 0.5. Further, h varies more 

than proportionally with I1 if γA > 1. Thus, health investments received during early childhood 

have long-term impact on adult health in this model. Hence, shocks that are likely to affect early 

childhood health investments can affect future health. In this study, I assume that state 

intervention in the form of domestic violence arrest laws introduces a shock to health 

investments. To be specific, based on the value of γ, changes in parental and family responses 

due to passage of domestic violence arrest laws can determine health investments received by 

young people during their childhood. These family responses and hence, health investments are 

likely to vary with the magnitude of the effects discussed in the previous section.  

 

1.4 Data 

To conduct my analysis, I combine various sources of data. I describe them in this section. 

 

1.4.1 State Aggregate Measures of Crime and Arrest Rates 

First, I investigate the effects of the state arrest laws on annual state aggregate measures of 

aggravated assault rates, violent crime rates, and arrest rates for violent crimes and family 

violence. Following the approach of some previous studies (Hirschel et al., 2007, Iyengar, 2009, 

Zeoli et al., 2011), I try to examine the changes in domestic violence crimes and police response 

with the passage of the arrest laws. 

Based on the availability of information, I use Uniform Crime Reports (UCR) data on 

total violent crime rates and aggravated assault rates across states for the period 1991-2012 and 

violent crime arrest rates and family violence arrest rates in each state for the period 1995-2012. 
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All the measures on crime rates and arrest rates are provided in number of cases per 

100,000 population units. State population estimates are also obtained from UCR. To examine 

the effects of the arrest laws on arrest and crime rates, I perform ordinary least squares (OLS) 

regressions using natural log transformation of the above rates as dependent variables.  

 

1.4.2 Physical and Mental Health Measures of Adult Women 

Young adult women are at the greatest risk of victimization of domestic violence. In the next part 

of my analysis, I study the impact of warrantless arrest laws on the physical and mental health of 

adult women. This analysis estimates the effects of the arrest laws on adult women, since 

mothers’ well-being affects child and youth health and behavioral outcomes.  

 I employ individual-level data drawn from Behavioral Risk Factor Surveillance System 

(BRFSS) for the period 1993-2013. The BRFSS is a large health-related annual, cross-sectional, 

state-administered telephone survey of adult US residents (18 years and older). The surveys are 

conducted by the participating states’ health departments in coordination with the Centers for 

Disease Control and Prevention (CDC). I use information on women’s mental health and 

physical health conditions in 30 days prior to the survey as my outcome variables. 

 

1.4.3 Measure of Youth Outcomes  

The data for the primary analysis in this study are obtained from repeated cross-sections 

of national and state Youth Risk Behavior Surveys (YRBS) and Current Population Survey 

(CPS) for the period 1991-2013. The national YRBS is conducted by the CDC biennially in 

order to monitor various types of health risk behavior of young individuals across the US. The 

individual-level data is based on survey responses provided by a nationally representative sample



 

8This study uses definition of status dropout rate to identify high-school dropouts based on the definition provided 
by National Center for Education Statistics. Reference: https://nces.ed.gov/fastfacts/display.asp?id=16
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of high-school students, ages 12-18 years. Administered by the state education and health 

agencies, the state YRBS are coordinated by the CDC. The state-level surveys are similar to the 

national survey. I combine the state and national YRBS to accommodate as many arrest law 

changes as possible for identification. This is similar to the approach followed by Anderson, 

Hansen and Rees (2012), Sabia and Anderson (2014), Sabia et al. (2014), and Sabia and Bass 

(2015).  

Sponsored jointly by the U.S. Census Bureau and the U.S. Bureau of Labor Statistics, the 

CPS is the primary source of labor force statistics used for various labor market analyses. This 

study uses current school enrollment status of young individuals (16-24 years) drawn from 

Annual Social and Economic Supplement to identify high-school dropouts across states as a 

measure of youth academic outcomes.8 

Section 1.2.3 summarizes important findings of research on the common youth problems 

associated with exposure to domestic violence. Based on the discussion, I consider eight relevant 

youth behavioral measures as indicators of their mental health and behavioral outcomes in order 

to perform my main analysis. The YRBS measures include outcomes related to a person’s 

involvement in physical fights in the year preceding the survey, occurrence of suicidal thoughts 

in the year prior to the survey, sexual behavior in three months prior to the survey, youth 

smoking, binge-drinking, and marijuana use in one month prior to the survey. All the outcomes 

are converted to binary indicators. Details on the relevant survey questions and construction of 

the dichotomous indicators are provided in table 1.2.  

My analysis also looks at changes in academic outcomes of young people due to 

implementation of domestic violence arrest laws.  For this, I use the CPS sample of people ages
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16-24 years for the period 1991-2013. I construct the individual high-school dropout indicator 

that equals 1 if a person is a high-school dropout and 0 otherwise.  

 

Table 1.2: Indicators of youth mental health and behavioral outcomes from YRBS and CPS 

 

 

Notes: Based on the variables ‘Smoking’, ‘Binge-Drinking’ and ‘Marijuana’, a binary variable ‘Substance 
use Index’ was constructed for primary analysis. Substance use Index equals 1 if Smoking or Binge-
Drinking or Marijuana equals 1 and its 0 otherwise. 
�Individual High-School Dropouts have been identified based on the definition provided by National Center 
for    Education Statistics (Retrieved January, 2015 from https://nces.ed.gov/fastfacts/display.asp?id=16). 

Survey question   
Variable 

Name 

Survey 

period 
Binary Outcome 

‘During the past 12 months, how many times 

were you in a physical fight?’ 

Fights 
1991-2013 

0 – Never 
1 – At least once 

‘During the past 12 months, did you ever 

seriously consider attempting suicide?’ 

Suicide 
Ideation 1991-2013 

0 – No 
1 – Yes 

‘During the past 3 months, with how many 

people did you have sexual intercourse?’ 

Sexual 
Risk 

1991-2013 0 – None, none in the 
past three months, or 
just one partner 
1 – More than one 
partner 

‘During the past 30 days, on the days you 

smoked, how many cigarettes did you smoke per 

day?’ 

Smoking 1991-2013 

0 – None 
1 – At least one 

‘During the past 30 days, on how many days did 

you have 5 or more drinks of alcohol in a row, 

that is, within a couple of hours?’ 

Binge 
Drinking 

1991-2013 
0 – Never 
1 – At least one 

‘During the past 30 days, how many times did 

you use marijuana?’ 

Marijuana 1991-2013 
0 – Never 
1 – At least once 

Individual High-School Dropout� 

(16-24) 

High-School 
Dropout 

1991-2013 
0 – Not a HS dropout  
1 – Did not finish HS 
and is not enrolled in 
any school 
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1.4.4 Arrest Laws for Domestic Violence Incidents 

Domestic violence warrantless arrest laws have been subject to a few recent research studies 

(Hirschel et al., 2007, Hirschel, 2008, Iyengar, 2009, Zeoli et al., 2011). These studies mainly 

analyze the impact of the arrest laws on intimate partner violence (Iyengar, 2009, Zeoli et al., 

2011) and police response to intimate partner violence crimes (Hirschel et al., 2007). In their 

studies, Hirschel (2008), Iyengar (2009), and Zeoli et al. (2011) provide information on the state-

specific statutes defining the domestic violence arrest laws and the respective years of 

implementation of these laws. Using details provided by these three studies, I define a variable 

‘Law’, which takes the value, 1 for state- s from the year after it has enacted warrantless arrest 

law in year- t. Law equals 0 for year- t and the years prior to t. Coding the explanatory variable 

in this manner accounts for the fact that YRBS and CPS, ASEC surveys are conducted during the 

spring (February-March), whereas, evidence gathered from LexisNexis and HeinOnline 

databases shows that the arrest laws were enacted after spring of their passage years. 

The above studies also discuss the classification of warrantless arrest laws across states 

based on the extent to which police officials can exercise their discretionary powers to arrest a 

domestic violence suspect. While Iyengar (2009) focuses mainly on the states with mandatory 

arrest laws, Hirschel (2008) and Zeoli et al. (2011) classify all states into three groups namely, 

mandatory, discretionary, and preferred arrest law. This allows me to discern the effects of arrest 

laws in states that mandate arrests for domestic violence from states where the police have 

discretionary powers to arrest a suspect for domestic violence. In order to consider this 

heterogeneity, I create a categorical variable, ‘Law_Type’, which takes the value, 1 in the period 

after state- sdp enacted a discretionary or a preferred arrest law, and 2 for the post-implementation
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period for state- sm that enacted a mandatory arrest law. Law_Type equals 0 for periods before an 

arrest law was passed in a certain state.  

 

1.4.5 Youth Individual Demographic Controls 

In the analyses performed using individual-level YRBS and CPS data, I control for multiple 

demographic characteristics of the youth in my regressions. Models using youth outcomes as 

dependent variable control for age, sex, race, ethnicity, and education level. The education level 

information for YRBS includes high-school students’ grades. 

 

1.4.6 State-Specific Policy and Economic Controls 

Youth outcomes considered in the analysis are likely to be affected by other public policies 

adopted by states. To avoid omitted variable bias, I include controls for state policies on criminal 

sanctions related to child witness of domestic violence (Child Welfare Information Gateway) and 

school anti-bullying laws (US Department of Education). Domestic violence is often associated 

with alcohol and substance use (Barnett and Fagan, 2003, Parker and Auerhahn, 1998). Research 

shows that state regulations imposed on alcohol and illegal drugs can affect domestic violence 

(Markowitz and Grossman, 1998, 2000). Hence, I include state beer taxes (Beer Institute) and 

cigarette taxes (Tax Burden on Tobacco) as further state regulation controls.  

Economic conditions may also have an impact on violent crimes (Blau and Blau, 1982, 

Tauchen, Witte and Long, 1991, Krug, 2002). To control for state economic measures and 

further increase precision of estimates, I include states’ seasonally adjusted annual 

unemployment rates (Bureau of Labor Statistics) and state per-capita personal income expressed 

in 2005 dollar terms (Bureau of Economic Analysis). 
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1.5 Empirical Approach 

The primary analysis uses variation across states and time in the implementation of warrantless 

arrest laws for domestic violence incidents for identification of the effects of the laws on youth 

mental health and behavioral outcomes. The reduced form estimates of effects of arrest laws on 

youth outcomes are obtained using differences-in-differences models. The main regression is: 

Y∗
ist = α +  β1 Lawst + θ1δst + θ2(δst × Lawst) + β2'Xist+ β3'Zst+ γs + λt            

+ (Ωs.t�+ εist ,               (1.2� 

where Y*ist is the dichotomous indicator of youth outcome of individual- i in state- s and 

time- t. The variable Lawst is the main explanatory variable, which is either 0 or 1 based on the 

timing of passage of law in each state, as described in Section 1.4.4. The parameter of interest, 

β1, measures the effect of warrantless arrest laws on the various youth outcomes considered in 

this study. Xist is the vector of individual-level controls and Zst is the vector of state-level 

controls. γs captures the time-invariant state fixed effects and λt is a vector of time fixed effects 

that controls for factors affecting the nation as a whole. 

Further concerns related to identification of β1 may arise from policy endogeneity if 

states respond to trends of rising youth mental and behavioral problems by implementing 

domestic violence arrest laws. To address this concern, I control for pre-treatment trends in 

implementation of the arrest laws (Angrist and Pischke, 2009). To conduct a parameterized event 

study, the variable, δst in equation (1.2), is constructed in a way such that it takes negative values 

for periods prior to implementation of arrest law in a state and positive values in the post-

implementation period. If a state- s passed a warrantless arrest law in the year 2005, δst equals -2 

in the study year 2003 for that state, -1 in 2004, 0 in 2005, 1 in 2006, 2 in 2007, and so on. δst 

equals 0 in the year of implementation of the law. Including the interaction term (δst x Lawst) 
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allows the linear trend in outcomes to vary before and after implementation of arrest laws. 

Hence, θ1 estimates the pre-implementation trend in the youth outcomes, while θ2 identifies the 

difference in the outcomes before and after warrantless arrest laws were passed in states. If θ1 is 

significantly different from zero, policy endogeneity may be present.  

I estimate regression models similar to equation (1.2) to study the impact of the arrest 

laws on state aggregate measures of violent crimes and police response to violent crimes. The 

dependent variables are natural log transformation of each of the crime and arrest rates. I perform 

OLS regressions to estimate the relationship.  

In BRFSS surveys, physical and mental health outcomes are measured in count of days in 

the month prior to the survey, in which respondents suffer from physical and mental health 

illness. I estimate equation (1.2) by performing negative binomial regressions for my analysis on 

adult women. Negative binomial regression is robust to using OLS or Poisson regressions for the 

BRFSS outcomes used for this study. 

Finally, for the binary indicators of youth outcomes, causal relationships are estimated 

using probit regressions. The estimates in all the regression models are obtained using 

unweighted regressions and the standard errors are corrected for clustering at the state level. 

 

                                                   1.6 Results 

 

      1.6.1 Summary Statistics 

Table 1.3 provides information on all the outcome variables used in my analyses grouped by 

their data sources. It also reports the corresponding study periods for the dependent variables`, 

which are chosen based on the availability of information in the data sources used. Table 1.4 
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reports the summary statistics for the youth outcomes after stratifying the YRBS and CPS 

samples by sex. 

In table 1.5, I report the individual demographic controls of the BRFSS sample. These 

controls include individual-level information on race, ethnicity, education, age, marital status, 

employment, and annual household income. Whites account for around 84% of the total sample. 

6.2% of the sample of adult women are Hispanics. Around 42% of the total women do not have 

college education. Distribution of ages of adult women shows that approximately 36% of the 

total sample are 60 years old or above 60 years. 51% of the women are married. Employed 

women account for 50% of the total sample. Housewives, students, retired women, women out of 

work, and those who are unable to work comprise the other 50% of the sample and are reported 

as ‘not employed’ in the table.  Finally, about 35% of the women live in households with total 

annual family income of 50,000 dollars or more. 
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Table 1.3: Summary Statistics of Outcome Variables, by Data Source 

 

 FBI Uniform Crime Reports 

(UCR) 

Behavioral Risk Factor 

Surveillance System 

(BRFSS) 

Youth Risk Behavior 

Survey (YRBS) 

Current Population 

Survey (CPS) 

 
Mean (StD) 

[N] 
Study 
Period 

Mean (StD) 
[N] 

Study 
Period 

Mean (StD) 
[N] 

Study 
Period 

Mean (StD) 
[N] 

Study 
Period 

         

Aggravated Assault Rates 
(per 100,000 population) 
 

299.074 (178.308) 
[1,122] 

1991-
2012 

      

Violent Crime Rates 
(per 100,000 population) 
 

474.737 (300.636) 
[1,122] 

1991-
2012 

      

Violent Crime Arrest 
Rates 
(per 100,000 population) 
 

167.719 (97.208) 
[898] 

1995-
2012 

      

Family Violence Arrest 
Rates (per 100,000 
population) 

48.725 (48.430) 
[898] 

1995-
2012 

      

Physical Health 
(number of days in the 
past month) 

  4.048 (8.564) 
[5,647,827] 

 

1993-
2013 

    

Mental Health 
(number of days in the 
past month) 

  3.351 (7.626) 
[5,664,916] 

 

1993-
2013 

    

Fights 
 

 
 

  0.318 (0.466) 
[1,205,959] 

1991-
2013   

Suicide Consideration 
 

 
 

  0.173 (0.378) 
[1,232,325] 

 

1991-
2013   

Sexual Risk 
 

 
 

  0.095 (0.293) 
[1,068,348] 

 

1991-
2013   

Smoking 
 

 

 

  0.199 (0.399) 
[1,240,000] 

 

1991-
2013   

Binge-Drinking 
 

 

 

  0.232 (0.422) 
[1,259,548] 

 

1991-
2013   

Marijuana 
 

 

 

  0.202 (0.402) 
[1,273,874] 

 

1991-
2013   

Substance Use Index 
 

 
 

  0.356 (0.479) 
[1,312,947] 

1991-
2013   

Individual Drop out (16-
24 years) 

    

  
0.111 (0.314) 

[502,151] 
 

1991-
2013 

Notes: The study periods for BRFSS outcomes (1993-2013) and for both the arrest rates obtained from UCR (1995-2012) are considered based 
on the availability of the relevant information used in the analysis. Except for ‘Physical Health’, ‘Mental Health’, ‘Binge-Drinking’, 
Aggravated Assault Rate’, ‘Violent Crime Rates’, ‘Violent Crime Arrest Rates’ and ‘Family Violence Arrest Rates’, all the outcomes are 

binary variables (0 and 1).
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Table 1.4: Summary Statistics of Youth Outcome Variables, by Sex (1991-2013) 

 Females Males 

 
Mean (StD) 

[N] 
Mean (StD) 

[N] 

Fights 
 

0.244 (0.430) 
[6,18,309] 

 

0.394 (0.489) 
[5,82,902] 

Suicide Consideration 
 

0.214 (0.410) 
[6,30,510] 

 

0.128 (0.334) 
[5,97,195] 

Sexual Risk 
 

0.062 (0.241) 
[5,58,479] 

 

0.130 (0.336) 
[5,06,243] 

Smoking 
 

0.188 (0.390) 
[6,38,622] 

0.209 (0.406) 
[5,96,611] 

 

Binge-Drinking 
 

0.210 (0.407) 
[6,47,530] 

 

0.255 (0.436) 
[6,07,020] 

 

Marijuana 
 

0.175 (0.380) 
[6,55,050] 

0.229 (0.420) 
[6,13,781] 

 

Substance Use Index 
 

0.330 (0.470) 
[6,68,445] 

0.381 (0.486) 
[6,38,353] 

 
Individual Drop out (16-24 
years) 

0.103 (0.304) 
[2,52,173] 

0.120 (0.324) 
[2,49,978] 
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Table 1.5: Individual level Demographic Controls, BRFSS (Adult Women) 

Adult Women 
Behavioral Risk Factor Surveillance 

System (BRFSS) 

Variables % in sample [N] 

Race  

Whites 83.55 [2,964,997] 

Non-whites 16.45 [583,660] 

Ethnicity  

Hispanics 6.22 [221,655] 

Non-hispanics 93.78  [3,342,275] 

Education  

Less than or equivalent to High-school 41.69 [1,488,948] 

College (1-3 years) 28.14 [1,004,914] 

College (4 years or more) 30.16  [1,077,204] 

Age  

20 years and below  1.84 [65,214] 

21 years to 30 years 10.18 [361,738] 

31 years to 40 years 14.10 [500,770] 

41 years to 50 years 16.35 [580,439] 

51 years to 60 years 17.27 [613,162] 

Above 60 years 35.72 [1,268,116] 

Marital Status  

Married 50.94 [1,816,482] 

Unmarried 14.56 [519,295] 

Divorced or Separated 17.23 [614,425] 

Widowed 17.27 [615,933] 

Employment  

Employed  49.73 [1,780,607] 

Not employed  50.27 [1,799,941] 

Household Income  

Less than $25,000 24.03[723,693] 

Less than $35,000 13.82 [416,247] 

Less than $50,000  16.04 [483,176] 

$50,000 and above 35.21 [1,060,370] 

 

 

Table 1.6 reports the summary statistics of the individual-level demographic 

characteristics used in YRBS and CPS samples. Young men account for 49% of the YRBS 

sample and 50% of the CPS sample. 50% of the YRBS sample consists of Whites, while in CPS 

sample their share is 80%. The percentages of Hispanics in YRBS and CPS are 18 and 20 
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respectively. The YRBS sample is mostly comprised of adolescents aged 15-17. High-school 

students aged 15 and 16 comprise 26% of the sample, each. 23% of the high-school students are 

17 years old. Around 13% of the YRBS sample is 14 years old or younger and the remaining 

12% are young adults. In the CPS data used for the analysis, 14% of the individuals are 16 years 

old, another 14% of them are 17 years old and the other 72% are adults. 28% of the YRBS 

sample is comprised of 9th graders, 27% of the individuals are in the 10th grade, 24% in 11th 

grade, and the remaining 21% are in the 12th grade. Observations recorded as ungraded in the 

YRBS were treated as missing information. In the CPS sample, while 67% of the people have a 

high-school diploma or less, the other 33% are in college. 

 

Table 1.7 provides information on the state-level covariates considered in this study. The 

mean unemployment rate for the study period, 1991-2013 is around 6% with a standard deviation 

of a little over 2%. Average per capita personal income calculated in terms of 2005 dollars is 

around 36,017 dollars with a standard deviation of around 11,513 dollars. Beer taxes and 

cigarette taxes across states, reported with 2005 as the reference period, have means of 0.3 

dollars and 0.5 dollars, respectively.
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Table 1.6: Youth Individual level Demographic Controls, YRBS and CPS 

 

 

 

 

 

 

 Youth Risk Behavior 

Survey (YRBS) 

Current Population Survey 

(CPS) 

Variables  % in sample [N] % in sample [N] 

Gender  

Male  48.85 [668,445] 49.78 [249,978] 

Female  51.15 [638,353] 50.22 [ 252,173] 

Race  

White  49.86 [632,532] 79.66 [399,997] 

Non-whites  50.14 [636,197] 20.34 [102,154] 

Ethnicity    

Hispanics  18.18 [260,093] 19.68 [98,812] 

Non-Hispanics  80.82 [1,008,636] 80.32 [403,339] 

Age  

12 years old or younger  0.28 [3,694]  

13 years old   0.44 [5,692 ]  

14 years old   12.13 [ 158,064]  

15 years old   25.53 [332,658]  

16 years old   26.40 [344,010] 13.64 [68,498] 

17 years old   22.97 [299,221] 13.49 [67,752] 

18 years old or older   12.25 [159,600] 72.87 [365,901] 

Education  

9th grade  28.23[366,430]  

10th grade  26.76[347,378]  

11th grade  24.30[ 315,398]  

12th grade  20.69 [268,576]  

Ungraded  0.02  [206]  

High-school diploma or less    66.59 [334,382] 

More than High School    33.41 [167,769] 
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Table 1.7: Information on State-Level Controls and Arrest laws for Domestic Violence Cases, by 

Data Source 

Notes: Variable ‘Arrest Law’ is an indicator variable which is equal to 0 when a state has not 
passed a warrantless arrest law for domestic violence and it is 1 after the state has passed the law. 

 

 

1.6.2 Effects of Warrantless Arrest Laws on Crime and Arrest Rates 

First, I use information obtained from UCR to estimate the impact of state warrantless arrest laws 

on state crime rates related to aggravated assaults and violence. Further, to measure the influence 

of the arrest laws on the role of law enforcement agencies, I use state arrest rates for violent 

crimes and family violence. Table 1.8 provides the estimated coefficients. 

Variables 

 

Mean (StD) Source 

 
 
Arrest Laws in general  

0.897 (0.304) 

David Hirschel (2008),  
RadhaIyengar (2007), 
April M. Zeoli et. al 
(2011), Lexis Nexis, 
HeinOnline 

 
Unemployment Rates (Seasonally 
adjusted) 
 

 
6.321 (2.003) 

 
Bureau of Labor 
Statistics 

Per Capita Personal Income (2005$) 36017.390 (11512.520) Bureau of Economic 
Analysis 
 

Beer tax (in dollars) 
 

0.279 (0.238) Beer Institute 

Cigarette tax (in dollars) 
 

0.534 (0.628) Tax Burden on Tobacco 

Anti-bullying policy 
 

0.410 (0.491) US Department of 
Education, 
www.bullypolice.org 
 

Child witness to Domestic Violence 
Law 

0.249 (0.432) Child welfare 
information gateway, 
Lexis Nexis, HeinOnline 
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  Results show that warrantless arrest laws reduce violent crime rates in states by 

approximately 5% (e-0.047 – 1 = 0.046) and is statistically significant at the 10% level. For 

measures of aggravated assault rates, violent crime arrest rates, and family violence arrest rates 

the effects are not statistically different from zero. 

  After classifying the laws according to the discretionary powers of police officers, results 

suggest, that on an average, mandatory arrest laws lead to a 6% reduction in aggravated assault 

rates and another 6% reduction in violent crime rates. The effects are statistically different from 

zero at the 10% and 5% levels, respectively. I do not find any significant impact of discretionary 

and preferred arrest laws on violent crime rates. The reduction in the aggravated assaults and 

violent crimes after the passage of arrest laws, especially mandatory arrest laws, may explain the 

statistically insignificant changes observed in the arrest rates in the post-implementation periods. 

In particular, this may indicate that the fear of getting arrested due to the states’ legislative 

measures can deter domestic violence without considerable police interventions. 

It is also important to consider that the crime rates are estimated by using number of 

incidents reported to the police, and hence may not be representative of actual number of 

domestic violence crimes occurring in states. As Iyengar (2009) argues, reporting of domestic 

violence incidents may decline if states adopt stronger punitive measures for domestic violence 

offenders. This would imply a decline in the number of reported incidents of violent crimes with 

the passage of laws. Hence, a lack of information can restrain police from responding to domestic 

violence crimes effectively.  

The estimates are robust to the inclusion of pre-treatment trends and state-specific linear 

time trends. Positive and statistically significant coefficients of pre-implementation trend of 
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arrest laws give possible indication of policy endogeneity in the estimated models. In 

particular, states that implement arrest laws tend to have increasing number of aggravated 

assault crimes, violent crimes, and violent crime arrests leading up to passage of the  laws. 

Including pre-treatment trends addresses this particular issue of policy endogeneity. 

Figure 1 compares trends in aggravated assault rates and violent crime rates before and 

after implementation of the arrest laws in states. Figure 2 compares pre- and post-

implementation trends in arrest rates for violent crimes and family violence.  

 

Table 1.8: Difference-in-differences Estimates of Relationship between Arrest Laws for Domestic 

Violence Incidents and Crime Rates, Arrest Rates for Violent Crimes across States 

***Significant at 1% level **at 5% level *at 10% level 
Notes: Unweighted ordinary least square estimates are obtained using data from FBI Uniform Crime Reports. All the outcomes are 
converted to their logarithmic values. For consistency, OLS regressions were further performed using the rates. Findings are 
consistent with the estimates obtained in the above table. Standard errors were corrected for clustering on the state and are 
provided in parentheses. State controls include information on unemployment rates, per capita personal income, cigarette taxes, 
beer taxes, anti-bullying policies and child witness of domestic violence laws. 

 Crime Rates Arrest Rates 

 Aggravated Assault 
Rates 

Violent Crime Rates Violent Crime 
Arrest Rates 

Family Violence  

Any Law 

Arrest Law -0.046 
(0.038) 

 

-0.047* 
(0.026) 

-0.038 
(0.065) 

0.077 
(0.134) 

Year relative to enactment of 
arrest law 
 

    3.736*** 
(1.249) 

  2.017** 
(0.899) 

     15.709*** 
(2.427) 

-0.083 
(0.143) 

Arrest Law x Year relative to 
enactment of arrest law  

0.011 
(0.012) 

0.007 
(0.009) 

0.017 
(0.029) 

   0.128** 
(0.064) 

Heterogeneity in arrest laws 

Mandatory Arrest Law 
 
 

-0.064* 
(0.040) 

 -0.065** 
(0.031) 

-0.040 
 (0.085) 

0.059 
(0.176) 

Discretionary and Preferred Arrest 
Law 

-0.015 
(0.089) 

-0.016 
(0.058) 

-0.034 
 (0.112) 

0.119 
(0.224) 

     

State Controls Yes Yes Yes Yes 

State Fixed Effects Yes Yes Yes Yes 

Year Fixed Effects Yes Yes Yes Yes 

State-specific linear time trends Yes Yes Yes Yes 

Pre-treatment Trends  Yes Yes Yes Yes 

N 1,122 1,122 898 898 
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Figure 1.1: Pre- and Post-implementation Trends in Aggravated Assault Rates and Violent Crime 

Rates 

 

 

 

 

 

Figure 1.2: Pre- and Post-implementation Trends in Violent Crime Arrest Rates and Arrest Rates for 

Family Violence 
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1.6.3 Warrantless Arrest Laws and Adult Women’s Well-being 

Table 1.9 reports the marginal effects of negative binomial regressions performed to study the 

impact of domestic violence arrest laws on physical and mental well-being of adult women. 

Warrantless arrest laws seem to have small and insignificant effects on adult women’s physical 

and mental health. This finding may further validate Iyengar’s (2009) reporting and reprisal 

theories to some degree. Alternatively, the results might also indicate the long-term persistence of 

physical and mental health effects suffered by domestic violence victims.  

  Accounting for heterogeneity of warrantless arrest laws, results show small but 

statistically significant improvement in physical health conditions of adult women for 

discretionary and preferred arrest laws. The marginal effect of -0.22 gives the estimated decrease 

in the number of days a person is likely to suffer from physical illness. The effect is significantly 

different from zero at the 5% level.       

Extent of women’s domestic violence victimization varies across different age-groups 

(Black, 2010). I study the age-specific impacts of arrest laws on adult women. Tables 1.10 and 

1.11 provide marginal effects of the arrest laws on physical and mental health outcomes of adult 

women, respectively by different age groups of adult women. Arrest laws tend to improve 

physical health of women aged 60 years and older. 
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Table 1.9: Difference-in-differences Estimates of Relationship between Arrest Laws for Domestic 

Violence Incidents and Health Outcomes of Adult Women  

 Physical Health Mental Health 

Any law    

Arrest Law  -0.066 
(0.069) 

-0.041 
(0.089) 

Year relative to enactment of arrest 
law  
 

0.045 
(0.031) 

0.033 
(0.040) 

Arrest Law x Year relative to 
enactment of arrest law  

-0.007 
(0.022) 

-0.007 
(0.030) 

Heterogeneity in Law   

Mandatory Arrest Law 
 

-0.004 
(0.102) 

-0.034 
(0.095) 

 
Discretionary and Preferred Arrest 
Law 

-0.220** 
(0.029) 

-0.058 
(0.168) 

Individual Controls Yes Yes 

State Controls                                 Yes Yes 

State FE Yes Yes 

Year FE Yes Yes 

State-specific Linear Time Trends Yes Yes 

Pre-treatment trends Yes Yes 

N 2,723,133 2,731,856 

                      ***Significant at 1% level **at 5% level *at 10% level 
Notes: Marginal effects from unweighted negative binomial regression are 
obtained using data from BRFSS. Standard errors were corrected for clustering 
on the state and are provided in parentheses. Individual controls include age, 
race, ethnicity, educational background, marital status, employment status, and 
annual family income. State controls include information on unemployment 
rates, per capita personal income, cigarette taxes, beer taxes, anti-bullying 
policies and child witness of domestic violence laws. 
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Table 1.10: Relationship between Arrest Laws for Domestic Violence Incidents and Physical Health 

of Adult Women, by Age-Groups 

 Age < 40 years 40 years-59 years Age > 59 years 

Arrest Law 
-0.034 
(0.047) 

-0.007 
(0.120) 

-0.269** 
(0.114) 

Year relative to enactment of 
arrest law  
 

0.001 
(0.030) 

0.084 
(0.043) 

0.104** 
(0.050) 

Arrest Law x Year relative to 
enactment of arrest law  
 

0.009 
(0.017) 

-0.011 
(0.030) 

-0.055 
(0.038) 

Individual Controls Yes Yes Yes 

State Controls Yes Yes Yes 

State FE Yes Yes Yes 

Year FE Yes Yes Yes 

State-specific linear time trends Yes Yes Yes 

Pre-treatment trends Yes Yes Yes 

N 705,285 1,064,971 964,717 

***Significant at 1% level **at 5% level *at 10% level 

 

 

Table 1.11: Relationship between Arrest Laws for Domestic Violence Incidents and Mental Health of 

Adult Women, by Age-Groups 

 Age < 40 years 40 years-59 years Age > 59 years 

Arrest Law 
-0.014 
(0.117) 

-0.036 
(0.117) 

-0.039 
(0.100) 

Year relative to enactment of 
arrest law  
 

-0.006 
(0.072) 

-0.004 
(0.044) 

0.055 
(0.040) 

Arrest Law x Year relative to 
enactment of arrest law  

-0.001 
(0.041) 

-0.016 
(0.034) 

-0.014 
(0.035) 

Individual Controls Yes Yes Yes 
State Controls Yes Yes Yes 
State FE Yes Yes Yes 
Year FE Yes Yes Yes 

State-specific linear time trends Yes Yes Yes 

Pre-treatment trends Yes Yes Yes 

N 704,247 1,064,336 975,166 

***Significant at 1% level **at 5% level *at 10% level 
 
Notes: Marginal effects from unweighted negative binomial regression are obtained using data from BRFSS. Standard 
errors were corrected for clustering on the state and are provided in parentheses. Individual controls include age, race, 
ethnicity, educational background, marital status, employment status, and annual family income. State controls include 
information on unemployment rates, per capita personal income, cigarette taxes, beer taxes, anti-bullying policies and 

child witness of domestic violence laws. 
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1.6.4 Main Results- Warrantless Arrest Laws and Youth Mental and  

Behavioral Outcomes   

Table 1.12 reports the estimated marginal effects of probit estimates of the relationship 

between warrantless arrest laws and youth mental and behavioral outcomes. I perform three 

regression models to study the impact of the arrest laws on youth outcomes, ranging from a 

baseline differences-in-differences estimation (model I) to a more saturated model (model III) 

ensuring robustness of the estimates. Norton (2012) observes, that unlike in linear models, 

variables that affect dependent variables but are uncorrelated with explanatory variables may 

impact point estimates of non-linear models such as logit or probit, conditional on their 

inclusion in the estimated model. However, marginal effects in linear and non-linear 

regression models do not vary with independent unobserved heterogeneity.  

   Equation (1.2) is estimated in model III. I find that implementation of warrantless arrest 

laws for domestic violence leads to a 6% (-0.010/0.173) reduction in the probability of having 

suicidal thoughts and an 8% (-0.018/0.232) reduction in the probability of binge-drinking 

behavior among high-school students. Both the effects are significant at the 5% level.  

           I do not find any statistically significant effect of laws on smoking and usage of 

marijuana, individually. However, arrest laws seem to have a significant and negative impact 

on using substance (cigarettes, alcohol and marijuana) in general. Substance use index is an 

indicator variable that equals 1 if any of the binary indicator variables smoking, binge-

drinking, or marijuana equals 1, otherwise it equals 0. Substance use index captures the 

general substance use behavior of young people and enhance the predictive power of the main 

explanatory variables. Passage of arrest laws leads to a 7% 
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(-0.024/0.356) reduction in the probability of substance use by high-school students at the 

10% significance level. 

               However, I find that arrest laws lead to an increase in the probability of dropping out 

of high-school by around 4% and the effect is statistically significant at the 10% level. This is 

likely to be a consequence of sex-specific differences in the effects of arrest laws on youth.  

               Using model III’s specifications, I further study the effects of mandatory arrest laws 

and discretionary and preferred arrest laws separately on the youth outcomes. Implementation 

of mandatory arrest law reduces the probability of suicidal ideation by approximately 8%. 

Further, mandatory arrest laws are also associated with a 10% reduction in the probability of 

using substance (cigarettes, alcohol or marijuana). Both the effects are significant at the 10% 

level. Discretionary and preferred arrest laws are associated with a 6% reduction in the 

probability of binge-drinking behavior among high-school students. The effect is significantly 

different from zero at the 1% level.
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Table 1.12: Difference-in-differences Estimates of Relationship between Arrest Laws for Domestic 

Violence Incidents and Youth Mental Health and Behavioral Outcomes 

***Significant at 1% level **at 5% level *at 10% level 
Notes: Unweighted probit regression estimates are obtained using data from Youth Risk Behavior Surveys. The marginal effects 
obtained from the probit regressions. Standard errors were corrected for clustering on the state and are provided in parentheses. 
Individual controls include sex, age, race, ethnicity and grades. State controls include information on unemployment rates, per 
capita personal income, cigarette taxes, beer taxes, anti-bullying policies, and child witness of domestic violence laws. Further, 
linear probability regression models were also estimated using the binary outcome variables. Results are consistent with the 

estimates obtained from the marginal effects of probit regressions.

 Fight Suicide 
Consideration 

Sexual 
Risk 

Smoking Binge 
Drinking 

Marijuana Substance 
use 

Index 

High-
School 

Dropout 

    

Model I: Base line differences-in-differences    

Arrest Law 
-0.001 
(0.006) 

-0.011*** 
(0.003) 

-0.006 
(0.004) 

-0.014 
(0.006) 

-0.010 
(0.008) 

-0.023** 
(0.010) 

-0.014 
(0.012) 

 0.003* 
(0.002) 

Model II: Controlling for pre-treatment trends     

Arrest Law 
-0.000 
(0.006) 

-0.013*** 
(0.004) 

-0.003 
(0.004) 

-0.012 
(0.011) 

-0.008 
(0.010) 

-0.019* 
(0.011) 

-0.013 
(0.016) 

0.003 
(0.002) 

Year relative to 
enactment of 
arrest law 
 

-0.007*** 
(0.002) 

-0.003*** 
(0.001) 

-0.003 
(0.001) 

-0.006 
(0.004) 

-0.006*** 
(0.002) 

0.002 
(0.003) 

-0.005 
(0.004) 

-0.005*** 
(0.001) 

Arrest Law x 
Year relative to 
enactment of 
arrest law 

0.000 
(0.001) 

-0.001 
(0.001) 

0.002 
(0.001) 

0.001 
(0.004) 

0.001 
(0.002) 

0.002 
(0.003) 

0.001 
(0.004) 

-0.000 
(0.000) 

Model III: Controlling for pre-treatment trends and state-specific linear time trends 

Arrest Law 
0.001 

(0.004) 
-0.010** 
(0.005) 

-0.001 
(0.003) 

-0.008 
(0.011) 

-0.018** 
(0.007) 

-0.014 
(0.011) 

-0.024* 
(0.013) 

0.004* 
(0.002) 

Year relative to 
enactment of 
arrest law 
 

-0.002 
(0.003) 

-0.003 
(0.003) 

0.003 
(0.002) 

-0.003 
(0.005) 

-0.011** 
(0.004) 

0.002 
(0.005) 

-0.002 
(0.006) 

-0.007*** 
(0.001) 

Arrest Law x 
Year relative to 
enactment of 
arrest law 

-0.009 
(0.002) 

0.001 
(0.001) 

0.001 
(0.001) 

0.000 
(0.005) 

0.001 
(0.002) 

0.002 
(0.003) 

0.001 
(0.004) 

-0.001 
(0.001) 

Heterogeneity of Law with Model III specifications    

Mandatory Law 
0.002 

(0.007) 
-0.014* 
(0.008) 

0.006 
(0.004) 

-0.059 
(0.051) 

-0.023 
(0.018) 

-0.013 
(0.019) 

-0.037* 
(0.016) 

0.004 
(0.004) 

Discretionary 
and Preferred 
Law 

0.000 
(0.005) 

-0.006 
(0.004) 

-0.006   
(0.004) 

-0.010 
(0.043) 

-0.014*** 
(0.004) 

-0.015 
(0.015) 

-0.015 
(0.015) 

0.005 
(0.003) 

         

Individual 
Controls 

Yes Yes Yes Yes Yes Yes Yes Yes 

State Controls                                   Yes Yes Yes Yes Yes Yes Yes Yes 

State FE Yes Yes Yes Yes Yes Yes Yes Yes 

Year FE Yes Yes Yes Yes Yes Yes Yes Yes 

N 1,151,487 1,177,713 1,026,783 1,184,827 1,203,593 1,217,142 1,252,130 5,01,276 
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1.6.5 Robustness Checks 

1.6.5.1 Warrantless Arrest Laws and the Youth – Alternative Specifications 

The marginal effects obtained from baseline differences-in-differences regressions are 

reported in model I of table 1.12. The baseline regressions exclude pre-implementation trends 

and state-specific linear time trends. Here, I find that passage of an arrest law reduces chances 

of having suicidal thoughts among the youth by around 7%. The effect is significant at the 1% 

level. Implementation of warrantless arrest laws leads to an 11% decrease in the probability of 

using marijuana at the 5% significance level. Consistent with my findings in the main model 

(model III), arrest laws increase the probability of dropping out of high-school for young 

people by approximately 3% at the 10% significance level.  

In model II, I estimate a parameterized event study model by controlling for pre-

treatment trends in the youth outcomes with the inclusion of δst and the interaction term (δst x 

Lawst), as specified in equation (1.2). Results show that pre-implementation trend is negative 

and significantly different from zero at the 1% significance level for youth outcomes related to 

involvement in physical fights, suicide ideation, binge-drinking behavior, and dropping out of 

high-school. The estimates indicate the possibility of policy endogeneity in the models. States 

that implement arrest laws for domestic violence experience declining trends in youth’s risky 

behaviors leading up to the passage of the laws.  

In model II, I find that warrantless arrest laws for domestic violence reduce the 

probability of having suicide ideation by approximately 6% at the 5% significance level. 

Further, the arrest laws also decrease the probability of marijuana use by around 9% at the 

10% significance level in the post-implementation period.
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1.6.5.2 Sex-Specific Effects of Warrantless Arrest Laws on Youth 

After separating girls from boys in the youth samples, I study the effects of warrantless arrest 

laws on each group. Traditionally, women are at a higher risk of victimization of domestic 

violence compared to men (Bachman and Saltzman, 1994, CDC, 2003). Hence, this analysis 

provides useful insights on how young individuals of each sex group respond to punitive 

measures designed by states to address domestic violence. Table 1.13 reports the marginal 

effects estimated in this analysis.  

              For the group of high-school girls present in the YRBS sample, results show that 

warrantless arrest laws lead to a more than 8% reduction in the probability of having suicidal 

thoughts, an 11% reduction in the probability of taking sexual risks, over 10% reduction in the 

probability of engaging in binge-drinking behavior and around 9% reduction in the probability 

of using substance in general. All these effects are significant at the 1% level.  

             Mandatory arrest laws lead to an 11% reduction in the probability of having suicidal 

thoughts and a 13% reduction in the probability of using substance. The effects are 

statistically significant at the 5% and 1% levels, respectively. Discretionary and preferred 

arrest laws lead to a 6% reduction in the probability of having suicidal ideation, a 13% 

reduction in the probability of engaging in sexual risk-taking behaviors, and a little less than 

9% reduction in the probability of binge-drinking. The effects are significant at the 

conventional levels.  

              With respect to young males, I find that domestic violence arrest laws do not have 

significant effects for most of the outcomes except for their involvement in fights and for 

chances of dropping out of high-school. Specifically, arrest laws lead to a 4% increase in the 

probability of being involved in physical fights and a little less than 5% increase in the 
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probability of dropping out of high-school. Both the coefficients are statistically significant at 

the 5% level.  

                   Mandatory arrest law leads to a 15% increase in the probability of taking sexual 

risks. The effect is significant at the 5% level.  With respect to discretionary and preferred 

arrest laws, results indicate some evidence of heterogeneity in the effects. These laws lead to a 

6% increase in the probability of involvement in physical fights and an 8% rise in the 

probability of dropping out of high-school among young boys. However, these laws also lead 

to a 4% decrease in the probability of binge-drinking. 

                   The heterogeneity observed in the effects of arrest laws on boys supports the 

validity of Gruber’s (2009) conservation of risk hypothesis. In particular, if the arrest laws 

increase cost of domestic violence, young boys may engage in other forms of risk.
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Table 1.13: Difference-in-differences Estimates of Relationship between Arrest Laws for Domestic 

Violence Incidents and Youth Mental Health and Behavioral Outcomes, by Sex 

 Fights Suicide 
Consideration 

Sexual 
Risk 

Smoking Binge 
Drinking 

Marijuana Substance 
Use 

Index 

High-
School 

Dropout 

Females 

Any Law 

Arrest Law -0.006 
(0.005) 

-0.018*** 
(0.007) 

-0.007*** 
(0.003) 

-0.010 
(0.009) 

-0.022*** 
(0.007) 

-0.015 
(0.010) 

-0.029*** 
(0.011) 

0.003 
(0.002) 

Heterogeneity of Laws 

Mandatory Law -0.008 
(0.008) 

 

-0.024** 
(0.011) 

-0.005 
(0.004) 

-0.016 
(0.011) 

-0.027 
(0.018) 

-0.015 
(0.019) 

-0.042*** 
(0.015) 

0.004 
(0.003) 

Discretionary and 
Preferred Law 

-0.005 
(0.007) 

-0.012** 
(0.006) 

-0.008*** 
(0.003 ) 

-0.006 
(0.010) 

-0.018*** 
(0.005) 

-0.014 
(0.015) 

-0.021 
(0.014) 

0.001 
(0.003) 

         

N 5,95,052 6,07,278 5,40,418 6,14,920 6,23,628 6,30,794 6,43,291 2,51,723 

         

Males 

Any Law 

Arrest Law 0.010** 
(0.005) 

-0.002 
 (0.005) 

0.007 
(0.006) 

-0.005 
(0.013) 

-0.014 
(0.009) 

-0.014 
(0.012) 

-0.019 
(0.015) 

0.006** 
(0.003) 

Heterogeneity of Laws 

Mandatory Law 0.006 
(0.005) 

 

-0.005 
(0.008) 

0.020** 
(0.10) 

-0.055 
(0.060) 

-0.018 
(0.021) 

-0.012 
(0.021) 

-0.033 
(0.025) 

0.004 
(0.005) 

Discretionary and 
Preferred Law 

0.014* 
(0.009) 

-0.000 
(0.004) 

-0.001 
(0.005) 

0.007 
(0.050) 

-0.010** 
(0.005) 

-0.016 
(0.015) 

-0.009 
(0.018) 

0.010** 
(0.005) 

 

N 5,56,435 5,70,435 4,86,365 5,66,907 5,79,965 5,86,348 6,08,839 2,49,504 

 

Individual Controls Yes Yes Yes Yes Yes Yes Yes Yes 

State Controls                                   Yes Yes Yes Yes Yes Yes Yes Yes 

State FE Yes Yes Yes Yes Yes Yes Yes Yes 

Year FE Yes Yes Yes Yes Yes Yes Yes Yes 

State-specific linear time 
trends 

Yes Yes Yes Yes Yes Yes Yes Yes 

Pre-treatment trends  Yes Yes Yes Yes Yes Yes Yes Yes 

***Significant at 1% level **at 5% level *at 10% level 
Notes: Unweighted probit regression estimates are obtained using data from Youth Risk Behavior Surveys. The marginal effects 
obtained from the probit regressions. Standard errors were corrected for clustering on the state and are provided in parentheses. 
Individual controls include age, race, ethnicity and grades. State controls include information on unemployment rates, per capita 
personal income, cigarette taxes, beer taxes, anti-bullying policies, and child witness of domestic violence laws. Further, linear 
probability regression models were also estimated using the binary outcome variables. Results are consistent with the estimates 

obtained from the marginal effects of probit regressions.
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1.7 Discussions  

This study contributes to the existing domestic violence literature as the first to investigate the 

impact of warrantless arrest laws designed to address domestic violence on youth mental and 

behavioral outcomes. The analysis provides useful insights with respect to effectiveness of 

public measures taken at the state level to reduce domestic violence crimes. Hence, the 

findings are important for policymakers to undertake more effective solutions to reduce the 

large social and economic costs associated with domestic violence.   

This study has some limitations. First, the YRBS information might not be 

representative of the general youth population since the surveys are performed on a sample of 

high-school students only. Second, limited availability of sufficient and extensive information 

restricts the scope of exploring long-term impact of arrest laws on the youth. The study period 

also fails to account for the effects of arrest laws that were enacted before 1991. Third, the 

sample weights provided by the national YRBS are not comparable with that of the state 

YRBS. Hence, the analysis is performed by estimating unweighted regressions which might 

possibly bias the estimates or reduce their efficiency. Finally, although, a lot of care has been 

taken to ensure robustness of my estimates by including pre-treatment trends and state-

specific linear time trends, the models are based on the assumption that the effects that might 

influence my estimates are linear in nature.  

In the first part of my analysis, results show that the warrantless arrest laws lead to a 

decrease in violent crimes. Further, both aggravated assault and violent crimes tend to decline 

in states with mandatory arrest provisions. This may indicate that passage of an arrest law 

increases marginal cost of committing domestic violence crimes. However, this effect may not 

seem to be consistent with Iyengar’s (2009) key findings. First, it is important to note that 
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Iyengar (2009) uses intimate partner homicide rates as her main dependent variable. In this 

study, I use aggravated assault rates and violent crime rates which include both fatal and non-

fatal crimes. Fatal violent crimes are likely to be reported more accurately than non-fatal 

violent crimes. For example, reporting of non-fatal domestic violence incidents may decline 

with the implementation of more punitive laws due to the reporting theory explained by 

Iyengar (2009). Finally, the study periods used in the two analyses are also different. 

Iyengar’s study period spans from 1976 to 2003. To be consistent with the study period of my 

primary analysis, I use crime rates information for the period 1991 through 2012. Changes in 

public attitude towards domestic violence issues over time can lead to changes in outcomes of 

violent crimes. 

Differences in information and study periods may also explain why this study finds 

insignificant effects of arrest laws on arrest rates for family violence, while Hirschel et al. 

observe a significant rise in intimate partner violence arrest rates in states with mandatory and 

preferred arrest laws. Their analysis was performed using information collected from over 

2,800 police departments across 19 states in the year 2000. 

In the second part of the analysis, adult women’s physical and mental well-being are 

found to be largely unaffected by the domestic violence arrest laws. This may indicate the 

long-term persistence of health problems caused by domestic violence victimization. The 

insignificant changes in health outcomes may also be further explained by a victim’s 

unwillingness to report an incident to the police due to fear and emotional reasons. Hence, the 

victims continue to be at the risk of being abused by repeated violence in future. 

However, overall effects of warrantless arrest laws on young people provide evidence 

of a decrease in the risk of youth victimization of domestic violence. Public attitude towards 
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younger victims are likely to be more supportive and sympathetic than to adult victims. 

Hence, people are less tolerant of domestic violence if the primary victim is a child or a 

teenager. In particular, except for outcomes related to dropping out of high-school and 

involvement in physical fights, my analysis shows that warrantless arrest laws lead to better 

youth outcomes. Further, the impacts are statistically significant for measures related to 

suicidal ideation, binge-drinking activities, and overall substance use behavior.  

Traditionally, domestic violence victimization is more prevalent among adolescent 

girls compared to their male counterparts. Hence, deterrent impact of arrest laws may have a 

stronger effect on young girls. In the gender-specific regression analysis, I find that changes in 

youth outcomes motivated by the arrest laws are comparatively more favorable to the well-

being of adolescent girls with respect to boys. Young high-school boys are more likely to get 

involved in physical fights and drop out of high-school with the passage of arrest laws. These 

findings support the validity of Gruber’s (2009) conservation of risk hypothesis. Moreover, a 

rise in dual arrests may expose young people to lack of parental monitoring and guidance. 

This may lead to an increase in chances of getting involved in risky and delinquent behaviors. 

Lack of financial resources caused by parents’ arrest may also persuade adolescent boys and 

young adult men to drop out of high-school and seek employment. 

In conclusion, this study opens up further scope for future research on domestic 

violence and effectiveness of policy measures adopted to address domestic violence. The 

effects of the arrest laws studied in this paper, depends on the strength of their definitions, law 

enforcement agencies’ role in enforcing the law, and the extent of public abidance. All of 

these may vary across states and jurisdictions. Zeoli, Norris, and Brenner (2011) discuss some 

of the key elements of the arrest laws and provide a detailed state-specific review on the 
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important provisions of these laws. Considering recent trends in public and police response to 

domestic violence laws and further accounting for important characteristic features of the 

arrest laws in future research shall provide more detailed and useful information on the 

efficacy of the laws. 
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CHAPTER 2 
 

 
 

YOUTH RESPONSE TO 

CYBERBULLYING  

LAWS 

 

 

 

 

 
2.1 Introduction 

The primary objective of this study is to examine the impact of state cyberbullying laws on youth 

outcomes related to school violence, mental health, and substance use behavior. Bullying in 

school is regarded as a large social and health issue in the United States. Traditional bullying is 

commonly defined as a ‘repeated pattern of aggressive behavior that involves an imbalance of 

power and that purposefully inflicts harm on the bullying victim’ (US Department of Education, 

2011). Cyberbullying is a form of bullying that is defined as a ‘willful and repeated harm 

inflicted through the use of computers, cell phones, and other electronic devices’ (Hinduja and 

Patchin, 2006, 2008).



 
1www.stopbullying.gov is a federal government website managed by the U.S. Department of Health & Human 
Services; Retrieved: November 15, 2015. 

 

 

49 
 

Recent advances in modern electronic technology and growth in social networking sites 

have increased the risk of cyberbullying victimization among youth (Hinduja and Patchin, 2006, 

U.S. Department of Education, 2011). Estimates of cyberbullying victimization rates vary across 

studies. In general, proportion of US youth, under 18 years, reported to be cyberbullied varies 

between 9 percent and 35 percent (Centers for Disease Control and Prevention, 2009).  Physical 

separation between offender and victim, means to maintain offender’s anonymity, potential to 

reach a large audience, and lower levels of parental supervision of children’s online activities are 

some of the important and specific aspects of cyberbullying that make it distinct from traditional 

form of school bullying (Hinduja and Patchin, 2006, US Department of Education, 2011, Sticca 

and Perren, 2013). Hence, due to these distinct features, cyberbullying is often regarded to pose a 

bigger threat to the youth than traditional form of bullying (Dooley et al., 2009, Sticca and 

Perren, 2013). Cyberbullying victimization is associated with serious physical and mental health 

disorders leading to several long-term emotional and psychological consequences (Ybarra, 2004, 

Ybarra et al., 2008, Hinduja and Patchin, 2008, Hinduja and Patchin, 2014, stopbullying.gov,1 

2015). 

In response to the social, health, and education concerns caused by cyberbullying, most 

states have implemented cyberbullying laws as a part of their bullying prevention laws in the 

period 2006 through 2015. South Carolina was the first state to extend its bullying law to account 

for bullying via electronic communication in 2006 (National Conference of State Legislatures, 

2010, Hinduja and Patchin, 2016). Currently all states, except Alaska have a cyberbullying law.
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Cyberbullying laws vary widely across states. Hinduja and Patchin (2016) provides evidence on 

some of the important heterogeneities observed in state cyberbullying laws. These variations are 

with respect to inclusion of- the term ‘cyberbullying’ in the definition of electronic form of 

harassment, school sanctions, criminal sanctions, and provisions to address off-campus behavior 

of students. To the best of my knowledge, this study is the first to empirically analyze the effects 

of cyberbullying laws on youth outcomes. This study also investigates the effects of the four 

important components of cyberbullying law on youth measures of school violence, mental 

health, and substance use behavior. 

I utilize variation in the timing of implementation of cyberbullying laws across to identify 

the effects of cyberbullying laws and its components in a differences-in-differences framework 

using large nationally representative samples of high-school students drawn from national and 

state Youth Risk Behavior Surveys for the period 2001 through 2013. Later in this paper, I 

discuss the method employed to construct and match the main policy variable (cyberbullying 

law) to the Youth Risk Behavior Surveys data. 

Results obtained from my regression analyses suggest that cyberbullying laws increase 

students’ reporting of certain experiences of school violence, mental health issues, and substance 

use activities. In particular, adoption of cyberbullying laws leads to a 14 percent increase in the 

probability that students report feeling unsafe at school and a 12 percent increase in the 

probability that students report being bullied at school. Passage of cyberbullying laws is also 

associated with a 3 percent increase in the probability that students report having suicidal 

ideation. Regression results with respect to substance use indicators suggest that cyberbullying 

laws lead to a 3 percent increase in the probability of reporting of binge-drinking and a 6 percent
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 increase in the probability of using marijuana in the month prior to the survey. I document 

heterogeneity in the effects of the individual components of cyberbullying laws on the youth 

indicators. The results are discussed in detail in later sections of this paper. Finally, I study the 

impacts of cyberbullying laws on high-school girls and high-school boys, separately, to 

investigate the presence of sex-specific heterogeneity in the effects of the laws. 

The paper is organized as follows; Section 2.2 provides a background on state 

cyberbullying laws and youth issues commonly associated with cyberbullying. Section 2.3 

reviews related literature to explain the possible mechanisms by which cyberbullying laws can 

affect young people and provides a conceptual framework to motivate the empirical analysis. 

Section 2.4 describes the data and the variables used in this study. Section 2.5 outlines the 

empirical approach followed in this study. Section 2.6 reports the key findings of this study. 

Finally, Section 2.7 discusses the main results and concludes with some important policy 

implications. 

 

2.2 Background 

 

2.2.1 Cyberbullying Laws 

Starting from the year 2000, states have enacted bullying prevention laws to reduce bullying in 

schools. The Columbine High School shooting in 1999 was the first major incident of school 

violence related to bullying that prompted states to take legislative actions to respond to bullying 

on school premises (Greene and Ross, 2005, US Department of Education, 2011). In addition, 

increasing trends in incidence of suicides among school-age children and adolescents as a result



2Examples of high-profile suicide incidents related to cyberbullying include cases of Ryan Halligan (2003), Megan 
Meier (2006), Jessica Logan (2008), Hope Witsell (2009), Tyler Clementi (2010), and Amanda Todd (2012). See 
http://nobullying.com/six-unforgettable-cyber-bullying-cases/ for details; Retrieved: February 1, 2016. 
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of bullying victimization compelled state governments to implement anti-bullying laws (US 

Department of Education, 2011). The primary aims of the state legislative measures are to 

prohibit bullying in school and prevent long-term physical and mental health consequences of 

bullying victimization.  

The anti-bullying laws broadly require schools and districts to adopt policies to prohibit 

bullying behavior on school campus, increase social awareness among students, parents, and 

teachers, encourage reporting of bullying incidents, introduce sanctions for bullying offenders, 

and provide counselling services to both victims and perpetrators (US Department of Education, 

2011). As of 2016, all states have implemented bullying prevention laws (stopbullying.gov, 

2015). 

Beginning in 2006, the state anti-bullying laws were extended to include legal provisions 

to address electronic forms of harassment, more commonly called cyberbullying (Hinduja and 

Patchin, 2015, National Conference of State Legislatures, 2010, stopbullying.gov, 2015). 

Following a number of high-profile suicide incidents like that of Ryan Halligan in 2003, Megan 

Meier in 2006, and Jessica Logan in 2008 (Meredith, 2010, King, 2010, Hinduja and Patchin, 

2015), state legislations were enacted to prohibit cyberbullying and online harassment.2 

Currently, all states, but Alaska, have enacted cyberbullying laws (stopbullying.gov, 2015, 

Hinduja and Patchin, 2015).  Like anti-bullying laws, cyberbullying laws require schools to 

implement effective policies to address cyberbullying or bullying using electronic media.  

Cyberbullying laws vary widely across states (Meredith, 2010, King, 2010, Hinduja and 

Patchin, 2015). Hinduja and Patchin (2016) provide some of the important heterogeneities
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observed in the state laws. These heterogeneities are with respect to using the term ‘cyberbullying’ in 

the definition of electronic form of harassment, inclusion of school sanctions, inclusion of criminal 

sanctions, and provisions for off-campus behavior of school-age children. State cyberbullying laws 

that incorporate criminal sanctions usually treat cyberbullying as a misdemeanor criminal offense 

(Hinduja and Patchin, 2016). Criminal sanctions may include financial penalties (ranging from $50 to 

$2500 based on the graveness of an incident) or jail time (ranging from 3 to 6 months) (Hinduja and 

Patchin, 2015, 2016). School sanctions for cyberbullying involve disciplinary actions taken by the 

school against a student identified as a cyberbullying offender. In most cases school sanctions are 

informal in nature. However, in serious cases schools may address the incident with a formal 

response. Informal school response includes advising the victim and the offender, discussing the issue 

with the parents of the parties involved in cyberbullying, and condemning cyberbullying incidents. 

Some examples of formal response are detention, suspension, and expulsion of the offender from the 

school (Chibbaro, 2007, Hinduja and Patchin, 2014). 

Currently, 23 states explicitly include the term ‘cyberbullying’ in their cyberbullying law, 45 

states have school sanctions for bullying and cyberbullying, 18 states have criminal sanctions for 

cyberbullying, and 15 states accounts for students’ off-campus behavior related to bullying and 

cyberbullying (Hinduja and Patchin, 2016). I study the effects of these components of states’ 

cyberbullying laws on youth mental and behavioral outcomes. Public awareness regarding 

cyberbullying laws and its provisions may have important youth impacts. Details on the state-specific 

cyberbullying laws, their years of implementation, and the four components of cyberbullying laws are 

provided in table 2.1. 
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Table 2.1: State Cyberbullying/ Electronic Harassment Laws 

State 
Electronic Harassment 

Law 

Year of 

Passage 

Components of Law 

(Year of Passage) 

   

Includes 

‘Cyber-

bullying’ 

School 

Sanction 

Criminal 

Sanction 

Addresses 

off-

campus 

behavior 

       

Alabama  The Alabama Student Harassment 
Prevention Act – House Bill 216, Ala. Code 
§16-28B-3  

2009     

Alaska No Act   2006 2006  

Arizona Senate Bill 1266, Section 8-309 2010  2011   

Arkansas Ark. Code Ann. §6-18-514 2007 2007 2007 2011 2007 

California Assembly Bill 86, Cal. Educ. Code §32261 2008 2011 2008  2013 

Colorado House Bill 11-1254, C.R.S. §22-93-101 2011  2011 2015*  

Connecticut Raised Bill 1138, Conn. Gen. Stat. § 10-222d 2011  2008  2011 

Delaware House Bill 7, Del. Code Ann. Tit. 14, 
§4112D 

2007  2007   

District of 
Columbia 

D.C. Act 19-384—“Youth Bullying 
Prevention Act of 2012” 

2012  2012  2012 

Florida House Bill 669, Fla. Stat. Ann. §1006.147 2008 2013 2008  2013 
Georgia Senate Bill 250, Ga. Code Ann. §20-2-751.4 2010  2010   

Hawaii Senate Bill 2094, Chapter 302A 2010 2010 2010   
Idaho House Bill 750, Idaho Code §18-917A 2006  2006 2006  

Illinois Senate Bill 3266, 105 Ill. Comp. Stat. §27-
23.7 

2010 2015* 2012 2008 2014* 

Indiana House Bill 1276, IC 20-19-3-10 2010  2010   

Iowa Senate File 61,Iowa Code §280.28 2007  2007 2007  

Kansas House Bill 2758, Kan. Stat. Ann. §72-8256 2008 2008 2008   

Kentucky House Bill 91, Ky. Rev. Stat. Ann. §525.080 2008  2008 2008  

Louisiana House Bill 1259, La. Rev. Stat. Ann. 
§17:416.13 

2010 2010 2010 2010 2011 

Maine SP035501, Sec. 1. 20-A MRSA §6553 2009 2009 2009   
Maryland House Bill 199, Md. Code Ann., Educ. §7-

424 
2008  2008 2013  

Massachusetts Senate Bill 2404, Mass. Gen. Laws §71-37O 2010 2010 2010  2010 
Michigan Executive Order 2007-46 2007 2010    

Minnesota Senate Bill 646, Minn. Stat. §121A.0695 2007 2014* 2007  2014* 
Mississippi Senate Bill 2015, Miss. Code Ann. §37-11-

67 
2010 2010 2010 2011  

Missouri House Bill 1543, Mo. Rev. Stat. §160.775 2010 2010 2010 2008  
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Table 2.1 (continued): State Cyberbullying/ Electronic Harassment Laws 

State 
Electronic Harassment 

Law 

Year of 

Passage 

Components of Law 

   
Includes 

‘Cyber-

bullying’ 

School 

Sanction 

Criminal 

Sanction 

Addresses 

off-

campus 

behavior 

       

Montana “Bully-Free Montana Act” 2015*   2015*  

Nebraska Legislative Bill 205 2008  2011   

Nevada Senate Bill 163, Nev. Rev. Stat. Ann. 
§388.124 

2009 2009  2009  

New Hampshire House Bill 1543, N.H. Rev. Stat. Ann. §193-
F:3 

2010 2010   2010 

New Jersey Senate Bill 993, N.J. Stat. Ann. §18A: 37-14 2007  2007 2014* 2010 

New Mexico N.M. Admin. Code §6.12.7.7 2006 2006 2006   

New York Senate Bill 7051 2008 2012 2011  2013 

North Carolina House Bill 1261,  N.C. Gen. Stat §14-458.1 2009 2009 2009 2009  

North Dakota House Bill 1465, N.D. Cent. Code 15.1-19 
§1-2 

2011  2011 2009  

Ohio House Bill 116, Jessica Logan Act 2012  2012   

Oklahoma Senate Bill 1941, Okla. Stat. Ann. §70-24-
100.3 

2008  2008   

Oregon House Bill 2673, Or. Rev. Stat. §339.351 2007 2007 2007   

Pennsylvania House Bill 1067, Pa. Cons. Stat. §13-1303.1-
A 

2008  2008   

Rhode Island Senate Bill 2012, R.I. Gen. Laws §16-21-26 2008 2011 2008   

South Carolina House Bill 3573, S.C. Code Ann. §59-63-
120 

2006  2006   

South Dakota Senate Bill 130, S.D. §13-32-19 2012  2012  2012 

Tennessee Tenn. Code Ann. § 49-6-1014, Tenn. Code 
Ann. § 49-6-1015  

2012 2012 2012 2009 2014* 

Texas House Bill 1942, Texas HB No. 1942 2011  2011   

Utah Senate Bill 91, Utah Code Ann. §53A-11a-
102, Utah Code Ann. §76-9-201 

2009 2009 2009   

Vermont 16 V.S.A. § 11 2011  2011  2011 
Virginia House Bill 1624, § 22.1-279.6 2009 2013 2009 2001  

Washington Senate Bill 5288  2010 2007 2007 2004  

West Virginia W. Va. Code Ann. §18-2C-2/ W. Va. Code 
Ann. §18-2C-3 

2011  2011   

Wisconsin Senate Bill 154, Wis. Stats  947.0125 2010  2010 1996*  

Wyoming House Bill 223, Wyo. Stat. Ann. §21-4-312 2009  2009   

*Denotes the year of implementation does not lie within the study period of the analysis, 2001-2013. 
Source: The information on dates and components of cyber-bullying laws is obtained from National Conference of State Legislatures 
(2010) and Hinduja and Patchin (2016). Additional sources used for verification and reference include U.S. Department of Education’s 
study on state anti-bullying legislations (2011) and National Association of State Boards of Education. The information on year of passage 
of cyberbullying laws were also further verified in LexisNexis database. 



3For more details on estimates of cyberbullying victimization and offending rates see 
http://cyberbullying.org/cyberbullying-research-2013-update/; Retrieved: April 12, 2016 
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2.2.2 Cyberbullying and Youth Outcomes 

Estimates of cyberbullying victimization rates among adolescents in the US vary across surveys and 

studies. Recent data from School Crime Supplement of the National Crime Victimization Survey 

shows that the proportion of high-school students, ages 12 to 18 years, who were cyberbullied grew 

from 6 percent to 9 percent in the period 2009 through 2011 (National Center for Education Statistics, 

2011, 2013). Tokunaga (2010) reports that the proportion of youth reported to be cyberbullied varies 

from 20 percent to 40 percent on average.  A 2007 study commissioned by the National Crime 

Prevention Council found that 43 percent of young people ages 13 to 17 years were victimized by 

cyberbullying in the year prior to the survey (King, 2010).  Based on nine recent studies conducted on 

random samples of middle and high-school students across the US, Hinduja and Patchin 

(Cyberbullying Research Center, 2016) estimated that on an average, around 26 percent of the 

students were cyberbullied in the period 2007 through 2015.3 

Existing literature on youth problems associated with cyberbullying finds that the effects of 

cyberbullying and traditional bullying victimization are largely similar in nature (Hoff and Mitchell, 

2009, Tokunaga, 2010, Li et al., 2012, Kowalski and Limber, 2013). Moreover, a large fraction of 

young people victimized by traditional bullying are at an elevated risk of being cyberbullied (Li, 

2007, Smith et al., 2008, Slonje and Smith, 2008, Erdur-Baker, 2010, Schneider et al., 2012, Chang et 

al., 2013, Kowalski and Limber 2013). Victims of cyberbullying tend to be associated with serious 

physical and mental health problems. This may also lead to various long-term emotional and 

psychological disorders. The common youth complications related to cyberbullying victimization 

includes mental anxiety, anger, depression, low self-esteem, suicidal intentions, delinquency, and
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substance misuse problems (Ybarra, 2004, Hinduja and Patchin, 2007, Ybarra et al., 2008, Juvonen 

and Gross, 2008, Hinduja and Patchin, 2008, Hoff and Mitchell, 2009, Hinduja and Patchin, 2010, 

Tokunaga, 2010, King, 2010, Meredith, 2010, Suzuki et al., 2012, Beckman, 2013, Chang et al., 

2013, Kowalski and Limber, 2013, Elgar et al., 2014, Hinduja and Patchin, 2014, Van Geel et al., 

2014, stopbullying.gov, 2015). Further, cyberbullying victims are more likely to skip schools and 

have poor academic performance (Schneider et al., 2012, Hinduja and Patchin, 2014, 

stopbullying.gov, 2015). 

It is important to note that the mental and emotional problems associated with cyberbullying 

experiences are not only limited to victims. A number of recent studies have provided evidence of a 

close association between cyberbullying offenders and mental health problems. Cyberbullying 

offenders tend to suffer from mental depression and high incidence of suicidal ideation (Hinduja and 

Patchin, 2010, Chang et al., 2013, Kowalski and Limber, 2013). Kowalski and Limber (2013) observe 

that youth who experience cyberbullying both as an offender and as a victim are more likely to 

experience adverse health and psychological outcomes including anxiety, depression, suicidal 

ideation, school absences, and poor academic performance.  

A number of cyberbullying studies discuss gender-specific differences with respect to 

cyberbullying experiences. While Slonje and Smith (2008) and Tokunaga (2010) do not find gender 

differences in connection with cyberbullying experiences, a few other studies conclude that girls are 

more likely to be victimized by cyberbullying (Smith et al., 2006, Hinduja and Patchin, 2008, Wang 

et al., 2009, Mishna et al., 2012, Beckman, 2013, National Center for Education Statistics, 2014). Li 

(2006) and Wang et al. (2009) observe that boys are more likely to be cyberbullying offenders. 

However, Ybarra and Mitchell (2004) and Beckman (2013) observe that girls are equally likely to be 
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cyberbullies as boys. Meredith (2010) infers that girls are more likely to be involved in cyberbullying 

both as victims and as offenders. 

 

2.2.3 Role of Cyberbullying Laws 

The importance of parental mediation and school intervention in addressing cyberbullying among 

youth has been discussed widely in the existing cyberbullying literature (Beale and Hall, 2007, Smith 

et al., 2008, Hinduja and Patchin, 2014). However, parental role in monitoring online behavior of 

their children are often limited by the lack of their knowledge of modern technology (Bauman, 2007, 

Smith et al., 2008, Hinduja and Patchin, 2014). In addition, schools are often constrained by their 

inability to intervene in off-campus behavior of students occurring beyond school hours (Shariff and 

Hoff, 2007, Ellison, 2009, Hinduja and Patchin, 2014). Researchers have advocated for the need of 

legislative response in the form of cyberbullying laws and policies to equip schools with states’ 

support to alleviate cyberbullying (Smith et al., 2008, King, 2010, Meredith, 2010, Hinduja and 

Patchin, 2015). 

Hinduja and Patchin (2015) analyze provisions of existing state cyberbullying laws to provide 

effective guidelines for schools to address cyberbullying. They conclude that state laws should focus 

on providing specific definitions of bullying and cyberbullying and on specifying sanctions and 

remedial actions for cyberbullying activities. In addition, these laws should allow schools to 

implement policies to encourage reporting and enable them to address off-campus behavior of 

students that affects others at school and the school’s learning environment. Finally, these laws 

should include procedures to investigate and prevent further cyberbullying among school-age 

children and adolescents. 
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2.3 Mechanism 

 

2.3.1 Evidence from Related Literature 

State intervention in the form of cyberbullying legislation has been recognized as an important policy 

measure to reduce cyberbullying among youth (King, 2010, Meredith, 2010, US Department of 

Education, 2011, Hinduja and Patchin, 2015). However, a number of social influences and legal 

consequences associated with cyberbullying can potentially offset the intended deterrent impact of the 

state cyberbullying laws.  

First of all, it is generally acknowledged that some unique characteristics, specific to 

cyberbullying make it distinct from traditional bullying that occurs at schools. Cyberbullying 

offenders can maintain physical distance from their victims and remain anonymous to their victims 

(Shariff and Hoff, 2007, Shariff, 2009, US Department of Education, 2011, Sticca and Perren, 2013, 

Hinduja and Patchin, 2014). This allows cyberbullying to be a more frequent off-campus 

phenomenon than traditional bullying (Diamanduros and Jenkins, 2008, Hinduja and Patchin, 2014). 

In addition, compared to traditional bullying, a larger number of people with internet access can 

visually witness a cyberbullying offense (Sticca and Perren, 2013, Hinduja and Patchin, 2014). 

Substantial growth in internet users and a large increase in public access to modern electronic 

technology and advanced communication devices have increased the risk of youth cyberbullying 

victimization even further. Since 2006, 95 percent of US teenagers (ages 12 to 17 years) have access 

to the internet and 74 percent stay connected to the internet via mobile electronic devices such as 

smart phones and tablets (Madden et al., 2013, Hinduja and Patchin, 2014). Hence, effects of 

cyberbullying victimization can be more severe than traditional bullying experiences (Dooley et al., 

2009, Sticca and Perren, 2013, Hinduja and Patchin, 2014).
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Second, adopting punitive measures for cyberbullying offense at the state level and under 

school policies has its own challenges. Criminalizing cyberbullying under state laws may often come 

in conflict with an individual’s constitutional rights to freedom of speech and expression provided by 

the First Amendment to the United States Constitution (Servance, 2003, King, 2010, Hinduja and 

Patchin, 2011). Difficulties in- identifying cyberbullying offenders and discerning graveness of 

cyberbullying incidents further explain states’ reluctance to criminalize cyberbullying behavior under 

their bullying prevention laws (Hinduja and Patchin, 2015). Instead, most states require schools to 

take necessary disciplinary actions against cyberbullying offenders.  

Third, cyberbullying laws vary across states (Hinduja and Patchin, 2015). States with stricter 

laws may also see an increase in incidence of cyberbullying among youth. Iyengar (2009) finds that 

passage of strict arrest laws for domestic violence crimes increases intimate partner homicide rates in 

states that mandate arrests for domestic violence. She explains her findings based on two arguments, 

reporting hypothesis and reprisal hypothesis. Reporting hypothesis argues that a domestic violence 

victim may not report the crime to the police due to fear of future violence from their abuser and 

other emotional reasons. Hence, a decline in reporting of domestic violence crimes can increase the 

likelihood of future violence. Reprisal hypothesis argues that if an incident is reported to the police, 

domestic violence abusers may respond to their arrests with even more severe aggression in future. 

Both these arguments may hold true in cyberbullying incidents. Indeed, it has been found that 

cyberbullying victims are less likely to report an incident to an adult family member or school 

authorities (Li, 2006, Agatston, Kowalski, and Limber, 2007, Slonje and Smith, 2008, Chang et al., 

2013). Victims may not report their experiences due to social stigma or fear of school sanctions 

and/or increased parental supervision. On the other hand, prohibiting acts of retaliation or reprisal for 

reporting of cyberbullying incidents by several states under their cyberbullying legislations indicate 



4Some of the states that prohibit reprisal or retaliation for reporting cyberbullying incidents include Delaware, Florida, 
Georgia, Iowa, Maryland, Massachusetts, New Hampshire, New Jersey, Oregon, Rhode Island, South Carolina, 
Tennessee, and Wyoming (National Conference of State Legislatures, 2010, Hayward, 2011).  
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that reprisal is a common phenomenon in cyberbullying (Hayward, 2011).4 While laws that 

encourage reporting can enable schools to reduce future occurrence of cyberbullying, acts of reprisal 

as a reaction to victim’s reporting can have adverse impacts on youth. 

Gruber (2009) studies shifts in recent trends in youth risky behaviors. During the 1990’s, 

while youth homicide rate and teen births were declining, youth smoking and marijuana use were 

rising. One of the possible explanations for these observed shifts in the trends across risky behaviors 

is provided by his ‘Conservation of Risk’ model. Propensity of young people to engage in risky 

behaviors can induce substitutability of one risky behavior for another. More specifically, 

conservation of risk hypothesis speculates that efforts undertaken to reduce one kind of risk may 

increase youth’s involvement in some other forms of risk. My analysis considers a range of measures 

to study the impact of cyberbullying laws on youth mental health and behavioral outcomes. 

Conservation of risk can be relevant in explaining some of the heterogeneity in the effects of 

cyberbullying laws that I may observe in this study. 

 

2.3.2 Conceptual Framework 

Todd and Wolpin (2003) extend early childhood development and education production function 

literatures by formalizing a model of child’s cognitive achievement as a function of family and school 

inputs. They develop a multiple-period production function of a child’s cognitive outcome, where, 

t=0 denotes the period prior to school entry, t=1 represents the first year of school, t=2
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corresponds second year of school, and so on. Achievement at the time of school entry (when t=1) is 

given by:  

A1 = g0[F0, µ]      (2.1) 

 In the above equation, A1 is child’s achievement level just prior to entering the first year of 

school. F0 denotes family inputs during time- t=0 and µ is a measure of child’s innate abilities. The 

model assumes that child’s achievement at the beginning of the second year is a function of entire 

history of family and school inputs. More specifically, the second year’s production function is: 

A2 = g1[F0, F1, S1, µ]      (2.2) 

, where F1 and S1 are family and school inputs respectively.  

A number of studies in early childhood development, health, and education literature acknowledge 

the importance of family inputs (Almond and Currie, 2011) and school-level health promoting 

policies and programs in improving child’s mental and physical well-being (St Leger, 1999, Weare 

and Markham, 2005, Green et al., 2005). I use evidence from those studies to extend Todd and 

Wolpin’s (2003) model to conceptualize child’s mental health outcome at time-t as a function of past 

values of family and school inputs. Denoting mental health outcome at time-t as Ht equation (2.2) can 

be generalized as:   

Ht = gt-1[(F0, F1,..., Ft-1), (S1, S2,..., St-1), µ]      (2.3) 

 In the context of this study, I assume that state intervention in the form of school-level 

policies introduces a shock- Г, to the vector of previous history of school inputs. The model predicts 

that changes in school inputs, caused by legislative measures for cyberbullying, in previous periods 

can affect student’s mental health and behavioral outcomes in the future periods.  



5To construct the main dataset, I combine the national and state YRBS by the outcome variables, year, FIPS code, and 
individual demographic controls. I use the state-identifiers (FIPS code) provided by YRBS for the national surveys to 
obtain state-level information on the outcome variables. 
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2.4 Data 

To conduct my analysis, I use various sources of data. I describe them here. 

 

2.4.1 Youth Measures from Youth Risk Behavior Surveys 

The data for the primary analysis are obtained from repeated cross-sections of national and state 

Youth Risk Behavior Surveys (YRBS) for the period 2001 through 2013. The national YRBS is 

performed biennially by the CDC by collecting information on different types of health-related risky 

behaviors of young high-school students in the US. The individual-level data includes survey 

responses provided by a nationally representative sample of youth population, ages 12 to 18 years. 

The state YRBS are similar to the national YRBS. State YRBS are coordinated by the CDC and 

administered by the individual state’s education and health agencies. To perform my main analysis, I 

combine the national and state YRBS, 5 following from the approach employed by some previous 

research (Sabia and Anderson 2014, Sabia et al., 2014, and Anderson et al., 2015). 

Based on the discussion on the common youth problems associated with cyberbullying in 

Section 2.2.2, I use ten measures as indicators of youth outcomes related to school violence, mental 

health, and substance use behavior. 

For measures on school violence, I consider survey responses containing information on- frequency 

of a person’s involvement in physical fights in school in the year prior to the survey, number of times 

a person was threatened or injured with a weapon on school property in the year prior to the survey, 

number of times a person skipped school because s/he felt unsafe going to school in the month prior 

to the survey, and whether a person was bullied on school property in the year prior to the survey. 

Information on being bullied in school is available for the period 2009 through 2013 only.  
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Mental health measures include survey responses on- feeling of sadness or hopelessness, 

incidence of suicidal ideation, and academic grades earned by students in their courses in the year 

prior to the survey.  

Youth’s substance use behavior is captured by information on- number of days a person 

smoked a cigarette, number of occasions a person had five or more drinks in succession, and number 

of times a person used marijuana in the month prior to the survey.   

All the youth outcomes of YRBS are converted to binary indicators. Details on the relevant 

survey questions and construction of the dichotomous indicators are provided in table 2.2. YRBS 

information on age, sex, race, and grades of the students are used as individual demographic controls 

in the primary analysis.
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Table 2.2: Indicators of Youth Outcomes from Youth Risk Behavior Survey 

Survey Question Variable 

Name 

Survey 

Period 

Binary Outcome 

    

‘During the past 12 months, how many 

times were you in a physical fight on school 

property?’ 

 

Fights in 
school 

2001-2013 
0- 0 times 
1- At least once 

‘During the past 12 months, how many 

times has someone threatened or injured 

you with a weapon such as a gun, knife, or 

club on school property?’ Threat 2001-2013 
0 – 0 times 
1- At least once 

‘During the past 30 days, on how many 

days did you not go to school because you 

felt you would be unsafe at school or on 

your way to or from school?’ 
Unsafe 2001-2013 

0 – 0 days 
1- At least once 

‘During the past 12 months, have you ever 

been bullied on school property?’ Bullied 2009-2013 
0 – No 
1- Yes 

‘During the past 12 months, did you ever 

feel so sad or hopeless almost every day for 

two weeks or more in a row that you 

stopped doing some usual activities?’ 

Sadness 2001-2013 
0 – No 
1 - Yes 

‘During the past 12 months, did you ever 

seriously consider attempting suicide?’ 
Suicidal 
ideation 

2001-2013 
0- No 
1- Yes 

‘During the past 12 months, how would you 

describe your grades in school?’ 
Academic 
grades 

2001-2013 

0 –Mostly C’s, D’s, F’s and none of 
these grades 
1 – Mostly A’s and B’s 

‘During the past 30 days, on how many 

days did you smoke cigarettes?’ Smoking 2001-2013 
0 – Never smoked  
1– At least once 

‘During the past 30 days, on how many 

days did you have 5 or more drinks of 

alcohol in a row, that is, within a couple of 

hours?’ 

Binge 
drinking 

2001-2013 
0 – Never 
1- At least 1 day or more 

‘During the past 30 days, how many times 

did you use marijuana?’ Marijuana 2001-2013 
0- Never 
1- At least once 

 



6As an additional robustness measure, I performed regressions with a policy variable that takes the value 1 from the year 

of implementation. Results are consistent with the primary analysis. 
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2.4.2 Information on Cyberbullying Laws 

A number of sources are used to collect information on state-specific statutes of cyberbullying laws 

(National Conference of State Legislatures, 2010, US Department of Education, 2011, Hinduja and 

Patchin, 2016). Hinduja and Patchin (2016) provide the most detailed information on state 

cyberbullying laws and their various components. To construct the main policy variable for 

cyberbullying law, it is important to note that national and state YRBS are conducted biennially 

during the spring of odd-numbered years. The surveys include information on respondents’ health-

related experiences that occurred in months prior to the survey. Hence, laws that are implemented 

during the odd-numbered years of the study period may not affect youth’s health outcomes recorded 

in the same years in YRBS. Further, using the information provided by the above sources, I conduct a 

primary search on the state-specific statutes to identify the specific months of implementation of laws 

(information available upon request). Most state cyberbullying laws became effective in the months 

of April through December. Therefore, to increase the precision of my estimates, I construct a binary 

variable ‘Lawst’ which equals 1 for a state from the year following the year of implementation of the 

law. Lawst equals 0 for years prior to implementation and for the year when the law was 

implemented. For example, if a state enacted the cyberbullying law in year 1999, Lawst would equal 1 

from the year 2000 and forward. Equating Lawst to 1 from the year 1999 would imply that the 

cyberbullying law can potentially affect youth outcomes recorded in the 1999 survey, which 

primarily consists of information relating to a period prior to the implementation of the law. For state 

laws that were enacted in even-numbered years, constructing Lawst in this manner would not affect 

the causal interpretation of my analysis.6  

Hinduja and Patchin (2016) also provide details of statutes related to the four components of 

cyberbullying laws discussed in Section 2.2.1. Using the specific dates of the implementation of each
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component (See table 2.1), I construct four binary indicator variables for laws that include- the term 

‘cyberbullying’, school sanctions, criminal sanctions, and provisions to address students’ off-campus 

behavior. I construct the variables similar to the way in which Lawst is created and run separate 

regressions for each component to identify their effects on the youth outcomes. 

 

2.4.3 State-specific Controls 

I include relevant state-specific policy and economic controls in my regression analyses to control for 

state-specific heterogeneities that can be correlated with the implementation of cyberbullying laws 

and youth outcomes. To ensure robustness of the causal relationship estimated in this study, I control 

for state policies on school anti-bullying laws (US Department of Education, 2011) and on criminal 

sanctions of child witness to domestic violence (Child Welfare Information Gateway). These laws are 

likely to be positively correlated with cyberbullying law implementation and also affect the youth 

outcomes considered in my models. Hence, omitting these public measures may bias the effects of 

cyberbullying laws on youth. 

In addition, following from the evidence of association between tax on substances and 

violence and risky behaviors (Wagenaar et al, 2010), I control for state regulations on beer tax (Beer 

Institute) and cigarette tax (Tax Burden on Tobacco). State economic controls include state’s 

seasonally adjusted annual unemployment rates (Bureau of Labor Statistics) and state per-capita 

personal income (Bureau of Economic Analysis). 

It is also important to note that bullying and cyberbullying laws are school policies adopted by 

states. These laws are likely to be correlated with school qualities that can also affect the youth 

outcomes studied in the primary analysis. I control for school quality indicators by including student-
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teacher ratios and annual per-pupil school expenditure in states’ public schools during the study 

period (National Center for Education Statistics, Common Core Data). 

 

 

2.5 Empirical Approach 

The analysis employs variation across states and time in the implementation of cyberbullying laws in 

a differences-in-differences framework to identify the causal effect of cyberbullying laws on youth 

outcomes. The reduced form estimates of effects of cyberbullying laws are obtained by performing 

the following regression: 

Y∗
ist =  α +  β1 Lawst +  β4′Xist +  β5′Zst +  γs + λt +  Ωst +  εist ,               (2.4) 

Y*ist is the dichotomous variable for youth outcome of individual- i in state- s and time- t. The 

variable Lawst represents binary indicator for cyberbullying law in state- s and time- t. β1 is the 

parameter of interest that measures the effect of cyberbullying laws on youth mental and behavioral 

outcomes. Xist is the vector of individual demographic controls and Zst is the vector of state-level 

controls. γs is the time-invariant state-fixed effect and λt captures the nation-wide time-varying trends. 

εist is the error term that is assumed to follow Normal distribution with mean 0 and standard deviation 

1. I include state-specific linear time trends (Ωst) to control for variations in unmeasured state-specific 

trends in youth outcomes evolving over time. I construct state-specific linear time trends by 

interacting state dummies with year. I test for granger causality between the youth outcomes and 

cyberbullying laws by performing an event study to estimate the anticipatory and post-treatment 

effects of cyberbullying laws.  

To study the effects of the different components of cyberbullying laws across states, I estimate 

models similar to equation (2.4) and perform separate regressions for each component of 
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cyberbullying laws. For binary measures of youth mental and behavioral outcomes obtained from 

YRBS, I perform probit regressions to estimate the impact of cyberbullying laws and its components. 

I also estimate linear probability models (LPM) to check for consistency of the probit regression 

estimates. The results obtained from LPM’s are available upon request. The estimates in all the 

regression models are obtained using unweighted regressions and the standard errors are corrected for 

clustering at the state level. 

 

2.6 Results 

 

2.6.1 Summary Statistics 

Table 2.3 presents summary information on all the outcome variables used in my analysis. All the 

YRBS outcome variables are converted to binary indicators. On an average 12 percent of the high-

school students are reported to be involved in physical fights in school at least once in the year prior 

to the surveys. 8 percent of the students reported being threatened by a weapon in school, while 7 

percent felt unsafe going to school. 19 percent of students reported being bullied at school. With 

respect to the measures of mental health, 28 percent of students reported feeling sad or hopeless and 

15 percent considered attempting suicide in the year prior to the surveys. 70 percent of students 

reported scoring mostly A’s and B’s in the academic courses. For the substance use measures, 16 

percent reported smoking, 21 percent reported having five or more drinks in succession, and 20 

percent reported using marijuana at least once in the month prior to the surveys. 

After stratifying the YRBS data by sex, I find that, a higher proportion of boys reported being 

involved in fights in school and being threatened by weapons at their school compared to girls. 

However, girls are more likely to be bullied at school. Feeling of sadness and incidence of suicidal
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thoughts are more prevalent among girls. Proportion of boys reported using substance (smoking, 

drinking, and marijuana) was higher than that of girls. 

 

Table 2.3: Summary Statistics of YRBS Outcome Variables  

 
High-school 

Students 
High-school girls High-school boys 

YRBS study 

period 

 
Mean (StD) 

[N] 
Mean (StD) 

[N] 
Mean (StD) 

[N] 
 

     

Fights in school 
0.118 (0.322) 

[874211] 
0.081 (0.272) 

[446825] 
0.156 (0.362) 

[423234] 
2001-2013 

Threat 
0.081 (0.273) 

[936397] 
0.058 (0.234) 

[477877] 
0.102 (0.303) 

[453814] 
2001-2013 

Unsafe 
0.074 (0.261) 

[964282] 
0.075 (0.262) 

[492146] 
0.071 (0.256) 

[467504] 
2001-2013 

Bullied 
0.186 (0.389) 

[494767] 
0.202 (0.401) 

[253297] 
0.168 (0.374) 

[239458] 
2009-2013 

Sadness 
0.282 (0.450) 

[955655] 
0.350 (0.477) 

[488605] 
0.210 (0.407) 

[462880] 
2001-2013 

Suicidal ideation 
0.154 (0.362) 

[920191] 
0.192 (0.394) 

[470958] 
0.114 (0.318) 

[445458] 
2001-2013 

Academic grades 
0.704 (0.456) 

[394058] 
0.764 (0.424) 

[201425] 
0.642 (0.479) 

[190907] 
2001-2013 

Smoking 
0.163 (0.370) 

[928216] 
0.153 (0.360) 

[478669] 
0.173 (0.378) 

[445641] 
2001-2013 

Binge drinking 
0.214 (0.410) 

[935658] 
0.199 (0.399) 

[481746] 
0.229 (0.421) 

[449855] 
2001-2013 

Marijuana 
0.201 (0.401) 

[946941] 
0.177 (0.382) 

[487814] 
0.227 (0.419) 

[455022] 
2001-2013 

   Note: All the YRBS outcomes are converted to binary indicators 
 
 
 

Table 2.4 reports descriptive statistics on the individual demographic controls obtained from 

YRBS. Proportion of male students in the YRBS sample is 49 percent. Whites account for 48 percent 

of the total sample. With respect to age, 13 percent of the sample are 14 years old or younger. High-



71 

school students aged 15 years and 16 years account for 26 percent of the total sample, each. 23 

percent of the sample are 17 years old and rest of the 12 percent are adults. Based on educational 

levels, 28 percent of the YRBS sample are in the ninth grade, 27 percent are in the tenth grade, 24 

percent in eleventh grade, and the remaining 21 percent are in the twelfth grade. 

 

Table 2.4: Individual Demographic Controls, YRBS, (2001-2013) 

Variables % in sample [N] 

Sex  

Male 48.78 [475612] 

Female 51.22 [499399] 

Race  

White 47.57 [455539] 

Non-whites 52.43 [502024] 

Age  

14 years or younger  13.68 [133664] 
15 years 25.77 [251892] 
16 years 26.35 [257,483] 
17 years 22.68 [221617] 
18 years or older 11.53 [112661] 

Education  

9th Grade 28.37 [270731] 

10th grade 26.89 [256611] 
11th grade 24.38 [232688] 
12th grade 20.34 [194136] 

 

 

Details on the explanatory variables and other state-specific-school quality indicators, policy, 

and economic controls are reported in table 2.5. 18 states enacted criminal sanctions for crimes 

related to child witness to domestic violence during the study period. Pupil-teacher ratio across states 

in the study period is approximately 15. On average public schools spend over $9,800 per pupil 

annually for their education and school activities. Average seasonally adjusted unemployment rate 

during the study period is 6 percent and average personal per-capita income is slightly over $37,500 

(adjusted in terms of 2005 dollars).
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Table 2.5: Explanatory Variable and State-Level Controls, by Data Source (2001-2013) 

Variables Mean (StD) Source 

Explanatory variables 

Cyber-bullying law 0.44 (0.50) 

National Conference of State Legislatures (2010), 
U.S. Department of Education (2011), Hinduja 
and Patchin (2016), and National Association of 
State Boards of Education (2016). 

Includes ‘cyberbullying’ 0.13 (0.33) 

Includes school sanction 0.32 (0.47) 

Includes criminal sanction 0.08 (0.26) 

Addresses off-campus behavior 0.05 (0.22) 

State level school, economic, and policy controls 

Anti-bullying law 0.55 (0.50) 
U.S. Department of Education (2011), 
bullypolice.org 

Child witness to domestic violence law 0.32 (0.47) 
Child welfare information gateway, Lexis Nexis, 
HeinOnline 

Pupil-teacher ratio 15.31 (2.58) National Center for Education Statistics 

Per pupil expenditure 9824.62 (3017.63) National Center for Education Statistics 

Beer tax (in 2005$)) 0.27 (0.24) Beer Institute 

Cigarette tax (in 2005$) 1.02 (0.78) Tax Burden on Tobacco 

Unemployment rates 6.10 (2.06) Bureau of Labor Statistics 

Per-capita personal income (2005$) 37544.06 (7899.31) Bureau of Economic Analysis 

Note: The explanatory variables are binary indicators that take values 0 or 1 based on the periods the laws became 
effective in states. 

 

 

2.6.2 Main Results 

 

2.6.2.1 Cyberbullying Laws and School Violence 

In table 2.6, I report the estimated marginal effects obtained from probit regression analyses with 

respect to youth measures of school violence. Norton (2012) finds that unobserved heterogeneity that 

affects dependent variables but are uncorrelated with explanatory variables may impact point
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estimates of non-linear models (such as logit and probit). Point estimates of linear models remain 

unaffected by these variables. However, marginal effects of linear and non-linear regression models 

do not vary with independent unobserved heterogeneity. 

In model I, I estimate equation (2.4). Results indicate that adoption of cyberbullying laws 

leads to a 13.5 percent (0.010/0.074) increase in the probability of students’ reporting of feeling 

unsafe attending school and an 11.8 percent (0.022/ 0.186) increase in the probability of students’ 

reporting of being bullied on school property in the period prior to survey. The effects are statistically 

significant at the 5 percent level. 

In model II, I study the impact of the four components of cyberbullying laws. Inclusion of the 

term ‘cyberbullying’ in cyberbullying law is associated with a 14.9 percent reduction in the 

probability of students’ reporting of concerns related to school safety. The effect is significantly 

different from zero at the 5 percent level. Having school sanctions for cyberbullying is associated 

with a 9.4 percent reduction in the probability that students report feeling unsafe going to school. The 

effect is significantly different from zero at the 10 percent level. There is evidence of a strong and 

positive relation between school sanctions and students’ reporting of their experiences of being 

bullied in school. In particular, school sanctions lead to an 8.6 percent increase in the probability that 

a student reports being bullied in the year prior to survey. However, it is important to note that 

information on being bullied at school is available only for the last three years of the study period, 

unlike the other measures of school violence considered in the analysis. School sanctions may have a 

different effect on students’ bullying experience for more recent cyberbullying laws. 

Criminal sanctions for cyberbullying lead to a 12.7 percent increase in the probability of 

students’ reporting of their involvement in physical fights in school. The effect is strongly significant 

at the 1 percent level. Further, students are more likely to report their experience of being threatened
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by a weapon on school property in the presence of criminal sanctions. Laws that address off-campus 

behavior of students are positively associated with students’ reporting of- their involvement in 

physical fights in school and school absences due to feeling of insecurity. 

Figure 2.1 shows trends in the YRBS school violence measures considered in my analysis 

from 2001 through 2013. Reporting on students’ involvement in physical fights in school has 

declined gradually through the study period. Trends in student’s reporting on feeling unsafe at school 

and incidence of being threatened by a weapon at school do not have significant variations. Reporting 

on bullying experiences has sharply increased from 2009 to 2013 in the YRBS sample. 

Table 2.6: Differences-in-differences Estimates of Relationship between Cyberbullying Laws and School Violence 

 Fights in 

school 

(1) 

Threat 

 

(2) 

Unsafe 

 

(3) 

Bullied 

 

(4) 

Model I – Any Law     

Cyberbullying law 0.004 
(0.003) 

0.004 
(0.003) 

0.010** 
(0.004) 

0.022** 
(0.10) 

Model II- Components of law     

Includes ‘cyberbullying’ 0.005 
(0.024) 

0.004 
(0.003) 

-0.011** 
(0.004) 

0.007 
(0.007) 

Includes school sanctions -0.001 
(0.004) 

0.003 
(0.003) 

-0.007* 
(0.004) 

0.016** 
(0.006) 

Includes criminal sanctions 0.015*** 
(0.004) 

0.008* 
(0.005) 

0.008 
(0.006) 

0.017 
(0.009) 

Addresses off-campus behavior 0.005* 
(0.003) 

-0.000 
(0.005) 

0.008* 
(0.004) 

0.030 
(0.025) 

Individual controls Yes Yes Yes Yes 

State controls Yes Yes Yes Yes 

State fixed effects Yes Yes Yes Yes 

Year fixed effects Yes Yes Yes Yes 

State-specific linear time trends Yes Yes Yes Yes 

Number of observations 832408 889859 917250 462538 

       ***Significant at 1% level **at 5% level *at 10% level        

Notes: Unweighted probit regression estimates are obtained using data from Youth Risk Behavior Surveys. 
The marginal effects obtained from the probit regressions are reported in the above table. Standard errors 
were corrected for clustering on the state and are provided in parentheses. Individual controls include sex, 
age, race, ethnicity, and grades. State controls include information on unemployment rates, per capita 
personal income, cigarette taxes, beer taxes, student-teacher ratio in public high-schools, per-pupil 
expenditure in public high-schools, anti-bullying law, and state laws for criminal sanctions for child witness
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of domestic violence. Information on ‘Bullying’ outcome is available for 2009-2013. Regression results for 
other measures of school violence for the period 2009-2013 are available upon request. 
 
 

 

 

 
 
 

Figure 2.1: Trends in School Violence Measures, YRBS (2001-2013) 

 

 

2.6.2.2 Cyberbullying Laws and Mental Health 

Table 2.7 presents marginal effects of probit regressions estimated to study the impact of 

cyberbullying laws on youth mental health outcomes. Model I results indicate that adoption of 

cyberbullying laws leads to a 3.2 percent increase in the probability that a student agrees to have 

considered attempting suicide in the recent period prior to survey. The effect is significantly different 

from zero at the 10 percent level.



7For the data on youth suicide rates, I obtain information on annual state suicide rates of young people ages 10 to19 years 
for the study period from the Wide-ranging Online Data for Epidemiologic Research (WONDER) developed by the CDC. 
WONDER is an online public health information system that manages around 20 public-use data and provides public 
access to US-based information about natality, mortality, cancer incidence, HIV and AIDS, tuberculosis, vaccinations, 

census data, etc. 
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In model II, I find that inclusion of criminal sanctions in cyberbullying law is associated with-  

increase in students’ reporting of their mental health problems and deterioration in students’ academic 

performance. In particular criminal sanctions lead to a 4.2 percent increase in the probability of 

feeling sad, a 6 percent increase in the probability of having suicidal ideation. Further, criminal 

sanctions and provisions for student’s off-campus behavior are associated with a 4.5 percent and a 4.8 

percent reduction in the probability of scoring A’s and B’s in academic courses, respectively. All the 

effects are statistically significant at the conventional levels. 

Figure 2.2 compares trends in youth suicide rates before and after implementation of 

cyberbullying laws in states. The graph indicates that there are no any significant shifts in trends in 

youth suicide rates during the post implementation period.7
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Table 2.7: Differences-in-differences Estimates of Relationship between Cyberbullying Laws and Mental Health 

 Sadness 

 

(1) 

Suicidal 

ideation 

(2) 

Academic 

grades 

(3) 

Model I – Any Law    

Cyberbullying law -0.002 
(0.003) 

0.005* 
(0.002) 

0.005 
(0.008) 

Model II- Components of law    

Includes ‘cyberbullying’ 0.002 
(0.003) 

-0.000 
(0.003) 

-0.016 
(0.013) 

Includes school sanctions -0.001 
(0.003) 

0.002 
(0.003) 

0.002 
(0.008) 

Includes criminal sanctions 0.012** 
(0.006) 

0.017*** 
(0.003) 

-0.032* 
(0.017) 

Addresses off-campus behavior -0.004 
(0.006) 

0.003 
(0.008) 

-0.034*** 
(0.008) 

Individual controls Yes Yes Yes 

State controls Yes Yes Yes 

State fixed effects Yes Yes Yes 

Year fixed effects Yes Yes Yes 

State-specific linear time trends Yes Yes Yes 

Number of observations 909824 877211 382579 

                        ***Significant at 1% level **at 5% level *at 10% level        

                Notes: Unweighted probit regression estimates are obtained using data from Youth Risk 
Behavior Surveys. The marginal effects obtained from the probit regressions are reported in 
the above table. Standard errors were corrected for clustering on the state and are provided in 
parentheses. Individual controls include sex, age, race, ethnicity, and grades. State controls 
include information on unemployment rates, per capita personal income, cigarette taxes, beer 
taxes, student-teacher ratio in public high-schools, per-pupil expenditure in public high-
schools, anti-bullying law, and state laws for criminal sanctions for child witness of domestic 
violence.  
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Figure 2.2: Pre- and Post-implementation Trends in Youth Suicide Rates, (10-19 years) 

 

 

2.6.2.3 Cyberbullying Laws and Substance Use 

The marginal effects of probit regressions performed to examine the effects of cyberbullying laws on 

substance use behavior of high-school students are reported in table 2.8. I find that cyberbullying 

laws lead to a 2.8 percent increase in the probability of reporting of binge-drinking and a 5.9 percent 

increase in the probability of reporting marijuana consumption. The effects are statistically different 

from zero at the 10 percent and 1 percent levels, respectively. 

 

Inclusions of ‘cyberbullying’ and school sanctions are negatively related to chances that a 

student reports using substances in the recent past. On the other hand, criminal sanctions and 

provisions for off-campus behavior have positive effects on student reporting of the same. Inclusion 
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of ‘cyberbullying’ leads to a 7.5 percent decrease in probability of binge-drinking and a 4.5 percent 

reduction in the probability of using marijuana. School sanctions are associated with a 3.7 percent 

decrease in probability of binge-drinking. Criminal sanctions lead to an 8 percent increase in the 

probability of binge-drinking. Laws addressing students’ off-campus behavior lead to a 7 percent rise 

in the probability of using marijuana. All the effects are significantly different from zero at the 

conventional levels. 

 

2.6.3 Sex-specific Effects of Cyberbullying Laws 

The YRBS sample of high-school students was stratified by sex to study the impact of cyberbullying 

laws and its components on youth outcomes for high-school girls and high-school boys separately. 

Effects of cyberbullying laws and its components on young girls with respect to measures of school 

violence, mental health, and behavioral outcomes are reported in the top panels of tables 2.8, 2.9, and 

2.10. For experiences of school violence, cyberbullying laws increase reporting by female students. 

Significant effects are observed for experiences of- being threatened by a weapon in school, feeling 

unsafe attending school, and being bullied on school property (columns 2-4 in table 2.8).  In 

particular, adoption of cyberbullying laws leads to an 8.6 percent increase in the probability of being 

threatened by a weapon, a 21.3 percent increase in the probability of feeling unsafe, and an 11.9 

percent increase in the probability of being bullied on school property.  Mental health problems of 

girls remain unaffected by passage of cyberbullying laws. A positive and significant association is 

observed between cyberbullying laws and probability of reporting of binge-drinking behaviors 

(column 2 of table 2.9). Criminal sanctions continue to have a positive relation relation with reporting 

of experiences of school violence, mental health problems, and substance use activities.
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The lower panels of tables 2.8, 2.9, and 2.10 provide regression results with respect to measures of 

school violence, mental health, substance use behavior for high-school boys. Passage of 

cyberbullying laws is positively related to measures of school violence with strongly significant effect 

observed on students’ reporting on experiences of being bullied at school. Cyberbullying laws lead to 

a 12 percent increase in the probability of being bullied on school property (column 4 of table 2.8). 

The effect is significantly different from zero at the 1 percent level. Among the measures of mental 

health, cyberbullying laws result in a 4.4% rise in the probability of having suicidal ideation among 

young boys (column 2 of table 2.9). Reporting of experiences of using substances among boys is not 

affected by passage of cyberbullying laws. Results from analysis on individual components of 

cyberbullying laws indicate that incorporating criminal sanctions increases the chances of reporting 

experiences of- school violence, mental health issues, and involvement in substance use activities. 

Effects of the other three components vary largely across outcomes.  
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Table 2.8: Differences-in-differences Estimates of Relationship between Cyberbullying Laws and School Violence, 

by Sex 

 

 Fights in school 

(1) 

Threat 

 

(2) 

Unsafe 

 

(3) 

Bullied 

 

(4) 

Females 

Model I – Any Law     

Cyberbullying law 0.002 
(0.003) 

0.005* 
(0.003) 

0.016** 
(0.007) 

0.024* 
(0.013) 

Model II- Components of law     

Includes ‘cyberbullying’ 0.002 
(0.003) 

0.001 
(0.003) 

-0.015** 
(0.006) 

0.003 
(0.008) 

Includes school sanctions -0.000 
(0.003) 

0.002 
(0.003) 

-0.011** 
(0.005) 

0.013 
(0.009) 

Includes criminal sanctions 0.010* 
(0.005) 

0.006 
(0.005) 

0.010 
(0.009) 

0.034** 
(0.013) 

Addresses off-campus behavior -0.000 
(0.004) 

-0.008* 
(0.004) 

0.005 
(0.008) 

0.020 
(0.027) 

Number of observations 429526 458762 472732 239374 

Males 

Model I – Any Law     

Cyberbullying law 0.004 
(0.005) 

0.004 
(0.004) 

0.004 
(0.003) 

0.020*** 
(0.008) 

Model II – Components of law     

Includes ‘cyberbullying’ -0.000 
(0.007) 

0.007* 
(0.004) 

-0.008** 
(0.004) 

0.011* 
(0.007) 

Includes school sanctions -0.004 
(0.005) 

0.004 
(0.004) 

-0.004 
(0.003) 

0.019*** 
(0.005) 

Includes criminal sanctions 0.020*** 
(0.005) 

0.010 
(0.007) 

0.005 
(0.005) 

-0.001 
(0.013) 

Addresses off-campus behavior 0.013** 
(0.006) 

0.007 
(0.007) 

0.011*** 
(0.003) 

0.041 
(0.030) 

Number of observations 402882 431097 444518 223164 

Individual controls Yes Yes Yes Yes 
State controls Yes Yes Yes Yes 
State fixed effects Yes Yes Yes Yes 
Year fixed effects Yes Yes Yes Yes 

State-specific linear time trends Yes Yes Yes Yes 

   ***Significant at 1% level **at 5% level *at 10% level 

Notes: Unweighted probit regression estimates are obtained using data from Youth Risk Behavior Surveys. The marginal 
effects obtained from the probit regressions are reported in the above table. Standard errors were corrected for clustering 
on the state and are provided in parentheses. Individual controls include age, race, ethnicity, and grades. State controls 
include information on unemployment rates, per capita personal income, cigarette taxes, beer taxes student-teacher ratio 
in public high-schools, per-pupil expenditure in public high-schools, anti-bullying law, and state laws for criminal 
sanctions for child witness of domestic violence.
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Table 2.9: Differences-in-differences Estimates of Relationship between Cyberbullying Laws and Mental Health, 

by Sex 

 

 Sadness 

 

(1) 

Suicidal ideation 

(2) 

Academic 

grades 

(3) 

Females 

Model I – Any Law    

Cyberbullying law -0.006 
(0.004) 

0.004 
(0.003) 

0.010 
(0.008) 

Model II- Components of law    

Includes ‘cyberbullying’ 0.002 
(0.005) 

-0.003 
(0.004) 

-0.020 
(0.009) 

Includes school sanctions -0.005 
(0.004) 

-0.002 
(0.004) 

0.005 
(0.006) 

Includes criminal sanctions 0.013 
(0.008) 

0.019*** 
(0.005) 

-0.021 
(0.017) 

Addresses off-campus behavior -0.002 
(0.007) 

-0.003 
(0.011) 

-0.037*** 
(0.010) 

Number of observations 469417 452967 196988 

Males 

Model I – Any Law    

Cyberbullying law 0.002 
(0.003) 

0.005* 
(0.003) 

-0.002 
(0.010) 

Model II – Components of law    

Includes ‘cyberbullying’ 0.001 
(0.004) 

0.002 
(0.003) 

-0.012 
(0.019) 

Includes school sanctions 0.002 
(0.004) 

0.005* 
(0.003) 

-0.002 
(0.011) 

Includes criminal sanctions 0.011** 
(0.006) 

0.015*** 
(0.003) 

-0.045** 
(0.020) 

Addresses off-campus behavior -0.006 
(0.011) 

0.008 
(0.007) 

-0.038 
(0.010) 

Number of observations 440407 424244 185591 

Individual controls Yes Yes Yes 
State controls Yes Yes Yes 
State fixed effects Yes Yes Yes 
Year fixed effects Yes Yes Yes 

State-specific linear time trends Yes Yes Yes 

 ***Significant at 1% level **at 5% level *at 10% level 

Notes: Unweighted probit regression estimates are obtained using data from Youth Risk Behavior Surveys. The marginal 
effects obtained from the probit regressions are reported in the above table. Standard errors were corrected for clustering 
on the state and are provided in parentheses. Individual controls include age, race, ethnicity, and grades. State controls 
include information on unemployment rates, per capita personal income, cigarette taxes, beer taxes, student-teacher ratio 
in public high-schools, per-pupil expenditure in public high-schools, anti-bullying law, and state laws for criminal 
sanctions for child witness of domestic violence.
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Table 2.10: Differences-in-differences Estimates of Relationship between Cyberbullying Laws and Substance use, 

by Sex 

 

 Smoking 

 

(1) 

Binge drinking 

(2) 

Marijuana 

 

(3) 

Females 

Model I – Any Law    

Cyberbullying law 0.003 
(0.004) 

0.006* 
(0.003) 

0.009 
(0.004) 

Model II- Components of law    

Includes ‘cyberbullying’ -0.002 
(0.007) 

-0.017*** 
(0.007) 

-0.007 
(0.005) 

Includes school sanctions -0.001 
(0.005) 

-0.008 
(0.005) 

-0.005 
(0.004) 

Includes criminal sanctions 0.026*** 
(0.007) 

0.015* 
(0.008) 

0.019*** 
(0.007) 

Addresses off-campus behavior -0.011 
(0.010) 

-0.010* 
(0.006) 

0.006 
(0.009) 

Number of observations 460167 463270 468961 

Males 

Model I – Any Law    

Cyberbullying law -0.002 
(0.005) 

0.007 
(0.006) 

0.015 
(0.004) 

Model II – Components of law    

Includes ‘cyberbullying’ -0.008 
(0.009) 

-0.013** 
(0.006) 

-0.010* 
(0.006) 

Includes school sanctions -0.004 
(0.006) 

-0.009* 
(0.006) 

0.002 
(0.005) 

Includes criminal sanctions 0.015** 
(0.007) 

0.018** 
(0.008) 

0.016*** 
(0.005) 

Addresses off-campus behavior 0.004 
(0.007) 

0.017*** 
(0.006) 

0.022*** 
(0.007) 

Number of observations 424429 428654 433356 

Individual controls Yes Yes Yes 
State controls Yes Yes Yes 
State fixed effects Yes Yes Yes 
Year fixed effects Yes Yes Yes 

State-specific linear time trends Yes Yes Yes 

     ***Significant at 1% level **at 5% level *at 10% level 

 Notes: Unweighted probit regression estimates are obtained using data from Youth Risk Behavior Surveys. The 
marginal effects obtained from the probit regressions are reported in the above table. Standard errors were corrected for 
clustering on the state and are provided in parentheses. Individual controls include age, race, ethnicity, and grades. State 
controls include information on unemployment rates, per capita personal income, cigarette taxes, beer taxes, student-
teacher ratio in public high-schools, per-pupil expenditure in public high-schools, anti-bullying law, and state laws for 
criminal sanctions for child witness of domestic violence. 
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2.6.4 Studying the Effects of Cyberbullying Laws using Alternative Specifications 

In the top panel of table 2.11 (Specification I), I report the marginal effects obtained from a baseline 

regression. The results are consistent with findings derived in my main analysis. Further, similar to 

the main analysis, I find that passage of cyberbullying laws has statistically significant impact on 

youth measures of binge-drinking and marijuana use.  

States may be likely to implement cyberbullying laws as a response to varying trends in youth 

mental and behavioral problems. This may further affect identification of true β1 in equation (2.4). I 

test the robustness of my estimates by including policy leads and lags in a separate regression (Autor, 

2003, Angrist and Pischke, 2009). In order to perform the event study, I incorporate indicator 

variables for- one, two, and three years before the law was passed, the year the law was enacted, one 

and two years after passage of law, and subsequent years (year three forward).  The coefficients of the 

variables will allow me to evaluate the significance of anticipatory and post-treatment effects of 

cyberbullying laws and test for statistical evidence of policy endogeneity. Due to the short study 

period, lack of statistical power may not allow me to perform a full parameterized event study. 

I report my findings from the event study in the lower panel of table 2.11 (Specification II). In 

the joint test for leads, the results provide little evidence of significant variations in the trends of the 

youth outcomes before the law was implemented, except for measure on marijuana use. In addition, 

the results in the individual as well as joint test of significance of the lagged variables provide weak 

evidence of significant post-treatment effects of cyberbullying laws, again with an exception of youth 

outcome of marijuana consumption. 
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Table 2.11: Differences-in-differences Estimates of Relationship between Cyberbullying Laws and Youth 

Outcomes, Alternative Specifications 

 Fights 

in 

school 

(1) 

Threat 

 

(2) 

Unsafe 

 

(3) 

Bullied 

 

(4) 

Sadness 

 

(5) 

Suicidal 

ideation 

(6) 

Academic 

grades 

(7) 

Smoking 

 

(8) 

Binge 

drinking 

(9) 

Marijuana 

 

(10) 

Specification I – Baseline 

Cyberbullying 
law 

0.001 
(0.004) 

0.001 
(0.003) 

0.003 
(0.005) 

0.007 
(0.005) 

-0.005 
(0.004) 

0.003 
(0.003) 

0.001 
(0.013) 

0.001 
(0.004) 

0.011** 
(0.005) 

0.019*** 
(0.005) 

Specification II- Leads and lags of law 

3 years before -0.005 
(0.003) 

0.001 
(0.002) 

-0.005 
(0.005) 

-0.020* 
(0.011) 

0.002 
(0.005) 

0.001 
(0.003) 

0.016** 
(0.006) 

-0.004 
(0.005) 

-0.006 
(0.005) 

-0.001 
(0.006) 

2 years before -0.002 
(0.003) 

-0.001 
(0.002) 

-0.001 
(0.006) 

0.010 
(0.007) 

0.006 
(0.004) 

0.002 
(0.003) 

(0.012 
(0.009) 

0.004 
(0.005) 

-0.004 
(0.004) 

-0.012*** 
(0.004) 

1 year before 0.009** 
(0.004) 

-0.002 
(0.002) 

-0.007 
(0.005) 

0.001 
(0.010) 

0.001 
(0.004) 

-0.002 
(0.003) 

0.001 
(0.009) 

-0.009 
(0.006) 

0.002 
(0.005) 

-0.009** 
(0.004) 

Effective year of 
law 

0.000 
(0.005) 

0.003 
(0.003) 

-0.001 
(0.004) 

-0.000 
(0.007) 

0.002 
(0.005) 

0.002 
(0.004) 

-0.006 
(0.018) 

-0.003 
(0.006) 

-0.008 
(0.007) 

-0.020*** 
(0.005) 

1 year after -0.002 
(0.002) 

0.002 
(0.003) 

-0.000 
(0.003) 

0.009 
(0.006) 

-0.003 
(0.003) 

0.002 
(0.004) 

0.002 
(0.008) 

-0.003 
(0.004) 

0.007 
(0.005) 

0.004 
(0.005) 

2 years after 0.000 
(0.006) 

0.004 
(0.003) 

-0.001 
(0.004) 

0.007 
(0.007) 

0.001 
(0.005) 

0.003 
(0.006) 

-0.011 
(0.010) 

-0.000 
(0.007) 

-0.009 
(0.008) 

-0.017*** 
(0.006) 

3+ years after -0.007 
(0.009) 

-0.006 
(0.004) 

-0.008 
(0.006) 

0.005 
(0.008) 

-0.005 
(0.004) 

0.002 
(0.004) 

-0.006 
(0.011) 

0.002 
(0.007) 

-0.003 
(0.007) 

-0.007 
(0.007) 

χ2 of βlead1 + 
βlead2+ βlead3 = 0 

χ2 = 4.80 
p = 0.03 

χ2 = 0.25 
p = 0.62 

χ2 = 1.11 
p = 0.29 

χ2 = 0.26 
p = 0.60 

χ2 = 1.01 
p = 0.31 

χ2 = 0.16 
p = 0.69 

χ2 = 2.39 
p =  0.12 

χ2 = 1.11 
p =  0.29 

χ2 = 0.80 
p =  0.37 

χ2 = 7.70 
p =  0.01 

χ2 of βyear of passage 

+ βlag1 + βlag2+ 
βlag3 = 0 

χ2 = 0.24 
p = 0.62 

χ2 = 0.07 
p = 0.79 

χ2 = 0.90 
p = 0.34 

χ2 = 1.17 
p = 0.28 

χ2 = 0.19 
p = 0.66 

χ2 = 0.62 
p = 0.43 

χ2 = 0.33 
p = 0.56 

χ2 = 0.04 
p = 0.83 

χ2 = 0.55 
p = 0.46 

χ2 =  5.77 
p = 0.02 

N 832408 889859 917250 462538 909824 877211 382579 884596 891924 902317 

***Significant at 1% level **at 5% level *at 10% level 

 Notes: Unweighted probit regression estimates are obtained using data from Youth Risk Behavior Surveys. The marginal effects obtained from 
the probit regressions are reported in the above table. Standard errors were corrected for clustering on the state and are provided in parentheses. 
Individual controls include age, race, ethnicity, and grades. State controls include information on unemployment rates, per capita personal 
income, cigarette taxes, beer taxes, student-teacher ratio in public high-schools, per-pupil expenditure in public high-schools, anti-bullying law, 
and state laws for criminal sanctions for child witness of domestic violence. State controls include information on unemployment rates, per capita 
personal income, cigarette taxes, beer taxes, student-teacher ratio in public high-schools, per-pupil expenditure in public high-schools, anti-
bullying law, and state laws for criminal sanctions for child witness of domestic violence. Each indicator variable for 1-3 years before law and 0-
2 years after law equals 1 only in the relevant years and 0 otherwise. For the indicator for 3+ years, the variable equals 1 for each year starting 
from the third year after the law was enacted.  
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2.7 Discusssions 

Cyberbullying is an important social problem that leads to serious health and education concerns 

among the youth. Advances in electronic technology and growth in youth access to internet, social 

networking sites, and modern electronic communication devices have increased the risk of 

cyberbullying. This is the first comprehensive study to provide empirical evidence on the youth 

effects of state measures designed to reduce cyberbullying among school-age children and 

adolescents. 

Results obtained in the analysis suggest that students are more likely to report their past 

experiences of- school violence, mental health concerns, and substance use activities with passage of 

cyberbullying laws. The analysis also presents evidence of heterogeneity in the impacts of individual 

components of the laws on the youth outcomes. Inclusion of the term ‘cyberbullying’ in the definition 

of electronic form of harassment and school sanctions in bullying legislations reduce concerns of 

student safety at school and have negative relation with measures of youth substance use behavior. 

On the other hand, introduction of criminal sanctions and accounting for students’ off-campus 

behavior increase of students’ reporting of their- experiences of school violence victimization, mental 

health and academic concerns, and involvement in substance use behavior. 

The key findings obtained in this study provide suggestive evidence of two conflicting 

possibilities. The first possibility argues in favor of cyberbullying laws. It is commonly observed that 

victims of bullying, cyberbullying, and other forms of school violence are less likely to report their 

experiences due to reasons already discussed earlier in this paper. However, the state legislative 

interventions in bullying and cyberbullying may encourage youth to report their experiences of 

victimization. Rise in student reporting can enable schools to effectively identify the cyberbullying 

victims and offenders and develop adequate policies to deter cyberbullying in future. Further, 
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revealing facts on youth issues commonly associated with cyberbullying will allow policy-makers to 

evaluate the detrimental impact of cyberbullying experiences more accurately. In support of this 

view, my results suggest that cyberbullying laws have positive association with the outcomes related 

to suicidal ideation, binge-drinking, and marijuana use. Further, under this argument, stronger 

punitive measures in form of criminal sanctions and accounting for student’s off-campus behavior 

seem to increase youth’s willingness to reveal the truth on problems they face due to exposure to 

school violence including bullying and cyberbullying.  

The second possibility argues against the efficacy of cyberbullying laws. Increase in reporting 

of youth problems related to school violence, mental health, and substance use might actually be due 

to higher occurrence of cyberbullying in the post-implementation period. This view is consistent with 

Iyengar’s (2009) reprisal hypothesis. Increase in youth’s access to modern electronic technology 

combined with safety nets offered by options to maintain anonymity and physical separation from 

target victims may encourage cyberbullying offenders to react to their victim’s reporting more 

aggressively. Alternatively, if young cyberbullying offenders are risk-takers in general, Gruber’s 

(2009) conservation of risk hypothesis would predict that increase in cost of cyberbullying offense, 

induced by the laws, may drive them to engage in other forms of violence. Under this view, school 

sanctions are found to be more effective in addressing youth issues compared to criminal sanctions 

and provisions for student’s off-campus behavior. 

This study is characterized by some limitations. First of all, the YRBS sample of high-school 

students might not be representative of the general youth population in the US who are likely to be 

affected by cyberbullying. Secondly, data used in this study does not allow me to identify the victims 

and offenders of school violence, especially cyberbullying. This is likely to affect the precision of my 

estimates. Changes in victim’s outcomes caused by state intervention in youth cyberbullying are



88 

likely to be different from changes in offender’s outcomes. Thirdly, sample weights provided in 

state YRBS are not comparable with that of national YRBS. Hence, I perform unweighted 

regressions to estimate the causal relationship. This might possibly bias the estimates or reduce 

their efficiency. Finally, although, measures have been taken to ensure robustness of my 

estimates by including state-specific linear time trends in the main regression and performing 

event study, the models are based on the assumption that the unobserved variables have a linear 

relationship with the youth outcomes. 

Effectiveness of school and public policies to reduce cyberbullying is largely constrained 

by a number of obstacles. Lack of means to identify offenders and low levels reporting of 

cyberbullying are two of the biggest challenges that policy-makers, educators, and guardians face 

in addressing cyberbullying effectively. Hence, state and schools should primarily aim at policies 

that encourage reporting. At the same time, it is necessary to have the required technical skills to 

identify cyberbullying offenders more accurately. Educating parents and teachers with the 

technical knowledge can allow them to monitor children’s online activities more closely. In 

conclusion, this study opens up a wide scope for future research on evaluating state 

cyberbullying laws and their impact on the youth. 

 

 

 

 

 

 

 



 

**This essay is based on study by Das and Dasgupta (2016). 
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CHAPTER 3 
 

 
 

ESTIMATING THE IMPACT OF 

MOTHER’S SELF-ESTEEM ON  

EARLY CHILDHOOD HOME  

ENVIRONMENT
**

  

 

 

 

 

 
3.1 Introduction 

In this paper, we evaluate the relationship between mothers’ self-esteem and children’s home 

environment qualities during early childhood and their cognitive and behavioral outcomes in 

later stages of childhood. Important interdisciplinary studies in early childhood development 

literature have acknowledged the importance of parents and families in determining the home 

environment qualities provided to the children during initial years of childhood (Phillips and 

Shonkoff, 2000, Heckman, 2000, Carneiro and Heckman, 2003, Cunha and Heckman, 2007, 

Burger, 2010). Parental inputs in early childhood development process that help shaping up 

children’s future cognitive (related to intelligence, memory, critical thinking, and aptitude) and 

non-cognitive (related to attitudes, behavior, self-esteem, motivation, etc.) skills depend on
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parents’ abilities and socio-economic status (Phillips and Shonkoff, 2000, Cunha and Heckman, 

2010). 

Self-esteem is an important social non-cognitive attribute that can enhance mothers’ 

parenting skills and help mothers improve home environment qualities provided to young 

children for their cognitive and emotional development (Menaghan and Parcel, 1991, Aunola et 

al., 1999, Cheng and Furnham, 2004). In general, self-esteem, often referred to as self-regard, 

self-worth, self-respect, or self-confidence, is an attitudinal quality defined as the extent to which 

a person values herself (Rosenberg, 1965, Blascovich and Tomaka, 1991, Luhtanen and Crocker, 

1992). In social science literature, high levels of self-esteem are found to be positively associated 

with higher life satisfaction, psychological well-being, and better labor market outcomes 

(Baumeister et al., 2003, Heckman, Stixrud, and Urzua, 2006). On the other hand, individuals 

with low self-esteem are likely to suffer from various emotional and behavioral problems 

(Baumeister, Bushman, and Campbell, 2000, Donnellan et al., 2005, Trzesniewski et al., 2006).  

This is the first economic study to systematically assess the causal impact of mothers’ 

self-esteem on quality of home environments provided to infants (0-2 years) and preschoolers (3-

5 years) for their cognitive and emotional development. We also identify a causal relationship 

between mothers' self-esteem and children's cognitive functioning and behavioral outcomes at 

later stages of childhood. To perform our analysis, we match mothers’ data from National 

Longitudinal Surveys of Youth, 1979 with their children’s data from National Longitudinal 

Surveys of Children and Young Adults, 1986. The explanatory variable is a weighted average of 

mothers’ scores estimated in a 10-item Rosenberg Self-esteem Scale reported in the years 1987 

and 2006. To ensure robustness of the causal interpretations in our analysis, we estimate two-
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stage least squares regression models. We use 1980’s scores of the mothers’ self-esteem to 

obtain two instrumental variables (IV’s) by applying orthogonal decomposition technique. 

Construction of two orthogonal IV’s allows us to statistically test for the exogeneity of the 

instruments.  

In this study, we find that a rise in mothers’ self-esteem leads to a small but statistically 

significant improvement in the quality of young children’s home environment (both infants and 

preschoolers) that are conducive to their cognitive and emotional development. We also explore 

heterogeneities in socio-economic status of mothers to evaluate the effects of mothers’ self-

esteem on children’s home environment qualities. Increase in self-esteem has stronger and 

positive effects on children’s home environment qualities for less educated mothers and mothers 

belonging to lower income families. Results obtained from reduced form regression analyses 

suggest that mothers’ self-esteem is positively related to measures of cognitive achievement and 

negatively related to behavioral problems in school-age children (6-14 years).  

Early childhood development literature also discusses the positive influence of social 

remedial interventions on children’s human capital development (Heckman, 2000, Phillips and 

Shonkoff, 2000, Campbell et al., 2001, Anderson et al., 2003, Carneiro and Heckman, 2003, 

Burger, 2010). Social interventions in the form of early childhood development policies and 

programs can reduce ability gaps across children from different socio-economic backgrounds 

and lead to better future human capital outcomes (Heckman, 2000, Cunha et al., 2006, Cunha 

and Heckman, 2007, Heckman and Masterov, 2007). Early child care and education programs 

such as The Perry Preschool Project (1962-1967) and The Abecedarian Project (1972-1977) 

provide evidence on the long-term advantages (such as better educational performance and labor 

market outcomes) of social interventions (Carneiro and Heckman, 2003). Both the projects
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primarily focused on areas of social, emotional, and cognitive development of children from 

families belonging to socio-economically disadvantaged groups. As an alternative approach, 

early childhood development policies can be directed towards the parents and families of young 

children too (Honig, 1975, Brooks-Gunn, Berlin, and Fuligni, 2000, Phillips and Shonkoff, 2000, 

Carneiro and Heckman, 2003). For example, The Syracuse University Family Development 

Preschool program provided family and parental support services to low income families to 

improve children’s home environment qualities (Honig and Lally, 1982, Lally, 1987, Carneiro 

and Heckman, 2003). Our study provides further evidence on advantages of public policies that 

can invest in developing young mothers’ non-cognitive skills, which can consequently improve 

their parenting abilities and home conditions in which young children are raised.  

The paper is organized as follows; Section 3.2 reviews relevant literature on the 

importance of parents’ role and mothers’ self-esteem in early childhood development process. 

Section 3.3 describes the data and variables used for empirical analysis. Section 3.4 explains the 

empirical approach used in this study. Section 3.5 discusses the main results obtained in this 

study. Finally in section 3.6, we provide our concluding remarks. 

 

3.2 Background 

3.2.1 Role of Mother and Family – Early Childhood Influences Literature 

Cunha and Heckman (2007) motivate the importance of early childhood intervention through a 

multiple period skill formation model. Their model introduces two important ideas in favor of 

early childhood influences. First, formation of cognitive and non-cognitive skills in initial stages 
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of childhood enhances efficiency of further skill formation in subsequent periods (self-

productivity). Second, skills formed during earlier periods of childhood yield higher return to 

skill-bearing investments in future (dynamic complementarity). In support of the two ideas, 

interdisciplinary studies have discussed the importance of remedial interventions during early 

childhood through family inputs and public policies (Barnett, 1995, Vellutino et al., 1996, 

Heckman, 2000, Phillips and Shonkoff, 2000, Anderson et al., 2003, Cunha et al., 2006, 

Heckman and Masterov, 2007, Cunha and Heckman, 2007; 2010, Burger, 2010, Heckman, Pinto, 

and Savelyev, 2012). The primary objective of these interventions is to nurture and develop 

children’s cognitive and non-cognitive skills from early stages of childhood and reduce ability 

gaps in children across different socio-economic groups that may tend to widen in the long run 

(Heckman, 2000, Cunha and Heckman, 2007; 2010). 

Recent literature on early childhood development has demonstrated the obsolescence of 

the long-standing concept of nature versus nurture distinction (Phillips and Shonkoff, 2000, 

Moore, 2003, Cunha et al., 2006, Rutter, 2006, Cunha and Heckman, 2007, Heckman, 2008). In 

fact, genetic characteristics and environmental influences are believed to complement each other 

in the process of child development at early stages (Phillips and Shonkoff, 2000, Rutter, 2006). 

In this regard, parents and families of young children play a dominant role in determining 

children’s future abilities and human capital outcomes through genetics, parental investments in 

financial and psychological resources, socio-economic status, and choices of child environments 

during early childhood (Honig, 1975, Duncan, Brooks-Gunn, and Klebanov, 1994, McLoyd, 

1998, Fantuzzo, Tighe, and Childs 2000, Duncan and Brooks-Gunn, 2000, Phillips and 

Shonkoff, 2000, Carneiro and Heckman, 2003, Cunha and Heckman, 2007; 2010).
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Maternal characteristics such as cognitive and non-cognitive abilities, experience, marital 

status, and labor market conditions are strongly related to children’s human capital outcomes 

(Peterson and Zill, 1986, Baydar and Brooks-Gunn, 1991, Benasich and Brooks-Gunn, 1996, 

Kochanska, Clark, and Goldman, 1997, Cooksey, 1997, Han, Waldfogel, and Brooks-Gunn, 

2001, Carneiro and Heckman, 2003, Davis-Kean, 2005). The underlying mechanism to 

understand the influence of mother’s characteristics on children’s human capital outcomes can be 

explained by mothers’ choices of- allocation of their psychological resources, parental care, and 

children’s home environments (Belsky, 1984, Menaghan and Parcel, 1991, Davis-Kean, 2005). 

Factors such as maternal employment, strained marital relationships, and postnatal depression 

during early childhood limit the quantity and quality of parental resources and may adversely 

impact children’s behavioral outcomes and development of intellectual abilities (Desai, Chae-

Lansdale, and Michael, 1989, Baydar and Brooks-Gunn, 1991, Murray et al., 1996a, Murray et 

al., 1996b
, Murray and Cooper, 1997, Brennan et al., 2000, Carlson and Corcoran, 2001, Brooks-

Gunn, Han, and Waldfogel, 2002).  On the other hand, mothers’ cognitive achievements and 

non-cognitive abilities are positively associated with a higher quality of- parental inputs, 

children’s home environment, and family relationships that can consequently lead to better 

human capital outcomes in children (Benasich and Brooks-Gunn, 1996, Davis-Kean, 2005, 

Carneiro, Meghir, and Parey, 2013). 

3.2.2 Importance of Mothers’ Self-esteem – Cross-Disciplinary Evidence 

Self-esteem is an important non-cognitive quality that is strongly associated with a person’s 

psychological well-being (Baumeister et al., 2003, Fox, 2000, Cheng and Furnham, 2003a, Cheng 

and Furnham, 2003b). High self-esteem has been found to be associated with positive life 

outcomes such as emotional satisfaction, psychological stability, success, and happiness
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(Neiss, Sedikides, and Stevenson, 2002, Cheng and Furnham, 2003a, Cheng and Furnham, 2003b, 

Baumeister et al., 2003). Low levels of self-esteem are likely to be linked to a number of 

emotional and behavioral problems including anxiety, depression, aggression, delinquency, and 

antisocial behavior (Leary, Schreindorfer, and Haupt, 1995, Baumeister, Bushman, and 

Campbell, 2000, Donnellan et al., 2005, Trzesniewski et al., 2006).   

Parents’ self-esteem is a potential indicator of parenting behavior and child-rearing style, 

which are often reflected in quality of family environments provided to their children (Menaghan 

and Parcel, 1991, Aunola et al., 1999, Herz and Gullone, 1999, Cheng and Furnham, 2004). In 

particular, parents with high self-esteem are more likely to engage in authoritative parenting 

styles (Aunola et al., 1999, Herz and Gullone, 1999). Authoritative parenting, characterized by 

high levels of supervision, acceptance, and allowance of psychological autonomy, is usually 

positively associated with children’s academic progress, life satisfaction, happiness, and positive 

behavioral outcomes (Steinberg, Elmen, and Mounts, 1989, Steinberg et al., 1992, Suldo and 

Huebner, 2004, Milevsky et al., 2007). High self-esteem can also reduce depressive symptoms in 

young mothers during postnatal period which can affect their parenting behavior (Hall et al., 

1996, Lovejoy, 2000). 

A few studies on child development provide evidence of a positive relationship between 

mothers’ self-esteem and young children’s home environment qualities using linear regression 

analyses (Menaghan and Parcel, 1994, Garrett, Ng’andu, and Ferron, 1994). Further, by 

estimating linear regression models, Surkan et al. (2008) show that maternal self-esteem is 

positively related to children’s mental and psychological development. However, these studies 

do not address the potential endogeneity in the measures mother’s self-esteem that can bias the 

estimates in their regression models. In particular, there are three possible sources that can
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potentially affect identification of the causal relationship between mothers’ self-esteem and 

children’s home environment qualities and their cognitive and behavioral outcomes. First, it is 

likely that unobserved heterogeneities in the error terms (such as quality of neighborhoods, 

family relationships, mothers’ labor market outcomes) of the regression models that can affect 

the home environment qualities and child outcomes may be correlated with mothers’ self-esteem 

(Rumbaut, 1994, Leventhal and Brooks-Gunn, 2000). Second, mothers’ self-esteem can be 

simultaneously determined by their children’s home environment qualities as well their cognitive 

and behavioral development. For example, poor child outcomes and inferior home environment 

qualities can have negative effects on mothers’ self-esteem (Mash and Johnston, 1983). Finally, 

measurement errors in survey measures of self-esteem can induce an attenuation bias in the 

coefficients on mothers’ self-esteem (Drago, 2011). In order to address the empirical issues and 

identify the causal effects of mothers’ self-esteem on children’s home environment qualities and 

their cognitive and behavioral outcomes, we estimate instrumental variables (IV) regression 

models. Following the empirical approach of a few recent studies (Drago, 2011, Tang and Baker, 

2016), we use past measures of mother’s self-esteem to construct our IV’s for our explanatory 

variable, which is a linear combination of two subsequent measures of mothers’ self-esteem 

reported in National Longitudinal Surveys of Youth, 1979. We employ a unique approach to 

perform further statistical tests of validity of our instruments.  

 

3.3 Data 

For our analysis, we use data from the National Longitudinal Surveys (NLSY) administered and 

sponsored by the U.S. Bureau of Labor Statistics. In particular, we match the mothers’



1The NLSY79 CYA surveys are based on interviews conducted on both mothers and children. Starting from 1988, 
children aged 10 and older are interviewed to collect a number of child and young adult information. See 
http://www.bls.gov/nls/nlsy79ch.htm; Retrieved April 23, 2016. 
 
2We merge the datasets by matching by the mothers’ identity and survey years. 
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information from the National Longitudinal Surveys of Youth 1979 cohort (NLSY79) with their 

children’s data obtained from the Children and Young Adult cohort surveys (NLSY79 CYA).1 

The NLSY is a publicly accessible data source, widely used for empirical research in social 

science. The NLSY79 includes longitudinal surveys on a nationally representative sample of 

12,686 men and women who were born between 1957 and 1964. The respondents were 

interviewed annually from 1979 to 1994 and biennially thereafter.  The surveys primarily include 

respondents’ information on labor market outcomes, socio-economic backgrounds, physical and 

mental well-being, and other life experiences.  Starting in 1986, the NLSY79 CYA surveys 

collect information on biological children born to the mothers in the original NLSY79 cohort.2 

The biennial surveys of NLSY79 CYA collects data on a wide range of child information 

including measures of their cognitive, non-cognitive, and behavioral development, qualities of 

home environments, educational outcomes, and family-specific assessments. We perform our 

regression analysis with child-year as the unit of observation. The study period of our analysis is 

from 1986 to 2012. 

3.3.1 Dependent Variables 

Early childhood development literature discusses the importance of family investments and 

policy interventions specifically during preschool years (Heckman, 2000, Campbell et al., 2001, 

Anderson et al., 2003, Currie and Almond, 2011). For the primary analysis, we focus on 

measures of home environment qualities for children ages 0 to 2 years and children ages 3 to 5 

years. We use data on the total raw score of the Home Observation Measurement of the 
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Environment-Short Form (HOME-SF) scales from the NLSY79 CYA surveys as a measure of a 

child’s home environment quality. The HOME-SF is a modified and condensed version of the 

HOME inventory designed by Bradley and Caldwell (1984) to identify the quality of home 

environments provided to young children. More specifically, the HOME-SF scales measure the 

quality of family inputs provided to a child for his/ her cognitive stimulation and emotional 

support. Survey questions included in the interviews to measure the HOME-SF scales for 

children less than 3 years and children aged 3 to 5 are provided in table 3.1 and table 3.2, 

respectively. The questions are related to family activities that lead to cognitive stimulation and 

provide emotional support to the young children. For our main analysis, we perform separate 

regressions using a child’s total raw scores of HOME-SF scales, cognitive stimulation, and 

emotional support as our outcome variables. Further, we perform regression analysis using 

binary indicators of mother’s self-reported parental practices for child’s cognitive stimulation 

and emotional support. We select four outcomes as measures of mother-specific parental input 

from the series of HOME-SF scale items. We discuss our findings in Section 3.5. 
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Table 3.1: Survey Items used in the Construction of the HOME-SF Scales, Cognitive Stimulation Scores, and 

Emotional Support Scores (0-2 years)  

Survey Question Respondent Scale 

How often does child have a chance to get out of the house? Mother Cognitive 
About how many children's books does child have? Mother Cognitive 
How often do you get a chance to read to child? Mother Cognitive 

How often do you take child to the grocery store? Mother Cognitive 

About how many, if any, cuddly, soft, or role-playing toys does child have? Mother Cognitive 

About how many, if any, push or pull toys does child have? Mother Cognitive 

Some parents spend time teaching their children new skill while other parents believe 
children learn best on their own. Which most closely describes your attitude? 

Mother Cognitive 

How often does child eat a meal with both you and his/her father/step/father-figure? Mother Emotional 
How often do you talk to child while you are working? Mother Emotional 
About how many times, if any, have you had to spank child in the past week? Mother Emotional 
Mother spontaneously spoke to child twice or more (excluding scolding)? Interviewer Emotional 
Mother responded verbally to child's speech? Interviewer Emotional 
Mother caressed, kissed, or hugged child at least once? Interviewer Emotional 
Mother slapped or spanked child at least once? Interviewer Emotional 
Mother interfered w/ child's actions or restricted child from exploring >= 3 times? Interviewer Emotional 
Mother provided toys or interesting activities for child? Interviewer Cognitive 
Mother kept child in view/ could see child/ looked at him/her often? Interviewer Emotional 
Child's play environment is safe? Interviewer Cognitive 

Responses to questions related to Emotional scale and Cognitive scale are used to construct Emotional Support and 
Cognitive Stimulation Scores respectively. Retrieved from https://www.nlsinfo.org/ on November 22, 2015. For more 
specific details on recoding of variables, see https://www.nlsinfo.org/content/cohorts/nlsy79-children/other-
documentation/codebook-supplement/appendix-home-sf-scales/page/0/1.  
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Table 3.2: Survey Items used in the Construction of the HOME-SF Scales, Cognitive Stimulation Scores, and 

Emotional Support Scores (3-5 years)  

Survey Question Respondent Scale 

How often do you read stories to child? Mother Cognitive 

About how many children's books does child have? Mother Cognitive 

How often do you take child to the grocery store? Mother Cognitive 

About how many magazines does your family get regularly? Mother Cognitive 

Does child have the use of a CD player, tape deck, or tape recorder, or record player at 
home and at least 5 children's records or tapes? 

Mother Cognitive 

Do you or have you helped [child] with numbers? Mother Cognitive 

Do you (or someone else) help [child] with the alphabet? Mother Cognitive 

Do you (or someone else) help [child] with colors? Mother Cognitive 

Do you (or someone else) help [child] with shapes and sizes? Mother Cognitive 

How much choice is child allowed in deciding foods s/he eats at breakfast & lunch? Mother Emotional 
About how many hours is the TV on in your home each day? Mother Emotional 
If child got so angry that s/he hit you, what would you do? Hit him/her back/  Mother Emotional 
Send child to room / Spank child / Talk to child/ Ignore it/ Give child a chore/ Take 
away allowance/ Hold hands until calm/ Other/ Short time-out 

Mother Emotional 

How often does a family member get a chance to take child on any kind of outing? Mother Cognitive 
How often has a family member taken or arranged to take child to any type of 
museum? 

Mother Cognitive 

How often does child eat a meal with you and his/her father/stepfather/father-figure? Mother Emotional 
About how many times, if any, have you had to spank child in the past week? Mother Emotional 
Mother conversed w/ child >=2 times (no scolding or suspicious comments)? Interviewer Emotional 
Mother answered child's questions or requests verbally? Interviewer Emotional 
Mother caressed, kissed, or hugged child at least once? Interviewer Emotional 
Mother introduced interviewer to child by name? Interviewer Emotional 
Mother physically restricted or (shook/grabbed) child? Interviewer Emotional 
Mother slapped or spanked child at least once? Interviewer Emotional 
Mother's voice conveyed positive feeling about child? Interviewer Emotional 
Child's play environment is safe? Interviewer Cognitive 

Interior of the home is dark or perceptually monotonous? Interviewer Cognitive 

All visible rooms of house/apartment are reasonably clean? Interviewer Cognitive 

All visible rooms of house/apartment are minimally cluttered? Interviewer Cognitive 

Responses to questions related to Emotional scale and Cognitive scale are used to construct Emotional Support and 
Cognitive Stimulation Scores respectively. Retrieved from https://www.nlsinfo.org/ on November 22, 2015. For more 
specific details on recoding of variables, see https://www.nlsinfo.org/content/cohorts/nlsy79-children/other-
documentation/codebook-supplement/appendix-home-sf-scales/page/0/2. 
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We also evaluate the relationship between mother’s self-esteem and child’s cognitive and 

behavioral outcomes during later childhood. The reduced form regression analysis includes 

children aged 6 to 14. The selection of the age group allows us to focus on child outcomes during 

primary and middle school years. We restrict our analysis to children in pre-high-school years, 

since it is likely that as children reach adolescence, causal effects of maternal and family-specific 

characteristics may be affected by confounding influences of external factors such as peer 

effects, school characteristics, and other social consequences. We consider the total standard 

scores earned by children on Peabody Individual Achievement Tests (PIAT) in mathematics, 

reading recognition, and reading comprehension as measures of their cognitive achievement. In 

addition, we use data on a child’s total raw score in Behavioral Problems Index (BPI) estimated 

in NLSY79 CYA surveys. The BPI is designed to measure different childhood behavior 

problems. The measure of BPI includes items related to child issues involving antisocial 

behaviors, anxiety, dependence, headstrongness, hyperactivity, and peer-related difficulties. 

Details on the classification of items recorded in the interviews to measure BPI scores are 

provided in table 3.3.  

After transforming our matched data into longitudinal format for the purpose of our 

analysis, in total, we have 9,974 observations in the age group of 0 to 2 years, 13,274 

observations in the age group of 3 to 5 years, and 49,214 observations in the age group of 6 to 14 

years. However, based on the availability of relevant information, the number of observations 

varies greatly across the estimated regression models. 
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Table 3.3: Survey Items used in the Construction of the Behavioral Problem Index (4 years and above) 

Item Description Sub-Scale 

Cheats or tells lies Antisocial 
Bullies or is cruel/mean to others Antisocial 
Does not seem to feel sorry after misbehaving Antisocial 
Breaks things deliberately (<12 yrs) Antisocial 
Is disobedient at school (>5 yrs) Antisocial 
Has trouble getting along with teachers (>5 yrs) Antisocial 
Has sudden changes in mood or feeling Anxious/ Depressed 
Feels/complains no one loves him/her Anxious/ Depressed 

Is too fearful or anxious Anxious/ Depressed 

Feels worthless or inferior Anxious/ Depressed 

Is unhappy, sad, or depressed Anxious/ Depressed 

Clings to adults (<12 yrs) Dependent 
Cries too much (<12 yrs) Dependent 
Demands a lot of attention (<12 yrs) Dependent 
Is too dependent on others (<12 yrs) Dependent 
Is rather high strung, tense, and nervous Headstrong 

Argues too much Headstrong 

Is disobedient at home Headstrong 

Is stubborn, sullen, or irritable Headstrong 

Has strong temper and loses it easily Headstrong 

Has difficulty concentrating/paying attention Hyperactive 

Is easily confused, seems in a fog Hyperactive 

Is impulsive or acts without thinking Hyperactive 

Has trouble getting mind off certain thoughts Hyperactive 

Is restless, overly active, cannot sit still Hyperactive 

Has trouble getting along with other children Peer Problems 
Is not liked by other children Peer Problems 
Is withdrawn, does not get involved with others Peer Problems 

Retrieved from https://www.nlsinfo.org/ on November 22, 2015. For more specific details on Behavioral Problem 
Index and its components see https://www.nlsinfo.org/content/cohorts/nlsy79-children/topical-
guide/assessments/behavior-problems-index-bpi. 
 
 
 
 

3.3.2 Measures of Mothers’ Self-Esteem 

 

The NLSY79 surveys provide information on Rosenberg Self-esteem (RSE) scale which is 

designed to measure an individual’s sense of personal worth (Rosenberg, 1965). The RSE scale is 

a 10-item scale (four positively worded items and six negatively worded items). Table 3.4 lists all 

the items and their scoring method used to calculate the RSE scale. In the original NLSY79 

surveys, the RSE measures are reported in the years 1980, 1987, and 2006. We use the Item  

  



3See details in 
https://www.nlsinfo.org/sites/nlsinfo.org/files/attachments/141120/Rosenberg%20Documentation%20with%20IRT.
pdf; Retrieved April 18, 2016. 
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Response Theory (IRT) scores of RSE in our analyses. The IRT method relaxes certain 

quantitative restrictions imposed by the approach followed in the Classical Test Theory that is used 

to calculate the RSE scale.3 IRT scores also enhance the comparability of RSE scales over time 

and across cohorts. Higher IRT scores of RSE imply higher self-esteem levels. To construct a 

measure of mother’s self-esteem in each year of our study period, we calculate a weighted average 

of the 1987 and 2006 IRT scores of mothers’ RSE. The weights are determined by the proximity of 

a survey year to the years 1987 and 2006. In particular, for any given survey year our explanatory 

variable is calculated by the following equation: 
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The value 19 in the above equation represents the absolute distance between the years 

1987 and 2006. Constructing the explanatory variable by equation (3.1) allows us to assign higher 

weights to the 1987 measure of mother’s self-esteem for years that are closer to 1987. Similarly, 

for years that are closer to 2006, we assign higher weights to the self-esteem scores reported in 

2006. For the survey year 1986, we use the 1987 self-esteem scores only. We use the 2006 self-

esteem scores for the three survey years after 2006. It is however important to note that an 

individual’s self-esteem may follow a non-linear path over time and may be affected by different 

life events. A linear combination of measures of self-esteem reported in only two years (1987 and 

2006) may not allow us to estimate the true causal impact of mothers’ self-esteem. The IRT scores 

of 1980 RSE scales are used to construct our IV’s to address endogeneity in our main explanatory 

variable. We discuss our approach in details in the next section.   
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Table 3.4: Survey Items used in the Construction of the Rosenberg Self-Esteem Scale of Mothers (1980, 1987, 

and 2006) 

Survey Question  Scoring 
  

I am a person of worth strongly agree=3, agree=2, disagree 
=1, strongly disagree=0. 

I have a number of good qualities strongly agree=3, agree=2, disagree 
=1, strongly disagree=0. 

I am inclined to feel that I am a failure strongly agree=0, agree=1, disagree 
=2, strongly disagree=3. 

I am able to do things as well as most other people strongly agree=3, agree=2, disagree 
=1, strongly disagree=0. 

I felt I do not have much to be proud of strongly agree=0, agree=1, disagree 
=2, strongly disagree=3. 

I take a positive attitude toward myself strongly agree=3, agree=2, disagree 
=1, strongly disagree=0. 

I am satisfied with myself strongly agree=3, agree=2, disagree 
=1, strongly disagree=0. 

I wish I could have more respect for myself strongly agree=0, agree=1, disagree 
=2, strongly disagree=3. 

I certainly feel useless at times strongly agree=0, agree=1, disagree 
=2, strongly disagree=3. 

At times I think I am no good at all strongly agree=0, agree=1, disagree 
=2, strongly disagree=3. 

Total score ranges from 0 to 30. Retrieved from https://www.nlsinfo.org/ on November 22, 2015. For more  
details see https://www.nlsinfo.org/content/cohorts/nlsy79/other-documentation/codebook-supplement/nlsy79-
appendix-21-attitudinal-scales#rosenberg. 
 
 
 
 

3.3.3 Family, Mother, and Child Characteristics 

 To increase the precision of our IV regression estimates, we control for a number of relevant 

characteristics specific to the children, mothers, and their families in our regressions. 

To account for mother’s attitudinal characteristics, we control for their Pearlin Mastery 

scale (a 7-item scale to measure self-concept) and Rotter-Locus of Control scale (an 8-item 

scale to measure the extent to which an individual can control events that can influence them). 

We control for measures of mother’s educational attainment, aptitude, and intelligence by 

including their schooling (highest grade completed) and their scores in Armed Forces 
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Qualification Tests (AFQT). Mother’s health information includes their Body Mass Index 

(BMI) (calculated from their height and weight information in NLSY79 surveys) and self-

reported assessment of overall health. We convert the self-reported assessment of health 

variable into a binary indicator which equals 1 if the mothers report their health condition to be 

excellent or very good and 0 otherwise. In addition, we also control for mother’s age and 

marital status. The variable for marital status equals 1 if the mother is married and 0 otherwise 

(unmarried, separated, divorced, and widowed). 

Family-specific characteristics include information on family’s annual income and 

household size determined by the number of family members in a household. We control for 

child-specific characteristics by including information on their age, race, and sex.  

Further, in our reduced form analysis on school-age children (6-14 years), we include 

three variables to capture their school characteristics. The variables include information on 

school-type (public or non-public), child’s assessment of teachers’ ability to address students’ 

personal problems, and child’s assessment of teachers’ knowledge of the subjects. Since child’s 

school information is collected from the 1988 surveys, we exclude the year 1986 from our study 

period for the reduced form estimation. 

 

3.4 Empirical Approach 

3.4.1 Ordinary Least Squares Regressions 

We begin our primary analysis by estimating Ordinary Least Squares regressions (OLS) of 

measures of home environment qualities during early childhood on mothers’ self-esteem along
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with other independent variables. The purpose of this analysis is to obtain a prior understanding 

of the potential impact of mothers’ self-esteem on family environments provided to their children 

and to compare the effects with the IV regression estimates. We estimate the following: 

�+,- =  .' +  .��
�+,- +  /′+,-.& + �′+,-.1 + 2′+,-.1 +  3+,-     �3.2" 

,where Yijt represents a measure of home environment of child i born to mother j at time t. C, M, 

and F are vectors of child, mother, and family-specific characteristics respectively. β1 is the 

coefficient of interest that captures the effect of mother’s self-esteem on child’s home 

environment qualities. The variable MSE is the measure of mother’s self-esteem calculated in 

equation (3.1).  

 

3.4.2 Instrumental Variables for Mother’s Self-esteem 

Wooldridge (2009) discusses the scope of using previous values of endogenous explanatory 

variables as instruments. The identification strategy is based on the assumption that past values 

of the variables are likely to be correlated with their future values. In addition, since the variables 

are already generated in the past, the predetermined variables are not likely to be correlated with 

the error terms of regressions estimated for a future period. However, in case the error terms are 

autocorrelated across time, Wooldridge (2009) recommends using more distant lags of the 

endogenous regressors rather than using values from the immediate past. More recently, Reed 

(2015) criticized empirical models that include past values of endogenous variables in the main 

regressions to address simultaneity bias. Instead, he suggested using the predetermined variables 

as instruments to induce exogenous variations in variables that are potentially endogenous. Using 

lagged values of the explanatory variable for IV estimation is an effective strategy provided they 



4To establish the validity of his instrument and avoid serial correlation in the labor market outcomes in 1980 and 
1987, Drago (2011) considers a sub-sample of respondents who were born in and after 1961 and are not likely to 
enter labor market till 1980. Tang and Baker (2016) rely on Wald test and Wu-Hausman test of endogeneity to test 
the validity of their instrument.  
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are not included in the main regression and are substantially correlated with the simultaneously 

determined explanatory variables (Reed, 2015).  

The large gap in the NLSY79 survey years in which the RSE scales are reported allows 

us to address concerns regarding autocorrelation in the error terms, as discussed by Wooldridge 

(2009). It is likely that the strength of the association between the error terms is going to decay 

over a gap of seven years or more. The practice of using 1980’s self-esteem score as an 

instrument for future measures of individuals’ self-esteem (RSE scales of 1987 and 2006) is not 

uncommon in empirical literature (Drago, 2011, Tang and Baker, 2016). To study the causal 

relationship between self-esteem and labor market outcomes (wage earnings), Drago (2011) uses 

RSE measures in 1980 as an instrument for RSE measures of 1987. On the other hand, Tang and 

Baker (2016) use 1980’s RSE scores of NLSY79 cohort as an instrument for their RSE scores in 

2006 to study the relationship between respondents’ self-esteem and their financial behavior.   

The above studies are based on the assumption that the unobserved heterogeneities that 

can affect the future values of an individual’s self-esteem as well as their outcomes are not 

correlated over time or with the past measures of self-esteem.4 Based on similar line of 

argument, we use mothers’ 1980’s self-esteem scores to construct our instrumental variables. In 

particular, in our sample, the average age of mothers in 1986 is under 26 years. Moreover, 

mothers of infants and preschoolers in the NLSY79 CYA surveys who are likely to be closer to 

the lower end of the age distribution were either adolescents or young adults in 1980. Hence, 

unobserved determinants of mothers’ characteristics and their home environment in the post-



5The joint null hypothesis of Sargan-Hansen test is that all the excluded instruments are uncorrelated with the error 
term 
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NLSY79 CYA survey years may substantially differ from unobserved characteristics affecting 

mothers’ home conditions in 1980 due to large changes in their marital and maternal status, labor 

market experience, family and social relationships, etc. However, since the exclusion restriction 

assumption cannot be statistically tested, the approach of using 1980’s measures of self-esteem 

as an IV for future measures of self-esteem is not immune to criticisms. For example, Himmler 

and Koenig (2012) point out the possibility that people’s expectation of their future outcomes 

can affect their self-perception in the current period. Hence, IV estimation using lagged values of 

self-esteem scores may still produce biased estimates in the main regressions. To address this 

concern and further strengthen confidence on the validity of our instruments, we employ a 

unique approach in our analysis. In particular, we decompose the IRT scores of mothers’ 1980 

RSE into its orthogonal component and a residual component and use both the measures as 

instruments for our main explanatory variable. This allows us to statistically test for exogeneity 

and validity of our instruments by performing the Sargan-Hansen test of overidentifying 

restrictions.5 A statistically significant χ2 value in the Sargan-Hansen test would render one or 

both the instruments invalid.  

It is important to note that testing for exogeneity may not be the ideal approach to check 

whether the exclusion restriction is satisfied. As an extension to the current study, we intend to 

further explore the information used in this study to provide suggestive evidence to support the 

exclusion restriction assumption of our IV’s (for example by conducting balance tests on 

covariates). There might be random or possibly correlated shifts, precipitated by life events, 

around a time-invariant component of mothers’ self-esteem. The shifts can cause the self-esteem 

measures of an individual to differ across the three survey years in which NLSY reports 

respondents’ self-esteem scores. Instrumenting the endogenous variable removes the shifts from



6See details on linear equation interpretation on how orthogonal components are constructed from a set of vectors in 
http://www.stata.com/manuals13/rorthog.pdf; Retrieved April 26, 2016. 

 
109 

mothers’ self-esteem scores reported in NLSY.  In addition, the purpose of using instrumental 

variables is also to address the omitted variable bias caused by unobserved time-invariant factors 

that are likely to be correlated with mothers’ self-esteem and the outcome variables in our 

regression analyses. 

 

3.4.3 Instrumental Variables Regressions 

To construct our IV’s, we estimate orthogonal components of the IRT scores of mothers’ RSE 

scales reported in the three survey years, 1980, 1987, and 2006 using a modified Gram-Schmidt 

procedure (Golub and Van Loan, 2012). The procedure of orthogonalization computes a set of 

vectors, Orthog1980, Orthog1987, and Orthog2006  to form an orthonormal basis for the span of IRT 

scores of 1980, 1987, and 2006 RSE scales.6 Generally, the procedure is used to enhance 

numerical accuracy of highly collinear variables and to create a set of new variables by removing 

effects of preceding variables (Sribney, 1998). In particular, we construct the set of orthogonal 

components from a sequence of vectors starting with the 2006’s measure of mothers’ self-

esteem, followed by 1980’s measure and 1987’s measure of self-esteem respectively. As a result, 

correlation between 2006’s measure of mothers’ self-esteem and the first orthogonal component, 

Orthog2006, would be 1. By following the above sequence, we ensure Orthog1980 to be 

uncorrelated with 2006’s measure of mothers’ self-esteem. Further, by construction, we do not 

artificially impose any correlation between Orthog1980 and mothers’ self-esteem reported in 

1987.  We create our instrumental variables by estimating the following: 


����	����� ' =  4' +  4�5��ℎ�6�� ' + 7    �3.3"



7Regression equation (3) provides:  
����	���19808
 = 474.63 + 78.36 Orthog1980 with R2 value of 0.89. 

           (0.08)     (0.08) 
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,where Selfesteem1980 is the mothers’ IRT scores of 1980 RSE. Estimation of equation 

(3.3) allows us to decompose the 1980 IRT scores of mothers’ self-esteem into its orthogonal 

component, Othog1980 and estimated residuals from the above regression, 79 .7 We use these two 

measures as our set of IV’s for the measure of mothers’ self-esteem in equation (3.1). 

The first stage equation of our two-stage least squares regression analysis is given by: 

�
�+,- =  :' +  :�;<+,- +  /′+,-:& +  �′+,-:1 + 2′+,-:1 +  �+,-     �3.4" 

, where IVijt is a vector of orthogonal component of mothers’ 1980 self-esteem scores and 

estimated residuals obtained from equation (3.3). The second stage regression is similar to 

equation (3.2), where MSEijt is estimated from equation (3.4).  

 

3.5 Results 

3.5.1 Summary Statistics 

In table 3.5, we report descriptive information of all the children in our sample classified into 

sub-samples of infants, preschoolers, and school-age children (0 to 2 years, 3 to 5 years, and 6 to 

14 years respectively). We report means and standard deviations of children’s demographic 

characteristics, school qualities, and the dependent variables. More than half of the samples in 

each age group are males (52 percent for infants and 51 percent for preschoolers and school-age 

children). Whites account for 81 percent, 79 percent, and 77 percent in the sub-samples of 

infants, preschoolers, and school-age children respectively. 85 percent of school-age children are
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in public schools. 19 percent of children who attend school do not think that their teachers 

address students’ personal problems and 16 percent do not think that their teachers know their 

subjects well.  

The total raw score of HOME-SF scales for infants in NLSY79 CYA can vary up to a 

maximum of 200.  The average total raw score of HOME-SF scales in infants’ sample is 144. 

Further, the total raw score for cognitive stimulation and emotional support can vary between 0 

and 100 in NLSY79 CYA. The average total raw scores for cognitive stimulation and emotional 

support in our sample of infants are 70 and 74, respectively. 63 percent of infants’ mothers 

frequently spend time reading to their child, 34 percent take their child to grocery stores, and 89 

percent frequently talk to their child while doing household chores. Higher values of measures of 

home environment imply better home environment qualities. 

The average total raw scores for HOME-SF, cognitive stimulation, and emotional support 

for our sample of preschoolers are 212, 121, and 91 respectively. The total raw score of HOME-

SF scales for preschoolers can range from 0 up to a maximum of 300. 69 percent of mothers of 

preschoolers frequently spend time reading to their children. The average total standard scores on 

PIAT in our sample of children aged 6 to 14 are 104 for math, 106 for reading recognition, and 

103 for reading comprehension. The maximum possible total standard score in each subject area 

is 135. The total raw score of BPI can range between 0 and 300. The average BPI total raw score 

in our sample of school-age children is 65. Extent of children’s behavioral problems increases 

with the value of BPI total raw score. 

Table 3.6 provides summary statistics on mothers’ and family-specific information in our 

sample. The average IRT scores of mothers’ self-esteem in 1980, 1987, and 2006 are 475, 499, 
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and 500 respectively. In NLSY79, the IRT scores range between 180 and 650. Approximately, 

59 percent of the mothers in our sample are married. The average BMI value is 26 and 60 

percent of mothers believe that their overall health condition is excellent or very good. The 

annual average family income is close to $60,000 and the average family size is over 3 members 

per family.  

Based on our sample, figure 3.1 provides evidence of a positive association between 

mother’s self-esteem and home environment qualities of infants and preschoolers. The graphs in 

figure 3.2 suggest that mothers’ self-esteem is also positively associated with cognitive outcomes 

of school-age children.
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Table 3.5: Summary Statistics of Child-specific Characteristics and Dependent Variables 

 0-2 years 3-5 years 6-14 years 
 Mean (SD) Mean (SD) Mean (SD) 

Child-specific Controls    
Male  0.52 (0.50) 0.51 (0.50) 0.51 (0.50) 
Whites 0.81 (0.39) 0.79 (0.41) 0.77 (0.42) 
African-Americans 0.13 (0.33) 0.14 (0.34) 0.15 (0.36) 
Public school   0.85 (0.35) 
Non-public school   0.13 (0.34) 
Teachers help with personal problems:    
Very true   0.43 (0.50) 
Somewhat true   0.38 (0.49) 
Not too true    0.13 (0.34) 
Not true   0.06 (0.23) 
Teachers know their subjects well:    
Very true   0.63 (0.48) 
Somewhat true   0.21 (0.41) 
Not too true    0.10 (0.30) 
Not true   0.06 (0.23) 

Dependent Variables    
HOME-SF total raw score 143.76 (24.05) 212.46 (34.09)  
Cognitive Stimulation total raw score 69.94 (15.05) 121.40 (20.46)  
Emotional Support total raw score 74.37 (14.40) 91.28 (19.08)  
Reading  0.63 (0.48) 0.69 (0.46)  
Grocery visits with child  0.34 (0.47)   
Talking to child while working 0.89 (0.31)   
PIAT Math   103.86 (14.08) 
PIAT Reading recognition   106.26 (14.48) 
PIAT Reading comprehension   103.21 (13.45) 
Behavioral Problem Index Score   65.11 (60.02) 

Note: The mean and standard deviations are calculated using children’s sample weights provided by NLSY86. The 
child-specific controls listed above in the table are 0-1 binary indicators. Information on reading, grocery visits 
with child, and talking to child while working are recoded to binary indicators based on NLSY’s methods (See 
details in https://www.nlsinfo.org/content/cohorts/nlsy79-children/other-documentation/codebook-
supplement/appendix-home-sf-scales/page/0/1; Retrieved on November 2, 2015).
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Table 3.6: Summary Statistics of Mother and Family-specific Characteristics  

Variables Mean (SD) 

Mother-specific Characteristics  

Rosenberg Self-esteem (IRT scores) 1980 475.07 (83.13) 
Rosenberg Self-esteem (IRT scores) 1987 499.29 (83.04) 
Rosenberg Self-esteem (IRT scores) 2006 499.61 (90.30) 
Rotter Scale 8.64 (2.40) 
Pearlin Mastery Scale 22.05 (3.22) 
AFQT 46.06 (27.78) 
Age in 1986  25.56 (2.28) 
Schooling  13.25 (2.33) 
Married 0.59 (0.49) 
Health  0.60 (0.49) 
Body Mass Index (BMI) 26.10 (6.24) 

Family-specific Characteristics  
Family size 3.43 (1.43) 
Family income 59622.28 (82261.68) 

Note: The variables ‘Married’ and ‘Health’ are binary indicators. Married equals 1 if 
mothers are married and 0 otherwise (single, widowed, separated, or divorced). 
Health equals 1 if mothers report their overall health to be excellent or very good, 
and 0 otherwise. 
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Figure 3.1: Scatter Plot of Relationship between Mother’s Self-esteem Scores and Measures of Home 

Environment Qualities (0-2 years and 3-5 years)  
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Figure 3.2: Scatter Plot of Relationship between Mother’s Self-esteem Scores and Child’s Cognitive 

Outcomes (6-14 years) 

 

 

 

3.5.2 Main Results 

 

3.5.2.1 Mother’s Self-esteem and Home Environment Qualities during Early Childhood 

We begin our analysis by studying the effects of mothers’ self-esteem on total raw scores of 

HOME-SF scales, cognitive stimulation, and emotional support for the subsample of infants. We 

report our regression estimates in table 3.7.  The OLS regression estimates for each home
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environment score (columns 1-3) are largely similar to the IV regression coefficients (columns 4-

6). The coefficients are strongly significant, mostly at the 1 percent level.  The IV estimate for 

emotional support score is significantly different from zero at the 5 percent level. In particular, 

for the OLS estimates, we find that a unit increase in our measure of mothers’ self-esteem score 

leads to a 0.03 unit increase in the HOME-SF score, a 0.02 unit increase in the cognitive 

stimulation score, and a 0.01 unit increase in the emotional support score for children aged 0 to 

2. In our IV regressions, a unit increase in the mother’s self-esteem score induces a 0.04 unit rise 

in the HOME-SF score, a 0.02 unit increase in the cognitive support score, and a little over 0.01 

unit increase in emotional support score.  

The regression coefficients with respect to other independent variables suggest that 

mothers’ Pearlin Mastery scales, health, marital status, and age have a strong and positive effect 

on the measures of home environment qualities. The results indicate that home environment 

outcomes largely depend on mother’s personal characteristics and experience. A statistically 

significant negative relationship between household size and HOME-SF scores as well as 

cognitive stimulation scores provide evidence of quantity-quality trade-off  in a family (Becker, 

1960, Becker and Lewis, 1974, Becker and Tomes, 1976). While home environment qualities are 

significantly poorer for African-American children compared to other races, White infants are 

raised in significantly better home environments. Home environmental qualities provided to 

infant boys are significantly lower with respect to that of girls. The Sargan-Hansen test for 

overidentifying restrictions allows us to check for the exogeneity of our instruments. For all the 

three measures of home environment, we find that χ2 values are sufficiently low, with their 

corresponding p-values above the 10 percent level. The non-rejection of the null hypothesis 

under the Sargan-Hansen tests establishes statistical validity of our instrumental variables. 
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Table 3.8 presents the OLS and IV regression estimates of the effect of mothers’ self-

esteem on home environment qualities of preschoolers. Once again, we find that the effects are 

statistically different from zero at the 1 percent level. In our IV regressions, we find that one unit 

increase in the measure of mothers’ self-esteem score leads to a 0.05 unit increase in HOME-SF 

score (column 4), a 0.02 unit increase in cognitive stimulation score (column 5), and another 

0.02 unit increase in the emotional support score (column 6). The OLS regression coefficients 

are again quite similar to our IV regressions estimates (columns 1-3). The relationships between 

other independent variables and qualities of home environments given to preschoolers remain 

consistent with the effects observed in case of infants. In addition, we find that mothers’ aptitude 

and household income have a positive and significant influence on the home environment 

qualities of preschoolers. The χ2 values of the Sargan-Hansen test are small, with all the p-values 

above the 10 percent level. 

We also report our first stage regression results of the two-stage regression analyses with 

respect to measures of home environment qualities of children ages 0 to 2 years and 3 to 5 years 

in table 3.9. In all the regressions, our IV’s are positively and significantly related to the measure 

of mothers’ self-esteem estimated in equation (3.1). The F-values for the excluded instruments 

are large and statistically significant at the 1 percent level. 

We conclude from our primary analysis that mothers’ self-esteem is an important non-

cognitive skill that can significantly affect young children’s home conditions and is important for 

early childhood development. 

In addition to the above analyses, we perform standardized IV regressions to compare the 

effects of mothers’ self-esteem with measures of their cognitive abilities in determining 
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children’s home environmental conditions. For infants, we find that impact of mothers’ self-

esteem on measures of home environment qualities is larger than the effects of mothers’ AFQT 

scores and schooling. One standard deviation increase in mothers’ self-esteem leads to more than 

0.1 standard deviation increase in HOME-SF as well as cognitive stimulation scores and 0.6 

standard deviation increase in emotional support score. For the group of preschoolers, mothers’ 

self-esteem dominates the effects of their AFQT scores and schooling with respect to emotional 

support scores. A one standard deviation increase in mothers’ self-esteem leads to a 0.1 standard 

deviation increase in each of the three home environment quality scores. However, it is important 

to note that in the standardized regression analyses, we have not addressed potential endogeneity 

in measures of mothers’ academic outcomes and cognitive abilities. We provide a graphical 

representation of our standardized regression results in figures 3.3 and 3.4. 

We estimate the IV regressions under Two-Step Generalized Method of Moments 

(GMM) and Limited Information Maximum Likelihood (LIML) specifications to ensure 

robustness of the causal effects of mothers’ self-esteem. Regression coefficients on mothers’ 

self-esteem scores in both GMM and LIML models are consistent with our main findings (See 

tables 3.10 and 3.11 for infants and preschoolers respectively).  



120 

Table 3.7: Effects of Mother’s Self-esteem on Measures of Home Environment Qualities for Children ages 0-2 

years 

 Ordinary Least Squares Instrumental Variables  

 HOME-SF  Cognitive 
Stimulation 

Emotional 
Support 

HOME-SF Cognitive 
Stimulation 

Emotional 
Support 

Variables (1) (2) (3) (4) (5) (6) 

       
Mother’s self-esteem 0.029*** 0.018*** 0.012*** 0.035*** 0.022*** 0.013** 
 (0.006) (0.004) (0.00398) (0.010) (0.006) (0.006) 

Mother characteristics       
Rotter scale 0.091 0.047 0.060 0.126 0.061 0.083 
 (0.183) (0.112) (0.120) (0.189) (0.114) (0.123) 
AFQT 0.021 0.002 0.015 0.019 -0.000 0.016 
 (0.023) (0.014) (0.015) (0.024) (0.014) (0.016) 
Pearlin Mastery Scale 1.651*** 0.813*** 0.843*** 1.638*** 0.822*** 0.820** 
 (0.485) (0.273) (0.322) (0.502) (0.282) (0.335) 
Schooling 0.288 0.158 0.125 0.256 0.124 0.129 
 (0.323) (0.170) (0.217) (0.333) (0.174) (0.225) 
Body Mass Index -0.042 -0.081* 0.056 -0.047 -0.086* 0.057 
 (0.075) (0.045) (0.050) (0.076) (0.046) (0.051) 
Health 1.390 0.407 0.819 0.933 0.0954 0.665 
 (0.885) (0.558) (0.570) (0.911) (0.570) (0.585) 
Age 0.440*** 0.485*** -0.0569 0.461*** 0.491*** -0.0404 
 (0.168) (0.072) (0.119) (0.171) (0.074) (0.121) 
Married 10.61*** 4.102*** 6.520*** 10.50*** 4.105*** 6.424*** 
 (1.142) (0.730) (0.734) (1.179) (0.755) (0.755) 

Family characteristics       
Household size -1.578*** -1.384*** -0.142 -1.568*** -1.341*** -0.163 
 (0.404) (0.223) (0.269) (0.412) (0.224) (0.278) 
Household income 0.659 0.376 0.398 0.485 0.353 0.276 
 (0.587) (0.337) (0.362) (0.603) (0.344) (0.368) 

Child characteristics       
African-American -5.761*** -1.521* -4.337*** -5.980*** -1.514* -4.521*** 
 (1.442) (0.874) (0.900) (1.504) (0.918) (0.920) 
White 6.202*** 4.498*** 1.659** 6.234*** 4.691*** 1.496* 
 (1.287) (0.761) (0.815) (1.322) (0.785) (0.821) 
Male -2.275*** -0.967** -1.530*** -2.122*** -0.802* -1.505*** 
 (0.682) (0.418) (0.457) (0.697) (0.425) (0.468) 
Age 4.659*** 5.473*** -1.229*** 4.634*** 5.432*** -1.219*** 
 (0.382) (0.247) (0.239) (0.391) (0.253) (0.243) 

Observations 5,172 5,037 4,675 4,983 4,857 4,493 
R-squared 0.182 0.239 0.107 0.179 0.236 0.103 

F-value 53.32 68.71 30.93 47.93 63.11 27.89 
Hansen J statistic 
(p-value) 

- - - 
χ2 = 0.333 
(p= 0.564) 

χ2 = 0.004 
(p= 0.950) 

χ2 = 2.594 
(p= 0.110) 

*** p<0.01, ** p<0.05, * p<0.1 
    Robust standard errors are reported in parentheses. Columns 1, 2, and 3 report results from weighted OLS regressions of measures of home 

environment qualities on mother’s self-esteem scale, and controls for mother, family, and child-specific characteristics. Columns 4, 5, and 6 
report results obtained from weighted instrumental variable regressions. Ortho80 and estimated residual from equation (3) are the excluded 
instrumental variables. All regressions are weighted by child’s sampling weights drawn from NLSY79 CYA. Robust standard errors are 
clustered by mother’s identity.  We include natural log transformation of household income in our regression models. 
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Table 3.8: Effects of Mother’s Self-esteem on Measures of Home Environment Qualities for Children ages 3-5 

years 

 Ordinary Least Squares Instrumental Variables  

 HOME-SF Cognitive 
Stimulation 

Emotional 
Support 

HOME-SF Cognitive 
Stimulation 

Emotional 
Support 

Variables (1) (2) (3) (4) (5) (6) 

       
Mother’s self-esteem 0.043*** 0.024*** 0.017*** 0.049*** 0.023*** 0.024*** 
 (0.007) (0.004) (0.004) (0.011) (0.007) (0.007) 

Mother characteristics       
Rotter scale -0.303 -0.157 -0.178 -0.262 -0.180 -0.112 
 (0.219) (0.144) (0.140) (0.224) (0.148) (0.142) 
AFQT 0.120*** 0.083*** 0.037** 0.112*** 0.079*** 0.034** 
 (0.026) (0.017) (0.016) (0.028) (0.018) (0.017) 
Pearlin Mastery Scale 1.697*** 1.013*** 0.767** 1.743*** 1.033*** 0.782** 
 (0.520) (0.341) (0.321) (0.529) (0.345) (0.326) 
Schooling 1.396*** 0.901*** 0.401** 1.385*** 0.871*** 0.417** 
 (0.275) (0.181) (0.169) (0.279) (0.183) (0.171) 
Body Mass Index -0.132 -0.109* -0.020 -0.138 -0.117** -0.018 
 (0.090) (0.058) (0.056) (0.091) (0.058) (0.056) 
Health 4.152*** 2.282*** 2.202*** 4.239*** 2.342*** 2.200*** 
 (1.102) (0.692) (0.716) (1.145) (0.715) (0.744) 
Age 1.034*** 0.350*** 0.662*** 1.067*** 0.360*** 0.688*** 
 (0.111) (0.069) (0.072) (0.112) (0.069) (0.073) 
Married 10.600*** 3.638*** 6.449*** 10.450*** 3.593*** 6.421*** 
 (1.399) (0.990) (0.887) (1.414) (1.007) (0.895) 

Family characteristics       
Household size -3.389*** -1.772*** -1.508*** -3.308*** -1.742*** -1.452*** 
 (0.419) (0.297) (0.248) (0.433) (0.309) (0.252) 
Household income 4.036*** 2.650*** 1.757*** 3.925*** 2.669*** 1.596*** 
 (0.647) (0.413) (0.438) (0.666) (0.422) (0.450) 

Child characteristics       
African-American -9.465*** -1.289 -8.598*** -10.030*** -1.647 -8.979*** 
 (1.820) (1.285) (1.022) (1.793) (1.266) (1.023) 
White 8.916*** 6.863*** 1.289 8.433*** 6.482*** 1.037 
 (1.641) (1.165) (0.910) (1.622) (1.152) (0.908) 
Male -4.604*** -1.899*** -2.624*** -4.669*** -1.936*** -2.616*** 
 (0.780) (0.487) (0.513) (0.790) (0.492) (0.521) 
Age 1.659*** 1.263*** 0.533** 1.624*** 1.254*** 0.479** 
 (0.346) (0.220) (0.233) (0.349) (0.222) (0.236) 

Observations 6,658 6,248 6,141 6,448 6,053 5,944 
R-squared 0.387 0.304 0.261 0.386 0.301 0.261 

F-value 133.54 84.02 88.39 128.41 81.43 86.12 
Hansen J statistic 
(p-value) 

- - - 
χ2 = 1.442 
(p= 0.230) 

χ2 = 0.232 
(p= 0.630) 

χ2 = 0.904 
(p= 0.342) 

*** p<0.01, ** p<0.05, * p<0.1 
    Robust standard errors are reported in parentheses. Columns 1, 2, and 3 report results from weighted OLS regressions of measures of home 

environment qualities on mother’s self-esteem scale, and controls for mother, family, and child-specific characteristics. Columns 4, 5, and 6 
report results obtained from weighted instrumental variable regressions. Ortho80 and estimated residual from equation (3) are the excluded 
instrumental variables. All regressions are weighted by child’s sampling weights drawn from NLSY79 CYA. Robust standard errors are 
clustered by mother’s identity.  We include natural log transformation of household income in our regression models. 
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Table 3.9: First Stage Results of Two-stage Least Squares Regressions of Primary Analyses in Tables 3.7 and 

3.8 

 0-2 years 3-5 years 

 HOME-SF Cognitive 
Stimulation 

Emotional 
Support 

HOME-SF Cognitive 
Stimulation 

Emotional 
Support 

Variables (1) (2) (3) (4) (5) (6) 

Excluded Instruments       
Ortho80 18.558*** 18.657*** 18.566*** 16.697*** 16.812*** 17.103*** 
 (1.719) (1.727) (1.761) (1.494) (1.519) (1.528) 
Residual 1.645*** 1.656*** 1.653*** 1.784*** 1.776*** 1.759*** 
 (0.070) (0.070) (0.071) (0.059) (0.061) (0.061) 

Mother characteristics       
Rotter scale -0.644 -0.613 -0.489 -0.263 -0.244 -0.279 
 (0.733) (0.727) (0.739) (0.605) (0.620) (0.623) 
AFQT 0.288*** 0.274*** 0.274*** 0.205*** 0.199*** 0.197*** 
 (0.079) (0.080) (0.082) (0.071) (0.072) (0.072) 
Pearlin Mastery Scale -10.111*** -10.001*** -9.780*** -9.301*** -9.443*** -9.294*** 
 (1.611) (1.610) (1.659) (1.416) (1.439) (1.435) 
Schooling 1.059 0.999 1.318 1.072 1.022 1.085 
 (0.894) (0.902) (0.875) (0.721) (0.735) (0.742) 
Body Mass Index 0.199 0.152 0.104 0.224 0.229 0.242 
 (0.261) (0.261) (0.257) (0.204) (0.208) (0.212) 
Health 3.867 3.885 3.405 7.580*** 7.329** 7.571*** 
 (3.302) (3.320) (3.383) (2.877) (2.944)  (2.948) 
Age -0.465 -0.425 -0.511* -0.179 -0.180 -0.261 
 (0.296) (0.297) (0.298) (0.241) (0.250) (0.252) 
Married -0.841 -0.268 -1.026 2.180 2.923 2.564 
 (3.921) (3.997) (4.088) (3.162) (3.328) (3.324) 

Family characteristics       
Household size -3.495*** -3.642*** -3.356*** -2.548*** -2.687*** -2.452*** 
 (1.023) (1.025) (1.044) (0.921) (0.953) (0.968) 
Household income 5.977*** 5.989*** 6.345*** 6.851*** 6.914*** 6.801*** 
 (1.642) (1.637) (1.634) (1.364) (1.423) (1.446) 

Child characteristics       
African-American 13.023*** 12.908*** 13.391*** 8.468** 7.952** 8.440** 
 (4.858) (4.901) (4.943) (4.053) (4.170) (4.169) 
White 3.928 4.079 4.893 -0.618 -1.254 -0.592 
 (4.389) (4.421) (4.466) (3.755) (3.884) (3.834) 
Male 0.498 0.646 0.038 -0.427 -0.481 -0.197 
 (2.104) (2.097) (2.145) (1.768) (1.823) (1.823) 
Age -0.803 -0.870 -0.912 -0.049 -0.181 (0.135) 
 (0.843) (.852) (0.910) (0.690) (0.720) (0.724) 

Observations 4926 4801 4444 6448 6053 5944 
F-test of excluded instruments 
(p-value) 

F=330.83 
(p=0.000) 

F=332.11 
(p=0.000) 

F=323.91 
(p=0.000) 

F=508.17 
(p=0.000) 

F=478.71 
(0.000) 

F=473.23 
(0.000) 

*** p<0.01, ** p<0.05, * p<0.1 
Robust standard errors are reported in parentheses. Columns 1, 2, and 3 report results from the first-stage of two-stage least squares 
regressions whose second-stage results are reported in columns 4, 5, and 6 in Table 3. Columns 4, 5, and 6 report results first-stage of 
two-stage least squares regressions whose second-stage results are reported in columns 4, 5, and 6 in Table 4. All regressions are 
weighted by child’s sampling weights drawn from NLSY79 CYA. Standard errors are clustered by mother’s identity.  We include 
natural log transformation of household income in our regression models.  
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Figure 3.3: Comparing Importance of Mother’s Self-esteem to Mother’s Cognitive Achievements (0-2 years) 

 

 
 

 

 

Figure 3.4: Comparing Importance Mother’s Self-esteem to Mother’s Cognitive Achievements (3-5 years)
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Table 3.10: Primary Analysis using Alternative Specifications, Two-step GMM and Limited Information 

Maximum Likelihood, (0-2 years) 

 Two-step GMM LIML  

 HOME-SF Cognitive 
Stimulation 

Emotional 
Support 

HOME-SF Cognitive 
Stimulation 

Emotional 
Support 

Variables (1) (2) (3) (4) (5) (6) 

       
Mother’s self-esteem 0.035*** 0.022*** 0.012** 0.035*** 0.022*** 0.013** 
 (0.010) (0.006) (0.006) (0.010) (0.006) (0.006) 

Mother characteristics       
Rotter scale 0.123 0.072 0.067 0.131 0.072 0.078 
 (0.190) (0.115) (0.124) (0.190) (0.115) (0.124) 
AFQT 0.016 -0.001 0.010 0.018 -0.001 0.015 
 (0.024) (0.014) (0.015) (0.024) (0.014) (0.016) 
Pearlin Mastery Scale 1.582*** 0.832*** 0.688** 1.645*** 0.830*** 0.790** 
 (0.493) (0.282) (0.330) (0.505) (0.284) (0.336) 
Schooling 0.277 0.113 0.198 0.223 0.115 0.0990 
 (0.323) (0.173) (0.218) (0.336) (0.176) (0.226) 
Body Mass Index -0.046 -0.086* 0.058 -0.043 -0.086* 0.065 
 (0.076) (0.046) (0.050) (0.076) (0.046) (0.051) 
Health 0.813 0.002 0.610 0.808 0.003 0.597 
 (0.921) (0.573) (0.590) (0.921) (0.573) (0.590) 
Age 0.421** 0.469*** -0.061 0.414** 0.470*** -0.074 
 (0.175) (0.076) (0.123) (0.175) (0.076) (0.124) 
Married 10.180*** 3.953*** 6.150*** 10.180*** 3.954*** 6.192*** 
 (1.296) (0.824) (0.836) (1.297) (0.824) (0.836) 

Family characteristics       
Household size -1.460*** -1.298*** -0.049 -1.512*** -1.296*** -0.149 
 (0.404) (0.223) (0.273) (0.414) (0.224) (0.280) 
Household income 0.426 0.355 0.148 0.485 0.353 0.276 
 (0.594) (0.342) (0.360) (0.603) (0.344) (0.368) 

Child characteristics       
African-American -5.769*** -1.477 -4.365*** -5.712*** -1.479 -4.246*** 
 (1.517) (0.925) (0.931) (1.520) (0.925) (0.934) 
White 6.408*** 4.619*** 1.779** 6.359*** 4.621*** 1.666** 
 (1.335) (0.789) (0.828) (1.338) (0.790) (0.831) 
Male -2.060*** -0.742* -1.426*** -2.093*** -0.741* -1.507*** 
 (0.698) (0.426) (0.468) (0.700) (0.426) (0.470) 
Age 4.707*** 5.458*** -1.136*** 4.680*** 5.458*** -1.179*** 
 (0.389) (0.253) (0.242) (0.392) (0.253) (0.243) 

Observations 4,926 4,801 4,444 4,926 4,801 4,444 
R-squared 0.180 0.238 0.104 0.180 0.238 0.104 

F-value 47.91 63.17 27.76 47.93 63.11 27.89 
Hansen J statistic 
(p-value) 

χ2 = 0.333 
(p= 0.564) 

χ2 = 0.004 
(p= 0.950) 

χ2 = 2.594 
(p= 0.110) 

χ2 = 0.333 
(p= 0.564) 

χ2 = 0.004 
(p= 0.950) 

χ2 = 2.594 
(p= 0.110) 

*** p<0.01, ** p<0.05, * p<0.1 
Robust standard errors are reported in parentheses. Ortho80 and estimated residual from equation (3) are the excluded instrumental 
variables. All regressions are weighted by child’s sampling weights drawn from NLSY79 CYA. Robust standard errors are clustered by 
mother’s identity.  We include natural log transformation of household income in our regression models.  
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Table 3.11: Primary Analysis using Alternative Specifications, Two-step GMM and Limited Information 

Maximum Likelihood, (3-5 years) 

 Two-step GMM LIML  

 Total Raw 
Score 

Cognitive 
Stimulation 

Emotional 
Support 

Total Raw 
Score 

Cognitive 
Stimulation 

Emotional 
Support 

Variables (1) (2) (3) (4) (5) (6) 

       
Mother’s self-esteem 0.048*** 0.024*** 0.024*** 0.049*** 0.023*** 0.024*** 
 (0.011) (0.007) (0.007) (0.0113) (0.007) (0.007) 

Mother characteristics       
Rotter scale -0.257 -0.185 -0.106 -0.262 -0.180 -0.112 
 (0.224) (0.147) (0.142) (0.224) (0.148) (0.142) 
AFQT 0.111*** 0.078*** 0.034** 0.112*** 0.079*** 0.034** 
 (0.028) (0.018) (0.017) (0.028) (0.018) (0.017) 
Pearlin Mastery Scale 1.726*** 1.025*** 0.767** 1.743*** 1.033*** 0.782** 
 (0.528) (0.345) (0.326) (0.529) (0.345) (0.326) 
Schooling 1.413*** 0.878*** 0.422** 1.385*** 0.871*** 0.417** 
 (0.278) (0.183) (0.171) (0.279) (0.183) (0.171) 
Body Mass Index -0.142 -0.118** -0.018 -0.138 -0.117** -0.018 
 (0.091) (0.058) (0.056) (0.091) (0.058) (0.056) 
Health 4.180*** 2.321*** 2.189*** 4.239*** 2.342*** 2.200*** 
 (1.144) (0.714) (0.744) (1.145) (0.715) (0.744) 
Age 1.069*** 0.361*** 0.689*** 1.067*** 0.360*** 0.688*** 
 (0.112) (0.069) (0.073) (0.112) (0.069) (0.073) 
Married 10.560*** 3.614*** 6.406*** 10.450*** 3.593*** 6.421*** 
 (1.411) (1.006) (0.895) (1.414) (1.007) (0.895) 

Family characteristics       
Household size -3.311*** -1.737*** -1.458*** -3.308*** -1.742*** -1.452*** 
 (0.433) (0.308) (0.252) (0.433) (0.309) (0.252) 
Household income 3.895*** 2.654*** 1.598*** 3.925*** 2.669*** 1.596*** 
 (0.666) (0.421) (0.450) (0.666) (0.422) (0.450) 

Child characteristics       
African-American -10.010*** -1.657 -8.966*** -10.030*** -1.647 -8.979*** 
 (1.793) (1.266) (1.023) (1.793) (1.266) (1.023) 
White 8.493*** 6.517*** 1.070 8.433*** 6.482*** 1.037 
 (1.621) (1.150) (0.907) (1.622) (1.152) (0.908) 
Male -4.639*** -1.930*** -2.642*** -4.669*** -1.936*** -2.616*** 
 (0.790) (0.491) (0.520) (0.790) (0.492) (0.521) 
Age 1.640*** 1.256*** 0.478** 1.624*** 1.254*** 0.479** 
 (0.348) (0.222) (0.236) (0.349) (0.222) (0.236) 

Observations 6,448 6,053 5,944 6,448 6,053 5,944 
R-squared 0.386 0.301 0.261 0.386 0.301 0.261 

F-value 128.41 81.43 86.12 128.41 81.43 86.12 
Hansen J statistic 
(p-value) 

χ2 = 1.442 
(p= 0.230) 

χ2 = 0.232 
(p= 0.630) 

χ2 = 0.904 
(p= 0.342) 

χ2 = 1.442 
(p= 0.230) 

χ2 = 0.232 
(p= 0.630) 

χ2 = 0.904 
(p= 0.342) 

*** p<0.01, ** p<0.05, * p<0.1 
Robust standard errors are reported in parentheses. Ortho80 and estimated residual from equation (3) are the excluded instrumental 
variables. All regressions are weighted by child’s sampling weights drawn from NLSY79 CYA. Robust standard errors are clustered by 
mother’s identity.  We include natural log transformation of household income in our regression models.  
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3.5.2.2 Regression Analysis by Mother’s Socio-Economic Characteristics 

 

In tables 3.12 and 3.13, we look at our IV regression estimates of effects of mothers’ self-esteem 

on children’s home environment qualities (infants and preschoolers respectively) by mothers’ 

education. In particular, we divide the sample into mothers who did not attend college 

(completed high-school or less than high-school) and mothers with college education. We find 

that mothers’ self-esteem has a positive and statistically significant impact on the measures of 

children’s home environments in the sub-sample of less educated mothers (columns 1-3). 

However, for mothers with college education, the positive effects of self-esteem scores on home 

environment qualities during early childhood are statistically insignificant (columns 4-6). Highly 

educated mothers are more likely to be employed in labor market and maternal employment may 

restrict the mothers from spending quality time with their children at home. The results are 

consistent with the findings in studies on relationship between mother’s employment and early 

childhood development (Baydar and Brooks-Gunn, 1991, Brooks–Gunn, Han, and Waldfogel, 

2002, Baum II, 2003, Bernal, 2008). 

 

In tables 3.14 and 3.15, we evaluate the impact of mothers’ self-esteem on children’s 

home environment measures after stratifying the sample by annual family income. The sub-

samples are classified into families with annual income less than $25,000 (low-income family), 

families with annual income between $25,000 and $50,000 (middle-income family), and families 

with annual income above $50,000 (high-income family). We find that for the low-income 

families, mothers’ self-esteem has a positive and statistically significant impact on all the 

measures of children’s home environment indicators (columns 1-3). Increase in mothers’ self-

esteem leads to a significant rise in HOME-SF and emotional support scores of infants and
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preschoolers in the middle-income families (columns 4-6). However, effects of mothers’ self-

esteem are insignificant for families in the high-income group (columns 7-9). 

The results obtained from our analysis on sub-samples of different socio-economic 

groups of mothers have important policy implications. First, from our main analysis, we infer 

that social programs and policy interventions directed towards development of young mothers’ 

non-cognitive skills and attitudes can have significant and favorable impact on early childhood 

development. Secondly, families belonging to socially and economically disadvantaged groups 

may accrue greater benefits from these social policies. In particular, higher self-esteem levels in 

mothers belonging to low education groups and low income families can significantly improve 

young children’s home conditions that are conducive to their emotional and cognitive 

development. 

As further robustness checks, we study the impact of mothers’ self-esteem on children’s 

home environment measures by race and family size. In tables 3.16 and 3.17, we find that 

mothers’ self-esteem have significant influence on children’s home environment for African –

Americans as well as for Whites (columns 4-9). Further, IV regression estimates in tables 3.18 

and 3.19 suggest that increase in mothers’ self-esteem leads to a significant improvement in 

home environment qualities in smaller families (families with less than 5 members). In all the 

above regression analyses, the Sargan-Hansen test statistics provide statistical evidence of 

validity of our instruments. 
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Table 3.12: Effects of Mother’s Self-esteem on Measures of Home Environment Qualities, by Mother’s 

Education (0-2 years) 

 High School and Less than High School College Education 

 HOME-SF Cognitive 
Stimulation 

Emotional 
Support 

HOME-SF Cognitive 
Stimulation 

Emotional 
Support 

Variables (1) (2) (3) (4) (5) (6) 

       
Mother’s self-esteem 0.037*** 0.024*** 0.014 0.018 0.012 0.005 
 (0.014) (0.009) (0.008) (0.014) (0.008) (0.009) 

Mother characteristics       
Rotter scale -0.117 -0.003 -0.091 0.457 0.167 0.322* 
 (0.241) (0.156) (0.160) (0.284) (0.162) (0.187) 
AFQT -0.019 -0.040* 0.020 0.035 0.027 -0.002 
 (0.032) (0.021) (0.020) (0.034) (0.019) (0.024) 
Pearlin Mastery Scale 1.878*** 1.057*** 0.878** 1.383* 0.563 0.728 
 (0.576) (0.366) (0.373) (0.759) (0.405) (0.516) 
Schooling 1.024 0.894* 0.109 0.356 -0.020 0.492 
 (0.675) (0.462) (0.461) (0.668) (0.301) (0.470) 
Body Mass Index -0.141 -0.132** 0.022 0.030 -0.053 0.090 
 (0.095) (0.067) (0.060) (0.112) (0.062) (0.077) 
Health 2.205* 1.147 1.361* -0.614 -1.207 -0.355 
 (1.243) (0.787) (0.786) (1.322) (0.799) (0.879) 
Age 1.041*** 0.776*** 0.271*** -0.339 0.119 -0.500** 
 (0.136) (0.0816) (0.092) (0.303) (0.116) (0.219) 
Married 9.116*** 3.779*** 5.224*** 8.998*** 2.264* 6.757*** 
 (1.586) (1.036) (1.019) (2.286) (1.320) (1.487) 

Family characteristics       
Household size -1.481*** -1.303*** -0.161 -0.864 -0.958*** 0.263 
 (0.440) (0.282) (0.269) (0.727) (0.349) (0.530) 
Household income 1.052 0.567 0.611 0.352 0.400 0.086 
 (0.804) (0.500) (0.472) (0.840) (0.467) (0.517) 

Child characteristics       
African-American -6.902*** -2.054* -4.958*** -4.291* -1.001 -3.199** 
 (2.030) (1.212) (1.259) (2.297) (1.370) (1.395) 
White 7.762*** 5.483*** 2.170* 5.215** 3.774*** 1.552 
 (1.855) (1.088) (1.145) (2.071) (1.191) (1.272) 
Male -2.932*** -1.271** -1.821*** -0.788 0.0390 -0.924 
 (0.948) (0.630) (0.613) (1.010) (0.565) (0.704) 
Age 4.691*** 5.532*** -1.254*** 5.078*** 5.553*** -0.865** 
 (0.533) (0.351) (0.324) (0.545) (0.355) (0.343) 

Observations 2,735 2,656 2,476 2,191 2,145 1,968 
R-squared 0.254 0.277 0.156 0.098 0.191 0.069 

F-value 42.84 49.50 21.01 14.99 24.65 8.45 
Hansen J statistic 
(p-value) 

χ2 = 1.181 
(p= 0.277) 

χ2 = 0.059  
(p= 0.808) 

χ2 = 7.888 
(p= 0.005) 

χ2 = 0.579 
(p= 0.447) 

χ2 = 0.325 
(p= 0.569) 

χ2 = 0.215 
(p= 0.643) 

*** p<0.01, ** p<0.05, * p<0.1 
    Robust standard errors are reported in parentheses. Columns 1, 2, and 3 report results from weighted instrumental variables regressions of 

measures of home environment qualities on mother’s self-esteem scale, and controls for mother, family, and child-specific characteristics for 
mothers who did not go to college. Columns 4, 5, and 6 report results obtained from weighted instrumental variable regressions for mothers 
with college education. Ortho80 and estimated residual from equation (3) are the excluded instrumental variables. All regressions are 
weighted by child’s sampling weights drawn from NLSY79 CYA. Robust standard errors are clustered by mother’s identity. We include 
natural log transformation of household income in our regression models.
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Table 3.13: Effects of Mother’s Self-esteem on Measures of Home Environment Qualities, by Mother’s 

Education (3-5 years) 

 High School and Less than High School College Education 

 HOME-SF Cognitive 
Stimulation 

Emotional 
Support 

HOME-SF Cognitive 
Stimulation 

Emotional 
Support 

Variables (1) (2) (3) (4) (5) (6) 

       
Mother’s self-esteem 0.067*** 0.033*** 0.032*** 0.018 0.005 0.013 
 (0.018) (0.012) (0.011) (0.013) (0.007) (0.009) 

Mother characteristics       
Rotter scale -0.475 -0.245 -0.226 0.007 -0.104 0.072 
 (0.324) (0.220) (0.202) (0.291) (0.182) (0.194) 
AFQT 0.076* 0.064** 0.011 0.100*** 0.071*** 0.031 
 (0.042) (0.028) (0.025) (0.033) (0.020) (0.022) 
Pearlin Mastery Scale 2.711*** 1.557*** 1.164** 0.900 0.501 0.571 
 (0.742) (0.526) (0.454) (0.705) (0.386) (0.464) 
Schooling 2.134*** 1.977*** -0.015 1.016** 0.597** 0.224 
 (0.772) (0.575) (0.429) (0.400) (0.243) (0.273) 
Body Mass Index -0.075 -0.110 0.037 -0.226** -0.135** -0.089 
 (0.135) (0.089) (0.082) (0.112) (0.067) (0.075) 
Health 5.971*** 3.410*** 3.021*** 1.587 0.612 1.113 
 (1.642) (1.051) (1.012) (1.407) (0.797) (1.067) 
Age 1.339*** 0.472*** 0.858*** 0.555*** 0.122 0.396*** 
 (0.151) (0.100) (0.094) (0.166) (0.090) (0.117) 
Married 8.415*** 2.344* 5.662*** 9.265*** 2.411* 6.524*** 
 (1.809) (1.349) (1.092) (1.974) (1.258) (1.496) 

Family characteristics       
Household size -3.504*** -1.729*** -1.730*** -2.274*** -1.128*** -0.943** 
 (0.602) (0.449) (0.328) (0.578) (0.340) (0.408) 
Household income 5.495*** 3.758*** 1.935*** 3.065*** 1.953*** 1.556** 
 (0.967) (0.657) (0.578) (0.918) (0.511) (0.683) 

Child characteristics       
African-American -10.840*** -2.928* -8.893*** -8.616*** -0.102 -8.543*** 
 (2.327) (1.661) (1.302) (2.794) (1.885) (1.651) 
White 9.216*** 7.040*** 1.080 8.389*** 5.655*** 2.377* 
 (2.188) (1.553) (1.175) (2.336) (1.616) (1.396) 
Male -4.880*** -1.933** -2.628*** -3.868*** -1.555*** -2.425*** 
 (1.167) (0.765) (0.735) (1.021) (0.572) (0.731) 
Age 2.457*** 1.622*** 0.739** 1.114** 1.079*** 0.421 
 (0.498) (0.342) (0.323) (0.482) (0.274) (0.352) 

Observations 3,720 3,497 3,427 2,728 2,556 2,517 
R-squared 0.366 0.274 0.250 0.224 0.168 0.156 

F-value 73.76 46.50 45.61 31.53 19.44 23.95 
Hansen J statistic 
(p-value) 

χ2 = 0.010 
(p= 0.922) 

χ2 = 0.448 
(p= 0.503) 

χ2 = 0.401 
(p= 0.302) 

χ2 = 1.871  
(p= 0.171) 

χ2 = 1.938 
(p= 0.164) 

χ2 = 0.175 
(p= 0.675) 

*** p<0.01, ** p<0.05, * p<0.1 
Robust standard errors are reported in parentheses. Columns 1, 2, and 3 report results from weighted instrumental variables regressions of 
measures of home environment qualities on mother’s self-esteem scale, and controls for mother, family, and child-specific characteristics 
for mothers who did not go to college. Columns 4, 5, and 6 report results obtained from weighted instrumental variable regressions for 
mothers with college education. Ortho80 and estimated residual from equation (3) are the excluded instrumental variables. All regressions 
are weighted by child’s sampling weights drawn from NLSY79 CYA. Robust standard errors are clustered by mother’s identity. We 
include natural log transformation of household income in our regression models.
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Table 3.14: Effects of Mother’s Self-esteem on Measures of Home Environment Qualities, by Family Income 

(0-2 years) 

 Less than $ 25,000   $ 25,000 ≤ Income ≤ $ 50,000 Above $50,000  

 HOME-SF Cognitive 
Stimulation 

Emotional 
Support 

Total Raw 
Score 

Cognitive 
Stimulation 

Emotional 
Support 

HOME-SF Cognitive 
Stimulation 

Emotional 
Support 

Variables (1) (2) (3) (4) (5) (6) (7) (8) (9) 

          
Mother’s self-esteem 0.051*** 0.031*** 0.018* 0.033** 0.013 0.019** 0.002 0.013 -0.008 
 (0.018) (0.011) (0.011) (0.016) (0.010) (0.008) (0.016) (0.008) (0.011) 

Mother characteristics          
Rotter scale 0.348 0.172 0.148 0.089 -0.012 0.121 -0.043 0.074 -0.017 
 (0.291) (0.192) (0.184) (0.287) (0.191) (0.180) (0.366) (0.187) (0.264) 
AFQT -0.013 -0.019 0.012 -0.024 -0.014 -0.019 0.056 0.020 0.027 
 (0.040) (0.027) (0.025) (0.034) (0.021) (0.021) (0.047) (0.023) (0.033) 
Pearlin Mastery Scale 2.761*** 1.225*** 1.583*** 0.945 0.744* 0.181 1.100 0.386 0.674 
 (0.733) (0.440) (0.463) (0.604) (0.402) (0.379) (0.986) (0.520) (0.678) 
Schooling 1.113** 0.571** 0.528* 0.052 0.224 -0.176 -0.313 -0.197 -0.029 
 (0.470) (0.291) (0.296) (0.420) (0.264) (0.253) (0.618) (0.287) (0.420) 
Body Mass Index -0.134 -0.154* 0.046 0.023 -0.037 0.038 -0.018 -0.073 0.138 
 (0.112) (0.081) (0.065) (0.112) (0.081) (0.069) (0.147) (0.065) (0.105) 
Health 0.095 0.128 0.386 1.245 0.461 0.261 1.038 -0.639 1.027 
 (1.453) (0.895) (0.911) (1.343) (0.910) (0.790) (1.782) (1.007) (1.247) 
Age 1.131*** 0.820*** 0.325*** 0.733*** 0.547*** 0.219* -0.904** -0.025 -0.991*** 
 (0.192) (0.110) (0.122) (0.192) (0.112) (0.121) (0.377) (0.142) (0.272) 
Married 9.690*** 4.095*** 5.669*** 7.816*** 2.773* 4.480*** 13.340* 1.107 11.570** 
 (1.509) (1.013) (0.946) (2.289) (1.630) (1.512) (6.945) (3.129) (4.603) 

Family characteristics          
Household size -1.609*** -1.462*** -0.105 -1.134* -1.211*** 0.183 -1.339 -0.916** -0.460 
 (0.505) (0.324) (0.321) (0.651) (0.402) (0.373) (0.891) (0.381) (0.657) 
Household income -0.894 -0.073 -0.570 5.031 0.446 5.371** 0.029 0.640 -0.709 
 (0.818) (0.508) (0.423) (3.374) (2.168) (2.148) (1.586) (0.834) (1.043) 

Child characteristics          
African-American -9.020*** -2.406* -6.424*** -5.021** -2.349 -3.644*** 4.435 3.932** 1.337 
 (2.065) (1.311) (1.228) (2.345) (1.474) (1.397) (3.547) (1.741) (2.611) 
White 5.661*** 5.190*** 0.048 5.926*** 3.021** 2.666** 7.512*** 5.444*** 3.073 
 (2.094) (1.313) (1.208) (2.058) (1.261) (1.210) (2.706) (1.338) (1.905) 
Male -3.416*** -1.480* -2.295*** -1.863* 0.100 -1.983*** -1.052 -0.782 -0.707 
 (1.208) (0.756) (0.749) (1.121) (0.722) (0.723) (1.263) (0.708) (0.900) 
Age 4.169*** 5.658*** -1.947*** 5.473*** 5.785*** -0.734* 5.371*** 5.306*** -0.157 
 (0.653) (0.418) (0.401) (0.652) (0.436) (0.407) (0.661) (0.430) (0.405) 

Observations 2,077 2,003 1,897 1,584 1,557 1,416 1,265 1,241 1,131 
R-squared 0.232 0.272 0.148 0.127 0.201 0.052 0.094 0.170 0.112 

F-value 24.61 31.25 14.35 13.96 20.13 6.17 8.41 14.36 3.47 
Hansen J statistic 
(p-value) 

χ2 = 0.048 
(p= 0.826) 

χ2 = 0.228 
(p= 0.633) 

χ2 = 3.909 
(p= 0.048) 

χ2 = 0.380 
(p= 0.537) 

χ2 = 0.492 
(p= 0.483) 

χ2 = 0.007 
(p= 0.933) 

χ2 = 0.322 
(p= 0.571) 

χ2 = 0.296 
(p= 0.586) 

χ2 = 0.299 
(p= 0.584) 

*** p<0.01, ** p<0.05, * p<0.1 
Robust standard errors are reported in parentheses. Columns 1, 2, and 3 report results from weighted instrumental variables regressions of measures 
of home environment qualities on mother’s self-esteem scale, and controls for mother, family, and child-specific characteristics for families with 
annual income less than $25,000. Columns 4, 5, and 6 report results obtained from weighted instrumental variable regressions for families with 
annual income between $25,000 and $50,000, and columns 7, 8, and 9 report results for families with annual income above $50,000. Ortho80 and 
estimated residual from equation (3) are the excluded instrumental variables. All regressions are weighted by child’s sampling weights drawn from 
NLSY79 CYA. Robust standard errors are clustered by mother’s identity.  We include natural log transformation of household income in our 
regression models.
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.Table 3.15: Effects of Mother’s Self-esteem on Measures of Home Environment Qualities, by Family Income (3-5 years) 

 
 Less than $ 25,000   $ 25,000 ≤ Income ≤ $ 50,000 Above $50,000  

 HOME-SF Cognitive 
Stimulation 

Emotional 
Support 

Total Raw 
Score 

Cognitive 
Stimulation 

Emotional 
Support 

HOME-SF Cognitive 
Stimulation 

Emotional 
Support 

Variables (1) (2) (3) (4) (5) (6) (7) (8) (9) 

          
Mother’s self-esteem 0.082*** 0.037** 0.040*** 0.059*** 0.016 0.042*** -0.002 0.005 -0.006 
 (0.022) (0.015) (0.013) (0.019) (0.012) (0.013) (0.013) (0.007) (0.009) 

Mother characteristics          
Rotter scale 0.253 -0.013 0.278 -0.398 -0.353 -0.091 -0.130 0.027 -0.255 
 (0.395) (0.285) (0.232) (0.354) (0.222) (0.230) (0.304) (0.174) (0.221) 
AFQT 0.231*** 0.161*** 0.074** 0.010 0.023 -0.017 0.065** 0.052** 0.019 
 (0.057) (0.040) (0.031) (0.041) (0.023) (0.028) (0.033) (0.021) (0.023) 
Pearlin Mastery Scale 2.390** 1.451** 0.853 1.306 0.164 1.024* 1.268* 1.167*** 0.551 
 (0.965) (0.668) (0.592) (0.907) (0.547) (0.560) (0.685) (0.387) (0.475) 
Schooling 1.811*** 1.606*** 0.131 2.228*** 1.176*** 1.088*** 0.933*** 0.505** 0.132 
 (0.544) (0.381) (0.334) (0.437) (0.270) (0.307) (0.341) (0.215) (0.220) 
Body Mass Index -0.292* -0.153 -0.140* -0.0933 -0.137 0.0574 -0.0403 -0.0513 0.00666 
 (0.156) (0.117) (0.0834) (0.132) (0.0835) (0.0842) (0.119) (0.0673) (0.0866) 
Health 3.446* 2.460* 1.054 3.275* 1.897* 1.562 4.237*** 1.386 3.461*** 
 (1.879) (1.265) (1.157) (1.675) (1.010) (1.164) (1.641) (0.906) (1.232) 
Age 1.888*** 0.689*** 1.185*** 1.010*** 0.396*** 0.645*** -0.030 -0.155 0.080 
 (0.178) (0.121) (0.116) (0.178) (0.115) (0.113) (0.179) (0.100) (0.126) 
Married 6.178*** 0.328 5.122*** 8.659*** 3.842** 4.838*** 15.970*** 7.455*** 9.480*** 
 (2.066) (1.544) (1.217) (2.211) (1.597) (1.424) (4.026) (2.250) (3.093) 

Family characteristics          
Household size -3.628*** -1.976*** -1.537*** -2.563*** -1.442*** -1.130*** -2.859*** -0.977*** -1.815*** 
 (0.811) (0.642) (0.387) (0.621) (0.421) (0.419) (0.637) (0.371) (0.460) 
Household income 2.426** 2.198*** 0.499 5.405 5.179** -0.625 1.819 1.293* 1.029 
 (1.119) (0.710) (0.752) (3.828) (2.453) (2.606) (1.239) (0.665) (0.966) 

Child characteristics          
African-American -10.300*** -2.341 -8.938*** -12.440*** -1.819 -11.240*** -8.246** 0.289 -7.934*** 
 (2.413) (1.638) (1.535) (2.857) (2.155) (1.581) (3.485) (2.189) (2.325) 
White 5.823** 5.087*** -0.596 9.538*** 6.836*** 2.188 5.766** 4.378*** 0.995 
 (2.643) (1.872) (1.574) (2.325) (1.757) (1.348) (2.288) (1.616) (1.504) 
Male -5.164*** -2.741*** -2.185** -3.775*** -0.905 -2.616*** -3.995*** -1.584** -2.781*** 
 (1.416) (0.986) (0.887) (1.268) (0.801) (0.867) (1.107) (0.621) (0.806) 
Age 3.311*** 2.210*** 1.095*** 1.586*** 1.137*** 0.505 1.071* 0.913*** 0.472 
 (0.652) (0.440) (0.417) (0.572) (0.407) (0.377) (0.613) (0.341) (0.435) 

Observations 2,690 2,506 2,455 1,917 1,830 1,813 1,841 1,717 1,676 
R-squared 0.334 0.259 0.211 0.219 0.154 0.140 0.115 0.106 0.074 

F-value 55.95 40.42 26.56 29.18 16.15 21.34 9.46 6.88 7.34 
Hansen J statistic 
(p-value) 

χ2 = 0.001 
(p= 0.975) 

χ2 = 0.014 
(p= 0.906) 

χ2 = 0.000 
(p= 0.989) 

χ2 = 0.429 
(p= 0.513) 

χ2 = 0.314 
(p= 0.575) 

χ2 = 0.104 
(p= 0.747) 

χ2 = 0.711 
(p= 0.399) 

χ2 = 0.067 
(p= 0.796) 

χ2 = 0.001 
(p= 0.969) 

*** p<0.01, ** p<0.05, * p<0.1 
Robust standard errors are reported in parentheses. Columns 1, 2, and 3 report results from weighted instrumental variables regressions of measures 
of home environment qualities on mother’s self-esteem scale, and controls for mother, family, and child-specific characteristics for families with 
annual income less than $25,000. Columns 4, 5, and 6 report results obtained from weighted instrumental variable regressions for families with 
annual income between $25,000 and $50,000 and columns 7, 8, and 9 report results for families with annual income above $50,000. Ortho80 and 
estimated residual from equation (3) are the excluded instrumental variables. All regressions are weighted by child’s sampling weights drawn from 
NLSY79 CYA. Robust standard errors are clustered by mother’s identity.  We include natural log transformation of household income in our 
regression models.
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Table 3.16: Effects of Mother’s Self-esteem on Measures of Home Environment Qualities, by Race (0-2 years) 

 Hispanics African-Americans Whites 

 Total Raw 
Score 

Cognitive 
Stimulation 

Emotional 
Support 

Total Raw 
Score 

Cognitive 
Stimulation 

Emotional 
Support 

Total Raw 
Score 

Cognitive 
Stimulation 

Emotional 
Support 

Variables (1) (2) (3) (4) (5) (6) (7) (8) (9) 

          
Mother’s self-esteem -0.006 -0.003 -0.007 0.046** 0.037*** 0.0077 0.033*** 0.020*** 0.013* 
 (0.025) (0.016) (0.014) (0.020) (0.013) (0.011) (0.012) (0.007) (0.007) 

Mother 

characteristics 

         

Rotter scale -0.531 -0.624*** 0.233 -0.085 -0.103 -0.023 0.182 0.133 0.047 
 (0.390) (0.224) (0.229) (0.340) (0.219) (0.197) (0.231) (0.139) (0.152) 
AFQT 0.101 0.038 0.081** -0.029 -0.051 0.033 0.025 0.005 0.009 
 (0.062) (0.040) (0.039) (0.058) (0.042) (0.036) (0.027) (0.016) (0.017) 
Pearlin Mastery Scale 1.534 0.657 0.721 1.855** 0.901* 0.900* 1.590*** 0.808** 0.620 
 (1.000) (0.656) (0.568) (0.825) (0.539) (0.487) (0.605) (0.334) (0.399) 
Schooling 0.717 0.432 -0.028 1.648** 0.848* 0.967** 0.073 0.039 0.123 
 (0.551) (0.340) (0.329) (0.733) (0.451) (0.403) (0.386) (0.199) (0.254) 
Body Mass Index 0.226 0.0276 0.264** -0.012 -0.043 0.021 -0.070 -0.106* 0.056 
 (0.179) (0.112) (0.104) (0.144) (0.091) (0.081) (0.091) (0.054) (0.061) 
Health 3.027 1.815 1.420 -1.168 -1.326 0.395 1.099 0.109 0.681 
 (2.205) (1.245) (1.369) (1.750) (1.128) (1.016) (1.099) (0.682) (0.709) 
Age 0.198 0.476*** -0.344* 0.798*** 0.714*** 0.021 0.357 0.425*** -0.063 
 (0.283) (0.138) (0.185) (0.221) (0.119) (0.144) (0.220) (0.093) (0.157) 
Married 5.854* 1.469 4.721** 11.650*** 2.867** 8.474*** 9.205*** 4.057*** 5.007*** 
 (3.164) (1.671) (1.933) (1.855) (1.325) (1.071) (1.797) (1.139) (1.157) 

Family 

characteristics 

         

Household size -0.215 -0.473 0.315 -1.374** -1.203*** -0.116 -1.525*** -1.311*** -0.008 
 (0.619) (0.355) (0.365) (0.600) (0.428) (0.362) (0.578) (0.299) (0.387) 
Household income 0.886 0.623 0.228 1.717 1.623** 0.009 0.379 0.197 0.238 
 (1.598) (0.871) (0.947) (1.212) (0.769) (0.691) (0.687) (0.392) (0.413) 

Child characteristics          
          
Male -3.270* -1.233 -2.226* -1.385 0.151 -1.476 -2.150*** -0.845* -1.400** 
 (1.797) (1.040) (1.146) (1.421) (0.911) (0.939) (0.824) (0.499) (0.550) 
Age 4.065*** 5.187*** -1.964*** 2.378*** 5.247*** -3.162*** 5.099*** 5.523*** -0.763*** 
 (0.936) (0.546) (0.574) (0.658) (0.434) (0.454) (0.461) (0.300) (0.281) 

Observations 925 896 812 1,345 1,296 1,232 2,656 2,609 2,400 
R-squared 0.110 0.209 0.079 0.205 0.247 0.168 0.102 0.194 0.039 

F-value 5.98 14.05 3.60 16.21 24.25 16.27 15.11 31.36 5.18 
Hansen J statistic 
(p-value) 

χ2 = 0.005 
(p= 0.946) 

χ2 = 0.036 
(p= 0.850) 

χ2 = 0.002 
(p= 0.964) 

χ2 = 1.003 
(p= 0.317) 

χ2 = 1.298 
(p= 0.255) 

χ2 = 1.504 
(p= 0.255) 

χ2 = 0.168 
(p= 0.682) 

χ2 = 0.091 
(p= 0.682) 

χ2 = 2.042 
(p= 0.682) 

*** p<0.01, ** p<0.05, * p<0.1 
Robust standard errors are reported in parentheses. Columns 1, 2, and 3 report results from weighted instrumental variables regressions of 
measures of home environment qualities on mother’s self-esteem scale, and controls for mother, family, and child-specific characteristics for 
Hispanics. Columns 4, 5, and 6 report results obtained from weighted instrumental variable regressions for African-Americans and columns 7, 8, 
and 9 report results for Whites. Ortho80 and estimated residual from equation (3) are the excluded instrumental variables. All regressions are 
weighted by child’s sampling weights drawn from NLSY79 CYA. Robust standard errors are clustered by mother’s identity.  We include natural 
log transformation of household income in our regression models.
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Table 3.17: Effects of Mother’s Self-esteem on Measures of Home Environment Qualities, by Race (3-5 years) 

 Hispanics African-Americans Whites 

 Total Raw 
Score 

Cognitive 
Stimulation 

Emotional 
Support 

Total Raw 
Score 

Cognitive 
Stimulation 

Emotional 
Support 

Total Raw 
Score 

Cognitive 
Stimulation 

Emotional 
Support 

Variables (1) (2) (3) (4) (5) (6) (7) (8) (9) 

          
Mother’s self-esteem 0.026 -0.011 0.019 0.095*** 0.053*** 0.033** 0.040*** 0.018** 0.024*** 
 (0.032) (0.022) (0.015) (0.025) (0.016) (0.014) (0.013) (0.008) (0.009) 

Mother 

characteristics 

         

Rotter scale -1.259*** -0.327 -0.851*** -0.316 -0.531* 0.116 -0.229 -0.148 -0.0898 
 (0.458) (0.362) (0.279) (0.489) (0.317) (0.260) (0.265) (0.174) (0.171) 
AFQT 0.153** 0.123** 0.012 0.215*** 0.080 0.106** 0.107*** 0.082*** 0.030 
 (0.074) (0.051) (0.038) (0.080) (0.055) (0.046) (0.031) (0.020) (0.018) 
Pearlin Mastery Scale 2.533* 1.227 2.185*** 2.625** 1.820** 0.385 1.371** 0.782* 0.695* 
 (1.496) (1.082) (0.727) (1.079) (0.735) (0.689) (0.622) (0.400) (0.385) 
Schooling 2.058*** 1.803*** 0.490 2.111*** 2.058*** 0.252 1.244*** 0.658*** 0.455** 
 (0.713) (0.483) (0.358) (0.773) (0.502) (0.440) (0.319) (0.207) (0.197) 
Body Mass Index -0.638*** -0.463** -0.157 -0.150 -0.151 -0.030 -0.118 -0.098 -0.005 
 (0.242) (0.187) (0.122) (0.172) (0.123) (0.098) (0.109) (0.068) (0.068) 
Health 2.336 2.622 0.740 0.838 2.440 -0.219 5.140*** 2.379*** 2.742*** 
 (2.607) (2.040) (1.343) (2.520) (1.630) (1.409) (1.351) (0.834) (0.896) 
Age 1.241*** 0.477*** 0.761*** 1.262*** 0.435*** 0.856*** 1.027*** 0.339*** 0.659*** 
 (0.222) (0.172) (0.134) (0.212) (0.141) (0.135) (0.140) (0.084) (0.091) 
Married 9.588*** -0.450 8.045*** 11.440*** 3.542** 8.112*** 9.699*** 3.286** 5.982*** 
 (2.519) (1.913) (1.680) (2.348) (1.733) (1.332) (1.848) (1.304) (1.178) 

Family 

characteristics 

         

Household size -2.450*** -1.034** -1.076** -2.616*** -1.938*** -0.635 -3.252*** -1.394*** -1.760*** 
 (0.644) (0.485) (0.464) (0.723) (0.520) (0.417) (0.592) (0.411) (0.349) 
Household income 4.589*** 4.020*** 1.324* 2.557* 2.406** 0.168 3.997*** 2.633*** 1.778*** 
 (1.360) (1.006) (0.761) (1.335) (0.941) (0.774) (0.800) (0.499) (0.544) 

Child characteristics          
          
Male -7.940*** -3.873*** -2.766** -5.047*** -2.630** -2.631** -4.258*** -1.624*** -2.595*** 
 (1.850) (1.294) (1.098) (1.754) (1.194) (1.053) (0.919) (0.565) (0.610) 
Age 3.122*** 2.434*** 0.818 2.133*** 1.868*** -0.077 1.464*** 1.091*** 0.560** 
 (0.886) (0.683) (0.567) (0.744) (0.528) (0.484) (0.408) (0.256) (0.277) 

Observations 1,218 1,127 1,117 1,809 1,686 1,623 3,421 3,240 3,204 
R-squared 0.338 0.262 0.221 0.312 0.269 0.180 0.277 0.210 0.186 

F-value 29.44 21.16 13.15 31.72 25.55 16.03 42.62 25.96 32.81 
Hansen J statistic 
(p-value) 

χ2 = 0.236 
(p= 0.626) 

χ2 = 0.000 
(p= 0.987) 

χ2 = 0.092 
(p= 0.762) 

χ2 = 0.300 
(p= 0.584) 

χ2 = 0.001 
(p= 0.976) 

χ2 = 0.447 
(p= 0.504) 

χ2 = 1.150 
(p= 0.284) 

χ2 = 0.208 
(p= 0.649) 

χ2 = 0.664 
(p= 0.415) 

*** p<0.01, ** p<0.05, * p<0.1 
Robust standard errors are reported in parentheses. Columns 1, 2, and 3 report results from weighted instrumental variables regressions of 
measures of home environment qualities on mother’s self-esteem scale, and controls for mother, family, and child-specific characteristics for 
Hispanics. Columns 4, 5, and 6 report results obtained from weighted instrumental variable regressions for African-Americans and columns 7, 8, 
and 9 report results for Whites. Ortho80 and estimated residual from equation (3) are the excluded instrumental variables. All regressions are 
weighted by child’s sampling weights drawn from NLSY79 CYA. Robust standard errors are clustered by mother’s identity.  We include natural 
log transformation of household income in our regression models.
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Table 3.18: Effects of Mother’s Self-esteem on Measures of Home Environment Qualities, by Household Size 

(0-2 years) 

 Family size < 5  Family size ≥ 5 

 Total Raw 
Score 

Cognitive 
Stimulation 

Emotional 
Support 

Total Raw 
Score 

Cognitive 
Stimulation 

Emotional 
Support 

Variables (1) (2) (3) (4) (5) (6) 

       
Mother’s self-esteem 0.037*** 0.024*** 0.013* 0.024 0.017 0.001 
 (0.010) (0.006) (0.007) (0.027) (0.015) (0.015) 

Mother characteristics       
Rotter scale 0.154 0.125 0.059 -0.098 -0.361 0.161 
 (0.197) (0.119) (0.133) (0.539) (0.319) (0.347) 
AFQT 0.018 0.001 0.011 0.039 -0.013 0.060 
 (0.025) (0.014) (0.017) (0.075) (0.046) (0.046) 
Pearlin Mastery Scale 1.552*** 0.893*** 0.602* 2.313 0.490 2.063** 
 (0.502) (0.283) (0.346) (1.505) (0.808) (0.962) 
Schooling 0.272 0.0869 0.189 -0.121 0.346 -0.582 
 (0.335) (0.176) (0.230) (1.118) (0.564) (0.733) 
Body Mass Index -0.056 -0.090* 0.054 0.022 -0.075 0.132 
 (0.074) (0.047) (0.051) (0.269) (0.135) (0.156) 
Health 0.908 0.070 0.546 -0.283 -0.911 1.290 
 (0.940) (0.586) (0.621) (2.768) (1.732) (1.667) 
Age 0.463** 0.505*** -0.049 0.066 0.221 -0.243 
 (0.181) (0.078) (0.130) (0.488) (0.220) (0.306) 
Married 10.220*** 4.179*** 6.081*** 10.930*** 4.643* 5.784*** 
 (1.380) (0.863) (0.932) (3.795) (2.489) (2.161) 

Family characteristics       
Household size -1.339** -1.481*** 0.122 0.105 0.136 0.373 
 (0.549) (0.330) (0.380) (1.232) (0.659) (0.750) 
Household income 0.022 0.047 0.158 4.362*** 2.963*** 1.180 
 (0.616) (0.353) (0.378) (1.513) (0.837) (0.942) 

Child characteristics       
African-American -5.118*** -1.152 -4.078*** -6.863 -2.345 -4.101 
 (1.511) (0.884) (0.994) (4.579) (2.951) (2.530) 
White 6.903*** 4.934*** 1.766** 4.295 3.270 2.038 
 (1.300) (0.751) (0.868) (4.690) (2.727) (2.571) 
Male -2.373*** -0.957** -1.620*** 0.225 1.273 -0.754 
 (0.737) (0.451) (0.502) (2.044) (1.260) (1.306) 
Age 4.621*** 5.337*** -1.136*** 4.998*** 6.227*** -1.417** 
 (0.410) (0.265) (0.260) (1.119) (0.683) (0.623) 

Observations 4,240 4,141 3,826 686 660 618 
R-squared 0.165 0.223 0.097 0.246 0.318 0.150 

F-value 43.74 58.70 23.83 8.23 12.32 4.84 
Hansen J statistic 
(p-value) 

χ2 = 0.065 
(p= 0.799) 

χ2 = 0.244 
(p= 0.621) 

χ2 = 1.666 
(p= 0.197) 

χ2 = 0.886 
(p= 0.346) 

χ2 = 1.422 
(p= 0.233) 

χ2 = 1.399 
(p= 0.237) 

*** p<0.01, ** p<0.05, * p<0.1 
Robust standard errors are reported in parentheses. Columns 1, 2, and 3 report results from weighted instrumental variables regressions of 
measures of home environment qualities on mother’s self-esteem scale, and controls for mother, family, and child-specific characteristics for 
families with number of members less than 5. Columns 4, 5, and 6 report results obtained from weighted instrumental variable regressions for 
families with equal to or more than 5 members. Ortho80 and estimated residual from equation (3) are the excluded instrumental variables. All 
regressions are weighted by child’s sampling weights drawn from NLSY79 CYA. Robust standard errors are clustered by mother’s identity.  
We include natural log transformation of household income in our regression models.
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Table 3.19: Effects of Mother’s Self-esteem on Measures of Home Environment Qualities, by Household Size 

(3-5 years) 

 Family size < 5  Family size ≥ 5 

 Total Raw 
Score 

Cognitive 
Stimulation 

Emotional 
Support 

Total Raw 
Score 

Cognitive 
Stimulation 

Emotional 
Support 

Variables (1) (2) (3) (4) (5) (6) 

       
Mother’s self-esteem 0.048*** 0.020*** 0.026*** 0.042 0.033* 0.006 
 (0.012) (0.007) (0.008) (0.028) (0.018) (0.019) 

Mother characteristics       
Rotter scale -0.220 -0.149 -0.104 -0.554 -0.373 -0.163 
 (0.226) (0.145) (0.148) (0.659) (0.458) (0.403) 
AFQT 0.119*** 0.087*** 0.037** 0.059 0.023 0.004 
 (0.028) (0.018) (0.017) (0.095) (0.069) (0.055) 
Pearlin Mastery Scale 1.613*** 0.920*** 0.787** 2.993** 1.757* 1.141 
 (0.550) (0.353) (0.342) (1.506) (1.037) (0.925) 
Schooling 1.223*** 0.756*** 0.351** 2.623*** 1.628** 1.106* 
 (0.276) (0.175) (0.177) (0.970) (0.660) (0.567) 
Body Mass Index -0.093 -0.120** 0.036 -0.476* -0.151 -0.380** 
 (0.092) (0.061) (0.054) (0.264) (0.151) (0.190) 
Health 4.464*** 2.374*** 2.443*** 3.186 2.165 1.340 
 (1.143) (0.718) (0.745) (3.692) (2.238) (2.408) 
Age 1.166*** 0.432*** 0.717*** 0.537* -0.025 0.548*** 
 (0.118) (0.071) (0.077) (0.315) (0.209) (0.205) 
Married 11.350*** 4.037*** 7.337*** 8.588** 2.057 5.072** 
 (1.542) (1.007) (1.037) (3.776) (3.158) (2.255) 

Family characteristics       
Household size -3.788*** -1.621*** -2.284*** -1.021 -0.468 0.095 
 (0.632) (0.418) (0.426) (1.272) (0.975) (0.687) 
Household income 3.757*** 2.340*** 1.653*** 4.334*** 4.294*** 0.858 
 (0.725) (0.457) (0.483) (1.559) (1.011) (1.135) 

Child characteristics       
African-American -8.748*** -0.276 -8.893*** -16.000*** -7.515** -9.895*** 
 (1.906) (1.315) (1.093) (4.228) (3.226) (2.591) 
White 9.048*** 6.743*** 1.348 6.510 6.091* 0.030 
 (1.695) (1.188) (0.940) (4.981) (3.657) (2.952) 
Male -4.242*** -1.446*** -2.758*** -7.311*** -4.655*** -2.187 
 (0.828) (0.515) (0.543) (2.004) (1.290) (1.353) 
Age 1.501*** 1.178*** 0.421 2.499*** 1.746*** 0.996* 
 (0.376) (0.237) (0.256) (0.902) (0.624) (0.557) 

Observations 5,488 5,152 5,095 960 901 849 
R-squared 0.367 0.276 0.262 0.460 0.398 0.279 

F-value 111.99 68.12 82.32 29.61 23.51 11.75 
Hansen J statistic 
(p-value) 

χ2 = 0.612 
(p= 0.434) 

χ2 = 0.103 
(p= 0.749) 

χ2 = 0.462 
(p= 0.497) 

χ2 = 2.461 
(p= 0.116) 

χ2 = 0.542 
(p= 0.462) 

χ2 = 0.804 
(p= 0.370) 

*** p<0.01, ** p<0.05, * p<0.1 
Robust standard errors are reported in parentheses. Columns 1, 2, and 3 report results from weighted instrumental variables regressions of 
measures of home environment qualities on mother’s self-esteem scale, and controls for mother, family, and child-specific characteristics for 
families with number of members less than 5. Columns 4, 5, and 6 report results obtained from weighted instrumental variable regressions for 
families with equal to or more than 5 members. Ortho80 and estimated residual from equation (3) are the excluded instrumental variables. All 
regressions are weighted by child’s sampling weights drawn from NLSY79 CYA. Robust standard errors are clustered by mother’s identity.  
We include natural log transformation of household income in our regression models. 
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3.5.2.3 Mothers’ Self-esteem and Mothers’ Parental Practices 

 

Next, we try to examine the effects of mothers’ self-esteem on their parental practices. In order to 

perform the analysis, we select a few variables from the HOME-SF items that are related to 

mothers’ self-reported assessments of their parenting behavior. We estimate Linear Probability 

Models (LPM) and IV regression models for our analysis. In LPM estimation, we find that 

mothers with higher self-esteem scores are more likely to spend time- reading books to their 

children (for both infants and preschoolers), taking their infant children to grocery stores, and 

talking to their infant children while performing household chores. All the effects are statistically 

different from zero at the conventional levels. We report our LPM estimates in table 3.20, 

columns (1)-(4). However, the IV regression estimates are statistically significant only for 

frequencies of grocery visits and conversations while performing household chores. The 

insignificant coefficients on reading in the IV regression indicate that child care responsibilities 

can be subject to division of labor among adult family members. For example, activities such as 

spending time reading or playing with the children can be performed by children’s fathers or other 

family members in the household. We find that a unit increase in an infant’s mother’s self-esteem 

score leads to a 0.07 percent increase in the probability that she frequently takes her child to 

grocery stores (column 6) and 0.03 percent increase in the probability that she frequently 

converses with her child while performing household chores (column 7). Sargan-Hansen test 

statistics support the validity of our instruments.  
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Table 3.20: Effects of Mother’s Self-esteem on Mother-specific Inputs in Cognitive Stimulation and Emotional Support 

Scores 

 

 Linear Probability Model Instrumental Variables 

 Reading 
(0-2 years) 

Grocery  
(0-2 years) 

Talking 
(0-2 years) 

Reading 
(3-5 years) 

Reading 
(0-2 years) 

Grocery  
(0-2 years) 

Talking 
(0-2 years) 

Reading 
(3-5 years) 

Variables (1) (2) (3) (4) (5) (6) (7) (8) 

         
Mother’s self-esteem 0.0003** 0.0002* 0.0003*** 0.0002* 0.0000 0.0007*** 0.0003** 0.0000 
 (0.0001) (0.0001) (0.0000) (0.0001) (0.0002) (0.0002) (0.0001) (0.0002) 

Mother characteristics         
Rotter scale -0.0040 0.0017 0.0043** -0.0054 -0.0053 0.0036 0.0042* -0.0062 
 (0.0040) (0.0043) (0.0022) (0.0037) (0.0040) (0.0040) (0.0022) (0.0038) 
AFQT 0.0004 -0.0008* 0.0005** 0.0006 0.0005 -0.0011** 0.0004 0.0006 
 (0.0005) (0.0005) (0.0003) (0.0004) (0.0005) (0.0005) (0.0003) (0.0005) 
Pearlin Mastery Scale 0.0114 0.0143 0.0148*** 0.0120 0.0093 0.0135 0.0148*** 0.0112 
 (0.0090) (0.0102) (0.0054) (0.0079) (0.0092) (0.0105) (0.0055) (0.0081) 
Schooling 0.0187*** -0.0180*** -0.0079** 0.0249*** 0.0196*** -0.0190*** -0.0073** 0.0250*** 
 (0.0048) (0.0055) (0.0032) (0.0046) (0.0049) (0.0056) (0.0033) (0.0047) 
Body Mass Index -0.0015 -0.0014 -0.0006 -0.0013 -0.0013 -0.0013 -0.0003 -0.0012 
 (0.0016) (0.0016) (0.0008) (0.0015) (0.0016) (0.0016) (0.0008) (0.0015) 
Health 0.0398** -0.0149 -0.0046 0.0211 0.0404** -0.0254 -0.0085 0.0240 
 (0.0191) (0.0212) (0.0109) (0.0178) (0.0196) (0.0223) (0.0113) (0.0184) 
Age 0.0132*** 0.0071*** 0.0026** 0.0097*** 0.0132*** 0.0080*** 0.0024** 0.0097*** 
 (0.0018) (0.0022) (0.0012) (0.0015) (0.0019) (0.0022) (0.0012) (0.0015) 
Married 0.0878*** 0.0115 0.0245 0.0486** 0.0871*** 0.0027 0.0228 0.0465** 
 (0.0274) (0.0288) (0.0179) (0.0226) (0.0279) (0.0295) (0.0183) (0.0230) 

Family characteristics         
Household size -0.0368*** 0.0180** -0.0195*** -0.0337*** -0.0382*** 0.0217*** -0.0176*** -0.0353*** 
 (0.0068) (0.0074) (0.0050) (0.0064) (0.0070) (0.0075) (0.0049) (0.0065) 
Household income 0.0120 -0.0229* 0.0092 0.0192** 0.0137 -0.0265** 0.0100 0.0207** 
 (0.0103) (0.0122) (0.0094) (0.0090) (0.0106) (0.0126) (0.0098) (0.0093) 

Child characteristics         
African-American -0.0196 -0.0705** -0.0173 -0.0389 -0.0126 -0.0923*** -0.0222 -0.0377 
 (0.0283) (0.0292) (0.0208) (0.0279) (0.0294) (0.0310) (0.0216) (0.0281) 
White 0.1520*** -0.0401 0.0593*** 0.1510*** 0.1530*** -0.0421 0.0587*** 0.1460*** 
 (0.0264) (0.0274) (0.0185) (0.0257) (0.0270) (0.0286) (0.0189) (0.0258) 
Male -0.0264* -0.0210 -0.0059 -0.0192 -0.0241* -0.0171 -0.0050 -0.0186 
 (0.0141) (0.0148) (0.0084) (0.0131) (0.0144) (0.0151) (0.0086) (0.0132) 
Age 0.0384*** 0.0230*** 0.0025 -0.0211*** 0.0368*** 0.0216*** 0.0019 -0.0214*** 
 (0.0087) (0.0055) (0.0041) (0.0052) (0.0088) (0.0056) (0.0042) (0.0052) 

Observations 5,595 5,601 5,579 6,761 5,399 5,405 5,379 6,547 
R-squared 0.133 0.031 0.036 0.150 0.132 0.026 0.034 0.148 

F-value 51.15 7.00 10.36 62.16 48.85 7.16 9.19 59.27 
Hansen J statistic 
(p-value) 

- - - - 
χ2 = 0.024 
(p= 0.876) 

χ2 = 1.665 
(p= 0.197) 

χ2 = 0.006 
(p= 0.938) 

χ2 = 0.000 
(p= 0.985) 

*** p<0.01, ** p<0.05, * p<0.1 
        Robust standard errors are reported in parentheses. Columns 1, 2, 3, and 4 report results from weighted LPM regressions of measures of 

mother-specific inputs (variables were selected from mother’s report on items in HOME scale) on mother’s self-esteem scale, and 
controls for mother, family, and child-specific characteristics. Columns 5, 6, 7, and 8 report results obtained from weighted instrumental 
variables regressions. Ortho80 and estimated residual from equation (3) are the excluded instrumental variables. All regressions are 
weighted by child’s sampling weights drawn from NLSY79 CYA. Robust standard errors are clustered by mother’s identity.  We include 
natural log transformation of household income in our regression models. Due to the small magnitude of the estimates, results are 
reported to the fourth decimal place.
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3.5.3 Mothers’ Self-esteem and School-age Children – Reduced Form Analyses 

Finally, we analyze the relationship between mothers’ self-esteem and children’s cognitive and 

behavioral outcomes. In table 3.21, we report OLS and IV regression estimates with respect to 

PIAT scores of children ages 6 to 14 years. We find that mothers’ self-esteem scores are 

positively related to children’s test scores in reading comprehension and reading recognition. A 

unit increase in mothers’ self-esteem scores results in 0.007 unit increase in each of the reading 

test scores (columns 5-6). The effects are small but significantly different from zero at the 10 

percent level.  

For our analysis with respect to measures of children’s behavioral problems, we perform 

regressions on primary-school-age (6-11 years) and middle-school-age (12-14 years) children 

separately. The statistical validity of our IV’s does not hold in the IV regression performed on 

the whole sample of school-age children (6-14 years). The χ2 values obtained from the Sargan-

Hansen tests of overidentifying restrictions are significant at the 10 percent level. Hence, by 

classifying the sample into different age groups of children, we try to identify the potential 

reasons behind the possible endogeneity in our IV’s. OLS and IV estimates are reported in table 

3.22. Mothers’ self-esteem scores are negatively and significantly related to the BPI scores for 

both the age groups. In our IV regressions, we find that a unit increase in mothers’ self-esteem 

score increases children’s BPI scores by approximately 0.10 unit in each group (columns 3-4). 

The χ2 value estimated from the Sargan-Hansen test is not significant for the primary-school-age 

children. Hence, the causal interpretation in our IV regression analysis on primary-school-age 

children is robust. However, for the middle-school-age children, we find that the χ2 value is 

statistically significant at the 10 percent level. We assume that as children grow older, 

unobserved confounding effects arising from factors such as family relationships, peer effects 
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(among siblings and friends), neighborhood qualities, school characteristics, and other external 

social influences are likely to affect and weaken the exclusion restriction assumptions of our 

IV’s. 

 

Table 3.21: Relationship between Mother’s Self-esteem and Cognitive Outcomes of Children ages 6-14 years 

 Ordinary Least Squares Instrumental Variables 

 Math Reading  
Recognition 

Reading  
Comprehension 

Math Reading  
Recognition 

Reading  
Comprehension 

Variables (1) (2) (3) (1) (2) (3) 

       

Mother’s self-esteem -0.002 0.004 0.003 -0.001 0.007* 0.007** 
 (0.003) (0.003) (0.003) (0.004) (0.004) (0.003) 

Mother characteristics       
Rotter scale -0.069 -0.147 -0.093 -0.062 -0.135 -0.090 
 (0.098) (0.111) (0.091) (0.100) (0.112) (0.092) 
AFQT 0.116*** 0.112*** 0.110*** 0.115*** 0.109*** 0.107*** 
 (0.012) (0.013) (0.011) (0.013) (0.013) (0.011) 
Pearlin Mastery Scale 0.043 0.401 0.166 0.055 0.380 0.150 
 (0.225) (0.267) (0.222) (0.226) (0.269) (0.224) 
Schooling 0.588*** 0.564*** 0.665*** 0.593*** 0.576*** 0.673*** 
 (0.130) (0.134) (0.110) (0.131) (0.136) (0.112) 
Body Mass Index -0.091** -0.110*** -0.104*** -0.091** -0.111*** -0.106*** 
 (0.038) (0.042) (0.035) (0.039) (0.043) (0.035) 
Health 0.534 0.546 0.047 0.560 0.423 -0.024 
 (0.483) (0.545) (0.449) (0.495) (0.559) (0.454) 
Age 0.273*** 0.084* -0.103*** 0.275*** 0.090** -0.100*** 
 (0.043) (0.045) (0.037) (0.043) (0.046) (0.038) 
Married 2.127*** 2.734*** 2.669*** 2.176*** 2.747*** 2.691*** 
 (0.561) (0.616) (0.499) (0.565) (0.621) (0.502) 

Family characteristics       
Household size -0.651*** -1.046*** -0.894*** -0.658*** -1.042*** -0.883*** 
 (0.168) (0.170) (0.146) (0.171) (0.173) (0.148) 
Household income 0.951*** 0.892*** 0.326 0.910*** 0.787** 0.252 
 (0.310) (0.318) (0.272) (0.312) (0.321) (0.275) 

Child characteristics       
African-American -1.022* -3.199*** -3.065*** -0.971 -3.369*** -3.156*** 
 (0.618) (0.731) (0.567) (0.625) (0.736) (0.569) 
White 2.353*** -0.379 0.490 2.470*** -0.374 0.599 
 (0.601) (0.699) (0.558) (0.604) (0.703) (0.560) 
Male 2.214*** -1.538*** -0.0867 2.243*** -1.480*** -0.0495 
 (0.382) (0.417) (0.348) (0.385) (0.421) (0.351) 
Age -0.784*** -0.304** -0.880*** -0.751*** -0.288** -0.871*** 
 (0.0999) (0.120) (0.100) (0.100) (0.121) (0.101) 

School characteristics       
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School type       

Public Schools 1.960 1.517 1.006 1.933 1.463 1.100 

 (2.071) (1.931) (1.547) (2.084) (1.950) (1.558) 

Non-public Schools 1.235 -1.186 -1.977 1.287 -1.231 -1.934 

 (1.997) (1.833) (1.520) (2.009) (1.851) (1.532) 

Teachers address student’s problems        

Very true -0.455 0.328 -0.750 -0.415 0.346 -0.660 

 (0.681) (0.806) (0.693) (0.686) (0.819) (0.702) 

Somewhat true 1.472** 2.384*** 1.120 1.491** 2.364*** 1.185* 

 (0.670) (0.792) (0.686) (0.675) (0.805) (0.695) 

       

Not too true 1.636** 3.271*** 1.594** 1.654** 3.258*** 1.658** 

 (0.732) (0.863) (0.731) (0.737) (0.874) (0.739) 

Teachers know subject well       

Very true 5.340*** 4.884*** 5.241*** 5.469*** 4.878*** 5.146*** 

 (0.625) (0.794) (0.669) (0.624) (0.795) (0.676) 

Somewhat true 4.463*** 4.558*** 4.465*** 4.522*** 4.471*** 4.316*** 

 (0.686) (0.835) (0.705) (0.687) (0.840) (0.712) 

Not too true 3.008*** 2.477*** 2.721*** 3.064*** 2.372*** 2.610*** 

 (0.728) (0.904) (0.784) (0.723) (0.903) (0.790) 

Observations 9,851 9,855 9,774 9,687 9,691 9,612 
R-squared 0.270 0.218 0.240 0.269 0.217 0.239 

F-value 79.04 55.93 72.03 77.75 54.97 71.00 
Hansen J statistic 
(p-value) 

- - - 
χ2 = 1.324 
(p= 0.250) 

χ2 = 0.040 
(p= 0.842) 

χ2 = 0.208  
(p= 0.648) 

  *** p<0.01, ** p<0.05, * p<0.1 
Robust standard errors are reported in parentheses. Columns 1, 2, and 3 report results from weighted OLS regressions of 
measures of PIAT raw scores (measures of cognitive outcomes) on mother’s self-esteem scale, and controls for mother, family, 
child characteristics, and school qualities. Columns 5, 6, 7, and 8 report results obtained from instrumental variable regressions. 
Ortho80 and estimated residual from equation (3) are the excluded instrumental variables. All regressions are weighted by 
child’s sampling weights drawn from NLSY79 CYA. Robust standard errors are clustered by mother’s identity.  We use 0-1 
dummy variables for school characteristics. We include natural log transformation of household income in our regression 
models.  
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Table 3.22: Relationship between Mother’s Self-esteem and Behavioral Problems of Children ages 6-14 years 

 Ordinary Least Squares Instrumental Variables 

 BPI 
(6-11 years) 

BPI 
(12-14 years) 

BPI 
(6-11 years) 

BPI 
(12-14 years) 

Variables (1) (2) (3) (4) 

     

Mother’s self-esteem -0.077*** -0.080*** -0.095*** -0.103*** 
 (0.0181) (0.0143) (0.0252) (0.0176) 

Mother characteristics     
Rotter scale 1.535*** 1.522*** 1.394** 1.420*** 
 (0.592) (0.465) (0.595) (0.468) 
AFQT 0.150** 0.119** 0.159** 0.128** 
 (0.072) (0.057) (0.073) (0.058) 
Pearlin Mastery Scale -5.671*** -4.884*** -5.513*** -4.876*** 
 (1.441) (1.155) (1.452) (1.162) 
Schooling -0.005 -0.663 0.040 -0.645 
 (0.812) (0.572) (0.814) (0.578) 
Body Mass Index 0.832*** 0.442** 0.808*** 0.389** 
 (0.246) (0.178) (0.247) (0.179) 
Health -8.468*** -8.312*** -8.139*** -8.036*** 
 (3.066) (2.471) (3.139) (2.481) 
Age 1.268*** -0.415* 1.166*** -0.500** 
 (0.274) (0.219) (0.276) (0.220) 
Married -12.100*** -9.774*** -12.060*** -9.482*** 
 (3.622) (2.938) (3.643) (2.947) 

Family characteristics     
Household size -1.599 -0.276 -1.897* -0.515 
 (1.086) (0.815) (1.099) (0.826) 
Household income -3.639* -2.957** -3.499* -2.701* 
 (1.863) (1.455) (1.881) (1.476) 

Child characteristics     
African-American -0.188 -1.745 0.628 -1.224 
 (4.006) (3.165) (4.075) (3.205) 
White 4.816 4.915 4.599 4.147 
 (3.913) (3.087) (3.937) (3.100) 
Male 8.705*** 7.857*** 8.229*** 7.682*** 
 (2.435) (1.904) (2.442) (1.913) 
Age -0.636 -1.815** -0.969 -1.753** 
 (2.476) (0.790) (2.491) (0.794) 

School characteristics     

School type     

Public Schools -13.220 -12.190 -13.760 -12.420 

 (12.830) (7.780) (12.810) (7.855) 

Non-public Schools -2.791 -6.223 -3.644 -6.495 

 (12.410) (7.204) (12.380) (7.275) 

Teachers address student’s problems      

Very true -11.640* -19.110*** -11.920* -19.460*** 

 (6.378) (4.084) (6.514) (4.105) 

Somewhat true -13.120** -12.720*** -13.310** -12.720*** 

 (6.420) (4.024) (6.562) (4.033) 

Not too true -6.456 -8.090* -7.414 -7.953* 

 (7.065) (4.322) (7.164) (4.324) 
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Teachers know subject well     

Very true -20.490*** -20.780*** -20.140*** -20.030*** 

 (6.180) (4.176) (6.174) (4.258) 

Somewhat true -14.660** -14.350*** -14.590** -13.740*** 

 (6.844) (4.368) (6.850) (4.440) 

Not too true -9.922 -11.45** -10.78 -11.34** 

 (8.001) (4.796) (7.929) (4.875) 

Observations 3,228 6,247 3,173 6,149 
R-squared 0.099 0.097 0.094 0.096 

F-value 9.70 14.90 9.13 14.76 
Hansen J statistic 
(p-value) 

- - 
χ2 = 1.068 
(p= 0.302) 

χ2 = 2.775 
(p= 0.096) 

  *** p<0.01, ** p<0.05, * p<0.1 
Robust standard errors are reported in parentheses. Columns 1, 2, and 3 report results from weighted 
OLS regressions of Behavioral Problems Index raw scores (measures of behavioral problems) on 
mother’s self-esteem scale, and controls for mother, family, child characteristics, and school qualities . 
Columns 5, 6, 7, and 8 report results obtained from instrumental variable regressions. Ortho80 and 
estimated residual from equation * are the excluded instrumental variables. All regressions are weighted 
by child’s sampling weights drawn from NLSY79 CYA. Robust standard errors are clustered by 
mother’s identity.  We use 0-1 dummy variables for school characteristics. We include natural log 
transformation of household income in our regression models.  

 

 

3.6 Conclusion 

In this study, we conclude that measures adopted to improve social skills, personality traits, and 

attitudes of mothers can improve their parenting skills and home conditions in which young 

children are raised. Existing economics literature on the effects of maternal characteristics on 

child development has mainly focused on mothers’ education and labor market characteristics. 

Our standardized regression results suggest that mothers’ non-cognitive skills such as self-

esteem can be as important as her cognitive characteristics for child development. This study 

provides empirical evidence on the importance of mothers’ non-cognitive skills in determining 

the home environment qualities that are required for children’s human capital development.  

Traditionally, early childhood development interventions primarily target the young 

children by providing child care, training, and educational services. The primary objective of the 
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social and public measures related to early childhood development is to reduce inequality in 

abilities and future labor market outcomes for children from different socio-economic 

backgrounds. Home environment qualities, which are primarily outcomes of parental choices, are 

crucial in determining children’s cognitive and non-cognitive skills. Based on our findings, we 

propose an alternative approach by which early childhood intervention policies can improve 

child development process and lead to better cognitive and behavioral outcomes. Public policies 

and programs investing in mothers’ social and non-cognitive skills can improve mothers’ 

parental inputs and children’s home conditions. Further, our results indicate that policies directed 

towards enhancing self-esteem in mothers from disadvantaged families can have significant 

impact on home environment qualities provided to young children. Hence, such policies can also 

lead to better cognitive and behavioral development in children belonging to disadvantaged 

families. 

This study has a few limitations. We use data from longitudinal surveys (NLSY79 and 

NLSY79 CYA) to perform our analysis. However, demographic composition of mothers in the 

US may have varied across years due to changes in public policies and social structure 

(immigration law, education and labor market policies, etc.). Hence, our sample of mothers as 

well as their children may not be representative of the national population. Secondly, we believe 

that we can more precisely estimate the causal effects of mothers’ self-esteem if mothers’ self-

esteem measures were reported in NLSY79 for all the years in our study period.  

This study opens up a wide scope for future research in early childhood development 

literature. To the best of our knowledge, this is the first economic study to present evidence on 

the importance of mothers’ self-esteem in determining young children’s home environment 

qualities. The study also analyzes the relationship between mothers’ self-esteem and children’s
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cognitive and behavioral outcomes at later stages of childhood. We conclude that mothers’ self-

esteem is an important non-cognitive ingredient that can significantly improve their parenting 

behavior and eventually lead to better child outcomes. Our study encourages researchers to 

further investigate the importance of parents’ non-cognitive skills in child development that can 

eventually help policy-makers design effective policies on future human capital growth. 
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