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Abstract 

As has been documented, the growing prison population in the United States has 

increased the number of children who are growing up with a parent in jail or prison.  The 

effect of parental incarceration and maternal incarceration specifically, may be 

particularly detrimental to child development due to the instability and social stigma that 

is attached to this particular cause for a parent’s absence from the home.  To more fully 

understand the impact maternal incarceration has on the child, I use the NLSY79 and the 

associated Child and Young Adult Survey to investigate the effect, if any, of maternal 

incarceration on the inmate’s child’s cognitive outcomes, behavior and educational 

attainment.  The results of the investigation, however, are largely inconclusive and lead 

me to suggest that better data collection must be focused on incarcerated women and their 

children. 
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INTRODUCTION 

 

Prison populations in the United States are larger today than at any other time in 

history and in any other industrialized nation.1  While many policy analysts and 

academics have investigated the effects of incarceration on the crime rate, the growing 

number of inmates has caused researchers to look beyond the immediate effects of 

incarceration and at the secondary impact of removing certain individuals from the 

general population and from the home.  As has been documented, the growing prison 

population has also increased the number of children who are growing up with a parent in 

jail or prison.2 

The effect of parental incarceration and maternal incarceration specifically, may 

be particularly detrimental to child development due to the instability and social stigma 

that is attached to incarceration.  To more fully understand how the child is affected by 

his or her mother’s imprisonment, I examine the effects of maternal incarceration on 

several child outcomes, including Peabody Individual Achievement Test (PIAT) scores, 

behavioral problems and high school graduation.  I focus largely on PIAT test scores and 

high school graduation because of the correlation between achievement test scores and 

educational success and the subsequent effect that education has on the child’s future 

success.  Greater educational attainment has a positive effect on occupational mobility, 

                                                           
1 “One in 100: Behind Bars in America 2008,” The Pew Center on the States, February 28, 2008, pg. 5. 
2 Christopher Mumola, “Bureau of Justice Statistics Special Report: Incarcerated Parents and their 
Children,” August 2000, NCJ 182335, p. 4. 
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income, civic participation, health and happiness of the individual, and also decreases the 

likelihood that an individual engages in criminal activity.3 

In this paper, I investigate the effect, if any, of maternal incarceration on the 

inmate’s child’s cognitive outcomes, behavior and educational attainment.  Below I 

provide information on the motivation and justification for this study as well as the 

methodology, findings and policy implications. 

BACKGROUND 

 

In the 1970s, the American criminal justice system began to use incarceration as 

the primary tool to ensure public safety.  In the last three and a half decades, the prison 

population has increased 628% with 2.25 million Americans in federal, state and local 

prisons and jails on December 31, 2006.4  Though women still constitute a minority of 

the inmates nationwide (111,403 were imprisoned in federal and state facilities in June of 

2006), their numbers are growing at almost double the rate of men.  Further, 

approximately 65% of women in federal prisons and 63% of women in state prisons are 

the mothers of minor children.  It is estimated that as many as 250,000 children have a 

mother who is currently incarcerated.5  Although the research community has found that 

there is an association between maternal incarceration and several negative outcomes 

                                                           
3 Sandy Baum and Kathleen Payea, “Education Pays 2004: Trends in Higher Education Series,” The 
College Board, 2005. 
4 William J. Sabol, Heather Couture, Paige M. Harrison, “Bureau of Justice Statistics Bulletin: Prisoners in 
2006,” Bureau of Justice Statistics, December, 2007, NCJ 219416. 
5 Lawrence Greenfeld and Tracy Snell, “Bureau of Justice Statistics Special Report: Women Offenders,” 
Bureau of Justice Statistics, 2000, NCJ 175688. 
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such as school failure, aggression, delinquency, and other antisocial behavior,6 the causal 

linkage of the effect of incarceration on the children of inmates has gone largely 

unexamined.7  No public agency is charged with protecting the well-being of this 

growing population and at no level of government is there an organization that is 

responsible for collecting information on the children who are separated from their 

mothers due to incarceration,8 making analysis of this population difficult to conduct.  

LITERATURE REVIEW 

 

A review of the literature on the impact of parental and maternal incarceration on 

the child reveals three primary avenues through which children may be negatively 

affected.  They are (1) trauma of separation, (2) disruption in the family and home 

environment, and (3) social stigma attached to incarceration. 

Separation 

Although removing a parent from the home for any reason is traumatic for a 

child9, removal due to parental incarceration may have particularly adverse effects.  One 

study, which compared the children of incarcerated mothers to other at-risk children 

whose mothers were absent from the home but not due to incarceration, found that the 

children of incarcerated parents suffered additional negative psychosocial symptoms.  Its 

                                                           
6
 Thomas E. Hanlon, Steven B. Carswell, and Marc Rose, “Research on the Caretaking of Children of 

Incarcerated parents: Findings and their Service Delivery Implications,” Children and Youth Services 
Review, Vol. 29, 2007, p. 349. 
7
 Denise Johnston, “The Wrong Road: Efforts to Understand the Effects of Parental Crime and 

Incarceration,” Criminology & Public Policy, Vol. 5, No. 4, 2006, pg. 703. 
8 Danielle Dallaire, “Children with Incarcerated Mothers: Developmental Outcomes, Special Challenges 
and Recommendations,” Journal of Applied Developmental Psychology, 28 (2007) p.15. 
9
 J. Bowlby, Attachment and Loss, Separation, Vol. 2.  New York: Basic Books, 1973 as cited by Danielle 

H. Dallaire, “Children with Incarcerated Mothers: Developmental Outcomes, Special Challenges and 
Recommendations,” Journal of Applied Developmental Psychology, Vol. 28, 2007, p. 15. 
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author found that 75% of the children involved experienced trouble sleeping and 

concentrating.10  These children also displayed signs of depression and disturbing 

memories of separation due to “trauma-related stress.”11  Further trauma may also result 

if the child witnesses his or her mother’s arrest12, a situation that is estimated to occur for 

one in every five children of arrested mothers.13 

In addition to the trauma of separation due to incarceration, developmental 

psychology has found that the act of separating a child, especially young children, from 

his or her primary caregiver may result in disorganized attachment that manifests as 

social and emotional difficulties later in life.14  According to Miller, this effect of 

separation may be worse for children of incarcerated parents than it is for children 

dealing with the death of a parent.  The author argues that death is a natural and final 

separation whereas incarceration is ambiguous; children do not know how to handle the 

absence of a parent that is still alive.15 

The way in which the parent’s incarceration is explained to the child also affects 

the ability of that child to successfully cope with the separation.  According to a recent 

study entitled, “Children’s Family Environments and Intellectual Outcomes during 

Maternal Incarceration,” which quantifies the effects of maternal incarceration on 

                                                           
10

 C. Kampfner, “Post-Traumatic Stress Reactions of Children of Incarcerated Mothers,” Children of 
Incarcerated Parents, Lexington Books: New York, 1995, pp. 89-100. 
11

 Keva Miller, “The Impact of Parental Incarceration on Children: An Emerging Need for Effective 
Interventions,” Child and Adolescent Social Work Journal, Vol. 23, No. 4, 2006, p. 477. 
12

 Danielle H. Dallaire, “Children with Incarcerated Mothers: Developmental Outcomes, Special 
Challenges and Recommendations,” p.18. 
13 Child Welfare League of America, “State Agency Survey on Children with Incarcerated Parents, 
Washington, DC 1998. 
14

 Danielle H. Dallaire, “Incarcerated Mothers and Fathers: A Comparison of Risks for Children and 
Families,” Family Relations, Vol. 56, No. 5, December 2007, p.443 
15

 Keva Miller, p. 478. 
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relationships, intellectual outcomes and behavior problems, 42% of the children involved 

in the study were not told that their mother was in prison.16  Similar accounts of 

distortions and untruths were recounted by Donald Braman and Jennifer Wood in their 

book chapter, “From One Generation to the Next: How Criminal Sanctions are Reshaping 

Family Life in Urban America,”17 as well as in the chapter, “The Effect of Parental 

Incarceration on Children: Perspectives, Promises and Policies,” by Ross Parke and K. 

Alison Clarke-Stewart.18  According to psychologists commenting on the described 

situation, when the child is finally informed of the truth, their ability to trust adults is 

seriously compromised further challenging the ability to create stable relationships. 

Environmental Disruption and Instability 

In addition to the trauma of separation, children of incarcerated mothers may also 

be adversely affected by the disruption in routine and instability.  Often maternal 

incarceration is accompanied by relocation of the child, which impedes the ability to form 

stable relationships.  According to a survey of inmates published by the Bureau of Justice 

Statistics (BJS) in August 2000, only 28% of mothers in prison answered that their child 

was in the care of the child’s father and 10% of women in state facilities reported that 

their children were in foster care or the child welfare system during the course of their 

                                                           
16 Julie Poehlmann, “Childrens’ Family Environments and Intellectual Outcomes during Maternal 
Incarceration,” Journal of Marriage and Family, 67, pp.1275-1285. 
17

 Donald Braman and Jennifer Wood, “From One Generation to the Next: How Criminal Sanctions are 
Reshaping Family Life in Urban America,” Prisoners Once Removed: the Impact of Incarceration and 

Reentry on Children, Families and Communities, Ed. Jeremy Travis and Michelle Waul, Washington, DC: 
Urban Institute Press, 2003, pp. 157-188. 
18 Ross Parke and K. Alison Clarke-Stewart, “The Effects of Parental Incarceration on Children: 
Perspectives, Promises and Policies,” Prisoners Once Removed: the Impact of Incarceration and Reentry 

on Children, Families and Communities, Ed. Jeremy Travis and Michelle Waul, Washington, DC: Urban 
Institute Press, 2003, pp. 189-232. 
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incarceration.  The remainder and the majority of children live with family members for 

the duration of their mother’s incarceration.19  Though many women were living with 

relatives prior to incarceration, a full third were raising their children alone prior to 

imprisonment, requiring that their children physically relocate.   Sometimes siblings are 

split up in making living arrangements20 and the living situations may change multiple 

times depending on the length of incarceration.  According to a study of the children of 

prisoners in Montana, home arrangements changed an average of three times for each 

child during the course of his or her lifetime.21  Another study found that the typical child 

of an incarcerated mother makes at least one change in living arrangement during the first 

year of imprisonment.22   

Regardless of who takes custody however, the change in living situation is often 

accompanied by financial strain.  In addition to the financial instability associated with 

parental incarceration, the change in caregivers and their parenting style as well as the 

school changes that may accompany a move, disrupt the child’s sense of security.23  

Further, the disruption prevents the creation of a positive academic environment.  

According to sociologists, the movement among homes and schools makes relationship 

                                                           
19 Christopher Mumola, “Bureau of Justice Statistics Special Report: Incarcerated Parents and their 
Children,” August 2000, NCJ 182335, p. 4. 
20

 Nancy G. LaVigne, Elizabeth Davies, and Diana Brazzell, “Broken Bonds: Understanding and 
Addressing the Needs of Children with Incarcerated Parents,” The Urban Institute Justice Policy Center, 
February 2008, p. 3. 
21

 Thomas E. Hanlon, p. 349. 
22

 Danielle H. Dallaire, “Children with Incarcerated Mothers: Developmental Outcomes, Special 
Challenges and Recommendations,” p.16. 
23

 Thomas E. Hanlon, p. 350. 
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development with peers and the school as an institution difficult.  The failure to form 

attachments places the child at risk of academic failure and delinquent behavior.24   

Poor school performance associated with maternal incarceration was documented 

by Julie Poehlmann in her study of the children of incarcerated women in the Midwest.  

The women, who were recruited from the mandatory parenting classes given to all 

mothers of minor children in a medium security prison, were interviewed in addition to 

the child’s caregiver.  Poehlmann also administered standardized assessment of the 

children’s cognitive outcomes using the Stanford-Binet Intelligence test.  The 

investigation included sixty children between the ages of 2.5 and 7.5 at the base year and 

took place over a three year period.  The requirements for eligibility included that the 

mother be incarcerated for at least two months, the child was placed with a family 

caregiver and the mother had not been previously cited for abuse or neglect.  The author 

used multiple regression to estimate the effects of the incarceration and family factors on 

Stanford-Binet scores.  She found that the children of incarcerated mothers experience 

multiple contextual risks, such as prenatal substance exposure or changing caregivers two 

or more times during the incarceration, resulting in compromised intelligence when 

compared to the published normal distribution of scores.  Ten percent of the children 

included in her study scored in the “delayed” range of the distribution, which is 1.5 times 

the number expected.25   

                                                           
24

 M. Green & M. Scholes, Attachment and Human Survival, New York: Karnac, 2004 as cited by Danielle 
H. Dallaire, “Children with Incarcerated Mothers: Developmental Outcomes, Special Challenges and 
Recommendations,” p.17. 
25

 Julie Poehlmann, “Childrens’ Family Environments and Intellectual Outcomes during Maternal 

Incarceration,”  Journal of Marriage and Family, Vol. 67, No. 5, December 2005, p.1280. 
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Additional studies on the effect of maternal incarceration on cognitive and 

educational outcomes yielded similar results.  One study investigated the impact by 

comparing the adolescent children of 219 female prisoners in a Virginia state prison to 

the child’s best friend.  The study assumes that adolescents select friends who are similar 

to them.  It finds that children of incarcerated mothers are more likely than their peers 

and more likely than the average student in the state of Virginia to be suspended, fail 

courses and have extensive absences.  Further, the study also finds that maternal 

incarceration is associated with a higher drop-out rate but that the children of mothers 

who were taking academic classes while incarcerated are doing better in school than the 

children of mothers who were not taking classes.26   

Another report, published by the Tennessee Department of Corrections, found that 

of the 260 mothers it surveyed, 22.2% had at least one child who had repeated a grade in 

school.  The survey results do not allow us to draw a causal relationship between 

incarceration and grade holdovers because the study did not conduct any statistical 

analysis which would lead us to that conclusion.  However, there is additional empirical 

support of the observation that children of incarcerated mothers are fairing worse in 

school than the children of non-incarcerated mothers.  Denise Johnston in her book 

chapter, “Effects of Parental Incarceration,” finds that adolescent children of incarcerated 

mothers are three times more likely to drop out of high school than their peers27 and a 

                                                           
26 A.D. Trice, “Risk and Protective Factors for School and Community Problems for Children of 
Incarcerated Women,” Paper presented at the biennial meetings of the Society for Research in Child 
Development, 1997.   
27 Denise Johnston, “Effects of Parental Incarceration,” Children of Incarcerated Parents, Lexington Books: 
New York, 1995, pp. 59-88. 
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recent study of incarceration in England found a link between parental imprisonment and 

school failure.28 

Stigmatization 

The third way in which maternal incarceration may lead to negative child 

outcomes is the result of social stigmatization that is associated with incarceration.  

According to ethnographic research and observations described in the Braman and Wood 

chapter, children may be embarrassed of their parents, causing them to keep the 

incarceration of their parent a secret.29  Johnston states that children with an incarcerated 

parent are teased more often at school30 and though the direct effects of stigmatization are 

difficult to quantify, the Urban Institute states that the stigma associated with parental 

incarceration is the greatest and most damaging result and one that may last long after the 

parent is released.31  The need to keep part of their life cordoned off causes children to 

avoid relationships with their peers making engaging in social activity, even academic 

ones, difficult.  

Limitations of the Current Literature 

 The current literature that seeks to examine the effect of maternal incarceration 

on child outcomes suffers from considerable limitations.  Firstly, much of the information 

collected on the children of incarcerated parents comes from the parent.  Often, the 

parent’s report of the child outcomes is inaccurate due to the fact that during 

                                                           
28

 Nancy LaVigne, p. 7. 
29 Donald Braman and Jennifer Wood, “From One Generation to the Next: How Criminal Sanctions are 
Reshaping Family Life in Urban America,” Prisoners Once Removed: the Impact of Incarceration and 

Reentry on Children, Families and Communities, Ed. Jeremy Travis and Michelle Waul, Washington, DC: 
Urban Institute Press, 2003, pp. 157-188. 
30

 Denise Johnston, pp. 59-88. 
31

 Nancy LaVigne, p. 9. 
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incarceration most parents and mothers in particular, have little contact with their 

children.  Figures from a BJS survey of state prisoners in 1993 recorded that only 26% of 

women saw their children at least once a month.32  Another study looking at the 

frequency of child visits to incarcerated parents and the effect on relationship stability 

conducted by Katherine Houck and Ann Loper of the University of Virginia, found that 

less than a third of the 362 mothers incarcerated at a maximum security state facility had 

seen their child in the previous twelve month period.33 

This second study highlights another limitation of attempts to quantify the effect 

of maternal incarceration on the inmate’s children: the small samples available.  When 

dealing with a sample as small as 37, as Kerry Kazura did in her paper, “Family 

Programming for Incarcerated Parents: A Needs Assessment among Inmates,” 34 or 44 as 

Lanette Dalley did in her previously mentioned research on the effects of maternal 

incarceration in Montana35 or 60 as in the Poehlmann study, the results are hardly 

generalizable, limiting the opportunity for external validity. 

In addition to the small sample sizes, the findings of these studies are also limited 

in their generalizability in that the samples were drawn from a single prison.  The lack of 

variation in geographic location or security level allows for the possibility that there is 

                                                           
32 Christopher Mumola, p. 2. 
33 Katherine Houck and Ann B. Loper, “The Relationship of Parenting Stress to Adjustments among 
Mothers in Prison,” American Journal of Orthopsychiatry, vol. 72, pp. 548-558. 
34 Kerry Kazura, “Family Programming for Incarcerated Parents: A Needs Assessment among Inmates,” 
Journal of Offender Rehabilitation, vol. 32, pp. 67-83. 
35

 Lanette Dalley, “Policy Implications Relating to Inmate Mothers and their Children: Will the Past be a 

Prologue?” The Prison Journal, Vol. 82, No. 3, pp. 240-248. 
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something specific about that prison that is influencing their results, thus making it 

difficult to apply the findings to the entire population of children of prisoners. 

Further, by going to the prisons to draw ones sample, the authors lack a clear 

control group.  Though they may compare outcomes to the national average, as 

Poehlmann did, the absence of a comparison group does not allow her to control for other 

characteristics such as sex, income level, or mother’s education level, that are likely 

correlated with the child’s cognitive abilities.  Failure to account for these characteristics 

means that the error term of her model is correlated with the included variables and her 

dependent variable, introducing bias into her estimates and preventing her from making 

any causal inference from the results.   

My investigation seeks to improve upon past work in two ways.  This study 

employs a nationally representative longitudinal dataset whereas, until this point, most 

studies examining the effect of maternal incarceration have relied on cross-sectional data 

specific to a certain location (i.e. one prison, state, community, etc.) which may provide 

an accurate snapshot of the situation but do not provide an understanding of the long term 

impact of maternal incarceration.  Additionally, the collection of data directly from the 

children of the incarcerated mother allows my research to circumvent the issue of 

mothers offering information that they may not know due to the infrequency or lack of 

contract with their children. 

Nevertheless, it is not possible to fully address all of the difficulties surrounding 

my research question.  Due to the fact that my data was not collected with the intent to 

conduct this sort of inquiry where incarceration is the focus, all of the information one 
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would ideally desire to complete this project was not gathered.  The reason the mother is 

in jail is unavailable and we could expect there is something different about women who 

commit violent versus nonviolent crimes and that there is something different about the 

relationship they may have with their child even prior to incarceration.  Also knowing 

with whom the child lives while the mother is incarcerated and whether the change in 

caregiver requires the child to change schools would be useful information.  This 

additional information might explain some of the avenues through which the child’s 

reaction to incarceration impacts the child achievement and behavior in this study.  

Additionally, like other studies on parental and maternal incarceration, the 

“experimental” group is small with the number of children whose mothers were ever 

incarcerated accounting for 165 of the more than 11,000 children included in the 

NLSY79 Child Supplement.  However, given the longitudinal nature of the study, those 

165 children provide over three hundred annual observations.  Further, the benefit of 

using this data, though they were not collected for this purpose, is that I have a “control” 

group; something that survey data arising from interviews with prisoners and their 

children does not provide.  Despite my inability to overcome all of the difficulties of 

conducting research in this area, this investigation adds to this growing and important 

field of research that looks at the children of the incarcerated and fills a void in current 

research that largely ignores the intergenerational effects of the growing female prison 

population. 
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DATA AND SAMPLE 

 

I use the National Longitudinal Survey of Youth 1979 (NLSY79) and the 

NLSY79 Child and Young Adult Survey to study the effects of maternal incarceration on 

child outcomes.  The NLSY79 is processed by the Center for Human Resource Research 

of the Ohio State University and the interviews are conducted by the National Opinion 

Research Center of the University of Chicago.  The NLSY79 is a broad survey that 

permits researchers to analyze the different life courses of several subsections of the 

population, such as women, Hispanics, blacks and the poor.36 

The NLSY79 is a nationally representative survey of 12,686 men and women who 

were between the ages of 14 and 22 in 1979 and lived in the United States in 1978.  From 

1979 to 1994 the participants of the survey were interviewed annually.  Since then, the 

questionnaire has been administered biennially.  In 1986, the survey was extended to 

collect data including cognitive assessments, educational attainment and behavioral 

measures for the children of female participants in the NLSY79. 

The Sample: 

I limit my sample to female participants with children, including 4,911 of the 

6,283 or 78.16% of the women interviewed in the first round of the survey.  These 

women are the mothers to 11,428 children.  Sixty of the mothers were incarcerated at the 

time of at least one survey interview and for fifty-four of those mothers, that 

incarceration took place after the birth of at least one of their children.  One hundred 

                                                           
36 “Chapter 3: The NLSY79,” Overview of the NLSY79, Bureau of Labor Statistics, 2005, last accessed 
April 3, 2008, <http://www.bls.gov/nls/handbook/2005/nlshc3.pdf> 



14 

 

sixty-five of the children surveyed had a mother who was incarcerated at the time of at 

least one survey.  For one hundred twenty-seven of those children, their mother’s 

incarceration took place after they were born.   

Measures: 

This study estimates the effect of maternal incarceration on four dependent 

variables.  The first two measures are math and reading scores from the Peabody 

Individual Achievement Test (PIAT) administered to the child by the interviewer.  These 

scores are standardized by age and expressed as percentiles.  The third measure of well-

being that I examine is the Behavioral Problems Index (BPI).  The BPI measure is created 

from parent responses to 26 questions (28 if the child has attended school) about certain 

behaviors.  Parents are asked to respond “often true,” “sometimes true” or “not true” to 

each of the questions.  A value of one is given to all responses of “often true” or 

“sometimes true” and zero to responses of “not true.”  The score is then summed and 

standardized by age to produce the BPI percentile score.  The final outcome of interest is 

high school graduation and Graduate Equivalency Degree (GED) attainment.  The high 

school variable is dichotomous, equal to one with the attainment of a high school diploma 

or GED and zero if the individual has neither. 

The key independent variables are the indicators of maternal incarceration.  To 

more fully examine the relationship between incarceration and the dependent variables of 

interest, I created three measures of incarceration.  The first is an indicator variable 

(incarc) which is equal to one if the woman has ever responded that her current residence 

is a jail in any survey year and zero if she never responded that her residence was a jail in 
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any of the survey years.  The second measure (jaildurlife) is an indicator variable equal to 

one if the woman has responded that her residence is a jail in a survey year after the 

child’s birth.  That is, this variable is equal to zero if the woman has responded that her 

residence is a jail in a survey year but the child was not yet born.  I use the third measure 

of incarceration (mominc) in the fixed effect models that I estimate.  This variable is 

equal to one only in the survey year(s) that the woman indicates her residence was a jail 

or prison; otherwise, this variable is equal to zero.  

The purpose of the jaildurlife variable is to determine whether the effect of 

incarceration is a function of the removal of the mother from the home by seeking to 

estimate if there is a difference in the various child outcomes if the mother is incarcerated 

before or after the child is born.  Since the variable is only defined for women who have 

ever been incarcerated, this limited subsample of the dataset may provide a way to 

examine the effect of incarceration during the child’s life among women who were jailed 

at some point.  When limiting the sample to women who have been incarcerated, I 

assume that all such women are more similar with regard to unobserved characteristics 

such as general attitudes towards the law and authority and engagement with the 

community than compared to those women who were never incarcerated.  As such, if the 

coefficient on jaildurlife is statistically significant then I have some evidence that the 

effect of incarceration is the result of the absence of the mother from the home.  If the 

coefficient is not statistically significant then any effect of incarceration found when 

considering the “ever versus never” incarcerated groups is less likely to be caused by the 
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mother’s removal from the home, but instead by unobservable characteristics that are 

correlated with both incarceration and the dependent variable. 

The purpose of the mominc variable is similar to the jaildurlife variable in that it 

also seeks to determine whether the effect of incarceration is a function of the removal of 

the mother from the home.  However, mominc does so by estimating the effect of 

incarceration in a given year on the various child outcomes.  If the coefficient estimate on 

mominc is statistically significant then I have some evidence that the effect of 

incarceration is the result of removing the mother from the home in a given year. 

The other independent variables to be included are age of the child, the child’s 

sex, whether the child is black or non-black Hispanic, whether the child is living in a two-

parent household, whether the child is being raised in an urban environment, the mother’s 

level of educational attainment measured in years, the log of the net family income in the 

previous year, and the mother’s percentile score from the Armed Forces Qualification 

Test (AFQT).   

In addition to these measures, I also include a measure of the mother’s 

delinquency as a young adult and the level of supervision the child perceives.  The 

delinquency measure is created from the mother’s responses to supplemental questions 

administered in the 1980 survey which asked respondents about eleven activities such as 

shoplifting, fighting, smoking marijuana, and taking or selling other drugs.  If the 

respondent answered that she had participated in the activity in the last 12 month period 

then she was given a one for that action, if not, a zero was associated with the answer.  I 

then summed each of the respondent’s answers to create a delinquency index.  The 
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delinquency index ranges from zero to eleven with an average of 1.555 and a standard 

deviation of 1.773.   

The supervision measure was created from the answers the child had given each 

year to the frequency with which his or her mother, father and/or guardian, knew where 

he or she was and with whom.  For each adult, the child was asked to express on a scale 

of zero to three the level of supervision he or she perceives with zero being the least and 

three being the most.  For each child, these were summed to create a cumulative measure 

of supervision ranging from zero to nine with an average of 1.126 and a standard 

deviation of 2.193. 

METHODOLOGY  

 

I estimate the effect of maternal incarceration on both continuous variables (PIAT 

Math scores, PIAT reading scores and BPI) as well as a dichotomous indicator variable 

(high school graduation).  I use different statistical techniques for the two types of 

variables.  I begin my investigation by estimating the effect of maternal incarceration on 

the continuous variables using an ordinary least squares (OLS) multivariate regression 

where the variable of interest is “ever incarcerated.”  I estimate four different 

specifications of the OLS model including more control variables in each subsequent 

specification.  The fourth and most complete specification is shown below. 
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Ordinary Least Squares Model: 

PIAT Score/BPIi = β0 + β1*ever incarceratedi + β2*agei + β3*sexi + β4*blacki + 

β5*Hispanici + β6*two parent householdi + β7*mother’s educationi + β8*log(Net Income)i 

+ β9*urbani + β10*delinquency indexi + β11*supervision indexi + β12*AFQTi + εi 

 

The limitation of this approach is the possibility that there is some omitted and 

unobserved factor that both causes some women to go to prison and their children to 

perform less well on standardized tests or exhibit more problem behaviors.  At the very 

least, we know that the women who have been incarcerated were not randomly assigned 

to that situation.  In the event an uncontrolled characteristic is correlated with both the 

independent and dependent variables, coefficient estimates for β1 will be biased in my 

OLS model.   

In order to address the potential bias introduced by non-random sample selection, 

I employ the Heckman selection model.  The Heckman correction controls for the 

probability of the mother having ever been imprisoned when estimating the effect of 

maternal incarceration during the child’s life in the limited subsample of women who 

have ever been incarcerated.  By controlling for this probability, the model attempts to 

account for self-selection and produce unbiased estimators. 
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Heckman Model for the Subsample of Ever Incarcerated Women: 

Outcome Equation 

PIAT Score/BPIi = β0 + β1*incarcerated during child’s lifei + β2*agei + β3*sexi + 

β4*blacki + β5*Hispanici + β6*two parent householdi + β7*mother’s educationi + 

β8*log(Net Income)i + β9*urbani + β10*delinquency indexi + β11*supervision indexi + 

β12*AFQTi  + λ*Inverse Mill’s Ratioi + εi 

Covariates in the Outcome Equation are the annual responses for years in which there was an available 

outcome, with the exception of mother’s AFQT score which is from the mother’s 1981 survey 

questionnaire. 

 

 

Selection Equation: 

Ever Incarceratedk = γ0 + γ 1*agek + γ 2*educationk + γ 3*mother’s educationk + γ 

4*father’s educationk + γ 5*two parent householdk + γ 6*log(Net Income)k   + γ 7*blackk  

+ γ 8*Hispanick + νk 

Covariates in the Selection Equation are the Mother’s responses from 1979, the initial survey year. 

 

The Heckman procedure involves two steps, where the first step is the estimation 

of a selection equation that predicts the probability of the woman ever being incarcerated.  

The selection equation is a function of the mother’s age, education, her parent’s 

education, the log of the her net family income, if she is being raised in a two-parent 

household, and if she is black or non-black Hispanic, all recorded in her responses from 

the first survey interview in 1979.   

In the second step, the outcome equation is estimated.  In this equation, the child 

outcome is the dependent variable and the same independent variables from the 
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previously specified OLS equations are included as controls.  In addition, the Inverse 

Mill’s Ratio, discussed in detail below, is included as a covariate.  The variable of interest 

in the outcome equation is the measure of maternal incarceration, jaildurlife, which 

indicates whether the mother was incarcerated before or after the birth of her child.  If the 

coefficient estimate on this variable is statistically significant then I may conclude that, 

given the probability that a mother is incarcerated, the effect of that incarceration 

occurring during the child’s lifetime and removing the mother from the home affects the 

child’s cognitive abilities and/or behavior. 

The previously mentioned Inverse Mill’s Ratio is calculated for each observation 

using the error term from the selection equation.  The Inverse Mill’s Ratio is the 

probability density function divided by the cumulative density function at the point at 

which the distribution is truncated.  When the Inverse Mill’s Ratio is included as a 

covariate in the outcome equation it controls for the probability that the mother was ever 

incarcerated.  If the coefficient estimate, lambda, on the Inverse Mill’s Ratio is 

statistically significant then I can infer that unobservable characteristics that affect the 

probability that the mother was incarcerated are correlated with the outcomes and reject 

the null hypothesis that there is no selection issue.   

Though the Heckman model controls for the selection of women into jail, the 

estimation technique has shortcomings.  For instance, the unobserved component of 

selection into jail is assumed to follow the normal distribution.  If this is not the case, the 

estimated effect in the outcome equation may be incorrect.   
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I use another technique, fixed effects, to control for permanent unobserved 

characteristics of the child that are related to both the child outcomes and the mother 

being incarcerated.  I also estimate mother fixed effect equations to control for the 

permanent unobserved characteristics of the mother that are related to both the child’s 

outcomes and the mother being incarcerated.  By using a fixed effect model I can control 

for the permanent individual-level characteristics such as motivation level, interest in 

school, and tendencies that may result from different parenting styles for which I may not 

otherwise control.   

Fixed Effect Model: 

PIAT Score/BPIit = β0 + β1*incarceration statusit + β2*ageit + β3*sexit + β4*blackit + 

β5*Hispanicit + β6*two parent householdit + β7*mother’s educationit + β8*log(Net 

Income)it + β9*urbanit + β10*delinquency indexit + β11*supervision indexit + αi + εit 

 

For PIAT test scores and BPI, I estimate both a child-level fixed effect model and 

mother-level fixed effect model; the first will control for permanent characteristics of the 

child, the second for permanent characteristics of the mother.  For the child fixed effect 

models, I have dropped the observation if the child outcomes are available only once as 

this would not allow an estimation of the fixed effect.  If the alphas representing the 

constant individual characteristics are jointly significant then I may conclude that 

unobservable or uncontrolled characteristics about the child or the mother, depending on 

the model, are associated with the dependent variable of interest.  If those unobservables 
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are also associated with incarceration, the failure to control for them would bias the 

coefficient estimate on the variable indicating incarceration status. 

Fixed effect equations also have shortcomings; they control only for permanent 

characteristics of the child or mother, depending on the equation, but time-varying 

unobserverables still plague the estimations.  Though no estimation technique I have used 

is without its weaknesses, if the Heckman and fixed effect models provide consistent 

estimates of the effect of maternal incarceration on child outcomes, then they provide 

greater credibility for the estimates and allow more confidence in the results. 

In order to estimate the effect of maternal incarceration on the probability that the 

child graduates from high school or earns a General Educational Development certificate 

(GED) I must use a different statistical method to account for the dichotomous nature of 

the variable.  I estimate the effect of maternal incarceration on educational attainment 

with a probit model in order to account for the heteroskedasticity of the error term that 

results when an indicator variable is the dependent variable.  Using maximum likelihood 

estimation, the probit model will constrain the possible values of high school graduation 

to zero and one and fit a non-linear curve to the data.   

Further, as not all children of incarcerated mothers in the survey have yet reached 

the age at which they are eligible to graduate from high school or earn a GED, I only use 

observations of those individuals over the age of 18 in the latest survey year.  This also 

ensures that I do not double count observations by looking at the same person in multiple 

survey years.  I also exclude individuals from consideration in the second specification, 

where jaildurlife is the variable of interest, if his or her mother was incarcerated after the 
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respondent turned 18; as if this is the case, the mother’s incarceration could not have been 

the cause for the degree of educational attainment.  Although twelve individuals had a 

mother who was incarcerated after they had reached the age of 18, only one of those 

individuals had a non-missing value for high school graduation. 

Probit Model: 

High School Graduationi = β0 + β1*ever incarcerated/incarcerated during child’s lifei + 

β2*agei + β3*sexi + β4*blacki + β5*Hispanici + β6*two parent householdi + β7*mother’s 

educationi + β8*log(Net Income)i + β9*urbani + β10*delinquency indexi + β11*supervision 

indexi + β12*AFQTi + εi 

 

However, I remain skeptical of the estimated coefficients in the High School 

Graduation equations as they may suffer the same omitted variable bias discussed at the 

beginning of this section.  The unobservable or uncontrolled characteristics that are 

associated with maternal criminality may also affect whether the child graduates from 

high school.   

RESULTS 

 

Descriptive Statistics 

Table 1 presents descriptive statistics for the four dependent variables of interest 

that are the focus of this study.  The table also includes a summary of the background 

characteristics of the sub-sample of children who completed the PIAT math test 

administered by the survey.   
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Within this group, the sample is split evenly between male and female 

respondents.  Approximately 21% were classified by their mother as Hispanic, 32% as 

black and 47% as non-Hispanic, non-Black based on their mother’s race/ethnicity 

identification.  The average net family income (measured nominally) for this sample was 

$36,049.39 and the average mother had 12.8 years of education. 

 There are statistically significant differences at the 1% level in the average PIAT 

math and PIAT reading scores for children of women who have never been incarcerated 

when compared to children of women who have ever been incarcerated.  However, when 

considering only children of women who have ever been incarcerated, there is no 

statistically significant difference in the average scores of children whose mothers were 

incarcerated prior to birth compared to those children whose mothers were incarcerated 

after birth.   

The difference in average BPI percentile is also statistically significant at the 1% 

level when comparing children of mothers who were never incarcerated compared to the 

children of mothers who were ever incarcerated.  The difference remains statistically 

significant, but at the 5% level, the children of mothers who were incarcerated before 

birth are compared to the children of mothers who were incarcerated after birth. 

Finally, the difference in high school graduation or GED attainment rate is 

statistically significant at the 1% level when comparing the children of never incarcerated 

mothers to children of ever incarcerated mothers.  The difference is not statistically 

significant at any meaningful level when children of mothers who were incarcerated 
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before their birth are compared to children of mothers who were incarcerated after their 

birth. 

Estimates of PIAT and BPI Scores 

I begin by estimating the OLS and Heckman models in which PIAT Math scores, 

PIAT Reading Scores and BPI are the dependent variables.  The results are presented, by 

dependent variable, in Tables 2a through 4b.  The “a” tables show the results of OLS 

models, numbered I through IV, and the “b” tables the results of the Heckman models, 

numbered V through VIII.  For each model, four specifications are estimated.  

Specifications I and V include only control variables for age, sex and race/ethnicity of the 

child.  Specifications II and VI include the independent variables from the previous 

specifications with the addition of controls for mother’s education, urban environment, 

net income and mother’s marital status.  Specifications III and VII include all of the 

previous controls as well as the indices for delinquency and supervision.  Finally, 

specifications IV and VIII include the same controls as II and VI with the addition of 

AFQT score.  Below is a description of the results, focusing primarily on the three 

incarceration variables: (1) incarc: whether the mother was ever incarcerated, (2) 

jaildurlife: whether the incarceration took place prior to or after the birth of the child and 

(3) mominc: whether the mother was incarcerated in a given year. 

I. OLS and Heckman Model Results 

A.  PIAT Math Scores 

The variable indicating whether the mother was ever incarcerated is only 

statistically significant in the first specification which controls for child characteristics 
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such as age, sex and whether the child is black or Hispanic.  Once controls for 

characteristics of the mother are included, such as income, marital status, education and 

urban environment, the variable indicating whether the mother was ever incarcerated is 

no longer statistically significant.  The ever incarcerated variable remains insignificant 

when I examine the relationship with controls for mother’s delinquency as a young adult, 

how much the child is supervised and Armed Forces Qualifying Test (AFQT) scores.  

Additionally, the sign of the estimated effect is inconsistent across specifications, 

alternating negative and positive. 

When I examine the effect of incarceration during the child’s lifetime compared 

to incarceration before the child’s birth in the Heckman specifications of Table 2b, I find 

that maternal incarceration is never statistically significant.  The coefficient estimates are 

consistently negative and relatively small in all specifications. 

B.  PIAT Reading Scores 

In estimating the effect of incarceration on PIAT Reading scores (Tables 3a and 

3b), I find that whether the mother was ever incarcerated is statistically significant at the 

1% level in all specifications.  Further, the estimated effect is consistently negative.  The 

estimated magnitude of the effect decreases with the introduction of additional control 

variables.  The effect decreases by approximately one-third from specification I to 

specification IV. 

The effect of maternal incarceration after the child’s birth compared to 

incarceration prior to birth after controlling for the probability that the mother is ever 

incarcerated again yields very different outcomes compared to OLS estimates of the 
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“ever” versus “never” incarcerated measure.  The estimated effect of incarceration during 

the child’s lifetime is statistically significant at the 5% level in specifications V and VI, at 

the 10% level in specification VII and not statistically significant in specification VIII 

score.  However, the effect of incarceration in these specifications is consistently positive 

indicating that given the mother is ever incarcerated, incarcerating her during the child’s 

lifetime is related to higher PIAT reading test scores compared to being incarcerated prior 

to the child’s birth.   

C.  BPI Measure 

In Table 4a, I focus on the effect of whether the mother was ever incarcerated.  I 

find that the estimated effect of incarceration is positive and statistically significant at the 

1% level in specification I.   In specifications II through IV, whether the mother was ever 

incarcerated is not statistically significant, but the estimated effect is negative and close 

to zero. 

Specifications V through VIII of Table 4b seek to estimate the effect of 

incarceration during the child’s lifetime controlling for the probability that the mother is 

ever incarcerated.  Using this measure of incarceration, the estimated coefficients on the 

jaildurlife variable are consistently negative and statistically significant at the 1% level in 

specifications V and VI and at the 5% level in Specifications VII and VIII.  The 

estimated effects are also considerable, with the coefficients indicating that given the 

mother is incarcerated, incarceration during the child’s lifetime is associated with an 

approximately 10 percentile point decrease in BPI score. 
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Fixed Effect Models 

 Given the panel structure of the data, I use a fixed effect model to estimate the 

effects of the mother having been incarcerated.  The samples for these models are limited 

to those individuals with more than one year of child outcome measures.  Tables 5 

presents the results of child level fixed effect estimations of the effect of maternal 

incarceration on PIAT math, PIAT reading and BPI scores.  For each dependent variable, 

two specifications are estimated.  The first includes control variables for the age, sex, 

race/ethnicity of the child, mother’s education, marital status, urban environment and net 

income.  The second specification includes all of the control variables from the first 

specification as well as the indices of delinquency and perceived supervision.  Table 6 

presents the results of the mother fixed effect estimations.  The two model specifications 

are analogous to the child fixed effect models. 

II. Child Fixed Effect Results 

A. PIAT Math Scores 

The coefficient estimate on, mominc, the variable indicating whether the mother 

was incarcerated in a given year is positive and statistically significant at the 10% level in 

both fixed effect specifications.  It is estimated, in these specifications, that incarcerating 

the mother in a given year will increase the child’s PIAT math score by over 8 percentile 

points. 

B. PIAT Reading Scores 

The coefficient estimate on the variable indicating whether the mother was 

incarcerated in a given year is not statistically significant in either of the fixed effect 
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specifications that seek to estimate the effect of maternal incarceration on PIAT reading 

scores.  In both specifications the estimated effect of the mother being incarcerated is 

approximately zero. 

C. BPI 

The coefficient estimate on the variable indicating whether the mother was 

incarcerated in a given year is not statistically significant in either of the fixed effect 

specifications that seek to estimate the effect of maternal incarceration on BPI.  However, 

the coefficients are consistent in magnitude and positive. 

III. Mother Fixed Effects Results 

A. PIAT Math Scores 

The coefficient estimate on the variable indicating whether the mother was 

incarcerated in a given year is not statistically significant in either of the fixed effect 

specifications that seek to estimate the effect of maternal incarceration on PIAT math 

scores.  Still, the estimates are consistent in magnitude and positive across specifications. 

B. PIAT Reading Scores 

Similar to above, the coefficient estimate on the variable indicating whether the 

mother was incarcerated in a given year is not statistically significant in either of the 

fixed effect specifications that seek to estimate the effect of maternal incarceration on 

PIAT reading scores.  The estimates are consistent in magnitude and positive. 

C. BPI 

Again, the coefficient estimate on the variable indicating whether the mother was 

incarcerated in a given year is not statistically significant in either of the fixed effect 
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specifications that seek to estimate the effect of maternal incarceration on behavioral 

problems.  With regard to BPI, however, the estimates are consistent in magnitude but 

negative in both specifications. 

High School Graduation 

IV. Probit Model Results 

In addition to investigating the effect of maternal incarceration on test scores and 

behavior, I estimate its effect on the probability that the child goes on to graduate from 

high school or earn a GED using a probit model.  The results of this estimation are 

presented in Table 7.  Specifications I through IV and V through VIII, use the same 

independent variable combinations as described in relation to the OLS estimates, with 

specifications I through IV estimating the effect on the entire sample and V through VIII 

on the subsample of children of mothers who were ever incarcerated.  The effect of the 

mother “ever” being incarcerated on educational attainment is large, negative and 

statistically significant at the 1% level in all specifications.  These results are not 

consistent when I limit the examination to the group of individuals whose mothers were 

ever incarcerated.  Within Specifications V through VII the effect of incarceration during 

the child’s life, as opposed to before he or she was born, on the probability of graduating 

from high school or earning a GED is not statistically significant. 

Control Variables 

A.  OLS and Heckman Models 

In the specifications where I estimate the effect of “ever incarcerated” on the three 

dependent variables of interest, I find that age, race, sex, mother’s education level, 
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mother’s marital status, and net family income are consistently statistically significant 

and almost always at the 1% level.  When included, mother’s delinquency measure and 

level of supervision are also statistically significant at the 1% level.  AFQT score is 

statistically significant in estimating the effect of incarceration on PIAT math and PIAT 

reading scores but is not statistically significant in estimating the effect of incarceration 

on BPI. 

However, there are some exceptions to these general findings.  For instance age is 

not statistically significant in the models estimating the effects of incarceration on PIAT 

math scores.  Additionally, black is not statistically insignificant in specifications II 

through IV of the estimations regarding BPI.  Finally, AFQT score is only statistically 

significant at the 5% level when included as a covariate in the model where PIAT reading 

score is the dependent variable. 

In specifications V through VIII of Tables 2b, 3b and 4b, in which I examine the 

effect of incarceration during the child’s lifetime versus incarceration prior to birth, given 

that the mother is ever incarcerated, I find very different results.  Almost none of the 

covariates are statistically significant at the 1% level.  The coefficient estimates in these 

specifications are much smaller than the OLS estimates of the effect of “ever” 

incarcerated.  At the same time, the standard errors associated with the estimates in the 

Heckman models are also much larger.  These two conditions combined yield results that 

are not statistically significant for the most part.  The exceptions to this are urban 

environment in Table 2b, age in Table 3b and sex in the Table 4b.  Additionally, the 

direction and magnitude of the effects of the covariates varies across specifications of 
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models with the same dependent variable.  This pattern is most apparent in the effects 

estimated in Figure 3 where PIAT reading scores is the dependent variable.    

Additionally, with respect to the Heckman models, the coefficient lambda on the 

Inverse Mill’s Ratio, which measures the covariance of the error terms in the selection 

and outcome models, is statistically significant at least at the 5% level in all 

specifications in which PIAT math and reading scores are the dependent variables, but is 

not statistically significant when BPI is the dependent variable.  This would indicate that 

there is a selection bias in relation to the effect of maternal incarceration on PIAT scores 

but not in relation to the effect of maternal incarceration on BPI score.  It is possible that 

the absence of a selection bias in reference to BPI is a result of the fact that BPI is the 

product of a questionnaire given to the child’s mother and not the current caregiver, 

therefore asking the mother questions that she may not be best suited to answer. 

B.  Child Level Fixed Effect 

When examining the fixed effects specifications, I find that few of the covariates 

are estimated to have a statistically significant effect on any of the child outcomes.  

However, there are exceptions.  Age is statistically significant at the 1% level for both 

specifications of PIAT reading scores and BPI and in the first specification of PIAT math 

scores.  In the second specification of PIAT math scores, however, it is statistically 

insignificant.  Further, the direction of the relationship is not consistent across dependent 

variables.  According to my estimates, age is positively related to PIAT math scores and 

the BPI measure, but negatively associated with PIAT reading scores, indicated that as 

the child ages, his or her reading score decreases.   
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Mother’s level of education is statistically significantly related to the dependent 

variables of interest and is consistently positive.  The same is true for the level of 

supervision a child perceives when it is included as a covariate.  

Further, the result of an F-test for the joint significance of the individual fixed 

effect variables as represented by alpha is statistically significant at the 1% level in both 

specifications of all three variables.  This indicates that there are statistically significant 

constant child characteristics that are associated with PIAT test scores and BPI score. 

C.  Mother Level Fixed Effect 

The results of the mother level fixed effect models are similar to those of the child 

level fixed effect models.  Age is statistically significant at the 1% level for PIAT reading 

and BPI and at the 5% and 10% level for the two specifications of PIAT math.  As 

described above however, the direction of the relationship varies across dependent 

variables and, in the case of PIAT math scores, across the two specifications of the 

dependent variable.  Also similar to above, the level of supervision perceived by the child 

is statistically significantly related to the dependent variables when it is included as a 

covariate.  Additionally, since the woman may have children of different sexes it is 

possible to estimate the effects of sex on test scores holding mother specific effects 

constant.  Under these conditions, I find that sex is statistically significant at the 1% level 

across dependent variables.  However, similar to the effects of age, the direction of the 

relationship varies across dependent variables.  

Additionally, the result of an F-test for the joint significance of the individual 

fixed effect variables as represented by alpha is statistically significant at the 1% level in 
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both specifications of all three variables.  This indicates that there are statistically 

significant constant mother characteristics that are associated with the child’s PIAT test 

scores and BPI score. 

D. Probit Model 

In the probit model estimation, I find that age, net family income and AFQT, 

when included, are all statistically significant at the 1% level when the measure of 

incarceration is “ever incarcerated.”  Mother’s education and Hispanic are also 

statistically significant at the 1% level in all of the specifications where “ever 

incarcerated” is the variable of interest, with the exception of Specification IV AFQT 

score is included as a covariate.  In this specification, mother’s education is significant at 

the 5% level and Hispanic is not statistically significant at all.  Sex is also statistically 

significant at the 10% level in Specifications II and III and at the 5% level in 

Specification IV, indicating that males are less likely to graduate than females, holding 

the effects of other included variables constant.  When I estimate the effect of maternal 

incarceration using the variable which limits the sample to only those children of women 

who were incarcerated at some point in their lives, I find that none of the control 

variables are statistically significant in predicting high school graduation or GED 

attainment. 

DISCUSSION AND CONCLUSION 

 

The results of my investigation are largely inconclusive. In the OLS estimations, 

maternal incarceration is not statistically different from zero in relation to PIAT math 

scores or BPI once I add controls for family characteristics.  The estimated effect of 
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incarceration on PIAT reading scores is statistically significant and negative, but the 

magnitude is not consistent when different controls are used.  Further, as previously 

discussed, these are the estimates to most likely suffer from bias.   

However, bias cannot completely explain my results.  If I assume that the 

uncontrolled characteristics that make one more likely to go to prison, such as criminal 

tendencies or drug use, are also associated with lower child test scores but more behavior 

problems, then I would expect a negative bias on the incarceration coefficient when 

cognitive measures were the outcome of interest and a positive bias when the BPI score 

was the outcome of interest.  Given these assumptions about the direction of the bias, 

then the true effect of maternal incarceration on PIAT math scores would be more 

positive while the effect of maternal incarceration on BPI is actually more negative.  

Though the “ever incarcerated” variable is not statistically significant in relation to either 

of these dependent variables, given the direction of the bias the true effect of maternal 

incarceration would continue to contradict to the hypothesized effect. 

With regard to the Heckman models, after controlling for the probability that the 

mother was ever incarcerated, incarceration during the child’s life has no statistically 

significant effect on PIAT math scores.  Maternal incarceration is estimated to have a 

statistically significant effect on PIAT reading scores in the first three specifications, but 

that effect is in the opposite direction than the one I had hypothesized.  Finally, the effect 

of maternal incarceration is statistically significant in all of the specifications were BPI is 

the dependent variable but again, the direction of the association is the reverse of what I 
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had hypothesized.  That is, children’s outcomes improve when their mother was 

incarcerated during their lives. 

 The estimated effect of maternal incarceration in the child and mother fixed effect 

models is not statistically significant for either of the specifications for any dependent 

variables.  However, the fixed effect is statistically significant for both specifications for 

all of the dependent variables. It is possible with regard to these models that the indicator 

variable indicating whether the mother was incarcerated for that annual observation does 

not capture the full effect of incarceration.  Given the literature on the lasting effects of 

incarceration and the multiple disruptions that also occur when the mother returns home, 

it may be beneficial in future research to examine what happens to cognitive and 

behavioral outcomes in the year of the mother’s return. 

Perhaps the most interesting finding is the effect of maternal incarceration on the 

probability that the individual will graduate from high school.  While the estimated effect 

is large, statistically significant and in the direction one would hypothesize when the 

“ever incarcerated” is the variable of interest, my results show that there is no statistically 

significant effect of that incarceration occurring after the child is born.  This may lead 

some to infer that the effect of incarceration which I am capturing is not necessarily the 

result of removing the mother from the home, but rather some characteristic of the type of 

woman who is incarcerated for which I am unable to control.  However, before one 

comes to this conclusion, it is important to note that this was the smallest of the 

subsample groups with which I worked.  There were only 29 observations and the 
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standard errors on the coefficients were very large, thus drawing any conclusion on the 

basis of these results would be imprudent. 

There are several other possible explanations for these inconclusive results.  

Perhaps the time frame I have chosen to explore is not long enough for the effect of 

maternal incarceration to develop.  Since the child’s assessment is completed shortly after 

the mother’s interview, subsequent investigations might find it informative to look at the 

year following maternal incarceration for a more thorough picture of the effects of 

incarceration.   Or perhaps my failure to control for prenatal drug or alcohol use, which is 

correlated with cognitive outcomes and behavior as well as incarceration, has resulted in 

biased results.  Controlling for this activity may allow for more consistent and conclusive 

results concerning the effect of incarceration.   

Additionally, the manner in which I measure incarceration produces measurement 

error.  A woman’s incarceration status was determined by her response to the question 

concerning her residence at the time of the survey.  If she responded that her current 

residence was prison, then she was coded as incarcerated.  However, if she were to have 

been released the day before the survey or incarcerated the day after, so long as she was 

not incarcerated at the time of the previous survey or still incarcerated at the time of the 

next survey, my measurement of incarceration would fail to capture her as “incarcerated.”  

Consequently, short spells of incarceration are more likely to be missed.  This issue of 

“missed” incarcerations is further exacerbated by the fact that since 1994 the survey has 

been administered biennially, increasing the amount of time a woman could have been 

incarcerated without being captured in the survey.  
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Further, developmental psychology tells us that the effects of maternal 

incarceration, like other traumatic events in a child’s life, will have different effects 

depending on the age and gender of the child.  Although separating a child from his or 

her mother is distressing at all ages, the effects on relationship building and trust are of 

greatest concern from birth to toddlerhood.  Failure to form solid connections with a 

caregiver places children at high risk for social and emotional difficulties later in life.  

However, due to the small number of children affected at each developmental stage, it 

was not possible to examine this hypothesis. 

The sex of the child is also important in fully understanding the role that maternal 

incarceration may play in cognitive performance.  According to psychologists, it is 

expected that the relative vulnerability of male children to stressful situations compared 

to their female peers, would lead investigators to believe that they are more adversely 

affected by maternal incarceration.  However, as of yet, there is no data to support this 

hypothesis.  Instead, researchers posit that males and females express their reactions to 

stressful situations differently and this is true of the response to maternal incarceration. 

The more likely explanation for the results of my investigation is that the small 

size of the “experimental group” and incomplete information are the causes of these 

results.  Thus, my research has led to a similar conclusion as previous research on the 

effect of maternal incarceration on child outcomes: better data and more research are 

needed.   

In conclusion, it would be inappropriate at this point to make policy prescriptions 

about an issue that has not yet proven to be detrimental to child cognitive outcomes, 
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behavioral problems, or educational attainment.  However, if further research were to 

show a statistically significant and practically significant impact of maternal incarceration 

on child outcomes similar to the effect of other traumatic childhood events, it may be 

beneficial to consider alternative punishments for non-violent criminal offenders, such as 

drug treatment programs, day reporting programs, or electronic monitoring devices. 
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Table 1: Descriptive Statistics 

 Total 

Mother 
Never 

Incarcerated  
Mother 

Incarcerated 

Mother 
Incarcerated 

Before 
Birth 

Mother 
Incarcerated 
After Birth 

Cognitive Outcomes      

     PIAT Math 49.801 49.869*** 43.351*** 46.923 42.648 

 n=30378 n=30062 n=316 n=52 n=264 

      

     PIAT Reading 52.128 52.221*** 43.252*** 39.316 43.920 

 n=25418 n=25156 n=262 n=38 n=224 

      

Behavioral Measure      

     BPI 60.074 60.012*** 65.768*** 71.588** 64.705** 

 n=34565 n=34196 n=369 n=57 n=312 

      

Educational Achievement      

     HS Diploma/GED 0.593 0.622*** 0.300*** 0.500 0.286 

     No HS Diploma/GED 0.407 0.378*** 0.700*** 0.500 0.714 

 n=1360 n=1330 n=30 n=2 n=28 

      

Child Characteristics      

     Male 0.504 0.495 0.459 0.442 0.462 

     Female 0.496 0.505 0.541 0.558 0.538 

      

     Race      

        Hispanic 0.205 0.205 0.241 0.404 0.208 

        Black 0.323 0.321 0.456 0.115 0.523 
        Non-Black, Non- 
        Hispanic 0.472 0.474 0.304 0.481 0.269 

      

Economic Resources      

     Net Income 36049.39 36249.47*** 17015.10*** 17491.31 16921.31 

 n=30378 n=30062 n=316 n=52 n=264 

      

     Mother's Education 12.818 12.828*** 11.899*** 11.827 11.913 

 n=30378 n=30062 n=316 n=52 n=264 
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Table 2a: The Effect of Incarceration on PIAT Math Scores (Percentile) 

  Whole Sample: OLS Specifications     

  I II III IV   

Ever Incarcerated -3.473** 0.193 -0.601 1.193   

  (1.480) (1.424) (1.429) (1.397)   

Age -0.195*** -0.123** -0.400*** -0.095*   

  (0.053) (0.051) (0.060) (0.050)   

Black -18.562*** -14.379*** -14.090*** -8.179***   

  (0.344) (0.357) (0.357) (0.392)   

Hispanic -14.645*** -9.572*** -9.395*** -5.078***   

  (0.397) (0.392) (0.394) (0.405)   

Sex 0.193 0.309 0.353 0.162   

  (0.300) (0.285) (0.285) (0.280)   

Mother's Education   2.837*** 2.770*** 1.549***   

    (0.068) (0.069) (0.076)   

Urban Environment   1.088** 1.141** 0.787   

    (0.515) (0.514) (0.505)   

Two Parent Household   1.832*** 1.903*** 1.559***   

    (0.352) (0.353) (0.345)   

Log Net Income   2.861*** 2.730*** 1.894***   

    (0.194) (0.194) (0.192)   

Delinquency Index    0.335***    

     (0.082)    

Supervision    0.692***    

     (0.078)    

AFQT     0.254***   

      (0.007)   

Constant 60.600*** -8.122*** -4.591** 6.329***   

  (0.565) (1.885) (1.956) (1.893)   

Observations 30378 30378 30378 30378   

R-squared 0.100 0.188 0.191 0.220     

Standard errors in parentheses      

* significant at 10%; ** significant at 5%; *** significant at 1%    

Regression specifications that include mother's education, urban environment, and log of net family income also 
include dummy variables that indicate for missing data.   
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Table 2b: The Effect of Incarceration on PIAT Math Scores (Percentile)    

  

Sample of Mothers who were Ever Incarcerated: 
Heckman selection correction     

  V VI VII VIII   

Incarcerated During Child's life -1.839 -0.845 -1.791 -3.399   

  (3.974) (3.898) (3.972) (4.027)   

Age 0.070 -0.281 -0.599 -0.254   

  (0.503) (0.500) (0.557) (0.496)   

Black 1.659 -1.123 0.301 2.598   

  (4.230) (4.306) (4.461) (4.572)   

Hispanic -0.088 -0.164 1.320 2.902   

  (3.952) (3.863) (3.951) (4.055)   

Sex -0.823 -1.734 -2.938 -2.633   

  (2.783) (2.707) (2.721) (2.714)   

Mother's Education   1.695** 0.961 0.707   

    (0.839) (0.881) (0.945)   

Urban Environment   12.325*** 11.427*** 13.282***   

    (4.364) (4.422) (4.343)   

Two Parent Household   0.519 -0.177 -1.079   

    (4.308) (4.291) (4.328)   

Log Net Income   3.137* 3.482** 2.708*   

    (1.642) (1.642) (1.640)   

Delinquency Index    -1.320**    

     (0.539)    

Supervision    1.331    

     (0.816)    

AFQT     0.240**   

      (0.109)   

Constant -85.185** -106.315*** -111.224*** -92.450**   

  (39.429) (41.095) (41.764) (41.168)   

Observations 236839 236839 236839 236839   

       

Lambda 40.119*** 
(11.765) 

29.853*** 
(12.122) 

35.511*** 
(12.690) 

28.562*** 
(12.006)   

Standard errors in parentheses       

* significant at 10%; ** significant at 5%; *** significant at 1%     

Regression specifications that include mother's education, urban environment, and log of net family 
income also include dummy variables that indicate for missing data.   
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Table 3a: The Effect of Incarceration on PIAT Reading Scores (Percentile) 

              

  Whole Sample: OLS Specifications     

  I II III IV   

Ever Incarcerated -6.088*** -4.771*** -5.184*** -3.803**   

  (1.576) (1.522) (1.528) (1.494)   

Age -3.330*** -3.231*** -3.333*** -3.167***   

  (0.063) (0.061) (0.070) (0.060)   

Black -15.168*** -10.914*** -10.794*** -5.022***   

  (0.363) (0.378) (0.380) (0.416)   

Hispanic -10.483*** -5.894*** -5.794*** -1.587***   

  (0.424) (0.420) (0.422) (0.435)   

Sex -2.880*** -2.757*** -2.737*** -2.903***   

  (0.318) (0.304) (0.304) (0.298)   

Mother's Education  2.421*** 2.398*** 1.206***   

   (0.073) (0.074) (0.081)   

Urban Environment  0.787 0.795 0.493   

   (0.536) (0.536) (0.526)   

Two Parent Household  2.756*** 2.815*** 2.500***   

   (0.374) (0.376) (0.367)   

Log Net Income  2.192*** 2.137*** 1.268***   

   (0.208) (0.208) (0.206)   

Delinquency Index   0.213**    

    (0.087)    

Supervision   0.231***    

    (0.077)    

AFQT    0.241***   

     (0.008)   

Constant 94.706*** 39.625*** 40.852*** 52.878***   

  (0.690) (2.048) (2.139) (2.053)   

Observations 25418 25418 25418 25418   

R-squared 0.168 0.243 0.244 0.272     

Standard errors in parentheses      

* significant at 10%; ** significant at 5%; *** significant at 1%    

Regression specifications that include mother's education, urban environment, and log of net family income 
also include dummy variables that indicate for missing data.   
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Table 3b: The Effect of Incarceration on PIAT Reading Scores (Percentile) 

  
Sample of Mothers who were Ever 

Incarcerated: Heckman Selection Correction    

 V VI VII VIII  

Incarcerated During Child's life 10.141** 10.026** 8.733* 6.339  

  (4.370) (4.384) (4.488) (4.600)  

Age -3.132*** -3.059*** -2.900*** -2.948***  

  (0.597) (0.611) (0.675) (0.606)  

Black 0.173 -0.680 0.732 4.580  

  (4.314) (4.611) (4.781) (5.088)  

Hispanic -1.041 0.242 1.264 4.226  

  (4.099) (4.170) (4.255) (4.450)  

Sex 4.172 4.003 3.005 2.869  

  (2.909) (2.877) (2.939) (2.887)  

Mother's Education  0.647 0.223 -0.557  

   (0.903) (0.953) (1.032)  

Urban Environment  9.310* 7.649 11.028**  

   (4.907) (5.042) (4.908)  

Two Parent Household  3.961 3.981 1.940  

   (4.339) (4.346) (4.377)  

Log Net Income  -0.203 -0.112 -0.808  

   (1.811) (1.828) (1.810)  

Delinquency Index   -0.879   

    (0.578)   

Supervision   -0.197   

    (0.820)   

AFQT    0.280**  

     (0.118)  

Constant -41.984 -36.517 -45.646 -27.132  

  (42.364) (47.614) (48.624) (47.418)  

Observations 262 262 262 262   

Lambda 32.795*** 26.765** 31.934** 27.443**  

  (12.304) (13.433) (14.065) (13.340)  

Standard errors in parentheses      

* significant at 10%; ** significant at 5%; *** significant at 1%   

Regression specifications that include mother's education, urban environment, and log of net family 
income also include dummy variables that account for missing data.  
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Table 4a: The Effect of Incarceration on BPI (Percentile)   

       

  Whole Sample: OLS Specifications     

  I II III IV   

Ever Incarcerated 5.276*** -0.427 -2.216 -0.453   

  (1.440) (1.429) (1.433) (1.430)   

Age 0.680*** 0.596*** 0.750*** 0.595***   

  (0.048) (0.047) (0.055) (0.047)   

Black 3.514*** -0.125 0.001 -0.333   

  (0.342) (0.365) (0.365) (0.405)   

Hispanic 1.052*** -1.963*** -1.474*** -2.115***   

  (0.389) (0.396) (0.396) (0.416)   

Sex 4.338*** 4.337*** 4.325*** 4.342***   

  (0.296) (0.290) (0.289) (0.290)   

Mother's Education  -1.306*** -1.225*** -1.265***   

   (0.065) (0.066) (0.074)   

Urban Environment  0.584 0.388 0.596   

   (0.531) (0.530) (0.531)   

Two Parent Household  -3.400*** -2.896*** -3.392***   

   (0.357) (0.358) (0.357)   

Log Net Income  -2.954*** -2.902*** -2.920***   

   (0.193) (0.193) (0.195)   

Delinquency Index   1.107***    

    (0.083)    

Supervision   -0.404***    

    (0.082)    

AFQT    -0.009   

     (0.007)   

Constant 50.329*** 102.572*** 97.823*** 102.099***   

  (0.498) (1.871) (1.925) (1.913)   

Observations 34565 34565 34565 34565   

R-squared 0.016 0.057 0.062 0.057     

Standard errors in parentheses      

* significant at 10%; ** significant at 5%; *** significant at 1%    

Regression specifications that include mother's education, urban environment, and log of net family 
income also include dummy variables that indicate for missing data.   
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Table 4b: The Effect of Incarceration on BPI (Percentile)   

  
Sample of Mothers who were Ever Incarcerated: 

Heckman Selection Correction      

 V VI VII VII   

Incarcerated During Child's life -10.893*** -11.298*** -9.625** -10.510**   

  (3.981) (3.985) (4.053) (4.110)   

Age 1.045** 1.048** 1.019** 1.034**   

  (0.457) (0.461) (0.514) (0.461)   

Black 10.825*** 10.129** 8.127* 8.884*   

  (4.005) (4.431) (4.446) (4.719)   

Hispanic 6.761* 6.849* 5.110 5.825   

  (3.702) (3.792) (3.818) (4.016)   

Sex 10.286*** 10.155*** 11.332*** 10.412***   

  (2.753) (2.750) (2.772) (2.768)   

Mother's Education  0.486 1.014 0.854   

   (0.858) (0.880) (0.984)   

Urban Environment  6.542 7.537* 6.131   

   (4.397) (4.408) (4.426)   

Two Parent Household  2.430 2.761 2.954   

   (4.095) (4.056) (4.148)   

Log Net Income  1.591 1.451 1.741   

   (1.667) (1.667) (1.677)   

Delinquency Index   1.239**    

    (0.525)    

Supervision   -0.182    

    (0.898)    

AFQT    -0.085   

     (0.110)   

Constant -14.739 -28.390 -14.438 -33.654   

  (38.978) (43.809) (43.496) (44.374)   

Observations 236892 236892 236892 236892     

Lambda 21.571* 
(11.844) 

17.447 
(13.157) 

9.778 
(13.328) 

18.013 
(13.186)   

Standard errors in parentheses       

* significant at 10%; ** significant at 5%; *** significant at 1%    

Regression specifications that include mother's education, urban environment, and log of net family 
income also include dummy variables that indicate for missing data.   
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Table 5: Child Level Fixed Effect Models     

 (1) (2) (1) (2) (1) (2) 

  
PIAT 
Math 

PIAT 
Math 

PIAT 
Read 

PIAT 
Read BPI BPI 

         

Mom Incarcerated 8.555* 8.517* 0.103 0.113 1.613 1.605 

  (4.933) (4.931) (5.544) (5.540) (4.235) (4.235) 

Age 0.183*** 0.027 -2.744*** -2.951*** 0.347*** 0.330*** 

  (0.044) (0.057) (0.053) (0.067) (0.038) (0.048) 

Mother's Education 0.547* 0.580* 0.748** 0.795** -0.005 -0.005 

  (0.327) (0.327) (0.373) (0.373) (0.174) (0.174) 

Two Parent Household -0.143 -0.230 0.274 0.142 -0.866** -0.876** 

  (0.477) (0.478) (0.537) (0.537) (0.441) (0.442) 

Log Net Income 0.077 0.074 0.325 0.321 -0.228 -0.229 

  (0.207) (0.207) (0.227) (0.226) (0.189) (0.189) 

Urban Environment -0.002 0.068 -0.753 -0.674 0.775 0.782 

  (0.800) (0.799) (0.861) (0.860) (0.753) (0.753) 

Supervision   0.310***  0.368***  0.038 

    (0.071)  (0.073)  (0.069) 

Constant 40.530*** 41.504*** 68.693*** 70.036*** 58.215*** 58.352*** 

  (4.558) (4.562) (5.147) (5.150) (3.009) (3.019) 

Observations 29196 29196 24165 24165 33553 33553 

Number of childid 7717 7717 7159 7159 8417 8417 

R-squared 0.001 0.002 0.147 0.148 0.004 0.004 

F-test for joint 
significance of fixed 
effect 4.96*** 4.68*** 4.41*** 4.42*** 3.41*** 3.40*** 

Standard errors in parentheses      

* significant at 10%; ** significant at 5%; *** significant at 1%    

Regression specifications that include mother's education, urban environment, and log of 
net family income also include dummy variables that indicate for missing data.   
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Table 6: Mother Level Fixed Effect Models     

 (1) (2) (1) (2) (1) (2) 

  
PIAT 
Math 

PIAT 
Math 

PIAT 
Read 

PIAT 
Read BPI BPI 

Mom Incarcerated 4.501 4.307 1.329 1.182 -3.505 -3.450 

  (5.225) (5.221) (5.674) (5.672) (4.429) (4.428) 

Age 0.119** -0.101* -2.822*** -2.969*** 0.392*** 0.462*** 

  (0.048) (0.059) (0.057) (0.069) (0.040) (0.049) 

Sex 1.039*** 1.042*** -2.566*** -2.559*** 4.444*** 4.439*** 

  (0.320) (0.320) (0.345) (0.345) (0.294) (0.294) 

Mother's Education 0.756** 0.697** 0.169 0.121 -0.384** -0.374** 

  (0.317) (0.317) (0.346) (0.346) (0.177) (0.177) 

Two Parent Household 0.426 0.318 0.910* 0.824 -0.871* -0.832* 

  (0.494) (0.493) (0.539) (0.540) (0.449) (0.449) 

Log Net Income 0.343 0.305 0.543** 0.519** -0.721*** -0.710*** 

  (0.224) (0.224) (0.242) (0.242) (0.199) (0.199) 

Urban Environment -0.807 -0.726 -0.977 -0.925 0.805 0.778 

  (0.575) (0.575) (0.611) (0.611) (0.535) (0.535) 

Supervision  0.467***  0.277***  -0.171** 

   (0.074)  (0.075)  (0.070) 

Constant 35.448*** 38.396*** 77.249*** 79.376*** 68.188*** 67.391*** 

  (4.385) (4.407) (4.776) (4.809) (2.906) (2.924) 

Observations 29196 29196 24165 24165 33553 33553 

Number of childid 3571 3571 3396 3396 3830 3830 

R-squared 0.001 0.003 0.117 0.117 0.018 0.018 

F-test for joint 
significance of fixed 
effect 5.00*** 4.98*** 4.60*** 4.60*** 4.75*** 4.73*** 

Standard errors in parentheses      

* significant at 10%; ** significant at 5%; *** significant at 1%    

Regression specifications that include mother's education, urban environment, and log 
of net family income also include dummy variables that indicate for missing data.   
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Table 7a: The Effect of Incarceration on the Probability of High School Graduation and 
GED attainment 

              

  Whole Sample: OLS Specifications     

  I II III IV   

Ever Incarcerated -0.795*** -0.881*** -0.871*** -0.811***   

  (0.277) (0.273) (0.275) (0.273)   

Age -0.203*** -0.188*** -0.188*** -0.186***   

  (0.015) (0.015) (0.015) (0.015)   

Black -0.224*** -0.069 -0.071 0.173*   

  (0.084) (0.092) (0.092) (0.102)   

Hispanic -0.410*** -0.254*** -0.257*** -0.068   

  (0.089) (0.095) (0.095) (0.100)   

Sex -0.111 -0.141* -0.141* -0.167**   

  (0.071) (0.073) (0.073) (0.074)   

Mother's Education  0.099*** 0.099*** 0.049**   

   (0.019) (0.019) (0.021)   

Urban Environment  0.054 0.053 0.073   

   (0.086) (0.086) (0.087)   

Two Parent Household  0.189*** 0.188*** 0.150***   

   (0.044) (0.044) (0.045)   

Log Net Income  -0.100 -0.099 -0.098   

   (0.139) (0.139) (0.140)   

Delinquency Index   -0.007    

    (0.020)    

AFQT    0.012***   

     (0.002)   

Constant 4.859*** 1.529** 1.546** 2.040***   

  (0.310) (0.604) (0.606) (0.614)   

Observations 1462 1462 1462 1462     

Standard errors in parentheses      

* significant at 10%; ** significant at 5%; *** significant at 1%    

Regression specifications that include mother's education, urban environment, and log of net family 
income also include dummy variables that indicate for missing data.   
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Table 7b:  The Effect of Incarceration on the Probability of High School Graduation and GED 
Attainment 

  
Sample of Mothers who were Ever Incarcerated: 

Heckman Selection Correction      

  V VI VII VIII   

Incarcerated During Child's life 0.571 0.848 -24.481 0.359   

  (1.014) (1.760) (7311.060) (2.432)   

Age -0.361* -0.535 -7.158 -0.866   

  (0.197) (0.375) (1841.380) (1.017)   

Black -2.217* -2.924 -79.489 -2.512   

  (1.336) (2.496) (17303.470) (3.649)   

Hispanic -0.808 -0.368 -4.687 -0.158   

  (0.928) (2.085) (6023.050) (3.101)   

Sex -1.367 -1.311 -10.284 -2.015   

  (1.330) (2.519) (7550.630) (3.826)   

Mother's Education  0.141 16.580 0.211   

   (1.124) (376.474) (1.623)   

Urban Environment  1.589 56.954 1.853   

   (2.025) (0.000) (3.284)   

Two Parent Household  -0.864 -33.576 -1.067   

   (1.005) (3402.940) (1.549)   

Log Net Income  7.265 12.165 7.766   

   (0.000) (0.000) (22.966)   

Delinquency Index   -10.742    

    (1346.240)    

AFQT    0.060   

     (0.113)   

Constant 8.626* 11.249 328.772 18.642   

  (4.628) (12.285) (0.000) (33.004)   

Observations 29 29 29 29     

Standard errors in parentheses       

* significant at 10%; ** significant at 5%; *** significant at 1%    

Regression specifications that include mother's education, urban environment, and log of net family income 
also include dummy variables that indicate for missing data.   
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