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Supervisor:  James Schwab 

 
Teenage girls in foster care are estimated to have pregnancy rates that are roughly 

20% higher than the national average.  However, most research on the sexual health of 

foster youth has used small, non-representative samples of foster youth. This study 

examined both sexual activity and pregnancy among maltreated youth referred to child 

welfare systems using data from the National Survey on Child and Adolescent Well-

being, the first nationally representative sample of youth who come into contact with the 

child welfare system.  Three separate analyses were conducted to answer the overall 

question, ‘how does foster care impact sexual activity and pregnancy for maltreated 

youth?’  Descriptive statistics, multinomial regression and hierarchal generalized linear 

modeling were used to address separate research aims to understand foster care’s impact 

on sexual activity and pregnancy.  Results suggest that there are few differences between 

maltreated youth who enter foster care and those who do not enter foster care.  

Additionally, foster care does not appear to impact rates of sexual activity or pregnancy 

for maltreated youth.  Rather, problems in the family of origin and maltreatment the child 

had experienced appear to influence both sexual activity and pregnancy.  
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CHAPTER 1:  INTRODUCTION 

There are approximately 219,000 females in foster care each year (U.S. Department 

of Health and Human Services [DHHS], 2009) and more than 50% of  young women will 

become pregnant by the time they are 19 years old (Bilaver & Courtney, 2006).  Up to 

70% of female foster youth will become pregnant by the age of 21 (Bilaver & Courtney, 

2006).  These numbers are startling considering that nationwide only 30% of all females 

become pregnant before the age of 20 (Guttmacher Institute, 2006)
1
.  Adolescents in 

foster care face multiple barriers to accessing healthcare and information that would 

prevent pregnancy.  Because adolescents in foster care move multiple times while in care, 

they lack stable adult influences to guide them through turbulent adolescent years 

(Oosterman, Schuengel, Slot, Bullens & Doreleijers, 2007).  Adolescents in foster care 

are under the care of their state of residence, and the state agency overseeing child 

protection has the responsibility to maintain the child’s well-being (Downs, Moore, 

McFadden, Michaud & Costin, 2004).  Thus, the high rates of pregnancy among foster 

youth may reflect the states’ inability to sufficiently ‘parent’ youth in their care. 

Teenage girls in foster care face a double jeopardy for teen pregnancy: they generally 

lack stable caregivers and they have experienced abuse and/or neglect by a caregiver.  

The high pregnancy rates as a result of this double jeopardy create a huge burden for the 

mother, the child and society.  A teen that gives birth in foster care generally lives in 

foster care with her child.  Thus, the state assumes an additional cost for caring for 

                                                 
1 These national statistics inevitably include foster youth since they represent the entire female population 
in the U.S. 
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another child in foster care.  Nationwide, adolescent pregnancy is estimated to cost U.S. 

taxpayers over $7 billion per year (Furstenberg, 2003; Hoffman & Maynard, 2008; 

Maynard, 1997).   

Despite the enormous costs, both human and financial, there are virtually no research 

studies, programs or policies to address adolescent pregnancy among foster youth.  The 

National Campaign to Prevent Teen and Unplanned Pregnancy has recently identified 

pregnancy in foster care as a key issue for further research and advocacy (National 

Campaign to Prevent Teen Pregnancy, 2008).  Some research has been done 

internationally, particularly in London (National Youth’s Bureau, 2006).  However, the 

United States lacks nationally representative information regarding the estimates of youth 

in foster care who are pregnant and/or parenting.  In addition, there is no empirical 

evidence to explain what processes contribute to the high pregnancy rates of youth in 

foster care.  Prior research has estimated with non-nationally representative studies that 

70% of foster youth will be pregnant by the age of 21 compared to 30% of females who 

are pregnant nationally by the age of 20 (Bilaver & Courtney, 2006; Guttmacher Institute, 

2006).   However, without knowledge of why the pregnancy rate is higher among this 

population, programs and policies cannot effectively combat the problem.  

This study addressed several of these large gaps in research on teen pregnancy in 

foster care.  Using the National Survey on Child and Adolescent Well-being (NSCAW), I 

produced nationally representative statistics on the numbers of maltreated youth in foster 

care who become pregnant relative to those who do not enter the foster care system.  

Using hierarchal generalized linear modeling and multinomial logistic regression, I 
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examined how placement in foster care impacts the sexual health behaviors of youth.  In 

other words, I determined which factors predict abstinence, sexual activity and 

pregnancy.  Knowledge about what factors predict teen pregnancy and sexual activity 

among this population can inform the development of policies and programs to reduce 

the pregnancy rate of this population.   

1.1 Study relevance 
 

Both child maltreatment and adolescent pregnancy affect large numbers of youth 

in the United States.   Nationwide over two million reports of abuse and neglect are made 

to state child protection agencies each year and over 900,000 youth are confirmed victims 

of abuse and/or neglect (US Department of Health and Human Services [DHHS], 2008a).  

Many maltreated children become involved in the child welfare system.  Roughly 60% of 

those families reported for child maltreatment receive services from child protection 

agencies. Approximately 56% of the children in these families are removed from their 

home and placed in foster care each year resulting in roughly 250,000 youth in foster care 

at any given time (DHHS, 2008b). In addition, 750,000 or 7% of the girls between the 

ages of 15 and 19 will become pregnant each year, resulting in the United States having 

the highest teenage pregnancy rate of any industrialized country (Guttmacher Institute, 

2006; United Nations Youth’s Fund, 2001).  Both child maltreatment and teen pregnancy 

have long-term costs for society and potential long term negative outcomes for 

individuals and families, such as poverty, lack of educational achievement and health 

issues (Hoffman & Maynard, 2008; Maynard, 1997). 
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Because of the negative outcomes of child maltreatment and teen pregnancy, there 

are widespread social services and a general call for prevention efforts (National 

Campaign to Prevent Teen Pregnancy and Unplanned Pregnancy, 2008).  Despite such 

efforts, only recent attention has focused on pregnancy prevention for maltreated youth 

involved in the child welfare system (Becker & Barth, 2000; Bilaver & Courtney, 2006; 

Constantine, Jerman & Constantine, 2009; James, Montgomery, Leslie & Zhang, 2010; 

Love, McIntosh, Rosst & Tertzakian, 2005; Wall, 2004).  Child maltreatment is a well 

known risk factor for early sexual activity and pregnancy (Brown, Cohen, Chen, Smailes, 

& Johnson, 2004; Fiscella, Kitzman, Cole, Sidora, & Olds, 1998a; Kellogg, Hoffman & 

Taylor, 1999; Smith, 1996; Chandy, Harris, Blum, & Resnick, 1994).  As previously 

stated, research has shown that roughly 50% of girls in foster care will become pregnant 

by the age of 19.  Additionally, 70% will become pregnant by the age of 21 while only 

30% of females nationwide become pregnant by the age of 20 (Bilaver & Courtney, 

2006).  Despite the large percentages of foster youth who have early pregnancies, little is 

known regarding how the child welfare system interacts with risk factors that lead to teen 

pregnancy and sexual activity. 

1.2 Lack of Research 

Researchers have made significant contributions to understanding risk factors 

associated with teen pregnancy (Franklin, Corcoran & Harris, 2004; Kirby & Lepore, 

2007; Kirby, Lepore & Ryan, 2005).  However, most studies have either examined the 

impact of child maltreatment on teen pregnancy and sexual activity (Brown et al., 2004; 

Chandy et al., 1994; Fiscella et al., 1998; Kellogg et al., 1999; Nickoletti & Taussig, 
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2006; Smith, 1996) or studies have suggested that youth in foster care are at high risk of 

pregnancy (Bilaver & Courtney, 2006).   

Few studies have specifically examined pregnancy within the child welfare 

system and most of these studies provide limited information on how the child welfare 

system may impact risk factors associated with teen pregnancy.  Two less rigorous 

studies were conducted by the New York City Public Advocate’s office following a 

public scandal involving the death of a baby who was in foster care with her teen mother.  

Gothbaum (2006) conducted a telephone survey of all foster care agencies in New York 

City to determine how many teen parents were in care.  Her results indicated that 1 out of 

every 6 females in foster care between the ages of 13 and 21 was a parent.   Krebs & 

DeCastro (1995) conducted an informal study to document issues surrounding teen 

parents in the foster care system on behalf of the Youth Advocacy Center, Inc. in New 

York City.  Sixty pregnant and/or parenting teens were interviewed in focus groups.  

Additionally, child welfare workers and city officials were interviewed.  Results reveal 

serious challenges and uncertainty faced by pregnant teenagers in care. 

Other studies have been qualitative in nature and primarily involved data 

collection from caseworkers and foster parents.  Constantine and colleagues (2009) 

conducted a study in several counties in California to examine the barriers to sexual 

healthcare and education for foster youth.  Through focus groups and surveys of 

caseworkers, Constantine and colleagues found foster youth face substantial obstacles to 

accessing information and sexual health services.  A similar study conducted by Love and 

colleagues (2005) examined pregnancy and foster care using focus groups with youth and 
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surveys of service providers in the Midwest area.   Their findings suggest that foster 

youth can access and utilize contraception, but the youth desired more communication 

from foster parents and caseworkers regarding these issues. 

Two additional studies were conducted outside of the United States and examine 

teen pregnancy and teen parents in foster care.  The National Youth’s Bureau of England 

conducted a study on pregnant and parenting youth in their child welfare system.  

Researchers conducted semi-structured interviews with 63 teens (47 females and 16 

males) and 78 child welfare professionals.  Their findings document a number of 

challenges pregnant and parenting teens face in the foster care system in that country, 

such as lack of access to contraceptives, lack of perceived power in their decision making 

as a parent and lack of independent living placements available for teen mothers or 

pregnant teens (Chase, Maxwell, Knight & Angleton, 2006; National Youth’s Bureau 

2006).  Another study conducted in Canada documents conflict between workers and 

pregnant and parenting teens.  Rutman, Strega, Callahan and Dominelli (2002) 

interviewed 20 child welfare workers in three different focus groups.  The workers 

described their perception of the experiences of young mothers, which were characterized 

by their disappointment in the teens’ pregnancies. 

The primary reason for the lack of research on teen pregnancy in foster care is the 

minimal data available that contains nationally representative samples of foster youth and 

sexual activity variables.  NSCAW is the first nationally representative sample of youth 

who come into contact with the child welfare system.  Because both substantiated and 

non-substantiated child maltreatment cases are included in the sample, NSCAW provides 
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a unique opportunity to compare youth who enter foster care and those who do not enter 

foster care.  By doing so, NSCAW allows for an accurate investigation of the impact of 

foster care on youth and families.  NSCAW contains multiple measures of child well-

being, including sexual activity.  Only two articles have addressed sexual activity of 

youth in the child welfare system using NSCAW data.  Wall (2004) examined risky 

behavior of youth, including sexual activity.  Unlike the current study which used three 

waves of data, Wall used only two waves of data available at that time.  Her results 

suggest that youth in out of home placements engage in more risky sexual behaviors.  

Wall suggests that more information would be gained by examining data available in 

subsequent waves.  James and colleagues (2009) examined both pregnancy and sexual 

activity using NSCAW.  Despite the longitudinal nature of the data, they utilized a cross 

sectional multivariate analysis to predict wave four outcomes from baseline risk and 

protective factors.  Their findings suggest that foster care placement is not associated 

with sexual activity and that risk and protective factors have a limited role in moderating 

the relationship between sexual activity and foster care.  However, James and colleagues 

note that their multivariate analysis does not take into consideration the changes in child 

risk and protective factors over time and they encourage more research to examine sexual 

activity and pregnancy.  Both James and colleagues and Wall have made substantial 

contributions to understanding sexual activity and pregnancy among youth in the child 

welfare system, but they have left significant gaps based on their methodological 

limitations.   

1.3 Study Contributions 
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This study contributes to the existing knowledge base by providing evidence as to 

why foster youth may have increased rates of sexual activity and pregnancy.  Previous 

research has primarily focused on three separate issues: child maltreatment, teen 

pregnancy and foster care. Only two studies have merged these issues in order to 

understand how being in foster care influences the likelihood of teen sexual activity and 

pregnancy for maltreated youth (James et al., 2009; Wall, 2004).  However, both note the 

deficiencies in their analysis and call for further research on the topic.  This study 

extended their research by analyzing NSCAW data to correct for these limitations noted 

in their studies.   In doing so, this study makes several contributions to the profession of 

social work and the policies and practices related to child welfare. 

First, this study examined the impact of involvement in the child welfare system 

rather than just foster care.  Similar studies have only sampled small numbers of youth in 

foster care (Nickollit & Taussig, 2006; Taussig, 2002), compared foster youth to youth in 

the general population (Bilaver & Courtney, 2006) or examined youth who were ever in 

foster care (Carpenter, Clyman, Davidson & Steiner, 2001; James et al., 2009).  In order 

to truly understand the impact of the child welfare system, it was necessary to look at 

maltreated youth who were placed in foster care and those who were not placed in care.  

Additionally, it was necessary to examine the number of changes of caregivers.  Much of 

the literature suggesting foster care leads to poor outcomes faults the lack of caregiver 

stability as the cause of poorer outcomes.  Maltreated youth are generally from unstable 

home environments and may change caregivers regardless of whether they enter foster 
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care.  Therefore, it was necessary to examine the impact of the number of caregiver 

changes on sexual activity and pregnancy rates for foster youth and non-foster youth. 

This study makes an additional contribution by examining which specific risk and 

protective factors were impacted by involvement in the child welfare system.  Youth in 

foster care and maltreated youth engage in the same risky behaviors as their peers.  

However, their risky behavior is more intense suggesting that involvement in the child 

welfare system may alter risk factors (Taussig, 2002; McDonald, Allen, Westerfelt & 

Piliavin, 1996; Wall, 2005).  Once these unique risk factors are identified, prevention 

programs can be developed to reduce those risky behaviors. 

A final contribution of this study is that it examined which risk factors lead to a 

range of outcomes rather than just pregnancy.  Most studies with this population examine 

pregnancy and factors leading to pregnancy or sexual activity or simply risky sexual 

behavior (Carpenter et al., 2001; James et al., 2009; Wall, 2004).  This study 

distinguished between those girls who remained abstinent, those who were sexually 

active and those who became pregnant.  These distinctions contribute to the knowledge 

base needed to develop useful pregnancy prevention programs.   

1.4 Current Study 
 

This study examined the impact of foster care on risk factors for adolescent sexual 

activity and pregnancy among maltreated youth.  Accordingly, this study was guided by 

the overall research question, “How does foster care impact sexual activity and 

pregnancy among maltreated females?”  In order to answer this question, this study had 

three more specific research aims that provided nationally representative findings.  Each 
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aim sought to provide various aspects of the information needed to create a profile of 

how foster care impacts sexual activity and foster youth.  Figure one below illustrates 

how each aim contributes to answering the overall research question.  Table one located 

on page 13 summarizes each aim, specific research questions and hypothesis. 

Figure 1.  Study Aims 

 

 

 

Aim 1.  The first aim of this study was to provide descriptive information about 

the study sample.  In order to understand sexual health behaviors of youth in the child 

welfare system, a descriptive analysis was completed of youth involved in the child 

welfare system.  This analysis included their demographic characteristics, type of 

maltreatment experienced, level of involvement in the child welfare system, risk factors 

and pregnancy history.  This first aim answered the following three more specific 

research questions. 

Aim 1
•To provide descriptive information about the study sample.  

Aim 2

•To examine the relationship between foster care and sexual activity among 
maltreated females.  

Aim 3

•To examine the impact of foster care on the risk and protective factors 
leading to sexual activity over time.  

Overall research question: 
How does foster care impact sexual activity and pregnancy for maltreated youth? 
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Research question 1A: What are the differences in sexual activity for 

maltreated females who have been in foster care and those who have not 

been in foster care?  I hypothesized that maltreated females who are in 

foster care will have higher rates of sexual activity and pregnancy. 

Research question 1B: What are the differences in risk factors for 

maltreated females who have been in foster care and those who have not 

been in foster care?  I hypothesized that maltreated females who have been 

in foster care will have increased risk factors. 

Research question 1C: What are the differences in race, maltreatment and 

problems in the family of origin for children who have been in foster care 

and those who have not been in foster care?  I hypothesized that maltreated 

females who have been in foster care will have higher rates of 

maltreatment, more problems in their family of origin.  Females in foster 

care will also be disproportionally Black. 

Aim 2.  The second aim of this study was to examine the relationship between 

foster care and sexual activity among maltreated females.  Using multinomial logistic 

regression, this aim addressed one additional research question which examined the 

relationship between out of home placements sexual activity and pregnancy for 

maltreated youth. 

Research question 2A: What factors predict sexual activity and pregnancy 

for maltreated youth?  I hypothesized that foster care placement, caregiver 
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changes and risk factors will increase the likelihood of sexual activity and 

pregnancy. 

Aim 3.  The third aim of this study was to examine the impact of foster care on the 

risk factors leading to sexual activity over time.  I used hierarchal generalized linear 

modeling to examine the impact of caregiver stability on teen pregnancy.  This aim 

provided additional information to understanding sexual activity and pregnancy by 

examining factors as they change over time.  Two additional research questions were 

addressed in this aim. 

Research question 3A: What factors predict sexual activity for maltreated 

youth over time?  I hypothesized that caregiver changes, foster care 

placement and risk factors will increase the likelihood of sexual activity 

and pregnancy as the child ages. 

Research question 3B: What factors predict pregnancy for maltreated 

youth over time?  I hypothesized that caregiver changes, foster care 

placement and risk factors will increase the likelihood of sexual activity 

and pregnancy as the child ages. 
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Table 1. Summary of Aims 

Aim Purpose Specific research questions 
addressed 

Hypotheses 

1 

To provide 
descriptive 

information about 
the study sample.   

What are the differences in 
sexual activity for maltreated 
females who have been in foster 
care and those who have not 
been in foster care? 

Maltreated females who are in foster 
care will have higher rates of sexual 
activity and pregnancy. 

What are the differences in risk 
factors for maltreated females 
who have been in foster care and 
those who have not been in 
foster care

Maltreated females who have been in 
foster care will have increased risk 
factors. 

What are the differences in race, 
maltreatment and problems in 
the family of origin for children 
who have been in foster care and 
those who have not been in 
foster care? 

Maltreated females who have been in 
foster care will have higher rates of 
maltreatment, more problems in their 
family of origin.  Females in foster 
care will also be disproportionally 
Black. 

2 

To examine the 
relationship between 

foster care and 
sexual activity 

among maltreated 
females. 

What factors predict sexual 
activity and pregnancy for 
maltreated youth? 

Foster care placement, caregiver 
changes and risk factors will increase 
the likelihood of sexual activity and 
pregnancy. 

3 

To examine the 
impact of foster care 

on the risk factors 
leading to sexual 
activity over time 

What factors predict sexual 
activity for maltreated youth 
over time? 
 

Foster care placement, caregiver 
changes and risk factors will increase 
the likelihood of sexual activity and 
pregnancy as the child ages. 
 

What factors predict pregnancy 
for maltreated youth over time? 

Foster care placement, caregiver 
changes and risk factors will increase 
the likelihood of sexual activity and 
pregnancy as the child ages.
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CHAPTER 2: BACKGROUND 
 

Prior research suggested that foster youth are more likely to engage in high risk 

sexual activities and become pregnant compared to youth not in foster care.  This chapter 

begins with a review of prior literature on this topic which suggests a link between foster 

care and teen pregnancy.  In order to build a conceptual model explaining the link 

between foster care and teen pregnancy, the chapter next examines theories of 

adolescence, attachment and resiliency, paying particular attention to adaptations of 

resiliency theory that explain risky adolescent behaviors.  This chapter then continues to 

build a conceptual model by examining risk factors that explain teen sexual health 

behaviors.  Finally, a conceptual model explaining the link between foster care and teen 

sexual behaviors is presented.  

2.1 Previous Studies: link between foster care and sexual health outcomes 

An abundance of literature documents the realities of foster care and its impact on 

youth (McDonald et al., 1996).  In addition, there is an abundance of literature addressing 

adolescent sexual health including pregnancy, contraception and abstinence (Kirby & 

Lepore, 2007; Kirby et. al, 2005).  The intersection of foster care and teen pregnancy is 

much less explored despite the fact that literature has suggested that youth in foster care 

have high rates of sexual activity and pregnancy (Bilaver & Courtney, 2006; Carpenter et 

al., 2001; Gotbaum, 2005; James et al., 2009; Krebs & De Castro, 1995; Love et. al,  

2005; McMillan, 1999; National Youth’s Bureau, 2006; Polit, White & Morton, 1987; 

Polit, White & Morton, 1989; Risley-Curtis, 1997; Wall, 2004 ). Beginning in the late 

1980s, concern over sexual activity among foster youth emerged in the literature.  
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However, the topic was dormant through much of the 1990s and has only recently begun 

to receive increased attention in the United States and internationally.  This section 

documents the previous literature published in the United States and internationally as 

well as the multiple gaps that exist in our knowledge of this emerging issue. 

2.1.1 Chronology of U.S. literature on sexual health among foster youth. 

The study by Polit and colleagues (1987, 1989) was the first to study sexual 

activity among foster youth.  Polit interviewed both teenage girls in foster care and 

caseworkers (N=90).  Of those girls interviewed, 37% who were sexually active reported 

a pregnancy.    Polit and colleagues (1989) found that child welfare clients who were not 

removed from their homes were less likely to be sexually active.  Additionally, foster 

youth were less likely to use contraceptives. Polit and colleagues (1987) found that only 

half of the caseworkers interviewed ever discussed the possibility of pregnancy with their 

clients.  In addition, only one in five states mandated foster parent training on adolescent 

sexual health at that time.  Over ten years after Polit’s work, Mayden (1996) found that 

only 10 states had written policies regarding family planning services for youth in foster 

care. 

After Polit’s groundbreaking work, there was a substantial period of time before 

additional attention was given to teen sexual health and foster care.  In fact, there is an 

absence of academic literature for almost ten years.  However, in 1995 a report from the 

the Youth Advocacy Center in New York City was published (Krebs & De Castro, 1995).  

The report is an attempt by the center to document the experiences of pregnant and 

parenting teens.  Over 60 pregnant and/or parenting teens were interviewed in focus 
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groups.  In addition, city officials and child protection workers were interviewed.  

Although the methodology and data collection procedures were not peer reviewed, the 

report does detail difficulties teens face in foster care.  The report primarily focuses on 

the experiences of teen parents in care.  However, the authors report the difficulty in 

tracking the number of teen pregnancies among foster youth despite the fact that these 

pregnancies appear to be numerous.  Tracking pregnancies and parenting teens was a 

difficult task given the lack of information recorded in their client tracking systems. 

Risley-Curtiss (1997) examined the extent of sexual activity and contraceptive use 

among foster youth.  Data from the University of Maryland at Baltimore’s Foster Care 

Health Project (N=1000) was used.  The Foster Care Health Project interviewed youth in 

foster care.  Risley-Curtiss found that youth in out of home care were at risk of early 

sexual activity, sexually transmitted diseases and pregnancy.  In fact, two-thirds of the 

youth ages 13-18 in this study were sexually active (n=1900).  Those youth who were 

sexually active, particularly those not using contraception, also had serious mental health 

issues.  Of those teens who were sexually active, 70% had a substance use and/or mental 

health problem.  However, there were no outcomes reported regarding pregnancy rates of 

the youth in the study. 

In a similar study, McMillen and Tucker (1999) examined the conditions of youth 

aging out of foster care.  The authors used administrative data from Missouri Child 

Protective Serivces and randomly sampled 300 youth who left care during their study 

period.  Although they focused on educational and occupational outcomes for the youth, 
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McMillen and Tucker (1999) found that one in five girls exiting foster care were pregnant 

or already parents.   

Carpenter and colleagues (2001) conducted the first study on sexual behavior of 

foster youth using a nationally representative sample.  They used data from the National 

Family Growth Survey to examine pregnancy and sexual activity.  Out of the 9018 

women in their sample, only 89 reported a foster care placement.  An additional 513 

women reported living with a relative other than their parents.  The authors found that 

those women living with relatives and those women living in foster had an increased risk 

for early sexual activity and adolescent pregnancy. 

Taussig (2002) also studied general outcomes for foster youth, including teen 

pregnancy.  The study sample was comprised of youth who were placed in foster care in 

Southern California (N=110).  The youth were interviewed at the time of their placement 

and five years after their placement.  Taussig found that sexually active teens in foster 

care were older, had behavioral problems and a negative self image compared to teens 

who were not sexually active. 

Beginning in 2005, several studies were published regarding the sexual health of 

teens in foster care indicating an increased focus on the issue.   Gotbaum (2005) 

published a report from the Office of the Public Advocate for the City of New York 

documenting the city’s efforts to work with pregnant and parenting teens in foster care.  

The report was instigated due to the death of a baby who was co-sleeping with her mother 

at their foster placement.  Gotbaum surveyed all foster care agencies in New York City 

(N=46).  Limited information is provided regarding the study’s methodology other than 
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that the investigators surveyed agencies and conducted follow-up interviews with some 

agencies.  Additionally, this study was published as a report conducted by a government 

agency.  Therefore, it was not peer reviewed.  However, findings indicate that 1 out of 6 

girls in foster care was pregnant or a parent and only 50% of foster care agencies train 

foster parents on adolescent sexual health issues.   

 Love et al. (2005) authored a widely cited report published by the National 

Campaign to Prevent Teen and Unplanned Pregnancy.  Their report addresses pregnancy 

prevention among foster youth by reporting qualitative findings from interviews with 

foster parents and foster youth.  Interviews were conducted in the Chicago area in 2005 

with a non-random sample of participants.   Roughly 150 people participated in 37 focus 

groups.  The majority of the foster youth in their study were teen parents.  From these 

focus groups, the interviewers found seven themes regarding foster youth and their sexual 

behavior.  The researchers report that foster youth lack important relationships in their 

life and do not relate to their foster caregivers.  In addition, the youth felt distrustful of 

the opposite sex indicating lack of maturity in their relationships.  In terms of sexual 

activity, youth reported pressure to have sex and a desire to have a baby despite their age.  

Youth also stated that they have access to information about sex and access to 

contraception, but that access to contraception was inadequate.  Overall, youth stated a 

desire to have more access to information about sex, including increased communication 

with adults.  While their findings offer insight into the mindset of foster youth, the 

authors do not explain the connection between foster care and increased sexual activity.  

Because their findings provide preliminary information regarding sexual activity among 
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foster youth, Love and colleagues (2005) call for more data collection and research to 

inform prevention efforts and policy making regarding pregnancy and foster care.  

Following Love et al.’s (2005) report, Bilaver & Courtney (2006) released an 

additional report through the National Campaign to End Teen and Unplanned Pregnancy 

comparing sexual activity of foster youth with youth in the general population.  The 

authors use the National Longitudinal Study of Adolescent Health (Add Health) survey 

for information about teens in the general population.  Add Health is a nationally 

representative survey of youth that examines health behaviors.  The researchers used data 

from a survey conducted by the Chapin Hall Center for Children (CHCC) to examine 

sexual health behaviors of foster youth.  The CHCC survey included 732 participants 

from three mid-west states who entered foster care before age 16.  The authors compare 

sexual health behaviors for the teens in foster care to the teens in the Add Health survey.  

However, this methodology has limitations due to the fact that Add Health data include a 

small number of youth in foster care placements.  Therefore, the comparison groups used 

by the authors are not mutually exclusive.  However, they provide some of the only 

available information on teen pregnancy and foster care.  They found that by age 19, half 

of the girls in foster care have been pregnant compared to 20% of teens not in foster care.  

By age 17, one third of girls in foster care were pregnant compared to less than 14% of 

girls not in foster care.  Interestingly, youth in foster care were twice as likely to report 

receiving family planning services and more likely to have received prenatal care when 

pregnant.  Based on these findings, Bilaver and Courtney call for prevention efforts and 

more data and research on pregnancy among foster youth. 
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A more recent needs assessment conducted in California suggests that foster 

youth have substantial challenges and barriers to getting their reproductive health needs 

met (Constantine et al., 2009).  Constantine and colleagues collected data from child 

protective services staff, foster parents and former foster youth.   Their total sample 

included 99 participants.  Former foster youth participated in focus groups.  Results from 

the focus groups demonstrate that adolescent pregnancy is accepted in the youth’s family 

of origin, youth have unmet needs in terms of attachment and care giving and pregnancy 

may be a means of maintaining a relationship with a partner.  Additionally, youth in the 

focus groups reported that school based sex education and information through their 

independent living programs were not always available.  Finally, youth reported that just 

having knowledge about contraception and reproductive health was not always enough to 

prevent pregnancy. 

Overall, research on pregnancy among foster youth has revealed inconsistent 

numbers of pregnant and parenting teens across studies.  Studies that relied on more 

qualitative methods generally had low sample sizes and interviewed youth who had aged 

out of foster care rather than children who were currently in care.  On the other hand, 

attempts at quantitative analysis have resulted in the comparison of children in foster care 

to nationally representative samples of youth.  In this situation, ineffective comparisons 

are made that seemingly fault foster care for high pregnancy rates. 

2.1.2 International research on teen sexual health and foster care.   

The high teenage pregnancy rate among foster youth is not constrained to the 

American foster care system.  Around the same time Bilaver and Courtney’s (2006) 



 21

report was released, a similar report was published in London regarding the experiences 

of teens in their foster system.  The National Youth’s Bureau (2006) in London published 

findings from their research project on teen pregnancy among foster youth.  Their study 

included interviews with 63 teenagers in foster care who are parents and 78 professionals 

who work with foster youth.  Their findings suggest foster youth are vulnerable to early 

pregnancy because they have little access to sex education and information about healthy 

relationships.  Teens reported that multiple placements had left them with little trust for 

adults.  Both the teens and professionals felt that teens in foster care were more 

scrutinized compared to their peers who were not in foster care.  Despite this increased 

scrutiny, teens in the British child welfare system have pregnancy rates similar to their 

American peers.  Although their sample was small, researchers found that 25% of girls in 

British foster care are pregnant by age 16.   Chase, Maxwell, Knight and Angleton (2006) 

further elaborated on the situation of teens in England by conducting 63 qualitative 

interviews with foster youth.  They found that youth in out of home care felt they had no 

support, felt peer pressure to have sex and felt they could not discuss sex with their foster 

parents.  Youth reported their pregnancies were unplanned, but they felt the pregnancy 

was a positive event in their life. 

High pregnancy rates for foster youth also exist in Sweden.  Vinnerljung, Franzen 

and Danielsson (2007) used administrative records to determine the pregnancy rate for 

teens who had ever been in the child welfare system.  They found that 16% to 19% of 

girls became teen parents while only 3% of girls not involved in the child welfare system 

became pregnant.  They conclude that youth involved in the child welfare system have 
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four to five times the odds of becoming pregnant compared to youth who are not 

involved in the child welfare system.  More specifically, those youth who are involved in 

the child welfare system and enter foster care have twice the odds of becoming pregnant 

when compared to youth who do not enter foster care. 

An earlier study from Canada suggests pregnancy is an issue for foster youth in 

Canada as well.  Rutman and colleagues (2002) conducted three focus groups with 

Canadian child protection workers (N=20).  From their focus groups, the authors found 

that workers felt that teen pregnancy represented a systemic failure for the foster care 

system.  The workers also commented on girls in foster care desiring pregnancy and 

viewing pregnancy as a positive change in their life. 

2.1.3 Nationally representative studies of sexual activity and pregnancy of foster youth. 

 Only two studies have examined sexual activity and pregnancy for nationally 

representative samples of youth involved in the United States child welfare system.  

Because NSCAW is the first and only nationally representative sample of youth who 

come into contact with the child welfare system, both studies have used NSCAW data.  

Wall (2004) examined problem behaviors in maltreated youth for her dissertation.  A 

portion of her study examined risky behaviors in maltreated youth.  She examined risky 

sexual behavior by creating one combined variable that incorporated information about 

the youth’s pregnancy history, sexual activity and consistency in contraceptive use.  

Using only two waves of data, Wall examined the impact of different levels of child 

welfare services on problem behaviors including sexual risk behaviors.  For females, 

risky sexual behavior differed based on the types of child welfare services received, 
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maltreatment experienced and race.  Patterns of sexual activity were different between 

males and females.  Although her results provide interesting insight into risky sexual 

behaviors, Wall’s analysis still leaves gaps in understanding the link between foster care, 

teen pregnancy and sexual activity.  Wall only used two waves of data which account for 

an 18 month time period.  Wall herself calls for future analyses using additional waves of 

data to examine problem behaviors of maltreated youth.  Additionally, Wall’s results do 

not attempt to answer the question of whether foster care increases the likelihood of 

pregnancy or sexual activity.  By using various levels of child welfare service 

involvement and by creating a composite variable for risky sexual behavior, the 

fundamental information about the link between foster care and pregnancy and sexual 

activity can only be inferred by making assumptions from her results. 

James and colleagues (2009) completed a study examining only sexual behavior 

of youth in NSCAW.  Unlike Wall, James and colleagues did not create an overall score 

for risky sexual behaviors.  Instead they examined pregnancy and sexual activity 

separately.    James found that age was the primary predictor of sexual activity and that 

few risk factors increased the likelihood of either pregnancy or sexual activity.  Foster 

care placement was not significantly related to either pregnancy or sexual activity.  While 

James’ findings continue to move forward the discussion of pregnancy and sexual 

activity among foster youth, there are limitations to the analysis that warrant further 

exploration.  For instance, James’ sample included both males and females.  Despite the 

fact that Wall’s analysis noted different patterns of sexual activity for males and females, 

James’ analysis used gender as a control, rather than as a moderating variable.  In order to 
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combat the increased pregnancy rates, it is necessary to examine predictive models for 

both genders separately.  Additionally, James applied a cross sectional analysis to 

longitudinal data.  Wall had used a longitudinal analysis with only two waves of data, but 

James used a cross sectional analysis with three waves of data.  At each wave, risk and 

protective factors and sexual activity change requiring an appropriate longitudinal 

analysis.  By not choosing to use multilevel modeling, the authors fail to account for risk 

and protective factors present at the fourth wave of data collection.  For instance, a 12 

year old interviewed at Wave 1 may not report substance use and/or delinquency.  

However, that same child may report involvement in these risky behaviors at age 15.  By 

only using information in the first wave, the researchers do not account for changes over 

time.  Finally, James examines foster care placement without examining measures of 

caregiver stability.  Foster youth and youth who are not in foster care may change 

caregivers multiple times due to the instability in their families.  Therefore, it is necessary 

to examine caregiver changes in addition to foster care placement. 

2.1.4 Current gaps in the literature.   

Prior literature suggests foster youth have high rates of pregnancy, sexual activity 

and low rates of contraceptive use (Bilaver & Courtney, 2006; Carpenter et al., 2001; 

Gotbaum, 2005; James et al., 2009; Krebs & De Castro, 1995; Love et. al, 2005; 

McMillan & Tucker, 1999; National Youth’s Bureau, 2006; Polit et al., 1989; Polit et al., 

1987; Risley-Curtis, 1997; Wall, 2004).  Despite the growing evidence that female foster 

youth are at risk for pregnancy, there are substantial components missing from our 

knowledge about youth’s sexual behavior in foster care, primarily what factors increase 
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the risk of pregnancy and sexual activity for this population.  Gaps exist for two primary 

reasons: 1) previous literature is limited due to its methodology; and 2) previous literature 

has not provided evidence to explain why foster youth may be more at risk for negative 

sexual health outcomes. 

In terms of methodology, research is limited due to sampling and study design.  

Prior research is largely based on convenience samples that are not representative of 

foster youth (Krebs & De Castro, 1995; Love et al, 2005; Gotbaum, 2005; National 

Youth’s Bureau, 2006; Chase et al, 2006).  In addition, prior research is largely 

qualitative in nature with no indication of how the authors ensured rigor and/or sought to 

make their study generalizable to foster youth (Chase et al, 2006; Gotbaum, 2005; Krebs 

& De Castro, 1995; Love et al, 2005; National Youth’s Bureau, 2006).  Finally, several 

studies were conducted outside the United States (Chase et al., 2006; National Youth’s 

Bureau, 2006; Rutman et al., 2002; Vinnerljung et al., 2007).  While these studies provide 

insight into the realities of teens in care, the child welfare systems and attitudes about 

sexuality are different from those in the United States. 

In addition, foster youth have generally been compared to youth in the general 

population when examining sexual health behaviors (Bilaver & Courtney, 2006).  Only a 

handful of researchers have compared foster youth to youth who are maltreated, but do 

not enter foster care (James, 2009; Polit et al., 1987; Polit et al., 1988; Wall, 2004).  For 

instance, Carpenter et al. (2001) analyzed sexual health behaviors and pregnancy 

outcomes.  However, they compare foster youth to youth in general population without 

accounting for child maltreatment, sexual abuse history or foster care placement 
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information.  In order to explore why foster youth in particular might be at higher risk for 

adverse sexual health outcomes.   This study addresses the implied casual link in this 

emerging area by examining the experiences of maltreated youth in foster care and 

maltreated youth not in foster care with regards to sexual health behaviors.   

The two studies which used NSCAW data offer the most empirical evidence to 

understanding sexual activity and pregnancy of foster youth (James et al., 2009; Wall 

2004).  However, both studies have substantial limitations.  These limitations discussed 

in detail in the prior sections are summarized in Table Two below. 

Clearly, the work of Wall and James and colleagues provide valuable information 

regarding sexual activity, pregnancy and child welfare services.  However, their work has 

 

 
Table 2.  Illustration of gaps in the literature 

 Wall (2004) James et al (2009) 
Limitations  Only used 2 waves of NSCAW 

 Risky sexual behaviors is composite 
score 

 Does not examine caregiver changes in 
addition to foster care 

 Cross sectional analysis of 3 waves of 
NSCAW data 

 Does not take into account gender 
differences 

Contribution  First examination of risky sexual health 
behaviors 

 Different types of child welfare 
services/levels of services impacted 
risky sexual health behaviors 

 Foster care does not appear to influence 
pregnancy, sexual activity and/or 
contraceptive use 

Gaps/ 
Questions left 
unanswered 

 How do risk factors impact sexual activity and pregnancy over time for maltreated 
females? 

 In addition to foster care, how do changes in caregivers impact sexual health 
behaviors? 

 What are the factors that help determine whether a girl will remain abstinent? 
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limitations.  In some cases, these limitations overlap such as the case of how they define 

child welfare services.  Wall uses a complex definition based on services and James uses 

foster care placement.  Neither attempts to examine caregiver changes which focuses 

attention on the stability of caregivers in a child’s life.  In other cases, one researcher 

addresses the limitations of the other.  For instance, James used three waves of data 

versus Wall’s use of only two waves.  However, James did not complete an appropriate 

longitudinal analysis.  The result of their limitations is various gaps in evidence about 

foster youth and sexual activity.  Prior to the work of Wall and James and colleagues, 

most researchers could only imply a causal model to explain the relationship between 

foster care and elevated pregnancy rates (Polit et al., 1987; Krebs & De Castro, 1995; 

Love et al., 2005).   Wall and James and colleagues have provided some evidence as to 

why youth in foster care are at great risk for poor sexual health outcomes. Without more 

evidence to understand why foster youth are at greater risk, we cannot develop programs 

to reduce their risk.   

This study expanded on the work of James and colleagues and Wall by addressing 

many of the limitations and gaps their work has left in understanding sexual activity 

among foster youth. In particular, this study uses a conceptual model that illustrates the 

link between foster care and pregnancy.  The following section (2.2) presents theoretical 

perspectives that provide the foundation for such a conceptual model.  The final section 

(2.3) explains the various relationships in the conceptual model that are supported by 

prior research. 

2.2 Theoretical perspectives 
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2.2.1 Adolescence and theories of adolescence.  

Prior to proceeding with the discussion of theories of attachment and resilience, it 

is important to briefly discuss adolescence and research on adolescence that has led to the 

development of the resilience framework.  Adolescence is generally viewed as a 

developmental period during which an individual experiences drastic biopsychosocial 

and spiritual changes (Rew, 2005).  Theories of human development note that 

adolescence is a period where an individual struggles to form his or her own identity 

(Erikson, 1968).  In many cases, researchers have grouped adolescence into categories of 

early adolescence, middle adolescence and late adolescence (Smetana, Campione-Barr & 

Metzger, 2006).  However, adolescence is not defined by exact age groups.  Rather, it is a 

period of life that begins with biological changes and ends with a successful transition 

into adulthood (Smetana et al., 2006).  The transition into adulthood differs based on 

cultural expectations of when an individual is considered an adult.   In some cultures, 

adulthood is recognized upon marriage, completion of school and/or reaching a particular 

age (Arnett, 2000).  Some scholars have even noted trends of a prolonged adolescence.  

In other words, adolescents are remaining dependent on their parents longer than they did 

in previous generations.  This trend has led to the labeling of a new developmental stage 

called emerging adulthood (Arnett, 2000).  Arnett (2000) defines emerging adulthood as 

a time period in the late teens to early mid-twenties when individuals are making 

decisions about their futures without the full responsibilities of adulthood such as 

parenthood, financial obligations and marriage. 
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Researchers began studying adolescence using ecological approaches in the 1970s 

and continue to use ecological theories to examine adolescents (Smetana et al., 2006).  

Ecological approaches view the environment as a set of systems with which an individual 

interacts.  These approaches focus on the quality of the social environment and consider 

the broader political and social issues that impact an individual’s environment 

(Brofenbrenner & Morris, 1998).  Ecological approaches have been applied to a variety 

of populations.  For instance, Garbarino (1977) argued that child maltreatment results 

from multiple malfunctioning systems within a child’s life and relates to ecological 

theories by examining a child within his or her own system.  

 In terms of adolescence, ecological approaches view adolescents as developing 

individuals who interact with their environments (Bronfenbrenner & Morris, 1998).  

Using the ecological framework, researchers focused on studying diverse populations of 

youth and problem behaviors in adolescence (Smeta et al, 2006; Steinberg & Morris, 

2001; Larson, 2000).  For example, the 1990s was a prime era for researching adolescent 

problem behaviors ranging from teen pregnancy, substance use, violence and mental 

health disorders (Hamburg, 1992; Garland & Zigler, 1993; Peterson, Compa & Brooks-

Gunn, 1993; Earls, Cairns & Mercy,  1993; Hammond & Yung, 1993; Brooks-Gunn & 

Paikoff, 1993; Leventhal & Keeshan, 1993).  Jessor, Donovan and Costa (1991) adapted 

their Problem-Behavior Theory for the study of adolescent behaviors.  Jessor’s Problem-

Behavior Theory became a theory widely used to study adolescent deviance (Jessor, van 

des Bos, Vanderryn, Costa & Turbin, 1995; Gillmore, Spencer, Larson, Tran & Gilchrist, 

1998).  Similar to ecological theories, Problem-Behavior Theory assumes an interaction 
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between the individual, environment and family that produces problem behaviors.  Jessor 

(1991) expands his theory by introducing the concepts of risk and protection.  In his 

expanded model, risk factors increase the likelihood of a problem behavior while 

protective factors moderate the impact of risk factors (Jessor, 1991).  Overall, Problem 

Behavior Theory focused on problematic behavior and ways to reduce such behavior.   

2.2.2 Attachment theory 

Attachment theory explains the importance of relationships with the child’s 

caregivers.  Attachment theory posits that youth create their own model of relationships 

and a sense of self based on their attachment with caregivers (Bowlby, 1973).  Therefore, 

healthy parent and child relationships lead to secure attachments through which a child 

can explore his or her world.  Experiences of child maltreatment greatly impact the 

child’s relationships with caregivers and thus, impacts their relationships and general 

functioning.  In fact, the impact of maltreatment on attachment is really implied through 

attachment theory (Baer & Martinez, 2006).  In other words, mistreatment or lack of 

caregiving by the primary caregiver will lead to attachment issues. 

Maltreatment is generally thought to lead to an insecure attachment (Morton & 

Browne, 1998).  In Mary Ainsworth’s famous strange situation experiments, infants with 

insecure attachments were either categorized as anxious-ambivalent or anxious avoidant 

(Bowlby, 1982).  Rather than using their mothers as a secure base for exploration, these 

children showed little preference for their parents over strangers or were very needy and 

angry with their parents (Ainsworth et al., 1978).  Youth with insecure attachments have 
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more externalizing behavior problems later in life (Fearon, Lapsley, Bakersmans-

Kranenburg, van Ijzendoorn & Rosiman, 2010).   

Although relationships with caregivers are generally discussed in terms of early 

attachment, a basic tenet of attachment theory is that attachment continues to be 

important throughout one’s life (Ainsworth, 1982; Bowlby, 1973, 1960).  Adolescents are 

struggling with a developmental crisis that involves finding their own identity through 

relationships with peers and romantic partners (Erikson, 1968).  Adolescents go through a 

series of transformations in which they evolve into an adult who has multiple 

relationships with peers, partners and later, their own chidlren (Allen, 2008).  Peer and 

romantic relationships appear to take center stage at this point in a child’s life (Capaldi, 

Dishion, Stoolmiller & Yoeger, 2001).    However, the attachment figure continues to act 

as a safe haven in times of stress (Main, Kaplan, Cassidy, 1985).  The foundation for 

developing healthy adult relationships is a secure parental attachment.   During 

adolescence, secure parental relationships foster healthy peer and romantic partner 

relationships (Allen & Land, 1999; Hazan & Shaver, 1994).  Adolescents who have 

relationships with caregivers that are characterized by stability, nurturing and minimal 

conflict are less likely to engage in high risk behaviors (Forehand, Miller, Dutra & 

Chance, 1997). 

2.2.2 Resilience theory 

Although there is no formal theory explaining resilience (Rew, 2005), the concept 

of resilience is evolving and is frequently used to explain adolescent behavior (Compas, 

Hinden & Gerhardt, 1995; Jessor, 1991; Jessor, Van Den Bos, Vanderryn, Costa & 
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Turbin, 1995; Drapeau, Saint-Jacques, Lepine, Begin & Bernard, 2007; Fraser, 2004).  

The basic premise of resilience is that youth from adverse backgrounds are able to have 

positive outcomes or an ability to overcome the odds predicting with poor adult outcomes 

(Fraser, 2004). Garmezy (1971) noted that some youth exhibit an “invulnerability” 

despite their high risk of psychopathology.  He further described these youth as “stress-

resistant” because of their ability to thrive in less than optimal environments (Garmezy, 

1985).  Similarly, Rutter (1980) states that some youth may have been affected by 

adverse experiences, but they demonstrate resilience by becoming well adjusted adults 

despite those experiences.  Luthar (1991) elaborates on this concept by explaining that 

resilience does not mean youth do not have pain attached to their negative life 

experiences, rather that they competently function despite it.   

The concept of resilience developed parallel to Jessor’s Problem Behavior 

Theory.  However, resilience may also incorporate the concepts of risk and protection 

thus  acknowledging the strengths perspective commonly used in Social Work.  

Resilience focuses on why youth with great risk factors and few protective factors have 

positive outcomes.  On the contrary, a deficit model focuses on negative outcomes 

associated with youth at risk.   

There are several different resiliency models, each explaining the relationships 

between risk factors, protective factors and behavior (Garmezy, 1971; Benda, 2001; 

Rutter, 1980).  Risk factors are any influences that increase the chance for a negative 

outcome (Fraser, Kirby & Smokowski, 2004).  Negative outcomes are behaviors that may 

put the child’s health, well-being and social development in jeopardy (Jessor et al., 1995).  
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Risk factors can include biological issues such as prenatal drug use or environmental 

factors such as community violence or poverty.  Risk factors for abused youth may 

include parental substance use, stressful life changes and poor attachment (Thomlison, 

2004).  Unlike risk factors, protective factors have not been as clearly defined in the 

literature (Luthar, Cicchetti & Becker, 2000).  Factors that appear to buffer or moderate 

the impact of risk factors on negative outcomes are protective factors (Garmezy, 1985).  

These factors promote positive outcomes and adaptation despite the presence of risk 

factors (Fraser, Richman & Galinsky, 2004).  The presence of protective factors in 

resiliency models is similar to the use of the strengths perspective in social work (Fraser 

et al., 2004).  In other words, there are positive aspects of a child’s life despite the 

seemingly dire circumstances.  Like risk factors, protective factors can include biological 

issues such as a positive temperament or environmental factors such as positive 

relationships with adults (Garmezy, 1985).  For abused youth, protective factors may 

include the child’s temperament, the child’s cognitive abilities and positive adult 

relationships with adults other than their abusers (Thomlinson, 2004).   

Compensatory or Additive Model of Resilience.  There are three resiliency 

models that have been used by researchers.  Each model explains the interplay between 

risk and protective factors differently and utilizes different statistical methods to test the 

model.  The first and most simplistic model is known as the compensatory or additive 

model of resilience (See Figure Two on page 34).  In this model, a risk and protective 

factors are opposite forces.  A risk factor directly increases the likelihood of a negative 

outcome and a protective factor directly decreases the likelihood of a negative outcome 
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(Pellegrini, 1990; Luthar, 1991; 

Masten, 1987).  In this model, the risk 

factor of drug dealing in a 

neighborhood could be eliminated by 

the protective factor of parental 

supervision (Fraser et al., 2004).  In 

other words, the protective factor 

compensates the risk factor and 

therefore, neutralizes it (Rew, 2005; Fraser et al, 2004; Masten, 1999).  

Challenge Model.   While the compensatory model suggests a linear relationship 

between risk factors and a negative outcome, the challenge model suggests a curvilinear 

relationship (Fergus & Zimmerman, 2005).  In this model (Figure 4 below), risk and 

protection are studied as the same 

variable (Fergus & Zimmerman, 2005).  

However, risk is viewed in terms of 

exposure to risk rather than the 

presence of risk itself.  Low levels of 

exposure to risk or high levels of 

exposure to risk may lead to negative 

outcomes.  Moderate levels of stress 

increase coping because the child 
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Figure 3.  Challenge model of resilience 
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learns how to manage the risk.  Therefore, moderate exposure to risk enhances the 

individual’s ability to cope with adversity and avoid negative outcomes (Garmezy, 

Masten & Tellegen, 1984; Luthar & Zigler, 1991).  

Protective-Vulnerability Model.  The third model is the protection-vulnerability 

model which is also referred to as the interactive model (Rew, 2005; Fergus & 

Zimmerman, 2005; Fraser et al, 2004).  In this model, protective factors moderate the 

relationship between risk factors and outcomes (Pollard, Hawkins & Arthur, 1999; 

Rutter, 1979, 1983, 2000, 2001; Fraser et al., 1999).  Protective factors are the “buffers” 

between risk factors and negative outcomes (Fraser et al., 2004).   

Rew & Horner (2003) developed a Youth Resilience Framework based on the 

protective-vulnerability model.  In their model shown in Figure Four below, risk factors 

Rew & Horner (2005)

Risk 
factor

Protective 
factors 

Family 

Community 

Resilience

Health Risk Behaviors 

Figure 4.  Youth resilience framework based on the protective vulnerability model 
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and health-risk behaviors are moderated by protective factors such as family and 

community resources.  Resilience is the interaction between the risk and protective 

factors (Rew & Horner, 2003; Rutter, 1993).  Rew and Horner’s model is one of the first 

adaptations of a resiliency model for youth health-risk behaviors.   

2.3 Conceptual model explaining sexual health behaviors of foster youth 

The remainder of this chapter details the development of a conceptual model 

explaining sexual health behaviors of foster youth.  This model is displayed below in 

Figure Five below.  The previous sections addressed in detail prior research and theories 

relevant to foster care and sexual health behaviors.  This conceptual model combines 

information from prior research and theories of adolescence, attachment and resilience to 

create a model explaining sexual health behaviors of foster youth. 

 

Figure Five.  Conceptual model of foster care’s impact on sexual health. 
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Based on prior research, there is a lack of understanding of how or why children 

in foster care have higher rates of pregnancy.  Therefore, the development of a conceptual 

model is necessary to further explore the mechanisms underlying the connection between 

foster care and higher rates of pregnancy. In this conceptual model, attachment theory is 

used to explain the relationships between: 1) maltreatment/family of origin problems and 

foster care/caregiver changes; 2) foster care and risk factors; and 3) foster care and sexual 

health behaviors. Resilience theory is used to explain the relationships between: 1) risk 

factors and sexual activity; and 2) risk factors and pregnancy.  Finally, age has been 

shown to be a strong predictor of pregnancy and sexual activity among foster youth 

(James, 2009).  However, theories of adolescence discussed above suggest that 

adolescence is a time of great change in an individual’s life.  Therefore, the primary 

relationships in the model will change as the child ages.  Thus, age is included in the 

model to signify the passage of time.   

In this model, only risk factors are included.  In Rew and Horner’s model risk 

factors are moderated by protective factors to buffer the impact of risk factors.  However, 

there has been great variation in how protective factors are defined.  Felix-Ortiz and 

Newcomb (1992) utilized the “polar opposites approach” which builds off of the 

challenge model discussed above.  In this approach, risk factors are simply the opposite 

of protective factors.  In other words, low cognitive ability is a risk factor and high 

cognitive ability is a protective factor.  In building a conceptual model to explain sexual 

health behaviors of foster youth, it is first necessary to examine risk factors to determine 
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which risk factors substantively impact sexual health.  An additional step in future studies 

will be to examine protective factors that moderate those risk factors. 

2.3.1 Child welfare services 

This first subsection examines the literature that supports the link between 

maltreatment, problems within the family of origin, race and the foster care system.  This 

relationship is highlighted in Figure Six below with a bolded arrow.  

The child welfare system in the United States is a complex network of public and 

private services for protecting and enhancing child well-being (DHHS, 2008a). In recent 

years, the definition of child welfare services has narrowed to almost exclusively include 

services to assist maltreated youth rather than enhance child well-being through 

preventative services (Pecora, Whittaker, Maluccio & Barth, 2007).   Child protection 

Figure 6. Conceptual model: first relationship. 
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services are funded through a combination of federal and state funds and therefore, are 

affected by both state and federal legislation.  As a result, each state has its own unique 

child welfare system. 

Despite the differences across states, there are commonalities that define child 

welfare systems.  Haskins, Wulczyn & Webb (2007) argue that child welfare systems 

have three common features.  Each state has mandatory reporting laws requiring 

individuals, particularly professionals working with youth, to report suspected abuse or 

 

Report of child 
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Figure 6.  Overview of child maltreatment case 
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neglect of a child.  In addition, states have authority and personnel to investigate cases of 

reported child maltreatment.  Finally, states have their system of dealing with child abuse 

and neglect which generally include providing services to youth and families.   

In terms of this study, it is necessary to address the various outcomes for cases of 

child abuse and neglect.  This process is displayed in Figure Seven on page 39. Once an 

allegation of child abuse and/or neglect is made, an investigation is generally completed 

by a child protection services agency.  One result of the investigation may be closure of a 

case.    Of the three million reports of child maltreatment made each year, 38% are not 

investigated.  Of those cases investigated, 60% are unsubstantiated and closed either 

before or after receiving some services from child protection agencies.  About 60% of 

families reported for maltreatment do receive services regardless of whether the 

maltreatment report is substantiated.  Of these families who receive services, 56% of the 

children in these families are removed from their homes and placed into foster care.  

Figure 8.  Breakdown of out of home placements
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Roughly, half a million youth are in foster care each year.  These youth are most likely to 

be placed in foster homes (DHHS, 2009). Figure eight on the previous page details the 

possible placements for youth who are removed from their homes.  Youth in out of home 

placements are an average age of 10 years old.  Over half (53%) of the youth are 

reunified with their parents.  However, many adolescents remain in long term foster care.  

Some are eligible for adoption, but others chose not to be adopted.  

2.3.2 Relationship between foster care and risk factors 

This second subsection examines the literature that supports the link between 

foster care and sexual health behaviors as well as foster care and risk factors.  These 

relationships are highlighted in Figure Nine on the next page with bolded arrows.  

The impact of foster care on risk factors can largely be understood by the lack of 

stability of caregivers children in foster care experience.  While in foster care, youth 

move an average of two times (Harden, 2004).  However, youth who are in care for long 

periods of time generally move at least four times while in care (DHHS, 2005).  

Adolescents may have an increased risk of changing placements while in care.  

Adolescents typically move between three and 20 times while in care (Unrau, Seita & 

Putney, 2008).  When changing placements, adolescents may move between types of 

placements.  A child might first be placed in a shelter and later move to a group home 

and then to a family foster home.  Each move requires a change in caregiver(s) and 

possibly changes in schools, peer groups and medical providers.  
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The lack of stability in caregivers is particularly important.  Research has 

consistently shown that stable caregivers are crucial for normal and healthy child 

development (Goldstein, Freud & Solnit, 1973; Rosenberg, 1983; Rutter, 1981).    When 

youth enter foster care, they experience a loss; they lose their family environment, their 

parents and possibly their siblings (Lee & Whiting, 2007).  Because of these multiple 

losses, they can lose the ability to trust in relationships, particularly with their caregivers 

(Unrae et al., 2008).  Multiple changes in caregivers, may compound the feelings of loss 

or rejection and prevent the child from connecting with any caregiver (Cummings & 

Cicchetti, 1990). 

Foster youth experience disruption of their primary caregiver relationship.  This 

disruption can profoundly increase their risk of maladaptation and developmental 

problems (Oosterman et al., 2006).  In adolescence, the disruption of a caregiver can lead 

Figure Nine.  Conceptual model: Second relationships. 
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to unhealthy relationships characterized by lack of trust and a lack of personal identity 

empowerment (Kools, 1997).  Research has consistently shown that adolescents in foster 

care have negative behavioral outcomes in comparison to adolescents who are not in 

foster care (Courtney et al., 2004). However, research has shown that those foster youth 

who become integrated into a stable foster home are less likely to have negative 

behavioral outcomes, indicating that stable, positive caregiver relationships decrease the 

likelihood of negative adolescent behaviors. 

2.3.3 Relationship between risk factors and sexual health  

This third subsection examines the literature that supports the link between risk 

factors and sexual health of adolescents.  These relationships are highlighted in Figure 10 

below with bolded arrows.  

Figure 10.  Conceptual model: final relationships. 
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Adolescent sexual activity has been examined in terms of resiliency theory and 

risk factors (Franklin, Corcoran & Ayers-Lopez, 1997; Kalil & Kunz, 1999; Smith, 1994; 

Rounds, 2004; Franklin, Corcoran & Harris, 2004; Kirby et al., 2005; Kirby & Lepore, 

2007).  Kirby & Lepore (2007) reviewed risk and protective factors for teen sexual 

activity and found studies that had identified over 400 different factors influencing teen 

sexual behavior.  These factors range from race to child maltreatment.  Other researchers 

have identified more specific clusters of risk factors.  Franklin et al. (2004) identified risk 

factors for pregnancy such as lack of educational achievement, maltreatment, peer 

influences, lack of support, and lack of future expectations.  Farber (2009) discussed risk 

factors in terms of those factors that create varying levels of risk.  For instance, those 

females with moderate to high risk were characterized as having low academic 

performance, problem behaviors, negative peer influences and weak relationships with 

parents.  Because it is not possible to examine all 400 potential risk factors identified by 

Kirby & Lepore (2007), risk factors mentioned most frequently were examined in this 

study.   These factors include academic disengagement, mental health issues, exposure to 

violence, substance use, delinquency, cognitive ability, future goals, activities, faith, 

relationships with peers, relationships with caregivers and parental monitoring.  

Academic disengagement.  A positive school connection has been shown to 

decrease the risk of unhealthy teen sexual behaviors (Franklin et al., 2004; Kirby et al., 

2005).  For instance, lack of academic achievement increases the likelihood of a teen 

engaging in risky sexual behaviors (Abrahamse, Morrison & Waite, 1988; Beutel, 2000; 

Hofferth, 1987; Lammars, Ireland, Resnick & Blum, 2000; Ohannessian & Crockett, 
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1993; Perkins, Luster, Villarruel & Small, 1998; Santelli & Beilenson, 1992; Santelli et 

al., 2004).  In addition, a strong school connection, broadly defined as a feeling of 

belonging at the school, also increases the likelihood of contraceptive use (McNeely & 

Falci, 2004).  A student’s perception of little support within their school is another risk 

factor for unhealthy sexual behavior (Reininger et al., 2005).  Finally, students’ lack of 

confidence in their academic abilities is a risk factor for teen pregnancy (DeBolt, Pasley 

& Kreutzer, 1990; Rauch-Elnekave, 1994; Young, Turner, Denny & Young, 2004). 

Mental health issues.  Poor mental health is another risk factor for unhealthy 

sexual behaviors (Kirby et al., 2005; Kirby & Lepore, 2007).  The risk for early sexual 

activity is heightened for teens who experience anxiety, depression, withdrawal and/or 

suicidal thoughts or attempts (Benson & Torpy, 1995; Collins, et al., 2004; Halpern, 

Joyner, Udry & Suchindran, 1997; Kellogg et al., 1999; Kowaleski-Jones & Mott, 1998; 

Levin & Robertson, 2002;  Longmore, Manning, Giordano & Rudolph, 2004;  

Pendergrast, DuRant & Gaillard, 1992; Roye, 1998; Serbin, Peters, McAffer & 

Schwartzman, 1991).  Mental health problems such as depression, eating disorders and 

conduct disorder also increase the likelihood of unhealthy sexual behaviors such as 

having multiple partners and lack of contraceptive use (Booth & Zhang, 1997; Ley et al., 

1991; Kellogg et al., 1999; Miller, Forehand, Kotchick, 2000; Postrada, Weiss & 

Johnston Nicholson, 1996; Romer et al., 1994).  Teen pregnancy and early childbearing 

are also associated with poor mental health (Kellogg, Hoffman & Taylor, 1999; McNeely 

& Falci, 2004).  For instance, Miller-Johnson and colleagues (1999) found that teens who 
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were depressed in mid-adolescence were more likely to become parents before they 

turned age 19.  

Exposure to violence.  Adolescents may be exposed to violence either through 

direct victimization or indirect victimization.  Regardless of the type of exposure to 

violent behaviors, adolescents experiencing violence are at higher risk of unhealthy 

sexual behaviors (Kirby et al., 2005, Kirby & Lepore, 2007).  Direct victimization may 

occur within teen relationships and may take the forms of teen dating violence or sexual 

assault.  Teens who had experienced a forced sexual experience are more likely to engage 

in high risk sexual behaviors (Buzi et al., 2003; Miller, Monson & Norton, 1995; Moore, 

Morrison & Glei, 1995; Valois, Oeltmann, Waller & Hussey, 1999;  Upchurch & 

Kusunoki, 2004).  In terms of dating violence, those teens who have experienced violence 

within their romantic relationships are more likely to engage in risky sexual behaviors 

(Silverman, Raj, Mucci & Hathaway, 2001; Wingood, DiClemente, McCree, Harrington 

& Davies, 2001).   

Indirect exposure to violence has also been shown to lead to wide ranging 

problems for youth (Schwab-Stone et al., 1999; Farrell & Bruce, 1997; Singer, Anglin, 

Song, Lunghofer, 1995; Moses, 1999; Horowitz, Weine & Jekel, 1995; Laio, Wang & 

Layman, 1999).  Moore et al. (1995) found that witnessing parental domestic violence 

increased the likelihood of early sexual activity.  In addition, witnessing violent acts 

outside the home also increases the risk of unhealthy sexual behaviors (Berenson, 

Wiemann & McCombs, 2001; Valois et al., 1999). 
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Substance use.  Alcohol, tobacco and drug use are consistently associated with 

adolescent high risk sexual behaviors (Donovan & McEwan, 1995; Kirby, et al., 2005; 

Kirby & Lepore, 2007; Tapert, Aarons, Sedlar & Brown, 2001).  Alcohol use appears to 

influence sexual behavior regardless of the frequency and duration of the use.  For 

instance, teens who report being intoxicated at least once or simply experimenting with 

alcohol are more likely to engage in early sexual activity (Coker et al., 1994; Little & 

Rankin, 2001).  Teens who report that they consume alcohol on a regular basis are more 

likely to engage in high risk sexual behavior such as not using contraceptives or having 

multiple partners (Bailey, Pollock, Martin, Lynch, 1999; Blin-Pike, Berger, Hewett, 

Oleson, 2004; Cook, Pollock, Rao & Clark, 2002; Harvey & Spigner, 1995; Markowitz, 

Kaestner & Grossman, 2005; Santelli, Robin, Brener & Lowry, 2001; Santelli, Brener, 

Lowry, Bhatt & Zabin, 1998). 

Tobacco use has a similar association with adolescent sexual health behaviors.  

Experimentation with cigarettes is associated with early sexual activity (Coker et al., 

1994).  Regular tobacco use is associated with an increased risk of failing to use 

contraception and thus, adolescent pregnancy (Fiscella, Kitzman, Cole, Sidora & Olds, 

1998; McAnarney, 1990; Rosenbaum & Kandel, 1990; Zabin, Hardy, Smith & Hirsch, 

1986; Zabin, 1984). 

As with alcohol and tobacco, there is a great deal of evidence that drug use is 

associated with unhealthy adolescent sexual activity.  Substance use is associated with 

early sexual activity (Lanctot & Smith, 2001; Mott, Fondell, Hu, Kowaleski-Jones & 

Menaghan, 1996; Shrier & Crosby, 2003).  In addition, both frequency and severity of 
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drug use are associated with lack of condom usage and increased sexual partners (Kaplan, 

Erickson & Juarez-Reyes, 2002; Levy et al., 1995; Santelli, Robin, Brener & Lowry, 

2001; Santelli, Brener, Lowry, Bhatt & Zabin, 1998; Shrier, Emans, Woods & DuRant, 

1996)  In addition, adolescent pregnancy is also associated with substance use (Berry, 

Shillington, Peak & Hohman, 2000; Boyer et al., 1999; Lanctot & Smith, 2001; Tapert, 

Aarons, Sedlar & Brown, 2001). 

While overall substance use has been shown to increase sexual risk behaviors, 

marijuana use has been singled out in several research studies (Crosby, et al., 2002).  

Crosby and colleagues (2002) studied biologically confirmed marijuana usage among 

adolescents and found that marijuana use predicted pregnancy in adolescence.  Other 

studies show that marijuana use is associated with lack of contraceptive use (Hingson, 

Strunin, Berlin & Heeren, 1990; Kingree, Briathwaite & Woodring, 2000; Lowry et al., 

1994). 

Deliquency.  Juvenile delinquency refers to acts committed by minors that violate 

the law such as violent acts, running away and truancy (Roberts-Levine, 2004).  Overall, 

delinquent behavior predicts unhealthy sexual behaviors among adolescents (Crosby et 

al., 2002b; Doljanac & Zimmerman, 1998; Lanctot & Smith, 2001).  Specifically, violent 

behavior such as weapon carrying and fighting are related to increased sexual activity 

(Shrier & Crosby, 2003).  Other aggressive behaviors also predict high risk sexual 

behavior (Timmermans, van Lier & Koot, 2008) and pregnancy (Gilmore, Lewis, Lohr, 

Spencer & White, 1997).   Running away from home is associated with early sexual 
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activity, lack of contraceptive use and pregnancy (Beech, Myers & Beech, 2002; Greene 

& Ringwalt, 1998; Kowalski-Jones & Mott, 1998). 

Cognitive ability.   Lower intelligence has repeatedly been linked to the higher 

rates of sexual activity, and decreased contraceptive use (Bruckner, Martin & Bearman, 

2004; Felton & Bartoces, 2002; Holmbeck, Crossman, Wandrei & Gasiewski, 1994; 

Manlove, Ryan & Franzetta, 2004; Manlove, Ryan & Franzetta, 2003; Shearer et al., 

2002; Rosenbaum & Kandel, 1990).  However, most studies appear to view better grades 

or higher academic achievement as a function of the adolescents’ future plans instead of 

looking at cognitive ability and its impact on sexual decision making (Halpern et al., 

2000).  Halpern and colleagues (2000) found that adolescents with higher cognitive 

abilities were less likely to have sex than their peers.  They argue that intelligence should 

be included in models of adolescent sexual health behaviors because program 

development must be able to reach teens of all cognitive abilities. 

Low future goals.  Having few goals and expectations is associated with 

unhealthy teen sexual behaviors.  For instance, adolescents without educational and/or 

occupational goals are less likely to delay sexual activity and early childbearing 

(Lauritsen, 1994; Stewart, 2003; Vesely et al., 2004).  Stewart (2003) concludes that 

teens who believe they can achieve their goals are more invested in their own futures and 

therefore, more likely to make positive choices.  This sentiment is reflected in a growing 

body of literature exploring early childbearing among disadvantaged women.  Women in 

disadvantaged communities do not perceive avenues for accomplishing goals related to 

education and marriage. Therefore, early motherhood is perceived to be a viable option 
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(Brewster, Billy & Grady, 1993; Lichter, Batson, Brown, 2004; Edin & Kefalas, 2007; 

Rauch-Elnekave, 1994). 

Lack of involvement in extra-curricular activities.  Adolescents who are involved 

in activities are less likely to engage in unhealthy sexual behaviors (Halpern et al., 2000; 

Miller, et al., 1998; Moore, et al., 1998; Sabo, et al., 1999; Zill, Nord & Loomis, 1995).  

In particular, sports participation decreases the odds of early sexual activity (Dodge & 

Jaccard, 2002; Harrison & Narayan, 2003).  Evidence also suggests that involvement in 

cultural programs and/or group activities impacts sexual behavior.  For instance, Crosby 

and colleagues (2002c) found that Black adolescent females who participated in Black 

community organizations had a lower likelihood of having multiple sexual partners and 

an increased likelihood of contraceptive use. 

Lack of connection to faith community.  Lack of religiosity acts is a risk factor for  

unhealthy sexual activity (Bingham, Miller & Adams, 1990; DiBlasio & Benda, 1990; 

Flewwelling & Bauman, 1990; Forste & Heaton, 1988; Franklin et al., 2004; Thornton & 

Camburn, 1989).  Brewster, Cooksey and Guilkey (1998), analyzed data from national 

surveys conducted in the 1980s when the teen pregnancy rate was rapidly increasing.  

They conclude that even though the influence of religious organizations decreased, 

individuals’ affiliations with religious organizations increased the likelihood of positive 

sexual health behaviors.  More recent studies yield similar results that link religiosity and 

a connection to a faith community to postponed sexual activity and more frequent 

contraceptive use (Billy, Brewster & Grady, 1994; Hardy & Raffaelli, 2003; McCree, 

Wingood, DiClemente, Davies & Harrington, 2003; Meier, 2003).  Adolescents who are 
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involved in religious organizations are also less likely to have ever been pregnant 

(Nonnemaker, McNeely & Blum, 2003).  The effects of religiosity are similar across 

cultural groups.  African American teenagers with higher levels of religious activity in 

high school are less likely to be sexually active (Steinman & Zimmerman, 2004).  For 

Mexican American teenagers, religiosity is a strong predictor of positive sexual behaviors 

(Liebowitz, Castellano & Cuellar, 1999). 

Poor relationships with peers.  Peer relationships play a crucial role in adolescent 

development.  Poor relationships with peers, particularly peers with negative behavior 

patterns, increases the likelihood of sexual activity.  According to Erikson (1968), 

adolescence is a time period where an individual discovers his or her identity.  The 

primary relationship during this time period is with peers (Erikson, 1968).  Most research 

on teen sexual activity focuses on the impact of negative peer influences on teen sexual 

activity (Benda & DiBlasio, 1994; Browning, Leventhal & Brooks-Gun, 2004; 

Cavanaugh, 2004; Kinsman, Romer, Furstenberg & Schwarz, 1998;  Zimmerman-

Gembeck, Siebenbruner & Collins, 2004).  Peer influences impact health behaviors 

because peer groups define normative behavior (Kinsman et al., 1998).  Therefore, 

positive relationships with peers may provide social support and a sense of belonging 

(Morrisset, 1993) while at the same time creating healthy normative behavior.  In this 

sense, positive social networks increase positive sexual behaviors while negative social 

networks increase negative behaviors. 

Poor relationship with caregiver.  A negative relationship between an adolescent 

and his or her caregiver is an important risk factor for unhealthy sexual behavior 
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(Franklin et al., 2004).  The relationship with parents, particularly mothers, influences 

sexual decision making (Corcoran, Franklin & Bennett, 2002; DiLorio, Kelley & 

Hockenberg-Eaton, 1999; Dutra, Miller & Forehand, 1999; Hutchinson, 2000).  Parental 

communication with the adolescent is associated with the adolescent’s decisions 

regarding sex.  Increased communication between parents and adolescents results in more 

contraceptive use and delayed sexual activity (DiClemente et al., 2001; Hutchinson, 

2002; Karofsky, Zeng & Kosorok, 2000; Stanton et al., 2002).  Teens with poor 

communication with their parents are also more likely to experience pregnancy at a 

young age (Adolph, Ramos, Linton & Grimes, 1995).   

While communication is an important component of an adolescent’s relationship 

with her parent, parental warmth, connectedness and involvement in the adolescent’s life 

also plays a role in sexual decision making.  Connection with parents and high quality 

interactions decrease the likelihood of early sexual activity (Blum, 2002; Browning et al., 

2004; Chewning et al., 2001; Davis & Friel, 2001; Jaccard, Dittus & Gordon, 1996; 

Karofsky, Zeng & Kosorok, 2001; Maguen & Armistead, 2006; Miller et al., 1997; 

Miller, 1998; Rosenthal et al., 2001; Small & Luster, 1994; Smith, 1997), increase the 

likelihood of contraceptive use (Kerrigan et al., 2006; Jaccard, Dittus & Gordon, 1996; 

Markham et al., 2003), decrease the likelihood of multiple sexual partners (Miller et al., 

1998) and decrease the likelihood of pregnancy (Barnett, Papini & Gbur, 1991; 

Markham, et al., 2003; Scaramella, Conger, Simons & Whitbeck, 1998).  Parent and 

adolescent relationships that are characterized by low levels of parental warmth result in 

increased risk for early adolescent sexual activity (Kapungu, Holmbeck & Paikoff, 2006).  
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Low levels of parental warmth are associated with higher risk of pregnancy in high 

school age youth (Scaramella et al., 1998). 

Lack of parental monitoring.  Parental monitoring, generally defined as parental 

supervision of the child’s activities and relationships is a strong predictor of sexual health 

behaviors of teens.  For adolescents, lack of parental monitoring results in unclear limits 

and rules as well as more opportunities to make unhealthy choices (Franklin et al., 2004).  

Therefore, increased parental monitoring decreases the likelihood of early sexual activity 

and increases the likelihood of contraceptive use (Borawski et al., 2003; Chewning et al., 

2001; Cohen et al., 2002; Collins et al., 2004; Milhausen et al., 2003; Miller, Forehand & 

Kotchick, 1999; Moore, Morrison & Glei, 1995; Rai et al., 2003; Romer et al., 1999; 

Rosenthal et al., 2001; Small & Luster, 1994; Stanton et al., 2002; Whitbeck et al., 1992; 

Wilder & Watt, 2002).  In addition, the likelihood of multiple sexual partners decreases 

with more parental monitoring (Donenberg et al., 2002; Jemmott & Jemmott, 1992; 

Miller et al., 2000; Miller et al., 1999).  Parental monitoring also decreases the likelihood 

of teen pregnancy (Dogan-Ates & Carrion-Bashman, 2007).  

2.3.4 Conceptual Model 

This chapter has discussed prior literature linking foster care and high pregnancy 

rates.  Based on the prior literature, there appear to be higher rates of pregnancy for 

females in foster care.  However, the reason for increased rates is largely unexplored.  

After discussing prior research, this chapter discussed theories which contribute to the 

explanation of high pregnancy rates among foster youth.  These included theories of 

adolescence, attachment and resilience.  Finally, a conceptual model based on prior 
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literature and these theories was presented.  Research supporting the links between 

various components of the conceptual model were discussed. 

Using this conceptual model as a foundation, this study examined various 

components of the conceptual model in each aim of the study.  Chapter three provides 

additional detail on how various pieces of the conceptual model were examined through 

each aim.   
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CHAPTER 3:  METHODOLOGY 

The purpose of this study was to examine the impact of foster care on the sexual 

activity of maltreated youth in order to inform the development of programs to reduce 

teen pregnancy among foster youth.  This study also explored the risk factors which 

impact the sexual health behaviors and outcomes for maltreated youth.  Secondary data 

analysis was used to empirically evaluate the proposed conceptual model of foster care’s 

impact on sexual health.  This conceptual model is displayed in below in Figure 11 . 

  

 

In order to address all three aims, three separate analyses were conducted. The 

corresponding analysis for each aim is displayed in Table Three on the following page. 

Aim one of this study addressed differences in sexual activity based on placement into 

foster care.  Basic descriptive statistics were produced and chi-square and independent 

Figure 11.  Conceptual model. 
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sample t-tests were completed to determine if there were any differences in sexual 

activity and/or  

Table 3. Summary of aims and analyses 
Aim Overall research 

question 
Specific research 

questions addressed 
Hypotheses Analyses 

1 

To provide 
descriptive 

information about 
the study sample.   

What are the differences 
in sexual activity for 
maltreated females who 
have been in foster care 
and those who have not 
been in foster care? 

Maltreated females who 
are in foster care will 
have higher rates of 
sexual activity and 
pregnancy. 

Descriptive 
statistics, t-tests, 

chi-square 

What are the differences 
in risk factors for 
maltreated females who 
have been in foster care 
and those who have not 
been in foster care 

Maltreated females who 
have been in foster care 
will have increased risk 
factors. 

What are the differences 
in race, maltreatment 
and problems in the 
family of origin for 
children who have been 
in foster care and those 
who have not been in 
foster care? 

Maltreated females who 
have been in foster care 
will have higher rates of 
maltreatment, more 
problems in their family 
of origin.  Females in 
foster care will also be 
disproportionally Black. 

2 

Do foster care, 
caregiver changes 

and risk factors 
predict sexual 

activity? 

What factors predict 
sexual activity and 
pregnancy for maltreated 
youth? 

Foster care placement, 
caregiver changes and 
risk factors will increase 
the likelihood of sexual 
activity and pregnancy. 

Multinomial 
regression 

3 

To examine the 
relationship between 

foster care and 
sexual activity 

among maltreated 
females. 

What factors predict 
sexual activity for 
maltreated youth over 
time? 
 

Foster care placement, 
caregiver changes and 
risk factors will increase 
the likelihood of sexual 
activity and pregnancy as 
the child ages. 
 

Hierarchal 
generalized linear 

modeling 

What factors predict 
pregnancy for maltreated 
youth over time? 

Foster care placement, 
caregiver changes and 
risk factors will increase 
the likelihood of sexual 
activity and pregnancy as 
the child ages.
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risk factors based on foster care placement.  The second aim of this study used 

multinomial regression to predict sexual activity based on foster care, caregiver changes 

and risk factors.  The third aim of this study was to examine the impact of foster care on 

sexual activity and pregnancy as the youth age.  Hierarchal generalized linear modeling 

(HGLM) was used.   

3.1 Data. 
Data for this quantitative analysis are from the National Survey of Child and 

Adolescent Well-Being (NSCAW).  NSCAW is a national survey initiated through the 

Personal Responsibility and Work Opportunity Reconciliation Act of 1996 (PL 104-193).  

The US Department of Health and Human Services was authorized to conduct a 

longitudinal study examining the outcomes of youth involved in the child welfare system.  

NSCAW is the first national probability survey collecting information regarding 

experiences with the child welfare system, family and child characteristics and 

community factors (NSCAW research group, 2002; Haskins et al., 2007). 

NSCAW is a longitudinal study with five waves of data collection.  A cohort of 

youth was initially surveyed during a 15 month period beginning in 1999.  A total of 

6,231 youth ages birth to 14 years old were included.  This sample contains two distinct 

groups of youth: 5,504 youth are included in the Child Protective Services or ‘CPS’ 

sample and 727 youth are included in the long term foster care ‘LTFC’ sample.  The CPS 

sample includes youth from families that had a CPS case opened during the 15 month 

study period regardless of whether the initial report of maltreatment was substantiated 
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and/or services received.  The long term foster care sample includes youth who had been 

in foster care for 12 months prior to the study period. 

The study was derived through a two-stage stratified sampling design that 

included a random sampling of possible sampling units, mainly counties.  Youth were 

selected from 97 counties nationwide.  The design of the study allowed for an oversample 

of certain populations including infants, sexual abuse victims and youth whose cases 

received ongoing services after investigation.   

Data collection was largely the responsibility of researchers at the Research 

Triangle Institute (RTI).  Institutional Board Review approval was extremely complex 

(Dowd et al., 2002).  Ultimately, IRB approval was obtained from multiple boards of 

collaborating agencies and universities including: RTI, the University of North Carolina 

Chapel Hill, The University of California at Berkeley, Duke University, San Diego 

Children’s Hospital and University of Pittsburgh Medical Center.  Additionally, federal 

approval was obtained from the National Institute of Mental Health and the Office of 

Management and Budget. 

Data were collected through interviews and assessments with youth, caregivers, 

caseworkers and teachers.  Table three on the following page details the time periods and 

data collected for each wave.  Informed consent was obtained from the adult who had the 

legal right to consent to the child’s participation in the study. Assent was also obtained 

from the child.  Questions and instruments were developed by a collaborative team of 

experts from public, non-profit and private sector agencies.  Youth were interviewed  
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during data collection at waves one, three, four and five.   Interviews with youth varied 

based on their age.  For younger youth, assessments were conducted by the interviewer.  

Older youth had longer interviews that included self assessments.  For example, older 

youth (those over 11 years old) were administered a set of questions through a computer 

based survey that related to personal issues and problem behaviors. Caregiver interviews 

were conducted with former caregivers and current caregivers.  Both former and current 

caregivers were asked personal and household information.  Current caregivers were 

asked about the child’s functioning and needs.  A portion of the caregivers’ interviews 

was also conducted through a computer based survey due to the sensitive nature of the 

questions.  Child welfare caseworkers were interviewed to obtain information regarding 

the allegations of abuse and neglect, case decisions and services the child and family 

Table 3.  NSCAW data waves 

 Wave

1 2 3 4 5

Time period 11/15/99- 
4/30/01

10/01/00- 
3/31/02

4/1/01- 
9/30/02

8/1/02- 
2/28/04 

9/5/05- 
11/15/07

Months after close of 
investigation 

2- 6 12 18 36 59- 96

Child interviewed X  X X X 

Current caregiver 
interviewed 

X  X X X 

Teacher interviewed X  X X X 

Investigator interviewed X X X X X

Overall weighted response 
rate 

64.20% 86.70% 86.60% 85.30% 85.10%

Adapted from the NSCAW Users Manual (2006) 
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received.  Teachers for youth in Kindergarten through grade 12 completed a 

questionnaire collecting data on the child’s academic progress and socialization at school.   

In each wave, a portion of the questions were cumulative and a portion of the 

questions asked participants about events that happened since the previous wave.  For 

example, those questions asking the caretaker or caseworker about the child’s changes in 

living situations were asked in terms of what happened since the prior interview.  

Questions asked to the youth tended to be more cumulative in nature.  For instance, many 

of the risk behaviors such as sexual activity, substance use and/or delinquency were 

asked in terms of whether something had ‘ever’ happened.   

NSCAW has two different data sets: a restricted use data set and general use data 

set.  The restricted use data set is available for purchase and requires multiple security 

precautions related to data storage and facility security.  The restricted use data contains 

more identifying information about each child, including the appropriate child-level 

sampling weights for multilevel analysis (Christ, Beimer & Wiesen, 2007).  The general 

release data contains less identifying information for each child and in some cases, 

sensitive variables have been re-coded to minimize the risk of identifying the specific 

child (National Data Archive on Child Abuse and Neglect [NDCAN], 2002). Because 

this research is for dissertation purposes, attainment of the restricted use data would be 

costly and extremely difficult given the building specifications required for storing the 

restricted data.  However, after variables were created and syntax was written with the 

general use data, I had access to the restricted data for one week through a workshop at 
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the National Archive on Child Abuse and Neglect through Cornell University.  This 

access enabled me to use appropriate sampling weights to complete this analysis. 

3.2 Study sample 

This study used data from the CPS sample of NSCAW (N= 5,501).  The LTFC 

sample was much smaller than the CPS sample and cannot be combined with the CPS 

sample for analysis.  In looking at the LTFC model, the sample size of adolescent girls 

(n64) was extremely small and thus, it would not have been a large enough sample size 

to analyze.   

Because the primary dependent variable is pregnancy, only female youth were 

included in the study sample (n=2769).  Males were asked questions about whether or not 

they had fathered a child, but those responses indicate very low rates of fathering a child.  

Although more investigation is warranted into males, their responses may not accurately 

reflect whether they have fathered a child due to their lack of knowledge about pregnancy 

and/or pregnancy outcomes of their partner(s). 

Female youth were included in the sample if they were over 11 years old at the 

Wave 1 interview (n = 683).  Only youth 11 and older were asked questions regarding 

more sensitive behaviors such as sexual activity, violence and delinquency despite the 

fact that some youth may engage in these behaviors at younger ages.   

Finally, youth were included in the sample if they were living with their 

permanent caregiver at the Wave 1 interview to ensure as much as possible that the study 

sample contains comparable youth (n=496).  Living with their permanent caregiver 

indicates that the child was not in foster care at the wave one interview.  As discussed 



 62

above, the NSCAW sample includes youth who were reported for maltreatment during 

the study period.  Some of those youth were living with non-permanent caregivers and 

were already in foster homes.   

Although data were available for five waves, only waves one through four were 

used for this analysis.  By wave five, the vast majority of the study sample had turned 18.  

Only 4.4% of the study sample was under age 18 at Wave 5.  At the age of 18, youth 

were still included in the sample even if they “aged out” of care.  However, they were 

asked different questions.  Because they are asked different questions, there would be 

missing data for them on most variables included in this analysis.  Since the amount of 

girls with complete data at wave five would be so small, only waves one through four 

were included in the analysis. 

3.3 Variables. 

A complete list and summary of variables is located in Table Six on page 80.  

Because this study included three separate analyses, certain variables were constructed in 

more than one format to be used appropriately in specific analyses. 

3.3.1 Dependent variables. 

There were two dependent variables of interest in this study: pregnancy and 

sexual activity.  Aim one of this study was to produce descriptive statistics and aim two 

was to analyze the impact of foster care and caregiver stability on sexual activity.  For 

both aim one and two, a categorical variable, sexual activity was created.  This variable 

was a categorical variable constructed from data from waves one through four.  

Categories of this variable are ‘pregnant (3),’ ‘sexually active (2),’ and ‘abstinent (1).’  
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Although girls who are pregnant are also sexually active, the variable for sexual activity 

was created by creating three mutually exclusive categories. The variable sexual activity 

is constructed based on answers to three different questions asked at each wave.  Girls are 

classified as ‘pregnant’ if, at any wave, they answered ‘yes’ to the question: ‘Have you 

ever been pregnant?’  Girls are categorized as ‘sexually active’ if, at any wave, they 

answered ‘no’ to the question: ‘Have you ever been pregnant?’ and yes to the question 

‘Have you ever had sexual intercourse?’  Finally, girls are categorized as ‘abstinent’ if 

they answered ‘no’ to the question: ‘have you ever had sexual intercourse?’  Sexual 

intercourse was defined as vaginal intercourse.  Figure 12 details the creation of this 

variable. 

Aim three was to examine the impact of foster care on risk factors that influence 

sexual activity and pregnancy as youth age. Multilevel modeling was used to address this 

aim and two separate analyses were run: one examining pregnancy and one examining 

sexual activity.  In these 

analyses, pregnancy and 

sexual activity were 

assessed at each wave 

rather than combined into 

one cumulative variable.  

Because youth were not 

interviewed at wave two, 

SX31A.  Have you ever 
had sexual intercourse, 
that is, has a male ever 
put his penis in your 
vagina?

SX34A.  Have you 
ever been pregnant?

Pregnant

Figure 12. Creation of Sexual Activity Variable

Sexually Active
Abstinent
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only three waves of data were available with information about pregnancy.  Therefore, 

three pregnancy variables were created for waves one, three and four: PregnancyW1, 

PregnancyW3 and PregnancyW4.  Each of these variables is dichotomous with ‘1’ 

indicating that the child had been pregnant and ‘0’ indicating that the child had not been 

pregnant at that wave.  Additionally, three variables were created for sexual activity for 

waves one, three and four: SexualActivityW1, SexualActivityW3 and SexualActivity4.  

Each of these variables was dichotomous with ‘1’ indicating that the child was sexually 

active and ‘0’ indicating that the child was not sexually active at that wave. 

3.3.2 Primary independent variables.   

There were four primary independent variables in the analysis: foster care, 

caregiver changes, family of origin and child maltreatment.  As discussed in chapter two, 

caregiver stability is linked to poor outcomes for foster youth.  Caregiver stability refers 

to the lack of consistency and/or disruption in a child’s living environment and 

caregiver(s).  Ideally, caregiver stability would have been measured by creating a 

caregiver stability variable that has five categories: never removed, reunified, early foster 

care stability, late foster care stability and unstable foster care.  However, because only 

some of the youth were removed from care, the number of youth in each category was 

too small to analyze differences between the categories.  Despite limitations of the data, 

caregiver stability was still examined through the construction of two different variables: 

foster care and caregiver changes.  Neither variable independently captures the concept of 

caregiver stability, but using them together in an analysis represents best use of available 

data to represent caregiver stability. 
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Measuring stability in foster care placements is complex because youth may 

change foster care placements multiple times.  Prior research has examined stability in 

the foster care system by equating stability with the number of times a child changes 

placements (Pardeck, 1984; Palmer, 1996; Leathers, 2006) or by comparing placement 

types at one point in time (George, 1990; Barth, Courtney, Duerr Berrick & Albert, 

1994).  James, Landsverk & Slymen (2004) examined placement patterns of youth in 

foster care that captured not only the number of placement changes but the duration of 

placements as well.  Their results yielded four patterns of foster care placements: early 

stability, later stability, variable pattern and unstable pattern.  Rubin, O’Reilly, Hafner, 

Laun and Localio (2007) expanded upon James and colleagues’ categories by including a 

category for youth who were reunified.  Because James and colleagues only included 

youth in long term foster care in their study, they did not account for the possible 

outcome of reunification.  Given that NSCAW data include youth who were not 

necessarily in long term foster care, reunification is a placement outcome (Rubin et al., 

2007).   

Both caregiver changes and foster care may vary across waves and were 

constructed in different formats for various analyses.  For aims one and two which 

require producing descriptive statistics and a multinomial regression, both foster care and 

caregiver changes were calculated by combining data across waves.  NSCAW asks 

multiple times in each wave where the child is living.  A derived variable was calculated 

by NSCAW researchers for each wave which indicates whether the child is living out of 

home and if the child is with the same caregiver from the last interview.  These derived 
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variables were calculated using information gathered from the child, caregiver and 

caseworker to ensure that responses were consistent and accurate.  From these derived 

variables, foster care and caregiver changes variables were calculated.   

Youth who were living with their permanent caregiver at every wave were 

classified as never being in foster care.  Youth who reported at any wave that they were 

not living with their permanent caregiver were classified as having been in foster care.  

Thus, the foster care variable is a dichotomous variable with ‘1’ indicating the child had 

been in foster care at any point across the three waves and ‘0’ indicating that the child 

had never been placed in foster care.  As with the pregnancy and sexual activity 

variables, for aim three which requires multilevel modeling, foster care was constructed 

as a dichotomous variable for each wave: FosterCareW1, FosterCareW3 and 

FosterCareW4.  Because wave 2 information is available for this variable but not other 

variables, FosterCareW3 was coded to 1 if the child was removed in Wave 2, but not in 

any other wave.   

Caregiver changes was constructed by counting the number of times a child 

changed caregivers other than their initial entry into foster care.  Given the instability that 

many of these families face including poverty, substance use and violence, it is likely that 

youth who remain in their homes change primary caregivers by living with various 

relatives, fictive kin or friends.  Thus, a “caregiver changes” variable was calculated for 

those youth who were in foster care and those who were not in care.  At each wave, a 

derived variable indicated whether the primary caregiver was the same as in the previous 

wave.  Caregiver changes was created by adding the number of times caregivers changed.  
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Thus, youth could experience between zero and three changes in caregivers.  These 

changes in caregivers are a conservative estimate considering that youth may have 

changed caregivers multiple times between the waves.   

For the multilevel modeling required by aim three, caregiver stability was created 

for each wave.  The number of caregiver changes for each child was calculated at each 

wave.  At wave one, each child was recorded as having no caregiver changes since each 

child included in the study was living in his/her own home.  At wave three, youth had a 

possibility of zero to two caregiver changes because data from wave two were used to 

calculate a cumulative number of caregiver changes up to that wave.  Likewise, at wave 

four, youth had a possibility of having zero to three caregiver changes. 

Family of origin was a constructed variable based on questions asked to the 

caseworker regarding the family’s home life.  The caseworker was asked a series of 30 

questions (Table Seven on the following page) regarding the risk in the family.  

Questions also addressed the family’s level of cooperation with the caseworker.  For this 

study, only 19 questions which addressed family risk were used.  These questions were 

answered with a yes or no response by the caseworker.  A total score was derived by 

adding the scores together with reverse scores calculated for the positive questions 

(α=.972).  These questions were only asked to the caseworker at wave one and thus, did 

not vary across waves.  So, the variable family of origin problems was a scale ranging 

from zero to 19 with higher scores  
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 indicating more problems in the family of origin. 

Child maltreatment was constructed based on the caseworkers’ report at Wave 

1. In general, definitions of child maltreatment vary across research primarily due to the 

fact that research definitions are not aligned with legal definitions of abuse and neglect 

(Cicchetti & Barnett, 1993; Eckenrode, Izzo & Smith, 2007; Herrenkohl, 2005).  For 

instance, substantiation of the initial report of abuse is sometimes used as an indicator of 

abuse (Rosenberg, Smith & Levinson, 2007).  In reality, substantiation of a report of 

Table 5.  Questions comprising problems in family of origin variable 
1 Was there active alcohol use by the primary caregiver? 

2 Was there active alcohol use by a secondary caregiver? 

3 Was there active drug use by the primary caregiver? 

4 Was there active drug use by a secondary caregiver? 

5 Did primary caregiver have any serious mental health or emotional problems? 

6 
Does primary caregiver have a recent history of arrests or detention in jail or 
prison? 

7 Did primary caregiver have any intellectual or cognitive impairments? 

8 Did primary caregiver have any intellectual or cognitive impairments? 

9 
Did primary caregiver have poor parenting skills, such as failure to supervise or 
monitor children routinely or harsh discipline? 

10 Did primary caregiver have unrealistic expectations of the child? 

11 Was there a history of domestic violence against the caregiver? 

12 Did primary caregiver use excessive and/or inappropriate discipline? 

13 Did the secondary caregiver use excessive and/or inappropriate discipline? 

14 Was there a history of abuse or neglect of primary caregiver? 

15 Was there a history of abuse or neglect of secondary caregiver? 

16 Was there high stress on the family? 

17 Was there low social support? 

18 
Did the family have trouble paying for basic necessities such as food, shelter, 
clothing, electricity, or heat? 

19 Was there active domestic violence? 
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abuse and/or neglect, does not necessarily indicate the presence of abuse and/or neglect 

because so many other factors are involved in an investigation outcome (Zellman, 1992).  

In addition, relying on one source of information regarding the existence and severity of 

maltreatment may lead to underreporting of abuse (Widom & Shepard, 1996; 

Stockhammer, Salzinger, Feldman, Mojica, & Primavera, 2001; Eckenrode et al., 2007).  

Therefore, NSCAW measures abuse from the caseworker, caregiver and child’s 

perspective.  Permanent caregivers were administered a modified version of the Parent-

Child Conflict Tactics Scale (CTSPC) (Straus, Hamby, Finkelhor, Moor & Runyon, 

1998).  The CTS is a modified version of the Conflict Tactics Scale which is designed to 

capture parental behavior including neglect and sexual abuse (Straus et al., 1998).  

However, the scale does not distinguish between the types of abuse a child has 

experienced.  Additionally, youth were only asked about their experiences of physical 

abuse after they were 11 years old and are not asked about sexual abuse until they are 

over the age of 18.     

In this study, it was necessary to differentiate between types of abuse because 

both pregnancy and sexual activity have been shown to be correlated with sexual abuse 

(Logan et al., 2007).  In order to construct measures of varying types of abuse, the 

caseworkers’ reports are the most consistent source of information on maltreatment types.  

Thus, this study used the caseworker’s information at Wave 1 to calculate variables to 

indicate types of abuse youth have experienced.  During the wave one interview with 

caseworkers, interviewers gave caseworkers a card listing nine different types of abuse.  

Caseworkers were asked to mark which types of abuse were reported for the child.  More 
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than one type of abuse could be chosen.  From this information, six variables were 

created for types of abuse: sexual abuse, physical abuse, emotional abuse, failure to 

protect, neglect and abandonment.  The remaining three types of abuse that were not used 

in the analysis were: exploitation, moral/legal maltreatment and educational 

maltreatment.  These three categories are not consistently used across states and 

caseworkers generally reported only rare cases of these forms of maltreatment.  Each of 

the six maltreatment variables is a dichotomous variable with ‘1’ indicating that the child 

did experience that form of abuse and ‘0’ indicating the child did not experience that 

form of abuse. 

Using caseworker information about the types of abuse the child experienced left 

room for measurement error.  Many youth experience multiple forms of abuse 

(Thomlison, 2004).  They may be reported for one type of abuse, but through therapy or 

further investigation, may reveal multiple forms of abuse.  In particular, sexual abuse is 

often underreported (Finkelhor, 1994; Finkelhor & Berline, 1995; Logan et al., 2007), 

and caseworkers may be unaware that the child has experienced sexual abuse.  In this 

regard, maltreatment variables may be underrepresented.  On the other hand, 

maltreatment based on the caseworker’s information may also over estimate the types of 

abuse experienced.  Caseworkers are asked for which types of abuse were reported for 

the child, not which types of abuse were substantiated.  Essentially, any method of 

measuring child maltreatment is likely to risk measurement error since abuse is not easy 

to capture without information directly from the victim of that abuse.  Given the 

influence of sexual abuse on sexual activity, the priority in this analysis was to find 
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measures that capture type of abuse.  Although not ideal, using the caseworker’s reports 

were the best means of capturing sexual abuse and other forms of abuse. 

3.3.3 Additional independent variables.  

 The additional independent variables included in the analysis were the child’s 

risk  factors.  All risk factors were asked of the child at each wave of data collection that 

the child was interviewed (waves one, three and four). For the purposes of completing 

aims one and two with a multinomial regression, a cumulative variable was produced 

which averaged each risk factor across waves.  For the purposes of completing aim three 

using multilevel modeling, risk factors were calculated for each wave.   Risk factors 

include: school disengagement, mental health, exposure to violence, substance use, 

delinquency, connection to a faith community, relationships with peers, involvement in 

activities, cognitive ability, future goals, parental monitoring, quality caregiver 

relationship and contraceptive use.  Table Five on page 78 displays the internal 

consistency measures for these variable scales. 

School disengagement was measured by the Drug Free Schools (DFSCA) 

Outcome Study Questions (Silvia, Thorne & Tashjian, 1997). The DFSCA questions 

were asked to all youth enrolled in school.  A total of 11 questions are included in the 

scale.  These questions include items such as how often the child: “enjoys being in 

school,” “gets homework done,” and “gets along with other students.”  Home schooled 

youth were not asked these questions.  Children answered on a four point Likert scale 

with responses including: 1=never, 2=sometimes, 3=often and 4=almost always.  

Responses were averaged and final scores ranged from 1 to 4 with lower scores 



 72

indicating academic disengagement.  The DSFCA questions measure the student’s 

academic achievement, disposition to learning and disposition to the school (α=.998 at 

Wave 1; α=.996 at Wave 3; α=.997 at Wave 4).    

Mental health was measured in NSCAW in multiple ways.  Depression was 

measured through the by the Youth’s Depression Inventory (Kovacs, 1992) and trauma 

symptoms are measured through the Trauma Symptom Checklist for Youth (Biere, 

1996).  Rather than focus on a specific domain of mental health, a broader measure was 

necessary to capture both emotional and behavior problems that capture overall mental 

health.  The Child Behavior Checklist (CBCL) total score was used to estimate overall 

mental health.  The CBCL is completed by the child’s caregiver and assesses both 

internalizing and externalizing behaviors (Achenbach, 1991b).  A measure such as the 

TSC focuses more on internalizing behaviors.  On the other hand, the CBCL, includes 

both internalizing and externalizing behaviors which offers a more complete indication of 

the child’s mental health.  The CBCL is widely used and has demonstrated to be a 

reliable and valid measure for foster youth (Heflinger, Simpkins, Combs-Orme, 2000).  

Scores for individual CBCL items were not available in the general release data of 

NSCAW; an overall score was provided by the researchers. However, prior research with 

NSCAW subsamples indicates high internal consistency (α=.92; Maikovich, Jaffee, 

Odgers & Gallop, 2008).  

Exposure to violence was measured by the Violence Exposure Scale (VEX-R; 

Fox & Leavitt, 1995). The VEX-R asks youth  23 questions about the violence they may 

have witnessed.  High internal consistency has been demonstrated with a samples of 
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inner-city minority youth (α=.72 to α=.86; Shahinfar & Fox, 2000) and a sub sample of 

NSCAW youth (α=.96).   Questions inquire about acts of violence in their homes such as 

adults being violent towards other adults, weapons used in their homes, drugs being dealt 

in their homes and adults being arrested. Youth are asked if they had ever witnessed an 

event and if they had seen the act occur in the last month.  Two subscales can be created 

for this measure: mild violence exposure and severe violence exposure (Raviv et al. 

2001).  Based on the work of Maikovich and colleagues (2008), a summed score of all 

violent acts youth reported witnessing in the past month was created.  Scores ranged from 

zero to 19 (α=.873 at Wave 1; α=.870 at Wave 3; α=.899 at Wave 4). 

Substance use was measured using questions from the Drug Free School 

Community Act Outcome Study which ask about the child’s alcohol and drug use (Silvia, 

Thorne & Tashjian, 1997).  Based on a scale developed by Wall (2004) for calculating a 

substance abuse score in NSCAW, substances were rated based on seriousness and 

frequency of use.  Wall’s scale has been used by NSCAW researchers examining 

substance use because it takes into account both frequency and seriousness of substance 

use (Bender, 2008; Wall & Kohl, 2007).  In terms of seriousness, substances were coded 

as: ‘0’ for no use; ‘1’  tobacco use; ‘3’ for use of alcohol, inhalants and non-prescribed 

medications; ‘5’ for marijuana use; and ‘7’ for use of more serious drugs.  Frequencies 

were determined by asking youth how many days they had used a particular substance in 

the previous 30 days.  Frequencies were then coded as ‘0’ for no use; ‘1’ for 1 to 2 days; 

‘2’ for 3 to 11 days; and ‘3’ for 12 or more days in a 30 day period.  The substance 

seriousness score was then multiplied by the frequency and a score was calculated for 
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each substance.  Frequencies were then summed for a total score.  A reliability analysis 

was run using the summed scores (α=.655 at Wave 1; α=.681 at Wave 3; α=.658 at Wave 

4).  Although the reliability of this measure was relatively low for this sample, it has been 

widely used as a measure of substance use for this data (Bender, 2008; Wall, 2004; Wall 

& Kohl, 2007).   

Delinquency was measured through a modified version of the Self Report of 

Delinquency or SRD (Elliott & Ageton, 1980).  Self report measures of delinquency 

produce reliable and valid measurements if they include a range of minor to major 

delinquent acts as well as frequencies of those acts (Thornberry & Krohn, 2000). 

Modifications of the measure were made by the NSCAW Research Team based at the 

University of North Carolina Chapel Hill (NSCAW Research Team, 2004).  The measure 

contains 36 items regarding the child’s involvement in delinquent activities including 

skipping school, running away and violent behavior.  Youth were first asked if they had 

committed a specific act in the last six months and assigned a score by the NSCAW 

research team based on the severity of the act (0= did not commit act, 1=minor, 

2=moderate and 3=serious).  Youth were then asked about the frequency of each act and 

assigned a score between zero and five indicating the frequency.  The delinquent act 

score is then multiplied by the frequency score.  These scores are then summed with final 

scores ranging from zero to a theoretical maximum score of 380 with higher scores 

indicate more serious delinquency.  Nine subscales were also created to represent 

different types of delinquent acts including status offenses, public disorder, property 

damage, illegal services, minor theft, fraud, robbery, felony assault and felony theft.  
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NSCAW researchers determined that the scale had an inter-rater reliability of .997 and 

found concurrent validity with similar scales (Grogan-Kaylor, Ruffolo, Ortega & Clarke, 

2008).  For this study sample, a reliability analysis of the nine subscales for each wave 

demonstrates good internal consistency (α=.770 at Wave 1; α=.713 at Wave 3; α=.814 at 

Wave 4).    

For youth over eight years of age, NSCAW measures peer relationships based 

on the Loneliness and Social Dissatisfaction Questionnaire for Youth (Asher & Wheeler, 

1985; Cassidy & Asher, 1992).   These questions relate to the student’s success in 

developing stable friendships and adjustment to the school environment (α=.983 at Wave 

1; α=.995 at Wave 3; α=.997 at Wave 4).  Youth were asked 17 questions relating to their 

relationships with friends.  They were asked to respond to statements on a 5 point Likert 

scale ranging from ‘1’ which indicated never to ‘5’ which indicated always.  Examples of 

items include ‘It’s easy for me to make new friends at school?’ and ‘I felt left out of 

things at school.’  A total score was calculated through multiple steps according to the 

directions of the author of the scale (Asher & Wheeler, 1985; Cassidy & Asher, 1992).  

Negative questions were re-coded in calculated a total score.  Items were re-coded as ‘1’ 

for no or never, ‘2’ for responses indicating sometimes, and ‘3’ for responses indicating 

yes or always.  Final summed scores ranged from zero to 51 with higher scores indicating 

more positive peer relationships.   

Connection to a faith community was measured by asking youth how often they 

attended a religious service and/or activity in the past year.  Answers were given on a 

four-point Likert scale with ‘1’ indicating never attending a religious service, ‘2’ 
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indicating rare or occasional attendance, ‘3’ indicating attendance once or twice a month 

and ‘4’ indicating attendance once a week or more.   

Youth activities were measured through the Youth Self Report- Activities Scale 

(Achenbach, 1991a).  The scale measures involvement in both school and community 

activities (α=.752 at Wave 1; α=.847 at Wave 3; α=.852 at Wave 4).   Youth were asked 

to report if they participate in sports, activities, organizations or employment.  They were 

also asked to rate their own skills in sports and activities and the amount of time they 

spent participating in each.   For participations in organizations and employment, youth 

rated the number of friends they had in each and their behavior when participating in 

organizations and employment.  Scores were calculated according to Achenbach’s 

(1991a) instructions for hand scoring.  Final scores ranged from 0 to 20 with higher 

scores indicating more involvement in activities. 

Cognitive function was measured through the Kaufman Brief Intelligence 

Screening Test (K-Bit) which measures the child’s cognitive development (Kaufman & 

Kaufman, 1990).  The K-Bit measures both verbal and nonverbal intelligence.  Matrices 

or nonverbal items assess the child’s ability to perceive relationships and complete 

analogies.  In NSCAW, the K-Bit was administered to all youth over four years old.  The 

scores for each K-bit item are not available.  Rather, a summed score of the scale was 

provided in the data by the NSCAW research team.  Therefore, reliability analyses could 

not be conducted for this specific study sample.  However, the K-Bit has been shown to 

have high reliability (Kaufman & Kaufman, 1990; Naugle, Chelune & Tucker, 1993).  
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More specifically, Crozier and Barth (2005) studied school age youth in NSCAW and 

reported alpha levels of .76 and .79 for the verbal and non-verbal sections of the K-Bit.   

Future goals were measured through an adapted version of the Expectations 

about Employment, Education, and Life Span Section of the Adolescent Health Survey 

(Bearman, Jones & Udry, 1997).  Three questions measure the child’s expectations about 

their future, specifically whether they expect to marry, graduate from high school and 

have a good job in the future.  Responses are recorded on a five-point Likert scale 

indicating how likely an event is to occur.  Responses to these questions are summed for 

a final score ranging from one to 15 (α=.989 at Wave 1; α=.991 at Wave 3; α=.996 at 

Wave 4).   Higher scores indicate greater future expectations.      

Parental monitoring was measured by the Parental Monitoring Scale (Dishion, 

Patterson, Stoolmiller & Skinner, 1991).  The scale assesses the extent to which the 

parent monitors the child’s activities and whereabouts (α=.636 at Wave 1; α=.940 at 

Wave 3; α=.936 at Wave 4).  The was administered to youth and is comprised of six 

questions  Examples of questions include: ‘How often do you leave the house without 

telling your caregiver or leaving a note?’ and ‘How often does your caregiver know who 

you are with when you are away from home?’  Answers are recorded on a five point 

Likert scale ranging from ‘1’ which equals never to ‘5’ which equals very often.  Higher 

scores indicate greater frequency.  

Relationship with caregiver was measured by eight questions adapted from the 

Rochester Assessment Package for Schools (RAPS) (Connell, 1990; Lynch & Cicchetti, 

1991).  These relationship questions measure the supportiveness of the relationship 
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between the child and his or her current caregiver (α=.866 at Wave 1; α=.882 at Wave 3; 

α=.935 at Wave 4). Examples of statements include: ‘”My (caregiver) doesn’t seem to 

know how I feel about things” and “My (caregiver) helps me a lot.”  The ‘caregiver’ 

referred to in the parenthesis is the child’s current caregiver which may be their foster 

mother, biological mother or other relative. Youth are asked to rate on a scale the degree 

of truth of a statement as follows: 1= not at all true; 2= not very true; 3= sort of true; and 

4= very true.  Scores from all 24 questions are then averaged.  Final scores range from 

one to four with four indicating stronger relationships with caregivers. 

 Contraceptive use was measured by one question asking youth how often they 

use contraception.  Youth were asked ‘When you have sexual intercourse how often have 

 Table 6.  Internal consistency measures for scales across waves (α) 

Variable Wave 1 Wave 3 Wave 4 

School engagement .998 .996 .997 

Exposure to violence .873 .870 .899 

Substance use .655 .681 .658 

Delinquency .770 .713 .814 

Peer relationships .983 .995 .997 

Involvement in activities .752 .847 .852 

Future Goals .989 .991 .996 

Parental monitoring .636 .940 .936 

Relationship with caregiver .866 .882 .935 
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you used protection such as a condom or other methods?’  Only youth who had 

responded that they were sexually active, answered this question.  Youth answered on a 

four point Likert scale ranging from 1=‘never or rarely’ to 4=‘always.’  Higher scores 

indicate more frequent use of contraception.   

3.3.4 Additional variables.   

Race was used as a control variable in both the multinomial and multilevel 

analyses.  Race was reported in wave one by the permanent caregiver.  If more than one 

race was reported, NSCAW researchers coded race as the most rare race listed by the 

participant.  This study uses four race variables: white, non-Hispanic, Black, non-

Hispanic, Hispanic and Other.  Each of these categories was dummy coded with ‘1’ 

indicating the individual is of that race and ‘0’ indicating the individual was not of that 

race. 

Age was used in the multinomial analysis as a proxy for time.  In a growth curve 

analysis, the observed status at a specific time for each individual is a function of their 

individual growth trajectory plus some random error (Raudenbush & Bryk, 2002).  In 

NSCAW, there are multiple waves of data representing points in time.  Youth in this 

study were age 11 and older at wave one and therefore, they were not all the same age at 

wave one.  Differences in outcomes by waves would not provide a comprehensible 

picture of probabilities and odds of outcomes.  Final interpretations of growth curve 

analysis allow a researcher to make statements such as ‘at time x, participants had a 99% 

chance of a certain outcome.’  If waves were used as a measure of time, this statement 

would be ‘at wave one, participants had a 99% chance of a certain outcome.”  Since the 
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participants at wave one are of different ages, this information is of little use to 

practitioners and policy makers.  Using age as a proxy for time, allows for a more 

meaningful interpretation such as ‘at age 14 participants had a 99% chance of a specific 

outcome.’  Therefore, age is used instead of waves as the time variable in this study.   

Age was measured in years and is a derived variable in the study data.  Child’s 

age was calculated by verifying the child and caregivers’ reports of the child’s date of 

birth.  If a discrepancy existed in the reports of the child’s date of birth, the youth’s report 

was generally used if possible. Age was then calculated at each wave subtracting the 

child’s date of birth from the date of the interview.   

Table 7.  Study Variables 

Variable Source Wave* Measure Original 
source

Dependent variable  
Sexual activity Child 4 Derived variable Runyan et al. 

(1997) 
Primary independent variables 

Foster care Derived 1,3,4 Study derived variable based on 
reports from all interviewees

NSCAW 

Caregiver stability Derived 1,3,4 Study derived variable based on 
reports from all interviewees

NSCAW 

Family of origin caseworker 1 Score from caseworker's risk 
assessment

NSCAW 

Child Maltreatment Caseworker 1 Categories of child abuse: 
sexual, physical, neglect, 
failure to protect, emotional, 
abandonment

NSCAW 

Independent variables (risk factors)
School engagement child 1,3,4 Drug Free Schools Outcome 

Study Questions 
US Dept of 
Education 

Mental health Caregiver 1, 3, 4 Child Behavior Checklist Achenbach 
(1991) 

Exposure to violence child 1, 3,4 Violence Exposure Scale 
(VEX-R)- Home Set

Fox & Leavitt 
(1995) 

Substance use child 1,3,4 Drug Free Schools Outcome US Dept of 
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Study Questions Education
Delinquency child 1,3,4 Modified Self Report of 

Deliquency
Elliott & 
Ageton (1980)

Connection to faith 
community 

child 1,3,4 Over the past year, how many 
times did you go to church, 
synagogue, or attend religious 
or spiritual services or 
activities?

Runyan et al. 
(1997) 

Peer relationships child 1,3,4 Lonliness and Social 
Dissatisfaction Questionnaire 
for Young Youth

Asher & 
Wheeler (1985)

Involvement in 
activities 

child 1,3,4 Youth Self Report- Social 
Competence Scale

Achenbach 
(1991) 

Future Goals child 1,3,4 Expectations About 
Employment, Education, and 
Life Span

Bearman, 
Jones & Udry 
1997 

Cognitive 
functioning 

child 1,3,4 Kaufman Brief Intelligence 
Test (K-Bit)

Kaufman & 
Kaufman 1990

Parental monitoring child 1, 3, 4 Parental Monitoring Scale Dishion, 
Patterson, 
Stoolmiller & 
Skinner, 1991)

Relationship with 
caregiver 

child 1,3,4 Rochester Assessment 
Package for Schools (RAPS) 

Connell 
(1990); Lynch 
& Cicchetti 
(1991) 

contraceptive use child 1, 3, 4 When you have had sexual 
intercourse, how much of the 
time have you used protection 
such as a condom or other 
methods?

Runyan et al. 
(1997) 

Control variables       
Age derived 1,3,4 child's age NSCAW 
Race derived 1 child's race NSCAW 

  

3. 4 Analysis. 

The purpose of this study was to address the overall research question “How does 

foster care impact sexual activity and pregnancy among maltreated females?”  In order to 

address this overall question, this study had three specific aims each requiring a separate 

analysis.  Likewise, each analysis required the data and variables meet specific 
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assumptions.  With each analysis, the assumptions that the data must meet were 

examined prior to the analysis.  Additionally, missing data was examined prior to 

completing statistical analyses. 

3.4.1 Aim 1: Descriptive Statistics 

 The first aim of this study was to provide a descriptive analysis of female 

adolescents involved in the child welfare system, including their demographic 

characteristics, type of maltreatment experienced, sexual activity and pregnancy history.  

This aim addressed the relationships indicated by bolded arrows in the conceptual model 

in Figure 13.   The three research questions addressed in this aim (refer to Table Three on 

p. 56) essentially address differences in children based on their placement into foster 

care.  This aim examines potential differences based on foster care placement.   

Figure 13.  Conceptual framework. Aim 1 
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In order to produce these statistics, descriptive statistics are calculated for girls 

who have been placed in foster care and girls who were not placed in foster care 

throughout the study period.  Sample percentages, means and standard deviations were 

calculated for each variable.  For variables that were measured across waves, two 

different calculations were made.  Means and standard deviations were calculated for 

each wave.  Additionally, a mean score for each variable was calculated across waves.  

Aside from presenting basic descriptive statistics, independent sample t-tests were run for 

each variable to determine if there is a difference between girls who have ever been in 

foster care and those girls who were never in foster care.  For dichotomous variables, chi-

square tests were completed to measure the differences between groups. 

3.4.2 Aim 2: Mulinomial regression   

The second aim of this study was to examine the relationship between foster care 

and sexual activity among this population.  The more specific research question 

addressed by this aim is “what factors predict sexual activity and pregnancy for 

maltreated youth?”  In order to answer this question, this aim addresses the relationships 

indicated by bolded arrows in the conceptual model below (Figure 14).   Note that the 

entire model is being examined in this aim with the exclusion of the variable age.  
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Multinomial logistic regression was used to test the hypothesis that foster care 

increases the odds that a child will become sexually active and/or pregnant.  Logistic 

regression predicts the likelihood of membership in a category of the dependent 

dichotomous variable (Hair, Black, Babin, Anderson & Tatham, 2006).   Multinomial or 

polytomous logistic regression is used to predict group membership when the dependent 

categorical variable has two or more categories (McFadden, 1974; Hosmer & Lemeshow, 

2000).  In order to predict the likelihood of sexual activity based on foster care, 

multinomial logistic regression is an appropriate analysis.  The dependent variable in this 

analysis is teen sexual activity which has three categories: abstinent, pregnant and 

sexually active.  In the analysis, sexual activity was used as the comparison group.  

Multinomial regression requires 10 cases per independent variable (Hosmer & 

Lemeshow, 2000).  The multinomial analysis included 25 independent variables 

Figure 14.  Conceptual framework. Aim 2 
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(including the dummy coded variables for race) and required a minimum of 250 cases.  

The sample size of approximately 500 cases met this requirement.  

3.4.3 Aim 3: Hierarchal generalized linear modeling (HGLM)  

 The third aim of this study was to examine risk factors that over time impact the 

relationship between foster care and pregnancy as well as foster care and sexual activity.  

I hypothesized that over time youth placed in foster care and those youth with more 

caregiver changes will have increased rates of pregnancy and sexual activity compared to 

youth with fewer caregiver changes and/or youth never placed in care.  In order to answer 

this question, this aim addresses the relationships indicated by bolded arrows in the 

conceptual model below (Figure 15).   Note that the entire model is examined including 

age.   

Figure 15.  Conceptual framework: Aim 3 
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Because NSCAW is a longitudinal study, measurements are collected at multiple 

points and thus, are not independent of one another.  Given the longitudinal nature of the 

study and the existence of missing data at different waves, basic regression techniques are 

not appropriate (Grogan-Kaylor et al., 2007; Guo, 2006; Rosenthal & Curiel, 2006; 

Singer & Willett, 2003).  Hierarchical linear modeling (HLM) is a multilevel modeling 

technique that addresses the complex structure of longitudinal data to test hypotheses 

(Guo, 2006; Raudenbush & Byrk, 2002).  Utilizing a similar analysis by Rosenthal & 

Curiel (2006), the nesting structure of the analysis was comprised of level 1 variables 

which vary at different waves and level 2 variables which vary for each child.  In other 

words, the variables are nested within each child as shown in Figure 16 on the following 

page.   

Because the dependent variable was not metric, logistic hierarchal generalized 

linear models (HGLM) were used in the analysis.  The overall goal of the analysis was to 

Figure 10.  Illustration of nested data in NSCAW 
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examine the degree to which individual differences affect the likelihood of a child 

becoming sexually active or pregnant over time.  This analysis was completed using 

SPSS Version 16.0 (SPSS Inc., 2004) and HLM (Raudenbush, Byrk & Congdon, 2005) 

statistical software programs.   

Separate analyses were run for each dependent variable: sexually active and 

pregnant.  In both analyses, level one variables included caregiver changes, foster care 

Figure 7.  Model building strategy 
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placement and risk factors.  Level two variables included individual child characteristics 

such as race, type of maltreatment experienced and family of origin problems.  Rather 

than use waves as an indicator of time, age was used to signify the passage of time.  As 

previously discussed, age is a more appropriate variable than waves to represent time 

because it allows for a more accurate analysis of how age impacts sexual activity and 

pregnancy. 

For each analysis, four separate models were run.   Raudenbush & Byrk (2002) 

discuss a variety of submodels used to model change or growth over time.  Bliese and 

Ployhart (2002) argue that a model building approach to growth curve analysis provides 

researches a step by step approach to evaluate complex models.  The authors note that 

any articles using growth curve analysis simply provide final models with parameters and 

interpretations.  They argue that a model building approach allows for the development of 

more accurate or parsimonious models.  This approach also allows for a better 

understanding of how HLM builds off of a basic regression analysis.  Using information 

from Raudenbush and Byrk (2002) and Bliese and Ployhart (2002), this analysis used 

four models which in theory, lead to the most parsimonious model.  These models are the 

unconditional, random coefficient, conditional and fully conditional models.  Figure 17 

on the previous page summarizes each of these models.  The remainder of this section 

discusses each model in more detail. 

Unconditional model.  In HLM and growth curve analysis, model building 

generally begins with a simple model generally called an unconditional model.  This 

model is essentially a baseline model that includes the dependent variable and the time 
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factor (age in this study).  The fact that it includes no predictors makes it “unconditional.”   

The purpose of this model is twofold.  First, this model provides a baseline variance 

measurement that to compare to the final model.  This comparison provides information 

about the predictor variables and whether the significant predictors from subsequent 

models explain additional variance in the dependent variable.  Second, this model 

answers a very basic question: “is there a change in the dependent variable over time?”  If 

the answer to this question is no, then multilevel modeling would not be necessary.  A 

dependent variable that is constant over time could be analyzed using basic regression. 

The equation for the unconditional model is: 

Level-1 Model 
 
Prob(SexuallyActive=1|) = φ 
 
log[φ /(1- φ)] = 0 + 1(age-x̅age) 
 
Level-2 Model 
 0 = 00 + r0 
 1 = 10. 

Random coefficient model.  The second model is the random coefficient model.  

Once the unconditional model has established that the dependent variable does change 

over time, the next step is to determine what factors are impacting that change over time.  

As Raudenbush and Byrk (2002) explain, in the random coefficient model, “level one 

intercepts and level one slopes vary randomly, but no attempt is made to explain this 

variation” (p. 26).   In other words, only level one variables (those factors that also vary 

across time) are included and the model is conditional only at level one.  At level two, 

there are no child level factors in the model.  This model answers the question, “what 
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factors impact individual growth trajectories over time?”  Those level one predictors 

which do not impact change in the dependent variable over time are eliminated from 

subsequent analyses.  The equations for this model are detailed below. 

Level-1 Model 
 
Prob(SexuallyActive=1|) = φ 
 
log[φ /(1- φ)] = 0 + 1(CaregiverChanges) + 2(FosterCare) + 3(age) + 
4(SchoolEngagement) + 5(Exposure) + 6(MentalHealth) + 7(SubstanceUse) + 
8(Delinquency) + 9(PeerRelationships) + 10(Faith) + 11(Activities) + 
12(FutureGoals) + 13(Cognition) + 14 (CaregiverRelationship) + 15 
(ParentalMonitoring) 
 
Level-2 Model 
0 = 00 + r0 
1 = 01 
2 = 02 
3 = 03+ r03 
4 = 04 

5 = 05 
6 = 06 
7 = 07 
8 = 08 
9 = 09 
10 = 100 
11 = 110 
12 = 120 
13 = 130 
14 = 140 
15 = 150 

 

Conditional model.  The third model is called the conditional model.  This model 

is called “conditional” because it includes significant level one predictors and level two 

predictors.  Thus, it is conditional on both levels rather than just on one level as is the 

random coefficient model.  In this model, level one variables that have a significant 
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relationship are included in the analysis.  At level two, the variables race, maltreatment 

types and family of origin problems are included to determine their impact on the 

dependent variable.  This model answers the question, “ what child characteristics impact 

the change in the dependent variable over time?” 

Based on prior research, it would be theoretically correct to examine the 

interactions between level one variables and each level two variable.  However, inclusion 

of multiple interaction effects offers little additional information to address this aim and it 

would require a larger sample size for the model to run and reach congruence.  Normally 

in a growth curve analysis, predictor variables would be included for the coefficient 3 

which represents the slope of age or time.  However, as is discussed later in the results 

section, the model would not converge with predictor variables included for 3 because 

the slope for age did not vary across participants.  Thus, assuming all variables in the 

random coefficient model have a significant relationship with the dependent variable, the 

conditional model is written as follows: 

Level-1 Model 
 
Prob(SexuallyActive=1|) = φ 
 
log[φ /(1- φ)] = 0 + 1(CaregiverChanges) + 2(FosterCare) + 3(age) + 
4(SchoolEngagement) + 5(Exposure) + 6(MentalHealth) + 7(SubstanceUse) + 
8(Delinquency) + 9(PeerRelationships) + 10(Faith) + 11(Activities) + 
12(FutureGoals) + 13(Cognition) + 14 (CaregiverRelationship) + 15 
(ParentalMonitoring) 
 
Level-2 Model 

0 = 0 = 00 + 01(Black)+ 02(Hispanic)+ 03(Other)+ 
04(SexualAbuse)+ 05(PhysicalAbuse)+ 06(EmotionalAbuse)+ 
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07(FailureToProtect) + 08(Neglect)+ 09(Abandonment) + 
10(FamilyOfOrigin) + r0 

1 = 01 
2 = 02 
3 = 03+ r03 
4 = 04 

5 = 05 
6 = 06 
7 = 07 
8 = 08 
9 = 09 
10 = 100 
11 = 110 
12 = 120 
13 = 130 
14 = 140 
15 = 150 

 

Fully conditional model.  Based on the results of the conditional model, a final 

model, the fully conditional model was run.  The fully conditional model theoretically 

provides the most parsimonious model for predicting change in the dependent variable 

over time.  Once the analysis has reached the point of the fully conditional model, non-

significant predictors at both levels have been eliminated.  The elimination of those non-

significant variables should create a model that predicts the dependent variable most 

accurately.  This model can be used to calculate the probabilities that the dependent 

variable will occur.  Additionally, this model can be compared to the unconditional 

model to determine whether any additional variance is explained by the predictors. The 

fully conditional model is written just as the conditional model above except without 

those predictors that are not significant. 
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Power analysis.  For the multilevel analysis, a Monte Carlo study was conducted 

using MPlus (Muthen & Muthen, 1998).  Monte Carlo studies are useful for determining 

sample size and power needed for multilevel studies (Muthen & Muthen, 2002).  In many 

cases Monte Carlo studies are a more useful method for examining statistical power and 

sample size issues. Specific parameters such as sample size, number of waves and 

number of variables are included to determine whether the sample size is adequate.  A 

power analysis was conducted using an estimated sample size of 500 across 4 waves of 

data with 15 independent variables.  The simulation study included 1000 repetitions.  

Power calculations are based on α = .05.  This Monte Carlo study demonstrated that the 

power to reject the hypothesis that the slope growth factor means is zero is 0.98.  In other 

words,  study specifications were sufficient to reject the null hypothesis almost 98% of 

the time.  These results demonstrate that the sample size of this study is sufficient. 

3.4.4 NSCAW weights. 

Youth included in NSCAW were selected through a complex sampling design 

which requires the use of weights to produce correct standard errors (Beimer, Christ, 

Wheeles & Wiesen, 2005).  As noted in previous sections, NSCAW is a two stage 

stratified random sample.  Nine sampling strata were created across the nation.  Eight of 

the strata include those eight states with the highest numbers of child welfare cases.  The 

remaining ninth stratum includes the other 38 states.  Each of the nine strata were divided 

into primary sampling units (PSUs) which typically corresponded to child protective 

services regions or counties.  A sample of PSUs was randomly selected.  Youth were then 

included in the sampling frame if they were reported for maltreatment in that PSU during 
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the study period.  Youth were then randomly selected for the study.  Eight subgroups of 

youth were included in the sampling frame to ensure different age groups and types of 

services received were represented in the sample (Beimer et al., 2005). 

In order to account for the complex sampling design, a weight was calculated for 

the eight stratum (STRATUM).  Another weight was calculated for the primary sampling 

units (NSCAWPSU).  Multiple weights were calculated for youth for each wave and 

across multiple waves (ex. NANALW34).    Application of these weights in statistical 

programs is also a complex issue.  For instance, programs such as SPSS do not handle 

weights appropriately.  Until recently, SAS was not able to handle complex survey 

designs either.  In order to properly apply weights, different strategies were used to 

complete the analysis for each aim. 

In aim one, descriptive statistics and sample means were calculated.  Using SAS, 

proc surveyfreq and proc surveymeans were used to calculate descriptive statistics and 

chi-square tests.  Proc surveyreg was used for t-tests.  These procedures allowed for a 

proper weighted analysis which included stratum weights (STRATUM), cluster weights 

(NSCAWPSU) and child weights (NANALW34). 

Aim two requires a multinomial regression.  The multinomial regression was run 

in SAS using the procsurveylogistic with a link=glogit specification.  This analysis used 

the same weights used in the descriptive statistics: STRATUM, NCSAWPSU and 

NANALW34. 

Finally, aim three is a multilevel modeling analysis.  Completion of this analysis 

is not as straightforward.  The program HLM is specifically designed to complete 
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analyses of multilevel models.  However, HLM has only recently added features to apply 

weights (Christ, Biemer & Wiesen, 2007) and it is not yet capable of handling a complex 

sampling design such as NSCAW which includes various strata and cluster weights.  

Therefore, the NSCAW research team recommends using SAS with callable SUDAAN to 

apply the appropriate weights (Christ et al., 2007; Biemer et al., 2005).  SUDAAN is a 

unique program designed specifically to handle complex survey weights.  The deficit to 

this strategy is that SUDAAN only calculates fixed effects models or “marginal models” 

(Biemer et al., 2005).  No random effects are be calculated meaning there is missing 

information about unexplained variance and the variation in slopes for age.  Some 

NSCAW researchers use the marginal models to present their results (Wall, 2004) while 

others use HLM and apply child level weights (Rosenthal & Curiel, 2006).  In this study, 

both types of analyses are run.  The results presented in chapter four are from an HLM 

analysis with child level weights.  Appendices I and J contain weighted tables for the 

marginal models completed using SAS with callable SUDAAN. 

3.4.5 Missing data 

In completing aim one, missing data was discovered.  As with any large study, 

missing data are present in NSCAW either due to attrition or data not being recorded for 

a child.  Missing data was handled in two different ways.  The dependent variables were 

constructed by examining data in prior or subsequent waves and therefore, missing data 

was not necessarily a problem.  Independent variables were multiply imputed to handle 

missing data. 
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The dependent variables in the analysis were calculated by examining prior waves 

and in most cases, youth had complete data for wave one.   For instance, if a child 

reported they were sexually active at wave one but they are absent from wave three or 

four, sexual activity was still coded to reflect that the child was sexually active at waves 

three and four.  In cases where the child reported they were abstinent and are missing in 

subsequent waves, the child is still considered abstinent.  Thus, sexual activity and 

pregnancy are likely conservative estimates.   

Missing data were more prominent for the independent variables, particularly risk 

factors.  For these variables, multiple imputations were conducted.  Using an algorithm 

adapted by King, Honaker, Joseph and Scheve (2001), multiple imputations were made.  

King and colleagues developed a widely used program for missing data, Amelia II 

(Honaker, King & Blackwell, 2010).  This program runs through R and multiply imputes 

data quickly and efficiently.  Multiple databases, in this case five, were created and 

missing data was imputed based on observed values.  In HLM, each of the five datasets 

was used and an analysis was conducted on each dataset.  The final results were 

determined by HLM averaging the results of the five datasets.  For aims one and two, the 

first imputed dataset produced by Amelia was used for analysis. 
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CHAPTER 4:  RESULTS 

The purpose of this study is to examine the impact of foster care on sexual 

activity and pregnancy of maltreated youth. Table Eight below displays the analysis 

Table 8. Summary of aims and analyses
Aim Overall research 

question 
Specific research 

questions addressed 
Hypotheses Analyses 

1 

To provide 
descriptive 
information about 
the study sample.   

What are the differences in 
sexual activity for 
maltreated females who 
have been in foster care and 
those who have not been in 
foster care? 

Maltreated females who are in 
foster care will have higher 
rates of sexual activity and 
pregnancy. 

Descriptive 
statistics, t-
tests, chi-

square 

What are the differences in 
risk factors for maltreated 
females who have been in 
foster care and those who 
have not been in foster care 

Maltreated females who have 
been in foster care will have 
increased risk factors. 

What are the differences in 
race, maltreatment and 
problems in the family of 
origin for children who have 
been in foster care and those 
who have not been in foster 
care? 

Maltreated females who have 
been in foster care will have 
higher rates of maltreatment, 
more problems in their family 
of origin.  Females in foster 
care will also be 
disproportionally Black. 

2 

To examine the 
relationship between 
foster care and 
sexual activity 
among maltreated 
females. 

What factors predict sexual 
activity and pregnancy for 
maltreated youth? 

Foster care placement, 
caregiver changes and risk 
factors will increase the 
likelihood of sexual activity and 
pregnancy. 

Multinomial 
regression 

3 

To examine the 
relationship between 
foster care and 
sexual activity 
among maltreated 
females. 

What factors predict sexual 
activity for maltreated youth 
over time? 
 

Foster care placement, 
caregiver changes and risk 
factors will increase the 
likelihood of sexual activity and 
pregnancy as the child ages. 
 

Hierarchal 
linear 

modeling What factors predict 
pregnancy for maltreated 
youth over time? 

Foster care placement, 
caregiver changes and risk 
factors will increase the 
likelihood of sexual activity and 
pregnancy as the child ages. 
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completed for each aim.  In this chapter, results from each aim are presented along with a 

discussion of assumptions and analysis requirements. A brief overview of the aims and 

analyses is presented in Table 8 on the previous page.   

4.1 Aim 1: Descriptive Statistics 

Aim one is to provide a descriptive analysis of female adolescents involved in the 

child welfare system and explore the differences between those girls placed in foster care 

and those not placed in care.  Sample descriptive statistics, independent sample t-tests 

and chi-square tests are used to address this aim.  T-test results were analyzed without 

assuming equal variances between groups.   

Table 9.  Sample characteristics  
 Foster care  

(n=123; 20.27%) 
Not in foster care 
(n=373; 79.73%) 

χ2  

Sexual Activity     
Abstinent 56.24% 48.06% 1.12 
Sexually Active 27.58% 32.89%  
Pregnant 16.18% 19.06%  

Race    
Black  26.07% 24.01% 0.06 
White  47.59% 45.73% 0.05 
Hispanic  24.26% 20.96% 0.14 
Other* 2.80% 7.07% 5.28 

Type of abuse    
Sexual 23.77% 17.60% 0.35 
Physical 37.08% 35.32% 0.04 
Emotional 13.07% 11.93%  
Failure to protect 16.62% 16.16% >0.01 
Neglect  24.17% 36.86% 1.91 
Abandonment  0.53% 0.22% 0.94 
***p<0.001; **p<0.01; *p<0.05; +p<0.10 

 

 

4.1.1 Foster Care Placement 
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The sample for the analyses includes 496 females over the age of 11 and living 

with their primary caregiver at wave one of NSCAW.  Of these girls, only 20.27% were 

placed in foster care during the four waves of data collection.  The remaining girls were 

never placed in foster care.   

These statistics are somewhat in line with national reports from state agencies.  In 

2008, there were almost two million reports of maltreatment to state child protection 

agencies (DHHS, 2009) and slightly less than 300,000 youth were in foster care (DHHS, 

2009).  Nationwide, only a small percentage of cases investigated for maltreatment result 

in a child placed in foster care.  However, because NSCAW was a longitudinal study, 

there was a greater chance that youth would be placed in care over the years, thus the 

slightly higher rates of foster care placement. 

In order to further examine the rates of removal, I computed additional descriptive 

statistics for all girls in NSCAW.  Based on that analysis, 38% of youth were placed in 

foster care during the study period.  This slightly higher percentage of removals may be 

the result of age differences.  Younger youth receive higher priority in investigations and 

are more likely to be placed in foster care.  When younger youth are included in the 

sample, the rates of foster care placement increases.  Females ages 11 to 18 were less 

likely to be removed. 

4.1.2 Sexual activity 

Based on Table 9 on page 98, Rates of sexual activity and pregnancy appear to be 

higher for those girls who were never placed in foster care.  However, there are no 

statistically significant differences in sexual activity between girls who were never placed 
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in foster care from their homes and girls who were placed in foster care (χ2= 1.1160, 

p=0.575).  Recall that categories for abstinent, sexually active and pregnant were 

constructed to be mutually exclusive.  Girls who were not in foster care had higher rates 

of sexual activity.  Of those girls in foster care, 32.89% reported being sexually active 

compared to 27.58% of girls who were in foster care.  This difference is not statistically 

significant.  Likewise, 16.18% of girls who were in foster care were ever pregnant versus 

19.06% of girls who were not in foster care.  Again, this difference is not statistically 

significant revealing that there is not a statistically significant difference for this sample 

in pregnancy rates between those girls placed in foster care and those girls never in foster 

care.   

4.1.3 Race 

There are no significant differences in terms of race between girls who were in 

foster care and girls who were not in foster care.  Roughly 48% of the girls in foster care 

were White, non-Hispanic compared with 46% of the girls who were not in foster care 

(χ2= 0.0462, p=0.8303).  Of those girls who were in foster care, 26.07% were Black, non-

Hispanic compared to 24.01% of girls not in foster care (χ2= 0.0629, p=0.803).  

Approximately 24% of those girls in foster care were Hispanic and 21% of girls not in 

foster care were Hispanic (χ2= 0.1391, p=0.710).  Finally, 2.80% of girls in foster care 

were another race or multiracial and 7.07% of girls not in foster care were another race or 

multiracial.  There was a slightly significant difference in groups for girls whose races 

were multiracial or another race (χ2= 5.280, p=0.024).   

4.1.4 Maltreatment 
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There are also no significant differences in the types of abuse experienced by 

girls.  Roughly 24% of the girls in foster care and 18% of the girls never in foster care 

were sexually abused (χ2= 0.349, p=0.556).  Rates of physical abuse are only slightly 

higher for those girls who were in foster care with 37% of girls who were in foster care 

experiencing physical abuse versus 35% of girls who were not in foster care (χ2= 0.039, 

p=0.845).  Rates of failure to protect were almost exact between the groups with 16.62% 

of those girls who were in foster care experiencing failure to protect versus 16.16% of 

girls who were not in foster care (χ2= 0.004, p=0.953).  Approximately 24% of girls who 

were in foster care experienced emotional abuse and 12% of girls not in foster care 

experienced emotional abuse (χ2= 0.042, p=0.8383).  Neglect rates show that girls who 

stayed in their homes experienced neglect at a higher rate than those who were in foster 

care.  In terms of neglect, 24.17% of girls who were in foster care experienced neglect 

Table 10.  Sample means  
 Foster care  

(n=123; 20.27%) 
Not in foster care 
(n=373; 79.73%) 

 

 M SD M SD T statistic 
Age (average across waves) 13.89 4.9 14.12 2.6 1.60 
Caregiver Changes *** 0.56 2.45 0.13 0.89 -4.26
Family of Origin Problems  2.77 7.13 2.99 4.23 -0.18
Risk Factors      

School engagement  2.67 0.69 2.67 0.64 0.60
Exposure to violence  5.17 11.58 5.12 6.68 1.75
Mental health 61.92 84.41 58.78 59.91 -0.74
Substance use 2.07 7.79 1.83 6.90 -0.67
Delinquency  2.85 10.47 3.06 12.25 -0.36
Peer relationships 29.11 32.74 29.44 22.49 0.91
Faith connection 2.89 2.45 2.77 1.56 -0.59
Activities 6.44 11.36 6.48 7.13 1.48
Future goals 13.44 3.12 13.10 3.34 -2.73
Cognitive ability 91.08 36.75 92.74 30.07 1.50
Caregiver relationships 3.14 1.78 3.20 1.34 1.30
Parental monitoring  3.66 1.11 3.71 0.89 0.22
Contraceptive use 3.01 2.23 3.09 1.34 1.39
***p<0.001; **p<0.01; *p<0.05; +p<0.10  
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versus 36.86% of girls who were not in foster care (χ2= 1.912, p=0.171).  Finally, only a 

small number of girls were abandoned.  In both groups, less than 1% of the girls 

experienced abandonment and the difference was not statistically significant (χ2= 0.944, 

p=0.334).   

4.1.5 Caregiver Changes 

Caregiver changes were calculated by counting the number of times a child 

changed primary caregivers for each wave of data collection. This variable is a 

cumulative count of the number of times caregivers were different at each wave.  Note 

that this variable excludes a child’s initial entry into foster care.  Across waves, girls 

averaged less than one caregiver change.  However, the mean number of caregiver 

changes for girls who were in foster care (x̅=0.56, s=2.45) is higher than the mean 

number of caregiver changes for girls who were not in foster care (x̅=0.13, s=.89).  This 

difference is statistically significant (t=-4.26, p<.000).   

4.1.6 Age 

There are no significant differences in ages between those girls who were in foster 

care and those who were not in foster care.  The girls in this study ranged from ages 11 

through 17.  The overall average age across waves for girls who were in foster care is 

13.89 and 14.12 for girls never in foster care.  The mean age for all girls across waves is 

13.95 or 14 years.  This number also represents the grand mean which is used to interpret 

results in the multilevel modeling analyses.   

Perhaps easier to interpret are the mean ages for each wave.  Those girls who 

were never in foster care from their homes were on average of 12.71 years old at wave 
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one and girls who were in foster care were on average 12.57 years old (t=1.58, p=0.117).  

At wave three, girls who were in foster care were on average 13.96 years old while those 

girls who were in foster care were on average 13.86 years old (t=-1.00, p=0.319).  

Finally, at wave four, those girls who were never in foster care were on average 15.27 

years old and those girls who were in foster care were on average 15.15 years old (t=-

0.04, p=0.970).   

 4.1.7 Family of origin problems 

Family of origin problems is measured on a study created scale that ranges from 

one to 19 with higher scores indicating more problems.  Girls who were never in foster 

care from their homes had a slightly higher mean on the scale (x̅=2.99, s=4.23) than girls 

who were not in foster care from their home (x̅=2.77, s=7.13).  However, this difference 

is not significantly different (t=-0.18, p=.860).  So, despite significant differences in the 

number of caregiver changes, there is no difference in terms of problems in the family of 

origin.  Problems in the family origin are similar for girls who were in foster care and 

those who were not in foster care. 

4.1.8 Risk factors 

 Risk factors were calculated as a mean score across waves for use in a 

multinomial regression (Table 10) and as scores per wave for use in multilevel modeling 

(Table 11).  Unlike the multilevel model, the multinomial regression is a cross sectional 

analysis.  Because there are three scores for each risk factor, the decision was made to use 

the mean of the scores across the waves.  Another alternative would be to use the lowest 

risk factor score and the highest risk factor score across the waves or simply choose a 
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wave to use. However, there was not a clear pattern to demonstrate that risk factors 

increased and thus, wave four scores should be used.  Also the highest risk factor score 

would not make significant difference since there was not a strong difference in scores 

across waves.  In most cases, using the mean scores rather than either of the two options 

mentioned above results in a tenth of a decimal point difference.  Therefore, the 

significance of the risk factors in the multinomial model did not change. 

Overall, mean scores of risk factors are similar across the waves and similar to the 

overall mean score.  There are some differences in the cumulative mean scores of risk 

factors for girls who were in foster care and those girls who were in foster care, but none 

of these differences are statistically significant. 

Table 11.  Sample Means for Risk Factors Across Waves 

 
Foster care 

(n=123; 20.27%) 
Not in foster care  
(n=373; 79.73%) 

 Waves Waves 
 1 3 4 1 3 4 
 M S M S M S M S M S M S 
School Engagement 2.73 0.89 2.61 1.11 2.70 0.67 2.72 0.67 2.66 0.45 2.67 0.45
Exposure to 
Violence 5.29 12.25 5.41 14.48 4.76 10.91 5.51 10.24 4.99 5.57 4.76 5.79
Mental Health 66.41 111.58 62.36 90.20 59.23 103.78 60.21 84.41 58.49 52.56 56.49 49.44
Substance Use 2.29 12.03 2.35 9.13 3.62 22.27 2.58 16.48 2.44 11.80 2.15 7.79
Delinquency 3.05 13.81 2.73 14.70 3.69 14.03 4.27 29.18 3.04 10.02 2.78 8.24
Peer relationships 33.02 54.12 27.83 34.52 27.34 27.62 30.27 26.06 29.73 19.82 27.99 18.48
Faith Connection 3.07 2.45 3.07 3.12 2.86 3.12 3.08 2.45 2.94 2.00 2.68 2.00
Activities 9.60 11.14 9.35 19.82 6.70 22.05 10.55 6.68 7.86 14.92 7.19 13.36
Future goals 13.69 5.79 13.27 4.90 13.22 4.45 13.22 3.56 12.83 3.79 13.02 3.79
Cognitive ability 91.38 40.76 91.95 36.30 92.81 37.42 93.87 40.76 93.20 28.51 92.14 27.17
Caregiver 
relationships 3.08 2.23 3.12 2.00 3.32 13.36 3.16 1.78 3.27 1.11 3.25 0.89
Parental monitoring 3.71 2.00 3.62 1.56 3.66 1.56 3.64 0.89 3.75 0.89 3.74 1.11
Contraceptive Use 2.87 1.78 2.91 2.23 2.96 1.78 2.94 1.29 2.99 1.11 2.98 1.34
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School engagement scores for girls who were in foster care (x̅=2.67, s=0.69) were 

the same for those girls who were in foster care (x̅=2.67, s=0.64).  Thus, this difference is 

not statistically significant (t=0.60, p=0.547).  In looking at the school engagement scores 

across waves, the scores are fairly consistent across waves.  Scores for girls who were 

never in foster care slightly decrease from wave one to wave three, but rise again at wave 

four  (x̅ wave 1= 2.73, x̅ wave 3= 2.61, x̅ wave 4= 2.70).  For girls who were in foster 

care, scores followed the same pattern with a slight decrease in wave three, but an 

increase in wave four (x̅ wave 1= 2.72, x̅ wave 3= 2.66, x̅ wave 4= 2.67).   

  Exposure to violence scores are higher for those girls who were in foster care 

from their homes (x̅=5.17, s=11.58) compared to girls who were never in foster care 

(x̅=5.12, s=6.68).  However, this difference is not statistically significant (t=1.75, 

p=0.084) in looking at mean scores across waves, girls who were in foster care from their 

homes have similar rates of exposure to violence (x̅ wave 1= 5.29, x̅ wave 3= 5.41, x̅ 

wave 4= 4.76) compared to girls never in foster care from their homes (x̅ wave 1= 5.51, x̅ 

wave 3= 4.99, x̅ wave 4= 4.76). Regardless of whether or not the child was placed in 

foster care, rates of exposure to both community and family violence remain similar for 

both groups of girls.  The girls reported less exposure to violence as time passed. 

Mental health scores are also similar for both groups of girls.  Girls who were in 

foster care from their homes have only slightly more mental health problems (x̅=61.92, 

s=84.41) than girls who were never in foster care from their homes (x̅=58.78, s=59.91).  

The difference between the groups is not statistically significant (t=-0.74, p=0.460).  For 

girls who were never in foster care, mental health problems appear to decrease over time 
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(x̅ wave 1= 60.21, x̅ wave 3= 58.49, x̅ wave 4= 56.49).  Mental health problems also 

decrease for girls that were in foster care, but their scores are always higher than those 

girls who were never in foster care (x̅ wave 1= 66.41, x̅ wave 3= 62.36, x̅ wave 4= 

59.23).     

Like the risk factors listed above, substance use did not significantly differ 

between groups (t=-0.67, p=0.506).  Girls who were in foster care have higher rates of 

substance use (x̅=2.07, s=7.79) compared to girls who were not in foster care (x̅=1.83, 

s=6.90).   At waves one and three, girls who are never in foster care report more 

substance use(x̅=2.58, x̅=2.44)  than those girls who are in foster care (x̅=2.29, x̅=2.35 ).  

However, at wave three, those girls who were in foster care have higher substance use 

rates (x̅=3.62) than those who were never in foster care whose rate of substance use 

actually decreases from wave three (x̅=2.15). 

The overall delinquency rates for girls in foster care from their homes is actually 

lower (x̅=2.85, s=10.47) than for girls who were never in foster care (x̅=3.06, s=12.25).  

However, this difference is not statistically significant (t=-0.36, p=0.719).  In looking at 

delinquency across waves, a pattern similar to substance use is revealed.  At waves one 

and three, those girls who are never in foster care from their homes report more 

delinquency (x̅=4.27, x̅=3.04 ) than those girls who were in foster care (x̅=3.05, x̅=2.73 ).   

.However, at wave four, girls who had been in foster care have higher rates of 

delinquency (x̅=3.69) than those girls who were never in foster care   (x̅=2.78). 

Girls in both groups also have similar scores for peer relationships.  Those girls in 

foster care from their homes had slightly lower scores (x̅=29.11, s=32.74) compared to 
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those girls who were never in foster care (x̅=29.44, s=22.49).  This difference is not 

statistically significant (t=0.91, p=0.365).  For both groups of girls, the quality of  peer 

relationships appear to decrease over time.  Girls who were never in foster care have 

mean scores of 33.02 at wave one, 27.83 at wave three and 27.34 at wave three.  Girls 

who were in foster care have mean scores of 30.27 at wave one, 29.73 at wave three and 

27.99 at wave four.  While both groups decrease in their mean score of positive 

relationships over time, girls who were in foster care have a greater difference in scores 

from wave one to wave four.  Their scores decrease by 5.68 points from wave one to 

wave three compared to 2.28 points for girls who were never in foster care. 

In terms of faith connection, girls who were in foster care reported attending faith 

service or activity more frequently (x̅=2.89, s=2.45) than girls who were not in foster care 

(x̅=2.77, s=1.56).  This difference is not statistically significant (t=-0.59, p=0.560).  Over 

time, attendance at religious services or events decreases for both groups.  Girls who 

were never in foster care have a mean score of 3.07 at waves one and three.  However, at 

wave four, their mean score is 2.86.  Similarly, those girls who were in foster care have 

mean score of 3.08 at wave one which decreases to 2.94 at wave three and 2.68 at wave 

four.   

Girls in both groups reported similar rates of activities.  Those girls in foster care 

from their homes reported only slightly less  (x̅=6.44, s=11.36) than girls who were never 

in foster care from their homes (x̅=6.48, s=7.13).  This difference is not statistically 

significant (t=1.48, p=0.143).  Over time, the amount of activities reported by both 

groups decreases, but the decrease is more dramatic for those girls who were never in 
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foster care.  Girls who were never in foster care from their homes have a mean score of 

9.60 at wave one, but their mean score drops to 6.70 at wave four which is a difference of 

2.9 points.  Likewise, girls who were in foster care from their home have a mean score of 

10.55 at wave one and their mean score decreases to 7.19 by wave four which is a 

difference of 3.36.   

Girls also have similar scores in terms of future goals.  Girls who were in foster 

care report less future goals (x̅=13.10, s=3.12) compared to girls never in foster care 

(x̅=13.44, s=3.34).  However, this difference is not statistically significant (t= -2.73, 

p=0.008).  In general, mean scores on future goals remain fairly constant over time.  Girls 

who were never in foster care  report more future goals throughout the study  (x̅ wave 1= 

13.69, x̅ wave 3= 13.27, x̅ wave 4= 13.22) compared to girls in foster care homes (x̅ wave 

1= 13.22, x̅ wave 3= 12.83, x̅ wave 4= 13.02).   

Cognitive ability does not significantly differ between the two groups (t=1.50, 

p=0.139).  Girls who were in foster care have lower cognitive ability (x̅=91.08, s=36.75) 

than girls who were never in foster care (x̅=92.74, s=30.07). Cognitive ability remains 

fairly consistent over time.  Girls who were never in foster care have higher levels of 

cognitive ability at almost every wave  (x̅ wave 1= 93.87, x̅ wave 3= 93.20, x̅ wave 4= 

92.14) compared to girls who were in foster care (x̅ wave 1= 91.38, x̅ wave 3= 91.95, x̅ 

wave 4= 92.81).   

Despite that fact that girls never in foster care are living with their primary 

caregiver and girls in foster care live with different caregivers, there is no difference in 

the quality of caregiver relationships reported by their girls (t=1.30, p=0.198).  Girls who 
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were never in foster care have a mean caregiver relationship score of 3.14 (s=1.78) and 

girls who were in foster care have a mean score of 3.20 (s=1.34).  At each wave, the 

scores between the two groups are similar (girls never in foster care: x̅ wave 1= 3.16, x̅ 

wave 3= 3.27, x̅ wave 4= 3.25; girls ever in foster care:  x̅ wave 1= 3.08, x̅ wave 3= 3.12, 

x̅ wave 4= 3.32).  

Parental monitoring did not differ between groups (t=0.22, p=0.825). Girls who 

were in foster care reported less parental monitoring (x̅=3.66, s=1.11) than girls who 

were never in foster care (x̅=3.71, s=0.89).  Over time, mean scores for girls who were 

never in foster care increase (x̅ wave 1= 3.64, x̅ wave 4= 3.74) while scores for  girls who 

were in foster care decrease (x̅ wave 1= 3.71, x̅ wave 4= 3.66). 

There are also no significant differences in contraceptive use between the two 

groups (t=1.39, p=0.169).  Girls who were in foster care report lower rates of 

contraceptive use (x̅=3.01, s=2.23) than girls who were never in foster care (x̅=3.09, 

s=1.34).  However, examining the differences across waves reveals more differences in 

contraceptive use.  Girls who were never in foster care have higher contraceptive use at 

every wave (x̅ wave 1= 2.94, x̅ wave 3= 2.99, x̅ wave 4= 2.98) compared to girls who 

were in foster care (x̅ wave 1= 2.87, x̅ wave 3= 2.91, x̅ wave 4= 2.96). 

4.1.9 Summary of substantive findings for Aim 1 
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Findings from this aim demonstrate that there are no differences in sexual activity 

and pregnancy based on placement in foster care.  In fact, there are no substantive 

differences between girls who were in foster care and those who were not in foster care 

other than the number of caregiver changes.  The number of caregiver changes is greater 

for youth in foster care.   The two groups appear to be very similar with regards to their 

family of origin, abuse experienced and risk and factors.  Progress towards answering the 

overall research question is shown below in Figure 16. 

4.2 Aim Two: Multinomial regression 

Aim two was to examine the relationship between caregiver stability and sexual 

activity among maltreated females.  Sexual activity included three mutually exclusive 

Aim 1

•To provide descriptive information about the study sample. 
•Result: There are no substantive differences based on foster care.

Aim 2

•To examine the relationship between foster care and sexual activity among 
maltreated females.  

Aim 3

•To examine the impact of foster care on the risk and protective factors 
leading to sexual activity over time.  

Figure 18.  Findings from Aim 1: Progress towards overall research question 

Overall research question: 
How does foster care impact sexual activity and pregnancy for maltreated youth?
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categories: abstinent, sexually active and pregnant.  Although in reality sexually active 

and pregnancy are not mutually exclusive, the variable sexual activity used in this 

analysis was constructed so that abstinent, sexually active and pregnancy were all 

mutually exclusive.  In the analysis, sexually active was used as the comparison/reference 

group.  In this analysis, ‘0’ equals abstinent, ‘1’ equals sexually active and ‘2’  equals 

pregnant. 

Results suggest the existence of an overall relationship between the dependent 

variable, sexual activity, and the independent variables included in the analyses 

(χ2=413.208, df=48, p<.0001).  Several independent variables have a significant overall 

relationship with sexual activity but neither removal from their home or changes in 

caregivers appear to impact sexual activity.  Removal from the child’s home does not 

have a significant relationship with sexual activity (χ2=1.229, df=2, p=.541). Caregiver 

changes does not have a statistically significant relationship with sexual activity 

(χ2=2.568, df=2, p=0.281).  Thus, neither of the two primary independent variables has an 

impact on sexual activity.  Rather, it appears that other factors have an impact on sexual 

activity.  For instance, family of origin problems have a significant relationship with 

sexual activity (χ2=9.485, df=2, p=.009) suggesting that problems the child encountered 

in their family of origin impact sexual activity and pregnancy. Race also appears to be a 

factor distinguishing  
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between the levels of sexual activity.  Specifically, being Black appears to 

influence sexual activity when compared to whites (χ2=14.196, df=2, p<.001).  Only two 

types of abuse impact sexual activity.  Failure to protect has a significant influence on 

sexual activity (χ2=10.150, df=2, p=.006).  Sexual abuse also has a significant influence 

Table 12.  Results from multinomial regression 

Likelihood ratio tests 

 χ2 df Sig 

Foster care 1.229 2 0.541 
Caregiver Changes 2.538 2 0.281 
Family of Origin Problems 9.485 2 0.009 
Race    

(White)    
Black 14.196 2 0.001 

Hispanic 0.801 2 0.670 
Other 0.043 2 0.979 

Type of abuse    
(Neglect)    
Physical 0.826 2 0.662 

Emotional 0.466 2 0.792 
Failure to protect 10.150 2 0.006 

Sexual 9.966 2 0.007 
Abandonment 0.125 2 0.940 

Risk Factors    
School engagement 1.036 2 0.596 

Exposure to violence 0.036 2 0.982 
Mental health 1.880 2 0.391 
Substance use 14.413 2 0.001 

Delinquency 10.410 2 0.006 
Peer relationships 2.605 2 0.2718 
Faith connection 3.584 2 0.167 

Activities 0.946 2 0.623 
Future goals 2.896 2 0.235 

Cognition 11.467 2 0.003 
Caregiver relationships 1.277 2 0.528 

Parental monitoring 3.552 2 0.170 
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on sexual activity (χ2=9.966, df=2, p=.007).  In terms of risk factors, only three factors 

have a significant relationship with sexual activity: substance use (χ2=14.413, df=2, 

p<.001), delinquency (χ2=10.410, df=2, p=.006) and cognitive ability (χ2=11.467, df=2, 

p=.003).   

4.2.1 Results for sexually active vs. abstinent 

Many of the independent variables that have a significant relationship with sexual 

activity are statistically significant in distinguishing between females who are sexually 

active and females who are abstinent.  For example, problems within the family of origin 

are a significant factor that distinguishes girls who remain abstinent and those who 

become sexually active.  Girls with more family of origin problems are more likely to be 

sexually active (wald statistic=6.56, p=0.010).  For each point increase in problems 

within the family of origin, the odds of a girl being sexually active increase by 17%. 

Race also influenced abstinence and sexual activity.  Black adolescents were more 

likely to be sexually active compared to white adolescents (wald statistic=8.444, 

p=0.004).  Black maltreated adolescents were four times as likely to be sexually active 

compared to white maltreated adolescents. 

  Only one form of child maltreatment distinguished between the groups.  Sexual 

abuse was a significant factor in distinguishing between girls who are abstinent and 

sexually active (wald statistic=9.995, p=0.002).  Girls who have been sexually abused 

have over five times increased odds of being sexually active. 

Only one risk factor distinguishes between those girls who are abstinent and those 

who are sexually active.  Girls who use substances are more to be sexually active (wald  
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statistic=14.116, p=.000).  For each one point increase in substance use, the odds of a girl 

being sexually active increase by 30%.   

 

 

 

 

 

 

4.2.2 Results for sexually active vs. pregnant 

Table 13.  Results from multinomial regression  
Abstinent (0) vs. sexually active (1) 

 B SE Wald df Sig Exp(B) Lower 
Bound 

Upper 
Bound 

Foster care -0.623 0.572 1.189 1 0.276 0.536 0.175 1.644 
Caregiver Changes -0.470 0.303 2.408 1 0.121 0.625 0.345 1.132 
Family of Origin 
Problems 

0.193 0.075 6.56 1 0.010 1.177 0.712 0.956 

Race         
(White)         

Black 1.379 0.475 8.444 1 0.004 3.973 1.567 10.073 
Hispanic 0.239 0.611 0.153 1 0.696 1.270 0.383 4.208 

Other 0.199 1.044 0.037 1 0.849 1.221 0.158 9.440 
Type of abuse         

Neglect -0.212 0.484 0.191 1 0.662 0.809 0.313 2.090 
Physical 0.307 0.481 0.407 1 0.524 1.359 0.529 3.491 

Emotional -0.348 0.545 0.406 1 0.524 0.706 0.243 2.057 
Failure to protect 0.227 0.539 0.177 1 0.674 1.255 0.436 3.607 

Sexual 1.647 0.522 9.955 1 0.002 5.190 1.866 14.434 
Abandonment 0.303 1.231 0.060 1 0.806 1.353 0.121 15.109 

Risk Factors         
School engagement 0.727 1.056 0.475 1 0.491 2.069 0.261 16.382 

Exposure to violence -0.001 0.081 0.000 1 0.987 0.999 0.852 1.171 
Mental health -0.005 0.011 0.256 1 0.613 0.995 0.974 1.016 
Substance use 0.349 0.093 14.116 1 0.000 1.295 0.588 0.846 

Delinquency -0.112 0.085 1.707 1 0.191 0.895 0.757 1.057 
Peer relationships -0.006 0.029 0.047 1 0.829 0.994 0.939 1.051 
Faith connection 0.491 0.271 3.286 1 0.070 1.634 0.961 2.780 

Activities -0.059 0.066 0.796 1 0.372 0.943 0.828 1.073 
Future goals 0.103 0.151 0.468 1 0.494 1.109 0.825 1.491 

Cognition -0.025 0.019 1.657 1 0.198 0.976 0.940 1.013 
Caregiver relationships -0.373 0.420 0.788 1 0.375 0.689 0.302 1.569 

Parental monitoring -0.295 0.463 0.406 1 0.524 0.745 0.301 1.845 
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In looking at what factors distinguish between girls who are sexually active and 

those who are pregnant, there are some clear differences in risk factors and maltreatment 

that impact pregnancy.  Both race and problems in the family of origin are significant 

predictors. 

Problems within the family of origin also increase the likelihood of pregnancy.  

Those girls who have more problems within the family of origin are more likely to be 

pregnant than just sexually active (wald statistic=5.140, p=.023).  For each point increase 

in problems in the family of origin, girls are 19.7% more likely to be pregnant. 

As with abstinence, race was a significant factor in distinguishing between which 

girls get pregnant and which remain abstinent.  Black adolescents are more likely to have 

ever been pregnant than white adolescents (wald statistic=12.474, P<0.001).  In this case, 

Black adolescents are over seven times more likely to get pregnant compared to white 

adolescents.   

Failure to protect is also a factor that distinguishes between those girls who are 

sexually active and those girls who are pregnant.  Girls who have experienced failure to 

protect are more likely to be pregnant (wald statistic=9.925, p=0.002).  Girls who have 

experienced failure to protect are almost 17 times more likely to be pregnant.   

Finally, only two risk factors distinguish between girls who are sexually active 

and those who are pregnant: delinquency (wald statistic=7.87, p=0.005)   and cognitive 

ability (wald statistic=11.320, p<0.001).  Girls with more delinquent behaviors are more 

likely to get pregnant.  For each point increase in delinquent behaviors, girls are 17% 

more likely to be pregnant.  In terms of cognitive ability, girls with more cognitive ability 
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are less likely to be pregnant.  For each point increase in cognitive ability, girls are 

roughly 7% less likely to be pregnant 

 
4.2.3 Assumptions 

Table 14.  Results from multinomial regression  
Sexually active (1) vs. pregnant (2) 

 B SE Wald df Sig Exp(B) Lower 
Bound 

Upper 
Bound 

Foster care -0.569 0.783 0.529 1 0.467 0.566 0.122 2.624 
Caregiver Changes -0.090 0.373 0.058 1 0.809 0.914 0.440 1.898 
Family of Origin 
Problems 

0.219 0.097 5.140 1 0.023 1.197 0.665 0.971 

Race         
(White)         

Black 2.009 0.569 12.474 1 0.000 7.456 2.445 22.734 
Hispanic -0.350 0.576 0.369 1 0.547 0.705 0.228 2.178 

Other 0.187 0.969 0.037 1 0.847 1.206 0.180 8.058 
Type of abuse         

Neglect -0.811 0.520 2.437 1 0.119 0.444 0.161 1.230 
Physical -0.239 0.556 0.184 1 0.668 0.788 0.265 2.342 

Emotional 0.013 0.885 0.000 1 0.989 1.103 0.179 5.734 
Failure to protect 2.832 0.899 9.925 1 0.002 16.980 2.916 98.889 

Sexual 0.295 0.522 0.332 1 0.565 1.343 0.492 3.668 
Abandonment 0.685 1.943 0.124 1 0.725 1.983 0.044 89.307 

Risk Factors         
School engagement 1.118 1.189 0.885 1 0.347 3.060 0.298 31.465 

Exposure to violence 0.013 0.077 0.028 1 0.868 1.013 0.871 1.178 
Mental health -0.016 0.012 1.760 1 0.185 0.985 0.962 1.007 
Substance use -0.040 0.085 0.219 1 0.640 0.961 0.814 1.135 

Delinquency 0.160 0.057 7.87 1 0.005 1.174 1.050 1.313 
Peer relationships 0.030 0.025 1.427 1 0.232 1.030 0.981 1.082 
Faith connection 0.363 0.327 1.231 1 0.267 1.438 0.757 2.729 

Activities 0.015 0.120 0.016 1 0.899 1.015 0.804 1.282 
Future goals -0.129 0.194 0.443 1 0.506 0.879 0.601 1.285 

Cognition -0.066 0.020 11.320 1 0.000 0.936 0.901 0.973 
Caregiver relationships 0.292 0.575 0.257 1 0.612 1.338 0.433 4.134 

Parental monitoring 1.571 0.941 2.786 1 0.095 4.813 0.716 30.464 
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Multinomial regression has no assumptions for normality, linearity or 

homogeneity of variance for the independent variables.  However, multicollinearity or 

correlation among independent variables may pose a problem in the analysis.  Standard 

errors above 2.0 for the dependent variables may indicate a problem with 

multicollinearity.  In this analysis, none of the standard errors are above 2.00 and so, it is 

unlikely that multicollinearity is a problem. 

4.2.4 Summary of substantive findings from Aim 2 

The purpose of aim two is to answer the question, “do foster care, caregiver 

changes and risk factors predict sexual activity?” Foster care and caregiver changes do 

not predict which girls will become sexually active or pregnant.  However, problems in 

the family of origin predict which girls are more likely to become sexually active and 

pregnant.  Black females have a greater chance of being sexually active and pregnant.  

Girls who have been sexually abused and/or use substances are more likely to be sexually 

active.  Girls who are more delinquent, have less cognitive ability and/or have 

experienced failure to protect are more likely to be pregnant.  Figure 19 on the following 

page details how the substantive findings from this aim continue progress towards 

answering the overall research question.   
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4.3 Aim 3: Multilevel Modeling 

The third aim of this study is to examine the impact of foster care over time on 

sexual activity and pregnancy.  Two separate HGLM analyses are completed: one with 

the dependent variable sexual activity and one with the dependent variable pregnancy.  

Four separate models are run in each analysis: unconditional, random coefficient, 

conditional and fully conditional.  The purpose of these models is to develop the most 

parsimonious model.  A full discussion of each model and its purpose in the analysis can 

be found in chapter three. 

4.3.1 Results for dependent variable sexual activity 

Overall research question: 
How does foster care impact sexual activity and pregnancy for maltreated youth? 

Aim 1

•To provide descriptive information about the study sample.  
•Result: There are no substantive differences based on foster care.

Aim 2

•To examine the relationship between foster care and sexual activity among 
maltreated females.  

•Result: Foster care and caregiver changes are not significant.  Family of 
origin problems and race are significant predictors of both pregnancy 
and sexual activity.  Different types of abuse and risk factors predict 
pregnancy and sexual activity.

Aim 3

•To examine the impact of foster care on the risk and protective factors 
leading to sexual activity over time.  

Figure 19.  Findings from Aim 2: Progress towards overall research question 
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Unconditional model.  The unconditional model examines the change in sexual 

activity over time.  The model includes only age and the dependent variable sexual 

activity.  The model equations are: 

 Level-1 Model 
 
Prob(SexuallyActive=1|) = φ 
 
log[φ /(1- φ)] = 0 + 1(age-x̅age) 
 
Level-2 Model 
 0 = 00 + r0 
 1 = 10. 

 
The model was initially run with the slopes for the intercept and for age randomly 

varying.  However, the model would not converge with two error terms varying and so, 

only the error term for the intercept was left to randomly vary.  Through an iterative 

process, HLM uses maximum likelihood estimation to determine the most likely 

parameter values by reducing the distance between tolerance levels at level one and 

generalized least squares at level two (Raudenbush et al., 2004).  In HLM, the addition of 

an error term which randomly varies greatly increases the number of iterations needed to 

reach a stable model.  In this case, there was not enough variability in the slopes between 

age and sexual activity.  The lack of variability indicates that the relationship between 

age and sexual activity is similar for all girls.  When the model was run without the error 

term for age randomly varying, the model converged.    Thus, only the error for the 

intercept was allowed to vary. 

Age was centered around its grand mean which is 13.95.  For ease of 

interpretation, 13.95 is rounded to 14 years of age.  Results demonstrate that age is a 
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significant predictor of sexual activity.  Controlling for the random effect (uoj), for each 

year increase in age, girls have 2.59 increased odds of being sexually active. This 

increase in odds is statistically significant (t=10.008, p=.000).  On average, the 

probability that a girl is sexually active at age 14 is calculated by converting the log odds 

into a probability using the equation 

exp 00 

1+ exp 00     

 

 or    
 
exp-1.133 

1+ exp-1.133 

 

which equals 0.2436.  At age 14 without the inclusion of any explanatory variables, the 

probability of a girl being pregnant is 24.36%. 

Using the formula specified by Snijders & Bosker (1999), intraclass correlation 

can be determined using the formula: 

I=  2
01/ (2

01+2/3). 

In this analysis, the intraclass correlation represents the proportion of the total variance 

between the girls that is explained by age.  Given that 01=3.22,  

I=  3.222/ (3.222+3.29). 

Based on this equation =0.759.  Roughly 76% of the variance between female’s sexual 

activity is explained by age.  Given that only half of the variance is explained, there is 

remaining variance that could be accounted for by additional level one and level two 
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predictors.  However, having one variable explain 76% of the variance is quite large and 

indicates that age is an extremely important predictor of sexual activity. 

 

 

Table 15. Results from the unconditional model for sexual activity 
Fixed effect Coefficient Odds Ratio se t ratio p value
Sexually Active (00) -1.133 0.322 0.228 -4.980 0.000
Age( 10) 0.952 2.590 0.095 10.008 0.000
   
Random effect  Variance Df χ 2 pvalue
Intercept r01 3.223 495 1043.152 0.000

 

Random coefficient model.  The random coefficient model allows all level one 

coefficients to randomly vary, but is unconditional at level two.  The level one model 

includes all level one predictors (caregiver changes, removal and risk factors) in the level 

one model in order to examine the change in sexual activity as a function of time.    

Continuous variables are centered around their grand mean.  The final equations for this 

model are listed below.     

  Level-1 Model 
 
Prob(SexuallyActive=1|) = φ 
 
log[φ /(1- φ)] = 0 + 1(CaregiverChanges-x̅caregiverchange) + 2(FosterCare-x̅fostercare) 
+ 3(age-x̅age) + 4(SchoolEngagement-x̅schoolengagement) + 5(Exposure- x̅exposure) + 
6(MentalHealth- x̅mentalhealth ) + 7(SubstanceUse- x̅substanceuse) + 8(Delinquency- 
x̅delinquency) + 9(PeerRelationships- x̅peerrelationships) + 10(Faith- x̅faith) + 
11(Activities- x̅activities) + 12(FutureGoals- x̅futuregoals) + 13(Cognition- x̅cognition) + 
14 (CaregiverRelationship- x̅caregiverrelationship) + 15 (ParentalMonitoring- 
x̅parentalmonitoring)  
 
Level-2 Model 
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 0 = 00 + r0 
 1 = 10 
 2 = 20   
 3 = 30 
 4 = 40 

 5 = 50   
 6 = 60   
 7 = 70   
 8 = 80  
 9 = 90   
 10 = 100  
 11 = 110  
 12 = 120  
 13 = 130  
 14 = 140  
 15 = 150 

 

 
Results indicate that several factors influence the likelihood of sexual activity as 

maltreated adolescent females age.  The primary purpose of this study was to examine the 

impact of foster care and caregiver changes on sexual activity.  Results from the HLM 

analysis demonstrate that foster care does not influence sexual activity as a girl ages.  

Controlling for all explanatory variables and the random effect (uoj), girls who have 

experienced an out of home placement have 6% increased odds of being sexually active, 

but this increase in odds is not statistically significant (t=0.116, p=0.908).  On the other 

hand, changes in caregivers do not appear to impact sexual activity.  Girls who have more 

changes in caregivers are more likely to be sexually active.  Controlling for all 

explanatory variables and the random effect (uoj), for each change in caregivers the odds 

of a girl being sexually active increase by 2.586  This increase in odds is statistically 

significant (t=0.324, p=0.004). 
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Age is also a significant predictor for sexual activity.  In this analysis, age was 

used as a proxy for time given that it is a more accurate measure of the passage of time 

than wave of data collection.  Logically, the older a girl becomes, the more likely she is 

to be sexually active.  Controlling for all explanatory variables and the random effect 

(uoj), for each year increase in age, the odds of a girl being sexually active increase by 

2.853.  This increase in odds is statistically significant (t=11.979, p=.000). 

Table 16. Results from the random coefficient model for sexual activity 
Fixed effect Coefficient Odds Ratio se t ratio p value
Sexually Active (00) -1.227 0.293 0.222 -5.520 0.000
Caregiver Changes ( 10) 0.950 2.586 0.324 2.937 0.004
Foster care ( 20) 0.058 1.060 0.502 0.116 0.908
Age( 30) 1.048 2.853 0.088 11.979 0.000
School Engagement ( 40) -0.745 0.475 0.481 -1.550 0.121
Exposure to Violence ( 50) 0.021 1.021 0.031 0.665 0.506
Mental Health ( 60) 0.015 1.015 0.007 2.327 0.020
Substance Use ( 70) 0.052 1.054 0.022 2.365 0.018
Delinquency ( 80) 0.075 1.078 0.025 3.020 0.003
Peer Relationships ( 90) -0.010 0.990 0.015 -0.653 0.513
Faith Connection ( 010) -0.028 0.972 0.132 -0.215 0.830
Activities ( 011) 0.065 1.067 0.034 1.906 0.056
Future Goals ( 012) -0.072 0.931 0.076 -0.949 0.343
Cognition ( 013) 0.005 1.005 0.010 0.442 0.658
Caregiver Relationship ( 014) 0.286 1.331 0.261 1.092 0.275
Parental Monitoring ( 015) -0.029 0.971 0.291 -0.100 0.921
   
Random effect  Variance df χ 2 pvalue
Intercept r01 2.735 495 868.560 0.000

 

Only four risk factors influence sexual activity: mental health, substance use, 

delinquency and activities.  Those girls with more mental health problems are more likely 

to be sexually active.  Controlling for all explanatory variables and the random effect 

(uoj), for each point increase in mental health, girls have 1% increased odds of being 
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sexually active.  This increase in odds is statistically significant (t=2.237, p=0.020).  Girls 

who report more substance use are more likely to be sexually active.  Controlling for all 

explanatory variables and the random effect (uoj), for each point increase in substance 

use, girls have 5% increased odds of being sexually active.  This increase in odds is 

statistically significant (t=2.365, p=.018).  Additionally, girls who report more delinquent 

activities are more likely to be sexually active.  Controlling for all explanatory variables 

and the random effect (uoj), for each point increase in delinquency, girls have 7% 

increased odds of being sexually active.  This increase in odds is statistically significant 

(t=3.020, p=.003).   Girls who are involved in more activities are also more likely to be 

sexually active.  Controlling for all explanatory variables and the random effect (uoj), for 

each point increase in activities, girls have 6% increased odds of being sexually active.  

This increase in odds is statistically significant (t=0.056, p=.056).   

Conditional model.  The third model in the analysis is the conditional model.  In 

the conditional model, the level one equation includes only those variables which are 

significant predictors of sexual activity.  The level two equations represent between 

subject differences with regards to sexual activity.  The equation for the level one 

intercept includes the level two predictors: race, family of origin problems and 

maltreatment.   The equations for both models are listed below. 

 
Level-1 Model 
 
Prob(SexuallyActive=1|) = φ 
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log[φ /(1- φ)] = 0 + 1(CaregiverChanges-x̅caregiverchange) + 2(age-x̅age) + 
3(MentalHealth- x̅mentalhealth ) + 4(SubstanceUse- x̅substanceuse) + 5(Delinquency- 
x̅delinquency + 6(Activities- x̅activities)  
 
Level-2 Model 

0 = 00 + 01(Black)+ 02(Hispanic)+ 03(Other)+ 04(SexualAbuse)+ 
05(PhysicalAbuse)+ 06(EmotionalAbuse)+ 07(FailureToProtect) + 
08(Neglect)+ 09(Abandonment) + 10(FamilyOfOrigin- x̅familyoforigin) + r0 

 1 = 10 
 2 = 20   
 3 = 30 
 4 = 40 

 5 = 50   
 6 = 60  
 
Neither race nor problems in the family of origin impact sexual activity.  Only 

three different types of abuse impact sexual activity.   Girls who were sexually abused are 

much more likely to be sexually active.  Controlling for all explanatory variables and the 

random effect (uoj), females who have been sexually abused have 6%increased odds of 

being sexually active compared to females who have not been sexually abused.  This 

increase in odds is statistically significant (t=2.819, p=.005).  Additionally, girls who 

have been physically abused have more than twice the odds of being sexually active 

(t=2.008, p=0.045).  On the other hand, girls who have been emotionally abused actually 

have decreased odds of sexual activity.  Those girls who have been emotionally abused 

have 66% decreased odds of being sexually active (t=-2.064, p=0.039). 

The same level one predictors remain significant in this model.  As caregiver 

changes increase, girls are more likely to be sexually active.  For each change in 

caregivers, the odds of a girl being sexually active increase by 2.823 (t=4.113, p=.000). 

Age logically predicts the odds of a girl being sexually active.  For each year increase in  
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age, the odds of a girl being sexually active increase by 2.96 (t=13.350, p=.000). 

Additionally, mental health, substance use, delinquency and involvement in activities 

increase the likelihood of sexual activity.  For each point increase in mental health 

problems, the odds of a girl being sexually active increase by 1.015 (t=2.858, p=0.005). 

For each point increase in substance use, girls have 5% increased odds of being sexually 

 Table 17. Results from the conditional model for sexual activity 

Fixed effect Coefficient Odds Ratio se t ratio p value
Model for Sexually Active oi     

Intercept (00) -2.120 0.120 0.492 -4.306 0.000
Black (01) 0.038 1.039 0.411 0.092 0.927
Hispanic (02) -0.234 0.792 0.670 -0.348 0.727
Other (03) -0.539 0.583 0.836 -0.645 0.519
Sexual Abuse (04) 1.795 6.022 0.637 2.819 0.005
Physical Abuse (05) 0.902 2.466 0.449 2.008 0.045
Emotional Abuse (06) -1.069 0.343 0.518 -2.064 0.039
Failure to Protect (07) -0.254 0.776 0.460 -0.552 0.581
Neglect (08) 0.400 1.492 0.467 0.858 0.392
Abandonment (09) 1.201 3.325 1.061 1.132 0.259
Family of Origin Problems (010) 0.102 1.108 0.069 1.475 0.141

Model for Caregiver Changes 1i  
Intercept (10) 1.038 2.823 0.252 4.113 0.000

Model for Age 2i  
Intercept (20) 1.085 2.960 0.081 13.350 0.000

Model for Mental Health 3i  
Intercept (30) 0.014 1.015 0.005 2.858 0.005

Model for Substance Use 4i  
Intercept (40) 0.049 1.050 0.022 2.179 0.029

Model for Delinquency 5i  
Intercept (50) 0.069 1.072 0.021 3.332 0.001

Model for Activities 6i  
Intercept (60) 0.063 1.065 0.028 2.239 0.025
  

Random effect   Variance df χ2 pvalue 
Intercept r01 2.607 485 823.324 0.000
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active (t=2.179, p=0.029).  For each point increase in delinquency, girls have 1.072 

increased odds of being sexually active (t=3.332, p=0.001). For each point increase in 

activities, girls have 1.065 increased odds of being sexually active (t=2.239, p=0.025).   

Fully conditional model.  The final model in the analysis is the fully conditional 

model.  In this model, the level one equation includes only those variables which are 

significant predictors of sexual activity and the level two equations only include level two 

variables which were significant in the conditional model.     The equations for both 

models are listed below. 

Level-1 Model 
 
Prob(SexuallyActive=1|) = φ 
 
log[φ /(1- φ)] = 0 + 1(CaregiverChanges-x̅caregiverchange) + 2(age-x̅age) + 
3(SubstanceUse- x̅substanceuse)+ 4(Delinquency- x̅delinquency) + 5 (Activities- 
x̅activities)  
 
Level-2 Model 

0 = 00 + 01(SexualAbuse) + 02(PhysicalAbuse) + 03(EmotionalAbuse)  
+ r0 

 1 = 10 
 2 = 20   
 3 = 30 
 4 = 40 

 5 = 50   
   

 
  Results demonstrate that certain types of abuse impact sexual activity.  Girls 

who were sexually abused are much more likely to be sexually active.  Controlling for all 

explanatory variables and the random effect (uoj), females who have been sexually abused 

have 4.978 increased odds of being sexually active compared to females who have not 

been sexually abused.  This increase in odds is statistically significant (t=2.387, p=0.017).  
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Additionally, girls who have been physically abused have 2.164 increased odds of being 

sexually active (t=1.917, p=0.055).  However, experiencing emotional abuse actually 

appears to decrease the likelihood of sexual activity.  Those girls who have been 

emotionally abused have 64.4% decrease odds of being sexually active.   

In this final model, the same level one predictors remained significant.  

Controlling for all explanatory variables and the random effect (uoj), for each change in 

caregivers, the odds of a girl being sexually active increase by 2.720.  This increase in 

odds is statistically significant (t=3.641, p=0.001).  Age predicts the odds of a girl being 

Table 18. Results from the fully conditional model for sexual activity

Fixed effect Coefficient Odds Ratio se t ratio p value
Model for Sexually Active oi   

Intercept (00) -1.709 0.181 0.276 -6.190 0.000
Sexual Abuse (01) 1.605 4.978 0.672 2.387 0.017
Physical Abuse (02) 0.772 2.164 0.403 1.917 0.055
Emotional Abuse (03) -1.034 0.356 0.500 -2.068 0.039

Model for Caregiver Changes 1i  
Intercept (10) 1.001 2.720 0.275 3.641 0.001

Model for Age 2i  
Intercept (20) 1.082 2.950 0.082 13.124 0.000

Model for Mental Health 3i  
Intercept (30) 0.015 1.015 0.005 2.851 0.005
Model for Substance Use 4i  
Intercept (40) 0.053 1.054 0.023 2.319 0.021

Model for Delinquency 5i  
Intercept (50) 0.067 1.069 0.021 3.115 0.002

Model for Activities 6i  
Intercept (60) 0.068 1.071 0.032 2.168 0.030
  

Random effect  Variance df χ2 pvalue
Interceptr01 2.613 492 836.820 0.000
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sexually active.  Controlling for all explanatory variables and the random effect (uoj), for 

each year increase in age, the odds of a girl being sexually active increase by 2.950.  This 

increase in odds is statistically significant (t=13.124, P<0.001).    Additionally, mental 

health, substance use, delinquency and involvement in activities increase the sexually 

active increase by 1.015.  This increase in odds is statistically significant (t=2.851, 

p=0.005).  For each point increase in substance use, girls have 1.054 increased odds of 

being sexually active.  This increase in odds is statistically significant (t=2.319, p=0.021).  

For each point increase in delinquency, girls have 1.069 increased odds of being sexually 

active (t=3.115, p=.002). For each point increase in activities, girls have 1.071 increased 

odds of being sexually active.  This increase in odds is statistically significant (t=2.168, 

p=0.30).   

Recall that in the unconditional model, 50% of the variance in sexual activity was 

explained by age alone. In this final model, 01=2.613 and the intraclass correlation can 

be determined as follows:  

I=  2.6132/ (2.6132+3.29). 

Based on this equation =0.68.  Roughly 68% of the variance between females’ sexual 

activity is explained by the fully conditional model.  Given that less variance is explained 

by this final model, it is likely that some of these variables explained away some of the 

effects of age.  While this model does explain some of the variance in sexual activity, 

there is remaining variance that is left unexplained and should be explored in future 

analyses. 
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Additional interpretations from final model.  Using the equations for the final 

model above, a combined or mixed equation can be derived by substituting level two 

parameters for level one parameters to arrive at the equation listed below. 

log[φ /(1- φ)] = 00 + 01(SexualAbuse) + 02(PhysicalAbuse) + 
03(EmotionalAbuse)  + 10 (CaregiverChanges-x̅caregiverchange) + 20 (age-x̅age) + 
30 (SubstanceUse- x̅substanceuse)+ 40 (Delinquency- x̅delinquency) + 50 (Activities- 
x̅activities)  
 

Using this model, various interpretations can be made regarding sexual activity.  For girls 

who have experienced no sexual, physical or emotional abuse the corresponding variable 

would be equal to zero.  Assuming that these girls have average amounts of caregiver 

changes, substance use, delinquency and activities, the corresponding coefficient would 

also be equal to zero because these variables were centered around their grand mean.  The 

then equation becomes: 

log[φ /(1- φ)] = 00 + 01(SexualAbuse) + 02(PhysicalAbuse) + 
03(EmotionalAbuse)  + 10 (CaregiverChanges-x̅caregiverchange) + 20 (age-x̅age) + 
30 (SubstanceUse- x̅substanceuse)+ 40 (Delinquency- x̅delinquency) + 50 (Activities- 
x̅activities)  
 
or 
 
log[φ /(1- φ)] = -1.709 + 01(0) + 02(0) + 03(0)  + 10 (0) + 20 (0) + 30 (0)+ 40 
(0) + 50 (0)  

 

Therefore, the odds of sexual activity for a 14 year old girl with average substance use, 

delinquency and activities who has experienced no abuse are 0.034.  The probability 

corresponding probability that the girl is sexually active is 

Exp-1.709 

1+ exp-1.709 
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or .15329.  Therefore, maltreated 14 year old females who have average risk factors and 

have experienced no emotional, physical or sexual abuse have a 15.33% chance of being 

sexually active.   

For girls who have only been sexually abused, who are 14 and who have average 

amounts of caregiver changes, substance use, delinquency, mental health problems and 

activities, the odds of sexual activity increase.  The odds of sexual activity can be 

calculated by setting the sexual abuse variable to 1 indicating that sexual abuse did occur.  

The equation then becomes: 

log[φ /(1- φ)] = 00 + 01(1) + 02(0) + 03(0)  + 10 (0) + 20 (0) + 30 (0)+ 40 (0) 
+ 50 (0)  
 
or 
 
log[φ /(1- φ)] = -1.709 + 1.605(1)  

 

which equals -0.104 or the probability .4740.  Maltreated 14 year old females who have 

average risk factors and have experienced sexual abuse have a 47.4% chance of being 

sexually active.  

A slightly more complex calculation can be made to determine the probability of 

sexual activity for youth who have been abused but have no caregiver changes, mental 

health problems, substance use, delinquency and activities.  An equation representing this 

probability can be determined through the equation: 

log[φ /(1- φ)] = 00 + 01(SexualAbuse) + 02(PhysicalAbuse) + 
03(EmotionalAbuse)  + 10 (CaregiverChanges-x̅caregiverchange) + 20 (age-x̅age) + 
30 (SubstanceUse- x̅substanceuse)+ 40 (Delinquency- x̅delinquency) + 50 (Activities- 
x̅activities)  
 



 132

or  
 
log[φ /(1- φ)] = -1.709 + 1.605(1) + 0.772(1) – 1.034(1)  + 1.001 (0-3.14) + 
1.082(0) + 0.015 (0- 2.07)+ 0.053 (0- 2.85) + 0.068 (0- 6.44)  
 

which equals 0.10 or a probability of 0.53.  Girls who are 14 years old who have 

experienced multiple forms of maltreatment but who have no risk factors present, have a 

53% chance of being pregnant. 

 The same calculations can be made for any combination of variables.  Table 19 

on the following page details the probabilities of sexual activity for various combinations 

of variables.  The probabilities demonstrate that the girls who have not experienced 

sexual abuse, changes in caregivers and have no other risk factors present in their lives 

have less than a 1% chance of being sexually active.  On the other hand, girls who have 

experienced abuse, but have no risk factors present have a 7% chance of being sexually 

active.  Likewise, girls who have experienced no abuse, but do have risk factors present, 

have a 15% chance of pregnancy.   

The presence of abuse and multiple risk factors, dramatically increase the 

likelihood of sexual abuse.  For instance, girls who have just been sexually abused and 

have risk factors present have a 47% chance of being sexually active.  Physical abuse has 

less of an impact.  Girls who were just physically abused and have risk factors present 

have a 28% chance of being abused.  Finally, girls who have experienced all forms of 

abuse and who have risk factors present have a 41% chance of being sexually active.  

This number is slightly lower than the probability for sexual abuse.  Recall that the 

findings for emotional abuse were significant, but actually showed a negative relationship 
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with abuse and sexual activity.  In other words, emotional abuse decreased the likelihood 

of sexual activity.  Thus, calculating the probability for all forms of abuse was lower than 

would have been expected. 

Table 19.  Probabilities of sexual activity. 
Probabilities >0.01 0.15 0.47 0.28 0.41 0.07 

Sexual abuse No No Yes No Yes Yes 

Physical abuse No No No Yes Yes Yes 

Emotional abuse No No No No Yes Yes 

Caregiver changes None average average average average average 

Age 14 14 14 14 14 14 

Mental health None average average average average none 

Substance use None average average average average none 

Delinquency None average average average average none 

Activities none average average average average none 

   

4.3.2 Results for dependent variable pregnancy 

Unconditional model.  The unconditional model illustrates the change in odds of 

pregnancy over time.  The model includes only age and the dependent variable 

pregnancy.  The model equations are: 

 Level-1 Model 
 
Prob(Pregnancy=1|) = φ 
 
log[φ /(1- φ)] = 0 + 1(age-x̅age) 
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Level-2 Model 
 0 = 00 + r0 
 1 = 10. 

 
The model was initially run with the slopes for the intercept and for age randomly 

varying.  However, the model would not converge and the only the error term for the 

intercept was left to randomly vary.  However, the model would not converge with two 

error terms varying.  As with the analysis of sexual activity, there was not enough 

variability in the slopes between age and pregnancy.  The lack of variability indicates that 

the relationship between age and sexual pregnancy is similar for all girls.  When the 

model was run without the error term for age randomly varying, the model converged.    

Thus, only the error for the intercept was allowed to vary. 

Age was centered around its grand mean which is 14 (13.95).  Results 

demonstrate that age is a significant predictor of pregnancy.  Controlling for the random 

effect (uoj), for each year increase in age, girls have 2.12 increased odds of being 

pregnant. This increase in odds is statistically significant (t=6.160, p=.000).  On average, 

the probability that a girl is sexually active at age 14 is calculated by converting the log 

odds into a probability using the equation 

exp 00 

1+ exp 00 

 

or 
 
exp-3.196 

1+ exp-3.196 
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which equals 0.032.  Without the inclusion of any other explanatory variables, the 

probability of a girl being pregnant at age 14 is 3.2%. 

In this unconditional model, 01=2.716 and the intraclass correlation can be 

determined as follows:  

I=  2.7162/ (2.7162+3.29). 

Based on this equation =0.452.  Roughly 69% of the variance between females’ 

pregnancies is explained by age alone.  As with sexual activity, age is appears to be a 

strong predictor of pregnancy.  However, there is variance unexplained that can be 

explained by subsequent models that include additional factors. 

 

Table 20. Results from the unconditional model for pregnancy 
Fixed effect Coefficient Odds Ratio se t ratio p value
Pregnancy (00) -3.196 0.041 0.248 -12.866 0.000
Age( 10) 0.753 2.12 0.122 6.160 0.000
   
Random effect  Variance Df  χ 2 Pvalue
Intercept r01 2.716 495 601.402 0.001

 

Random coefficient model. As with the analysis of sexual activity, the model 

would not converge with the error terms for the slope and age intercept varying.  When 

the model was run without the error term for age randomly varying, the model converged 

and only the error term for the intercept was left to randomly vary in the model.  The 

equations for the random coefficient model are listed below. 

Level-1 Model 
 
Prob(Pregnancy=1|) = φ 
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log[φ /(1- φ)] = 0 + 1(CaregiverChanges-x̅caregiverchange) + 2(FosterCare- 
x̅fostercare) + 3(age-x̅age) + 4(SchoolEngagement-x̅schoolengagement) + 5(Exposure- 
x̅exposure) + 6(MentalHealth- x̅mentalhealth ) + 7(SubstanceUse- x̅substanceuse) + 
8(Delinquency- x̅delinquency) + 9(PeerRelationships- x̅peerrelationships) + 10(Faith- 
x̅faith) + 11(Activities- x̅activities) + 12(FutureGoals- x̅futuregoals) + 13(Cognition- 
x̅cognition) + 14 (CaregiverRelationship- x̅caregiverrelationship) + 15 
(ParentalMonitoring- x̅parentalmonitoring) + 16 (ContraceptiveUse- x̅contraceptiveuse) 
 
Level-2 Model 
 0 = 00 + r0 
 1 = 01 
 2 = 02   
 3 = 03 
 4 = 04 

 5 = 05   
 6 = 06   
 7 = 07   
 8 = 08   
 9 = 09   
 10 = 100  
 11 = 110  
 12 = 120  
 13 = 130  
 14 = 140  
 15 = 150 

15 = 160 

 

Results indicate that several factors influence the likelihood of pregnancy as 

maltreated adolescent females age.  The primary purpose of this study was to examine the 

impact of foster care and caregiver stability on pregnancy.  Results from the HLM 

analysis demonstrate that neither foster care nor caregiver stability impact the likelihood 

of pregnancy.  Controlling for all explanatory variables and the random effect (uoj), girls 

who have experienced foster care placement have 3.009 increased odds of being 

pregnant.  This increase in odds is only marginally statistically significant (t=1.710, 
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p=0.087).  Although caregiver changes increase the likelihood of sexual activity, it does 

not impact pregnancy.  Controlling for all explanatory variables and the random effect 

(uoj), for each change in caregivers, the odds of a girl being pregnant decrease by 0.500.  

This decrease in odds is not statistically significant (t=-1.188, p=0.236).   

Age is also a significant predictor for sexual activity.  In this analysis, age was 

used as a proxy for time given that it is a more accurate measure of the passage of time 

than wave of data collection.  The older a girl becomes the more likely she is to be 

sexually active and so it follows that the likelihood of pregnancy also increases with age.  

Table 21. Results from the random coefficient model for pregnancy

Fixed effect Coefficient Odds Ratio se t ratio p value 
Pregnancy (00) -3.551 0.029 0.273 -12.986 0.000
Caregiver Changes ( 10) -0.693 0.500 0.584 -1.188 0.236

Foster care ( 20) 1.102 3.009 0.644 1.710 0.087

Age( 30) 0.854 2.349 0.121 7.043 0.000

School Engagement ( 40) 0.219 1.245 0.849 0.258 0.796

Exposure to Violence ( 50) -0.032 0.969 0.046 -0.695 0.487

Mental Health ( 60) 0.004 1.004 0.007 0.551 0.581

Substance Use ( 70) -0.000 0.100 0.023 -0.007 0.994

Delinquency ( 80) 0.030 1.030 0.013 2.282 0.023

Peer Relationships ( 90) -0.022 0.979 0.017 -1.252 0.211

Faith Connection ( 010) 0.037 1.038 0.251 0.148 0.883

Activities ( 011) 0.081 1.085 0.046 1.778 0.075

Future Goals ( 012) -0.150 0.861 0.077 -1.942 0.052

Cognition ( 013) -0.005 0.995 0.015 -0.316 0.752

Caregiver Relationship ( 014) 0.455 1.576 0.501 0.909 0.364

Parental Monitoring ( 015) -0.016 0.984 0.284 -0.055 0.956

Contraceptive Use ( 016) -0.356 0.700 0.179 -1.986 0.047
  
Random effect Variance Df χ2 pvalue
Intercept roj 2.938 495 574.074 0.008
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Controlling for all explanatory variables and the random effect (uoj), for each year 

increase in age, the odds of a girl being pregnant increase by 2.349.  This increase in odds 

is statistically significant (t=7.043, p=.000). 

Only four risk factors influence the likelihood of pregnancy: delinquency, 

activities, parental monitoring and contraceptive use.  Delinquency, activities and 

parental monitoring were also significant predictors of sexual activity.  Substance use 

which was a predictor of sexual activity does not significantly increase the likelihood of 

pregnancy.  As with sexual activity, girls who report more delinquent activities are more 

likely to be pregnant.  Controlling for all explanatory variables and the random effect 

(uoj), for each point increase in delinquency, girls have 1.030 increased odds of being 

pregnant.  This increase in odds is statistically significant (t=2.282, p=0.023).   Girls who 

are involved in more activities are also more likely to be sexually active and more likely 

to be pregnant.  Controlling for all explanatory variables and the random effect (uoj), for 

each point increase in activities, girls have 1.085 increased odds of being pregnant.  This 

increase in odds is statistically significant (t=1.778, p=0.075).  Future goals also impact 

the likelihood of pregnancy.  Those girls with more goals are less likely to get pregnant.  

Controlling for all explanatory variables and the random effect (uoj), for each point 

increase in future goals, girls have 0.861 decreased odds of being pregnant.  This 

decrease in odds is statistically significant (t=-1.942, p=0.052).  Finally, contraceptive 

use is a significant predictor of pregnancy.  Those girls who reported more frequent 

contraceptive use were less likely to be pregnant.  Controlling for all explanatory 
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variables and the random effect (uoj), for each point increase in contraceptive use, girls 

have 70% decreased odds of being pregnant.  This  

decrease in odds is statistically significant (t=-1.986, p=0.047). 

Conditional model.  The second model in the analysis is the conditional model.  In 

the conditional model, the level one equation includes only those variables which are 

significant predictors of sexual activity: age, delinquency, activities, parental monitoring 

and contraceptive use.  The level two equations represent between subject differences for 

each of the predictors of sexual activity.  The equation for the level one intercept includes 

the level two predictors: race, family of origin problems and maltreatment.   The 

equations for both models are listed below. 

 
Level-1 Model 
 
Prob(Pregnancy=1|) = φ 
 
log[φ /(1- φ)] = 0 + 1(age-x̅age) + 2(Delinquency- x̅delinquency) + 3(Activities- 
x̅activities) + 4(FutureGoals- x̅FutureGoals) + 5(ContraceptiveUse- x̅contraceptiveuse) 
 
Level-2 Model 

0 = 00 + 01(Black)+ 02(Hispanic)+ 03(Other)+ 04(SexualAbuse)+ 
05(PhysicalAbuse)+ 06(EmotionalAbuse)+ 07(FailureToProtect) + 
08(Neglect)+ 09(Abandonment) + 10(FamilyOfOrigin - x̅familyoforigin) + r0 

1 = 10 
 2 = 20   
 3 = 30 
 4 = 40 

 5 = 50  
 
Recall that in the analyses of sexual activity the only level two variable that 

influenced sexual activity was sexual abuse.  In this analysis of pregnancy, sexual abuse  
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is not a predictor of pregnancy.  However, neglect and failure to protect are significant 

predictors.  Girls who have experienced failure to protect are actually less likely to be 

pregnant.  Controlling for all explanatory variables and the random effect (uoj), females  

who have experienced failure to protect have 0.131 decreased odds of being pregnant 

compared to females who have not experienced failure to protect.  This decrease in odds 

is statistically significant (t=-2.455, p=0.015).  Additionally, those girls who have 

experienced neglect are also more likely to get pregnant.  Controlling for all explanatory 

variables and the random effect (uoj), females who have been neglected have 3.460 

increased odds of being pregnant compared to females who have not been neglected.  

This increase in odds is statistically significant (t=2.386, p=0.018).  In addition to these 

types of maltreatment, race is also a significant predictor of pregnancy.  Specifically, 

black maltreated youth are much more likely to become pregnant compared to white 

youth.  Black females have almost six times increased odds of pregnancy compared to 

white females (t=-3.088, p=0.003).   

In addition to the significance of the level two variables, only four level one 

predictors remain significant in this analysis.  Older girls are more likely to get pregnant.  

For each year increase in age, the odds of a girl being pregnant increase by 2.588 

(t=6.375, p=.000).  Girls who report more delinquency are more likely to get pregnant, 

but this predictor is no longer significant in this model.  For each point increase in 

delinquency, girls have 1.028 increased odds of being pregnant (t=1.557, p=0.120). 

Additionally, girls who are involved in more activities are more likely to get pregnant, 

but this predictor is no longer significant.  For each point increase in activities, girls have 
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1.077 increased odds of being pregnant (t=1.541, p=0.123).  Finally, both future goals 

and contraceptive use decrease the likelihood of pregnancy.  For each point increase in 

future goals, girls have 0.895 decreased odds of being pregnant (t=-1.685, p=0.092) and 

for each point increase in contraceptive use, girls have 0.710 decreased odds of being 

pregnant (t=-1.713, p=0.087). 

Table 22. Results from the conditional model for pregnancy 

Fixed effect Coefficient Odds Ratio se t ratio p value
Model for Pregnancy oi  

Intercept (00) -3.681 0.025 0.574 -6.408 0.000

Black (01) 1.772 5.596 0.574 -3.088 0.003

Hispanic (02)  0. 1.079 0.665 0.114 0.910

Other (03) -0.559 0.572 0.716 -0.781 0.435

Sexual Abuse (04) 0.583 1.792 0.167 0.945 0.345

Physical Abuse (05) 0.429 1.536 0.583 0.736 0.462

Emotional Abuse (06) 0.107 1.113 0.718 0.149 0.882

Failure to Protect (07) -2.034 0.131 0.829 -2.455 0.015

Neglect (08) 1.241 3.460 0.520 2.386 0.018

Abandonment (09) -1.249 0.287 0.843 -1.480 0.139

Family of Origin Problems (010) -0.088 0.916 0.096 -0.921 0.358

Foster care 1i  

Intercept (10) 0.851 2.342 0.491 1.733 0.083

Model for Age 2i  

Intercept (20) 0.951 2.588 0.149 6.375 0.000

Model for Delinquency 3i  

Intercept (30) 0.028 1.028 0.018 1.557 0.120

Model for Activities 4i  

Intercept (40) 0.074 1.077 0.048 1.541 0.123

Model for Future Goals 5i  

Intercept (50) -0.110 0.895 0.066 -1.685 0.092

Model for Contraceptive Use 6i  

Intercept (60) -0.342 0.710 0.200 -1.713 0.087
        
Random effect   Variance df χ2 pvalue 
Intercept roj 3.130 485 510.921 0.201
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 Fully conditional model.  The final model in the analysis is the fully conditional 

model.  In this model, the level one equation includes only those variables which are 

significant predictors of sexual activity and the level two equations only include level two 

variables which were significant in the conditional model.     The equations for both 

models are listed below. 

Level-1 Model 
 
Prob(SexuallyActive=1|) = φ 
 
log[φ /(1- φ)] = 0 + 1(FosterCare) + 2(Age + x̅age) + 3(Delinquency - 
x̅delinquency) + 4(Activities - x̅activities) + 5(FutureGoals - x̅futuregoals) + 
6(ContraceptiveUse-x̅contraceptiveuse) 
 
Level-2 Model 

0 = 00 + 01(Black)+ 02 (FailuretoProtect)+ 03(Neglect) + r0 
 1 = 10 
 2 = 20   
 3 = 30 
 4 = 40 

 5 = 50   
6 = 60   

 
Girls who experienced failure to protect or neglect are much more likely to be 

pregnant compared to girls who did not experience these types of abuse.  Females who 

experienced failure to protect have 0.136 decreased odds of being pregnant compared to 

females who have not experienced failure to protect.  This increase in odds is statistically  

 significant (t=-2.686, p=0.008).  Additionally, females who have been neglected 

have 2.422 increased odds of being pregnant compared to females who have not been 

neglected.  This increase in odds is also statistically significant (t=1.761, p=0.078).  
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Finally, Black females have almost six times the odds of pregnancy compared to white 

females (t=-3.346, p=0.001).   

 

In this fully conditional model, only age and contraceptive use remain significant 

predictors.  Age predicts the odds of a girl being sexually active; older girls are more 

likely to get pregnant.  For each year increase in age, the odds of a girl being pregnant 

increase by 2.466 (t=6.345, P<0.001).   For each point increase in contraceptive use, girls 

have 0.719 decreased odds of being pregnant (t=-1.747, p=0.080). 

 Table 23. Results from the fully conditional model for pregnancy 
Fixed effect Coefficient Odds Ratio se t ratio p value
Model for Pregnancy oi      

Intercept (00) -3.394 0.034 0.376 -9.029 0.000
Black (01) 1.733 5.658 0.518 -3.346 0.001
Failure to Protect (02) -1.994 0.136 0.742 -2.686 0.088
Neglect (03) 0.885 2.422 0.502 1.761 0.078

Model for Foster care 1i  
Intercept (10) 0.748 2.113 0.474 1.579 0.114

Model for Age 2i  
Intercept (20) 0.903 2.466 0.142 6.345 0.000

Model for Delinquency 3i  
Intercept (30) 0.026 1.026 0.016 1.645 0.100

Model for Activities 4i  
Intercept (40) 0.062 1.064 0.044 1.417 0.157

Model for Parental Monitoring 5i  
Intercept (50) -0.097 0.908 0.061 -1.590 0.112

Model for Contraceptive Use 6i  
Intercept (60) -0.330 0.719 0.189 -1.747 0.080
   

Random effect   Variance df χ2 pvalue 

Intercept roj 2.758 492 515.761 0.222
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Recall that in the unconditional model, 45% of the variance in pregnancy was 

explained by age alone. In this final model, 01=2.758 and the intraclass correlation can 

be determined as follows:  

I=  2.7582/ (2.7582+3.29). 

Based on this equation =0.70.  Roughly 70% of the variance between females’ sexual 

activity is explained by the fully conditional model.  After the inclusion of significant 

predictors the amount of variance explained only increased by 1%.  This minimal 

increase indicates that age alone is the strongest predictor of pregnancy.  The remaining 

variance should be explored in future analyses to determine what other factors explain 

pregnancy rates. 

Additional interpretations from final model.  Using the equations for the final 

model above, a combined or mixed equation can be derived by substituting level two 

parameters for level one parameters to arrive at the equation listed below. 

log[φ /(1- φ)] = 00 + 00 + 01(Black)+ 02 (FailuretoProtect)+ 03(Neglect)+ 
10(FosterCare) + 20 (Age + x̅age) + 30 (Delinquency - x̅delinquency) + 40 
(Activities - x̅activities) + 50 (ParentalMonitoring - x̅parentalmonitoring) + 60 
(ContraceptiveUse-x̅contraceptiveuse) 
 
Using this equation, various probabilities can be calculated for different 

combinations of variables.  More detail on how these calculations are made were 

presented in the section on sexual activity.  Table 24 on the following page displays the 

various probabilities of different combinations of variables.  The ideal situation for a 

child in this scenario would be that the child has not experienced any abuse, is not in 

foster care and has no risk factors.  For 14 year old White youth living under these 
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circumstances, there is only a 2% chance of pregnancy.  However, for 14 year old Black 

youth in the same situation, there is an 11% chance of pregnancy.  On the other hand, a 

negative situation for the child in this scenario would be that the child has experienced 

both failure to protect and neglect, is in foster care and has average risk factors factors.  A 

14 year old White child with all these factors has an 11% chance of pregnancy while a 14 

year old Black child has a 34% chance of pregnancy.   

Perhaps the most notable finding from these calculations is that Black females 

appear to have much higher likelihoods of pregnancy.  Black females in healthy 

situations have a nine percent increase in the likelihood of pregnancy compared to whites.  

If Black females are in unhealthy situations with risk factors present, they have a 23% 

increase in the likelihood of pregnancy compared to a white adolescent in the same 

circumstances.  These results suggest that the impact of risk factors for Black adolescents 

is much more intense than for White adolescents.  Further research is needed to 

Table 24.  Probabilities of pregnancy 
Probabilities 0.02 0.08 0.11 0.34 
Black No No Yes Yes 

Failure to protect No Yes No Yes 

Neglect No Yes No Yes 

Foster care No Yes No Yes 

Age 14 14  14 14  

Delinquency None average None average 

Activities None average None average 

Parental Monitoring average None average none 

Contraceptive Use average none average none 
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disentangle the protective factors that may be mediating this relationship for White 

adolescents. 

4.3.3 Assumptions 

Like multinomial regression, HLM has few assumptions.  The primary 

assumption in HLM is that the dependent variable is normally distributed.  However, in 

HGLM the dependent variable is binary and follows a Bernoulli distribution.  If the data 

do not follow a Bernoulli distribution the variance at level one may be too large and there 

would be a problem with over-dispersion.  In order to correct for possible dispersion 

problems, HGLM calculates a scalar variance. 

4.3.4 Comparison to weighted marginal models 

Tables for marginal models are included in Appendices I and J.  Recall that these 

models do not account for random effects, but do have complete weights for stratum, 

clusters and youth.  The results from the two analyses differ slightly.  In looking at the 

models for sexual activity, activities are no longer a significant predictor.  All other 

predictors follow the same pattern as the analyses above.  In looking at the models for 

pregnancy, there are slightly more differences between the two analyses.  Out of home 

placements is not a significant predictor of pregnancy in the random coefficient model.  

However, in the HLM analysis out of home placements ended up not being a significant 

predictor in the fully conditional model.  Thus, the substantive contribution of this 

variable is not changed between analyses.  As with sexual activity, activities are no 

longer a significant predictor, but caregiver relationships is a significant predictor in the 
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marginal model.  All other predictors, both level one and level two, remain the same for 

the pregnancy models. 

4.3.5 Summary of substantive findings from Aim 3 

Similar to findings from Aim Two, the most substantial finding in aim three is 

that foster care placement does not impact sexual activity or pregnancy.  However, 

caregiver changes do impact the likelihood of sexual activity.  Various risk factors and 

types of abuse  are useful at predicting either sexual activity or pregnancy and calculating 

probabilities for each.  Additionally, Black females have a much higher risk of pregnancy 

than white females.  Figure 20 below details the substantive findings for each aim.   

  

 

 
 

Aim 1

•To provide descriptive information about the study sample.  
•Result: There are no substantive differences based on foster care.

Aim 2

•To examine the relationship between foster care and sexual activity among 
maltreated females.  

•Result: Foster care and caregiver changes are not statistically 
ignificant.  Family of origin problems and race are significant 
predictors of both pregnancy and sexual activity.  Different types of 
abuse and risk factors predict pregnancy and sexual activity.

Aim 3

•To examine the impact of foster care on the risk and protective factors 
leading to sexual activity over time.  

•Result: Foster care does not predict either pregnancy or sexual activity.  
Caregiver changes predict sexual activity. Various risk and  protective 
factors and types of abuse predict each.

Overall research question: 
How does foster care impact sexual activity and pregnancy for maltreated youth? 

Figure 20.  Findings from Aim Three: Progress towards overall research question 
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CHAPTER 5:  CONCLUSION 

The overall research question guiding this study was “how does foster care impact 

sexual activity and pregnancy among maltreated females?”  In order to address this 

overall question, this study included three aims each with its own specific research 

questions and hypotheses.  These aims are summarized on Table 25 which is located on 

page 150.   

Aim one of this study addressed differences in sexual activity based on placement 

into foster care.  Basic descriptive statistics were produced and chi-square and 

independent sample t-tests were completed to determine if there were any differences in 

sexual activity and/or risk factors based on foster care placement.  Although I 

hypothesized that there would be significant differences between the two groups, findings 

revealed that there were no differences in sexual activity based on foster care placement.  

Additionally, there were no differences in risk factors based on foster care placement. 

The second aim of this study sought to predict sexual activity based on foster 

care, caregiver changes and risk factors.  I hypothesized that all of these factors would 

increase the likelihood of sexual activity and pregnancy.  Using multinomial regression, I 

found that foster care and caregiver changes did not increase the likelihood of pregnancy 

or sexual activity.  However, certain risk factors did increase the likelihood of pregnancy 

as did race and problems in the family of origin. 

The third aim of this study was to examine the impact of foster care on sexual 

activity and pregnancy as the youth age.  In order to address this aim, hierarchal 

generalized linear modeling was used.  I hypothesized that foster care, caregiver changes 
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and risk factors would increase the likelihood of pregnancy and sexual activity as youth 

aged.   However, foster care had no impact on sexual activity and/or pregnancy.  

Caregiver changes did increase the likelihood of sexual activity.  Additionally, various 

risk factors, race and maltreatment were related to both sexual activity and pregnancy. 

Findings from each of these aims suggest that foster care has no overall impact on 

sexual activity and pregnancy while caregiver changes appear to have an impact on 

sexual activity.  However, the primary factors contributing to sexual activity and 

pregnancy for this population of female youth are race, maltreatment and risk factors.   

This final chapter is divided into four sections.  The first section addresses 

specific results from each aim in more depth.  The second portion of this chapter 

consolidates the information gained in each aim into three main findings.  The third 

section presents a revised conceptual model based on the findings of this study.  Finally, 

policy and practice implications as well as the contribution to social work research are 

presented. 
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Table 25. Summary of findings for each aim. 

Aim Overall 
research 
question 

Specific research 
questions addressed 

Hypotheses Analyses Results 

1 

To provide 
descriptive 
information 

about the 
study sample.   

What are the differences in 
sexual activity for 
maltreated females who 
have been in foster care and 
those who have not been in 
foster care? 

Maltreated females who 
are in foster care will 
have higher rates of 
sexual activity and 
pregnancy. 

Descriptive 
statistics, t-
tests, chi-

square 

Maltreated females in 
foster care do not have 
higher rates of pregnancy 
and sexual activity 
compared to maltreated 
youth not in care. 

What are the differences in 
risk factors for maltreated 
females who have been in 
foster care and those who 
have not been in foster care 

Maltreated females who 
have been in foster care 
will have increased risk 
factors. 

Maltreated females in 
foster care do not have any 
differences in risk  factors 
compared to youth not in 
foster care. 

What are the differences in 
race, maltreatment and 
problems in the family of 
origin for children who 
have been in foster care and 
those who have not been in 
foster care? 

Maltreated females who 
have been in foster care 
will have higher rates of 
maltreatment, more 
problems in their family 
of origin.  Females in 
foster care will also be 
disproportionally Black. 

Maltreated females in 
foster care do not have 
higher rates of 
maltreatment, more 
problems in their family of 
origin.  There are no 
differences in race. 

2 

Do foster care, 
caregiver 

changes and 
risk factors 

predict sexual 
activity? 

What factors predict sexual 
activity and pregnancy for 
maltreated youth? 

Foster care placement, 
caregiver changes and 
risk factors will increase 
the likelihood of sexual 
activity and pregnancy. 

Multinomial 
regression 

Caregiver changes and 
foster care placement do 
not increase the likelihood 
of sexual activity and 
pregnancy.  Only some risk 
factors increase the 
likelihood of pregnancy. 

3 

To examine 
the 

relationship 
between foster 

care and 
sexual activity 

among 
maltreated 
females. 

What factors predict sexual 
activity for maltreated 
youth over time? 
 

Foster care placement, 
caregiver changes and 
risk factors will increase 
the likelihood of sexual 
activity and pregnancy as 
the child ages. 
 Hierarchal 

linear 
modeling 

As the child ages foster 
care does not increase the 
likelihood of sexual 
activity, but caregiver 
changes does increase the 
likelihood of sexual 
activity. Some risk factors 
increase the likelihood of 
sexual activity.  

What factors predict 
pregnancy for maltreated 
youth over time? 

Foster care placement, 
caregiver changes and 
risk factors will increase 
the likelihood of sexual 
activity and pregnancy as 
the child ages. 

As the child ages foster 
care and caregiver changes 
do not increase the 
likelihood of pregnancy. 
Some risk factors increase 
the likelihood of 
pregnancy. 
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5.1 Findings from specific aims. 

5.1.1 Aim 1. 

 The first aim of this study was to provide a descriptive analysis of youth involved 

in the child welfare system, including their demographic characteristics, type of 

maltreatment experienced, level of involvement in the child welfare system, risk 

behaviors and pregnancy history.  Specifically, this aim addressed three questions.  The 

first question was: “What are the differences in sexual activity for maltreated females 

who have been in foster care and those who have not been in foster care?  I hypothesized 

that maltreated females who are in foster care would have higher rates of sexual activity 

and pregnancy.  However, results revealed that these groups did not differ.  In fact, girls 

who were not in foster care had higher rates of sexual activity and pregnancy.  Results 

from chi-square tests and independent sample t tests did not show that these differences 

were significant.  Much of the prior work which has claimed higher rates of pregnancy 

and sexual activity among foster youth have compared foster youth to nationally 

representative samples of youth (Bilaver & Courtney, 2006; Love et. al, 2005).  This 

study compares maltreated youth in foster care and maltreated youth never in foster care 

to determine whether foster care is the driving force behind elevated pregnancy rates.  

These results, similar to both Wall (2004) and James (2009), suggest that foster care 

alone does not appear to be the distinguishing factor for pregnancy and sexual activity 

among maltreated youth. 

In addition to examining the difference foster care makes on pregnancy and 

sexual activity, this aim also explores the difference foster care has on risk factors by 
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addressing the question: “what are the differences in risk factors for maltreated females 

who have been in foster care and those who have not been in foster care?  I hypothesized 

that maltreated females who have been in foster care would have increased risk factors 

compared to girls not in foster care.  However, there was no statistically significant 

difference in risk factors for girls in foster care and those girls not in foster care.   

Finally, I hypothesized that youth in foster care would have higher rates of 

maltreatment and that Black children would be over-represented in foster care.  However, 

findings do not appear to support these hypotheses.  Regarding maltreatment, it might be 

expected that there would be higher maltreatment rates for girls in foster care compared 

to those girls not in foster care because the foster care system is designed to assist 

maltreated youth by removing them from their home when necessary due to 

maltreatment.  However, results reveal this is not the case.  There was no statistically 

significant difference for any type of maltreatment when looking at girls who were in 

foster care and those who were not.  This finding may be due in large part to the age of 

the sample.  Adolescents tend to have lower removal rates than younger youth (DHHS, 

2009).  Because systems must prioritize services, investigations are conducted more 

quickly and removals are more likely for very young children (Barth, Wildfire & Green, 

2006).  As children age, their ability to protect themselves and find additional resources 

increases.  Therefore, child welfare systems may react more slowly to remove an 

adolescent from her home.  However, this explanation warrants further research.  

Additionally, adolescents are likely to have more of an influence in their removal.  Older 

adolescents more frequently run away from foster care or avoid going into care by 
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running away (Clark et al., 2008).  Informal support systems are broader for adolescents 

who have friends and connections with multiple systems outside their family.  Thus, they 

may have more autonomy in finding an alternative caregiver without having to enter 

foster care.  In general, more research is needed to understand what predicts removals for 

all children, particularly adolescents (Anderson & Falleson, 2010). 

Another interesting finding related to this aim is the lack of differences in race 

between those girls in care and those girls not in care.  In general, there are 

disproportionate numbers of Black youth removed from their homes and placed in foster 

care.  This phenomenon, known as disproportionality, has been widely addressed by child 

welfare advocates.  Black youth represent 15% of the child population in the United 

States, but represent 31% of the youth in foster care (DHHS, 2009).  It follows that 

nationally representative samples of foster youth should show that more Black youth 

would be in foster care than not in foster care.  However, this sample of adolescent girls 

contains roughly equal amounts of Black youth in foster care (27.6%) and not in foster 

care (25.7%).  The difference between the two groups was not statistically significant.   

In order to determine whether this finding was representative of the entire 

NSCAW data, an additional analysis was conducted with the entire NSCAW sample of 

girls to see if this subsample of adolescent girls differed from the larger study.  In the 

larger NSCAW sample of females (n=2769), 38.6% of youth in foster care were Black 

and 26.9% of those youth not removed were Black.  This was a statistically significant 

difference.  So, in the larger NSCAW sample, disproportionality is an issue. Recall that 

the study sample includes only those girls living with her permanent caregiver at wave 
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one when she is 11 years old or older.  Because this study sample of older adolescent 

girls does not reveal disproportionate numbers of Black females in foster care, 

disproportionality may not be an issue for older Black youth who are not yet in foster 

care.  However, this issue warrants further research to understand disproportionality with 

adolescents in foster care. 

5.1.2 Aim 2.   

The first aim of this study addressed a very basic question: “are there differences 

in sexual activity based on placement in foster care?” and found that foster care did not 

make a statistically significant difference in sexual activity or pregnancy.  The next 

question addressed by aim two is: “What factors predict abstinence, sexual activity and 

pregnancy for maltreated youth?  Using a multinomial regression, I sought to determine 

which factors would help distinguish between girls who were abstinent, girls who were 

sexually active and girls who were pregnant.  I hypothesized that caregiver changes, 

foster care placement and risk factors increase the likelihood of sexual activity and 

pregnancy.  In the multinomial analysis, sexual activity was treated as a categorical 

variable with three categories: abstinent, sexually active and pregnant.   

Results from the multinomial analysis demonstrate that neither foster care 

placement nor caregiver changes were significant predictors of sexual activity and 

pregnancy.  Only certain risk factors are useful at predicting levels of sexual activity:  

substance use, delinquency and cognition.  Additionally, maltreatment and race also 

impacted sexual activity and pregnancy.  Although I did not specifically hypothesize 
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about race and maltreatment, I do address the contributions these factors make at 

predicting sexual activity and pregnancy. 

Substance use.  More specific comparisons show how these risk factors help 

distinguish between the females’ level of sexual activity.  For instance, in looking at 

which girls remain abstinent versus those girls who become sexually active, substance 

use was a strong predictor.  Those maltreated females who use substances are more likely 

to be sexually active.  However, substance use is not useful in predicting which girls will 

become pregnant.  So, maltreated girls who are using substances are likely to be sexually 

active, but they are not any more likely to get pregnant.  This finding should be 

interpreted cautiously as prior literature has supported a link between substance use and 

pregnancy (Berry, Shillington, Peak & Hohman, 2000; Boyer et al., 1999; Lanctot & 

Smith, 2001; Tapert, Aarons, Sedlar & Brown, 2001).  In this study, substance use was 

created by developing a sum score based on the seriousness of the substance and the 

frequency of use.  Future research should examine substances individually rather than 

creating a sum score to verify this finding. 

Delinquency.  Delinquency and substance use are often highly correlated risky 

behaviors for youth (Paradise & Cauce, 2003). In this study, however, they appear to 

predict different categories of sexual activity.  While substance use is a predictor of 

which girls will be sexually active, delinquency is a strong predictor of pregnancy.  Those 

girls who engage in more delinquent behaviors are more likely to become pregnant. In a 

large qualitative study of young mothers living in poverty, Edin and Kefalas (2005) found 

that for many girls, pregnancy was a means to force themselves to “straighten up” and 



 156

end their bad behaviors.  In the case of maltreated youth, delinquent acts push loved ones 

and professionals away while a pregnancy refocuses the attention on the youth and draws 

caregivers close to the teen (Constantine et al., 2009). 

Cognition.    Cognition also only predicts pregnancy.  Girls with lower cognitive 

abilities are more likely to get pregnant.  However, cognition does not distinguish 

between those girls who are abstinent and those who are sexually active.  In other words, 

girls are equally as likely to have sex despite cognitive differences.  However, those with 

lower cognitive levels are more likely to become pregnant.  Girls with higher levels of 

cognition are more likely to have career plans and future goals that would require them to 

delay pregnancy through contraceptive use.  Girls with lower levels of cognition are not 

as likely to see a clear path for their future and thus, accept motherhood as their path to 

adulthood (Edin & Kefalas, 2005).     

Sexual abuse.  Sexual abuse was also a strong predictor of sexual activity.  Girls 

who had been sexually abused were much more likely to be sexually active.  Prior 

literature certainly supports the link between sexual abuse and sexual activity, 

particularly risky sexual behaviors (Edmond, Auslander, Elze & Bowland, 2006; Elze, 

Auslander, McMillen, Edmond & Thompson, 2001).  One possible explanation for the 

higher rates of sexual activity for girls who have been sexually abused may be due to the 

fact that the sexual abuse they experienced included forced sexual intercourse.  Youth 

were asked a question about whether their first sexual intercourse was consensual, but no 

further questions were asked about the nature of their sexual relationships.  Therefore, it 

cannot be assumed that these females’ sexual activity was solely due to the sexual abuse 
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they experienced.  Another possible explanation is that the sexual abuse resulted in 

confused boundaries or a need for emotional connection (Edmond et al., 2006).  

Interestingly, sexual abuse was not a predictor for pregnancy.   Girls who were sexually 

abused were not any more likely to get pregnant than girls who were not sexually abused.  

A possible explanation for this finding may be that sexual abuse largely drives sexual 

activity, but not pregnancy.  The mechanism that increases the likelihood of sexual 

activity is not the same mechanism that impacts pregnancy.  This concept should be 

explored in future research. 

Failure to protect.  While sexual abuse is the only form of abuse that helps predict 

which girls will be sexually active, failure to protect is the only form of abuse that helps 

predict pregnancy.  Maltreated youth who have experienced failure to protect are almost 

17 times as likely to get pregnant.  Failure to protect is a more complex form of 

maltreatment that can be interpreted in various ways.  In some cases, failure to protect 

may entail a spouse remaining with a violent partner despite the lack of safety for the 

child.  Failure to protect might also entail a parent allowing multiple romantic partners or 

questionable individuals to have unsupervised contact with the child (Coohey, 2006).  

Failure to protect is often a catch-all categorization of maltreatment that indicates 

instability and irresponsibility in caregiving.  Failure to protect may be defined 

differently across states but it generally indicates that a parent did not protect a child from 

an abusive adult (Coohey, 2006).  In cases of unstable home environments, females often 

utilize pregnancy as a means of escaping their home environments (Edin & Kefalas, 

2005).    
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Race.  Another factor that predicts which maltreated females will be sexually 

active is race.  Black females are almost four times more likely as white females to be 

sexually active and over seven times more likely to be pregnant.  This finding is 

consistent with prior research which has found that Black females initiate sex at younger 

ages, have more sexual partners and earlier child-bearing than white females (Kirby & 

Lepore, 2007).  There is debate in the literature about the cause for higher pregnancy 

rates among Black youth.  While some researchers argue that higher pregnancy rates are 

driven by cultural differences, most of the research demonstrates that once 

socioeconomic factors are taken into consideration, racial differences in relation to 

pregnancy disappear (Kirby & Lepore, 2007).  In other words, the increased teen 

pregnancy rate among Black females is more likely due to the influence of poverty rather 

than cultural differences.  In this study, no measures were included for socio economic 

status and so, it is unclear whether this finding would remain if socioeconomic measures 

were included. 

Another aspect of this finding is its consistency with national trends.  Teen 

pregnancy rates fluctuated during NSCAW data collection and after collection ended.  

According to national vital statistics (Ventura, Abma, Mosher & Henshaw, 2009), the rise 

of teen pregnancy rates in the 1990s began to taper off in the late 1990s and early 2000.  

While overall pregnancy rates decreased in the late 1990s, rates for Black females 

decreased at a slower rate.  However, in the last few years, the rate of pregnancy for 

Black females has decreased at a higher rate than the national average.  For Hispanic 

females, pregnancy rates have risen.  Results about race should be interpreted cautiously 
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as they may be more representative of broader trends than this specific subpopulation of 

youth.  Data collection for the fourth wave of NSCAW concluded in 2007.  Since the 

1990s, the pregnancy rate for Black teens has been decreasing at a steady rate, but the 

rate remains higher among than white females (Ventura, Abma, Mosher & Henshaw, 

2009).  Teen pregnancy in the Black community is still a concern, but the issue garnering 

more concern is the increasing teen pregnancy rates for young Latinas.  If NSCAW were 

conducted today (just three years later), there would likely be a finding that pregnancy 

rates among Hispanics would be significantly different than whites because the rates of 

pregnancy for Hispanic females has not decreased at the same rate as pregnancy rates for 

White and Black females. 

Problems in the family of origin.  Girls who had more problems in their family of 

origin were more likely to be sexually active and pregnant.  Foster care is often 

considered the factor that increases the sexual activity and pregnancy rates among foster 

youth (Bilaver & Courtney, 2006; Constantine et al., 2009; James et al., 2009; Love et al., 

2005; Wall, 2004).  However, this study suggests that it is actually the pre-existing 

problems within the family of origin that predict sexual activity regardless of the child’s 

placement into foster care.  In other words, the path towards sexual activity and 

pregnancy was created before contact with the child welfare system.  Girls who come 

from families characterized by multiple problems will be more likely to be sexually 

active and pregnant regardless of their level of involvement with the child welfare 

system. 
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5.1.3 Aim 3.  

 Aim two demonstrated that neither foster care nor caregiver changes impacted 

pregnancy or sexual activity.  However, race, problems within the family of origin, 

sexual abuse, failure to protect, substance use, delinquency and cognition all predict the 

likelihood of pregnancy or sexual activity.  Because adolescence is a time of great change 

over a short period of time, many of these factors change as the youth ages.  For example, 

a youth who is age 11 at wave one might not have used substances, but by age 15 at wave 

four, she has developed a substance use problem.  Under this scenario, even in a short 

time frame, a risk factor for sexual activity and pregnancy has changed and thus, the 

likelihood of sexual activity and pregnancy has changed.   Therefore, it was important to 

address the impact of these changes as the child aged using HGM.  I hypothesized that 

caregiver changes, foster care placement and risk factors would increase the likelihood of 

sexual activity and pregnancy as the child ages. 

Age.  Results clearly demonstrated an increase in sexual activity and pregnancy 

over time.  Age was consistently the strongest predictor of sexual activity and pregnancy.  

As youth age, they are more likely to become sexually active and more likely to become 

pregnant due to their increased sexual activity.  The multilevel modeling actually 

demonstrated that there was little variation in the slopes of age and sexual 

activity/pregnancy.  In other words, as girls aged, their likelihood of pregnancy and 

sexual activity increased with little variation between girls. 

Foster care and caregiver stability.  Examining changes in caregivers over time 

revealed that caregiver changes do have an impact on sexual activity, but not on 
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pregnancy.  In this analysis, caregiver changes were measured at each wave by a 

continuous variable that reflected how many times a child had changed caregivers up to 

and including that wave.  However, foster children’s initial entry into foster care was not 

counted as a caregiver change.  Each change in caregivers results in a greater likelihood 

that a girl will be sexually active.  Foster care, however, made no difference on sexual 

activity or pregnancy.  In the analysis on pregnancy, foster care appeared to be significant 

in some models.  However, as the analysis was refined through more precise models, the 

variance in foster care appeared to be explained by other predictors, primarily age, and 

ultimately, foster care was not a significant predictor in the final model for pregnancy.  

This finding demonstrates that even in a more complex analysis that looks at foster care 

placement over time, foster care is still not a significant predictor.  The fact that caregiver 

changes is a significant predictor over time may indicate that caregiver change rather than 

foster care is what ultimately explains the higher rates of sexual activity among 

maltreated youth.  Regardless of foster care, youth who have more instability in 

caregivers are more likely to be sexually active.  This finding is discussed in more detail 

in the next section. 

Abuse.  Sexual activity and pregnancy are predicted by different forms of abuse. 

Over time, those girls who have been sexually abused are more likely to be sexually 

active.  As discussed previously, sexual abuse has consistently been shown to be a strong 

predictor of sexual activity.  As with the results of the multinomial regression in aim two, 

sexual abuse did not predict pregnancy.  Rather, girls who were neglected were more 

likely to get pregnant as they aged.  Neglect is a more passive forms of abuse.  In other 
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words, it does not involve a child being targeted for abuse in the same way that physical 

or sexual abuse entails.  Neglect results from inattention or lack of concern by a 

caregiver.  Many girls seek out pregnancy to fill emotional voids in their lives which may 

explain why this form of abuse is particularly useful at predicting pregnancy. 

Interestingly, at least one type of abuse significantly decreased the likelihood of 

sexual activity for maltreated youth.  Girls who had been emotionally abused were less 

likely to be sexually active compared with girls who had not experienced emotional 

abuse.  These particular results should be interpreted cautiously as they are not supported 

by prior literature and may in fact represent measurement error within the NSCAW data.  

Unlike other forms of abuse, emotional abuse is less well defined.  For instance, some 

states consider witnessing domestic violence as a form of emotional abuse.  Other states 

consider witnessing domestic violence as failure to protect.  Caseworkers were only 

asked if the child had experienced emotional abuse; they were not given specific 

parameters to define emotional abuse.  In general, rates of reports and investigations of 

emotional abuse are low (DHHS, 2008a).  Based on these issues, it is more likely that 

measurement error explains this finding rather than emotional abuse actually decreasing 

the likelihood of sexual activity. 

Risk factors.   Different risk factors predict sexual activity and pregnancy.  Mental 

health, delinquency, activities (sports, activities, organizations and employment) and 

substance use increase the likelihood of sexual activity.  A wide range of research 

supports the link between mental health, substance use and delinquency and sexual 

activity (Kirby & Lepore, 2007).  However, prior research has also documented that 
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youth involved in activities are less likely to be sexually active and become pregnant 

(Kirby & Lepore, 2007).  For maltreated youth, involvement in activities actually appears 

to increase the likelihood of sexual activity.  In this study, activities were not restricted 

sports or school club activities.  Activities also included employment which is not 

traditionally studied when examining youth activities.  Employment allows youth access 

to a wider social network and somewhat more freedom which may explain increased 

likelihood of sexual activity. 

In terms of pregnancy, multiple risk factors appeared to predict pregnancy: 

delinquency, activities, parental monitoring and contraceptive use.  However, as models 

were refined in the analysis of pregnancy, these risk factors were no longer significant.  

In the final models for pregnancy, no risk factors appeared to predict pregnancy.   

5.2 Overall findings. 

The overall research question guiding this study is “How does foster care impact 

sexual activity and pregnancy for maltreated youth?”  Each aim contributed a portion of 

the information needed to fully answer this question.  However, the findings were not 

necessarily consistent across aims.  Table 26 on the following page summarizes the 

significant findings across aims.  Using this table as a foundation, significant findings are 

grouped into four broad statements that represent the findings of this study that most 

substantively contribute to the discussion on pregnancy and sexual activity among foster 

youth.  These four findings are: 1) foster care does not predict pregnancy or sexual 

activity; 2) rates of pregnancy and sexual activity for maltreated youth are similar, higher 

than national averages; 3) contraceptive use is high despite increased pregnancy rates; 4) 
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there is a lack of differences between maltreated children in foster care and those not in 

foster care. 

Table 26.  Summary of significant findings 

 Sexual activity Pregnancy 

 Not significant Significant Not significant Significant 

Aim1 Foster care 
Caregiver changes 

 Foster care 
Caregiver changes 

 

Aim2 Foster care 
Caregiver changes 

Family of origin 
Black 
Sexual abuse 
Substance use 

Foster care 
Caregiver changes 

Family of origin 
Black 
Failure to protect 
Delinquency 
Cognition 

Aim 3 Foster care Caregiver changes 
Age 
Sexual abuse 
Emotional abuse 
Mental health 
Substance use 
Delinquency 
Activities 

Foster care 
Caregiver changes 

Black 
Failure to protect 
Age 
 

 

5.2.1 Foster care does not predict sexual activity/pregnancy.   

Despite the differences in significant predictors across analyses, one consistent 

finding is the lack of significance foster care has in predicting sexual activity and 

pregnancy for maltreated females.  Smaller, non-representative studies suggested that 

foster care increased pregnancy rates compared to youth not in foster care (Bilaver & 

Courtney, 2006; Nickollit & Taussig, 2006; Love et al., 2005; Taussig, 2002).  However, 

results from this study suggest that when comparing maltreated youth who enter foster 

care and those who do not enter foster care, there is no difference in pregnancy and 

sexual activity.  In other words, in this nationally representative sample, there appears to 
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be no evidence that foster care increases pregnancy or sexual activity. Rather, problems 

within the family origin and the abuse that the child experienced appear to predict 

pregnancy and sexual activity. 

5.2.2 Rates of pregnancy/sexual activity are high, similar.   

At wave four of data collection, those girls who were not in foster care had a 

mean age of 15.27 and those girls who were in foster care had a mean age of 15.15.  

Looking at the frequency of sexual activity, 27.58% of foster youth were sexually active 

and 32.89% of youth not in foster care were sexually active.  Based on the National 

Survey of Family Growth (NSFG), at age 15 only 13% of youth nationwide report being 

sexually active (Alma, Martinez, Mosher & Dawson, 2002).  Of course, the NSFG data is 

comprised of a nationally representative population that includes maltreated youth.  

However, it is one of the best sources for age specific information about sexual activity.  

This comparison demonstrates that maltreated youth, regardless of foster care placement, 

have high levels of sexual activity. 

Finding a comparable nationally representative pregnancy rate is more difficult.  

Teen pregnancies are generally grouped into an age range of 15-19.  Based on data from 

the National Center for Health Statistics (Ventura, Abma, Mosher & Henshaw, 2009), 

approximately 7% of females between the ages of 15 and 19 will get pregnant.  In this 

nationally representative sample of maltreated youth whose average age is 15, 16% of 

youth in foster care experienced a pregnancy and 19% of maltreated youth not in foster 

care experienced a pregnancy.  Even at an average age of just 15 years old, these rates far 

exceed those for all youth ages 15 to 19 years old.   
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Although sexual activity and pregnancy rates are high in this study, the rates 

between youth in foster care and those youth not in care are not statistically significantly 

different.  Prior studies had suggested that foster youth had extremely high pregnancy 

rates (Bilaver & Courtney, 2006; Love et al., 2005) inciting calls for advocacy, policy 

and practice changes for foster youth.  In fact, the National Campaign to Prevent Teen 

and Unplanned Pregnancy has a specific initiative addressing teen pregnancy among 

foster youth.    However, this study suggests that maltreated youth as a whole rather than 

just foster youth have elevated pregnancy rates.  These results are consistent with prior 

results using NSCAW data (James et al., 2009).  Overall, the focus on foster care as a 

factor increasing pregnancy or sexual activity inaccurately represents the role of foster 

care in these youth’s lives.  The experiences surrounding the maltreatment and other 

factors in the youths’ lives are more of the driving force in elevated pregnancy and sexual 

activity rates.   

5.2.3 Contraceptive use is similar.   

Although this study did not specifically focus on contraceptive use, one of the 

more interesting findings is that contraceptive use is reported to be high even for foster 

youth.  Prior qualitative research had suggested youth in foster care face barriers 

accessing contraception.  In their focus groups and interviews with former foster youth, 

foster parents and caseworkers, Constantine and colleagues (2009) found that 

caseworkers and foster parents felt unprepared and unqualified to discuss sexual health 

with foster youth.  In their study based in California, foster parents reported being unclear 

about their role in discussing sexual health and contraception with foster youth.  Both 
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caseworkers and foster parents point out that there is no formal policy addressing the 

issue and, therefore, no one seems to know who is responsible for meeting this need.  

Former foster youth noted that different moral and religious beliefs of the foster family 

inhibited their access to birth control.  Even in a state such as California with more liberal 

policies regarding contraceptive access for teens, youth and caseworkers reported that 

teens were not able to use birth control pills in some homes, that condoms were locked up 

and out of reach, that only abstinence was discussed in certain homes and that certain 

foster parents refused sex education training due to moral beliefs.   

Despite the compelling evidence that Constantine and colleagues (2009) present 

regarding the inaccessibility of contraceptive use, it appears that contraceptive use is 

actually similar between maltreated youth in foster care and maltreated youth not in care.  

James and colleagues (2009) also found that foster care placement did not predict 

frequent contraceptive use.  Interestingly, in the multilevel analysis for pregnancy, 

contraceptive use did not decrease the likelihood of pregnancy as it was a non-significant 

factor in the final model.  On average, youth in the study reported using contraception 

frequently.  It is difficult to compare this finding to nationally representative statistics of 

contraceptive use because of the way the contraceptive question in NSCAW was asked.  

Youth were asked to rate on a Likert scale the frequency of contraceptive use.  Given that 

there is not an adequate comparison to make to a nationally representative statistic, the 

most informative statistic is the percentage of youth who use contraception regularly.  In 

national samples of contraceptive use, roughly 83% of teens reported using contraception 
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regularly (Abma, 2004).  This statistic suggests that most sexually active teens do use 

contraception as do the sexually active teens in this sample. 

Despite the frequent contraceptive use, youth in this sample had higher pregnancy 

rates than the national average.  There may be two possible explanations for this 

discrepancy.  Although youth were asked these questions through a computer-assisted 

interview, they may have still over-reported their contraceptive use due to social 

desirability.  Another explanation may be that pregnancies are more “planned” than 

expected.  It is commonly stated that teen pregnancies are unplanned and unintended 

(Santelli & Melnikas, 2010).  However, recent research on young motherhood suggests 

that teenage girls have knowledge of contraception but actually choose pregnancy (Edin 

& Kefelas, 2007).  In particular, those teenagers living in poverty may become pregnant 

as means of becoming an adult and gaining control over their life.  Although this 

rationale may be counterintuitive, maltreated youth have a deep need for belonging and 

acceptance and may use pregnancy as a means of holding onto a partner (Constantine et 

al., 2009). 

5.2.4 Lack of differences between children in foster care and those not in care 

Prior literature and the structure of the child welfare system support the fact that 

maltreated children are more likely to be placed in foster care (Haskins et al., 2007).  In 

this sample of adolescent females reported for maltreatment, there does not appear to be 

any significant differences between girls who are placed in foster care and those who are 

not placed in foster care.  Even rates of maltreatment are similar between the two groups.  
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The lack of differences may be explained by systemic issues that impact placement into 

foster care.   

Despite the fact that almost half a million children are placed into foster care each 

year (DHHS, 2009), there is only a small body of research that addresses what factors 

influence placement into care (Berger, 2006; Berger & Waldfogel, 2004; Brandon, 2000; 

Geen, Kortenkamp & Stagner, 2002).  The risk of placement into foster care may depend 

on the child’s characteristics, socioeconomic status of the family and services available in 

communities (Anderson & Fallesen, 2010; Runyan, Gould, Tost & Loda, 1982).  Studies 

have also suggested that caseworker characteristics influence decisions about foster care 

placement.  For instance, Lindsey (1994) notes that the system is largely unreliable in its 

placement of children in foster care and compares the system to a lottery where children 

with similar characteristics have an equal chance of being placed in foster care.  

Similarly, a report by the Texas Department of Family and Protective Services (1995) 

found that there was no clear pattern of decision making in foster care placement. 

Given that research has supported the lack of clarity in predicting foster care 

placements, it seems likely that the similarities between the groups in this study are 

largely explained by the seemingly arbitrary nature of foster care placements.  However, 

another explanation may be related to socioeconomic factors.  Anderson and Fallesen 

(2010) found that differences in socioeconomic status moderate other family 

characteristics such as age, living with a single parent and gender.  In other words, higher 

socioeconomic status buffers many of the risk factors that predict removal.  In this study, 

no measure of socioeconomic status was used.  However, research has established a link 
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between socioeconomic status and pregnancy as well.  In particular, socioeconomic status 

is generally seen as a moderating factor for pregnancy (Crowder & Teachman, 2004; 

Fiscella et al., 1998; Manlove, 1998; Rich & Kim, 2002) Given Anderson and Fallesen’s 

finding (2010) that socioeconomic status has a moderating impact on removal and prior 

research which supports socioeconomic status as a moderating factor for pregnancy, 

future research should contain some measure of socioeconomic status to ascertain 

whether it moderates the risk factors for pregnancy and sexual activity.  In such a study, 

socioeconomic status could be used as a protective factor. 

5.3 Revised conceptual model 

This study utilized a conceptual model based on theories of adolescence, 

attachment and resilience.  This conceptual model (Figure 19) utilized previous research 

Figure 21. Conceptual model. 
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to illustrate the impact of foster care on sexual health behaviors and outcomes. 

Based on the findings of this study, a revised conceptual model (Figure 20 on the 

following page) should be used for future research.  This conceptual model is displayed 

on the next page.  This study demonstrated that the problems within the child’s family of 

origin and the maltreatment experienced by the child appear to be influencing high rates 

of sexual activity and pregnancy.  In this new model, these variables are now the primary 

independent variables.  Race, maltreatment and family of origin predict risk factors, 

sexual activity and pregnancy.  In this model, the protective-vulnerability model of 

resilience is used to illustrate the concept of resilience.  Risk factors are moderated by 

protective factors to create resilience in the child.  Resilience then impacts sexual health 

behaviors and outcomes.  The model includes those risk factors which were found to be 

significant in this study.  The only protective factor included is socioeconomic status.  

However, other protective factors can be explored in subsequent analyses.  Finally, this 

model indicates that the passage of time influences the model as children age.  Age was 

an extremely significant factor in this study.  Results demonstrated that sexual activity 

and pregnancy varied by age and therefore, age should be kept in the model and explored 

through longitudinal analyses. 
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5.4 Limitations 

Although this study provides valuable information to guide both policy and 

practice, there are several limitations.  Primarily, there are issues inherent in secondary 

data analysis that may impact findings such as omitted variable bias, measurement bias, 

social desirability bias and attrition.  Each are discussed below. 

A primary problem in this analysis is the probability of omitted variable bias.  

Every analysis will have some portion of unexplainable variance which may be due to a 

factor or factors not included in the analysis.  In this case, there were few variables that 

Figure 22.  Revised Conceptual Framework 
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addressed sexual health as it was not a primary focus for NSCAW.  There were no 

variables about desire for pregnancy and parenthood which may be a driving factor in 

these high rates of sexual activity and pregnancy.   

In terms of measurement bias, NSCAW researchers generally included scales and 

measures that have been widely used.  Most measures have demonstrated reliability and 

validity across multiple populations.  However, some measures such as the problems in 

the family of origin were not valid and reliable scales.  In some cases, NSCAW 

researchers collected information through study developed measures.  For instance, child 

maltreatment was measured by simply asking child protection caseworkers to check off 

which types of abuse a child had experienced.  Asking caseworkers questions regarding 

the child’s experience of child maltreatment is a potentially unreliable indicator of abuse.  

Caseworkers may not know the full extent of the abuse experienced by the child.  For 

instance, a caseworker may not know that a child who was investigated for physical 

abuse was also being sexually abused.  Relying on only one source of information 

regarding the existence and severity of maltreatment may lead to underreporting of abuse 

(Widom & Shepard, 1996; Stockhammer, Salzinger, Feldman, Mojica, & Primavera, 

2001; Eckenrode et al., 2007).   

Another variable subject to measurement bias was sexual abuse.  As discussed 

previously in the literature review, sexual abuse is highly correlated with teen pregnancy 

and sexual activity at a young age.  Unfortunately, measuring sexual abuse in this 

population is extremely difficult because youth may not disclose abuse or may recant 

disclosures (Summit, 1983; Kellogg & Committee on Child Abuse and Neglect, 2005).  
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In addition, sexual abuse is likely to occur with other forms of child abuse, such as 

physical abuse, which is easier to detect (Freyd et al., 2005). Therefore, it is highly 

probable that youth reported for another form of child maltreatment may have also been 

sexually abused.  NSCAW asks questions about forced sexual experiences only after 

youth have aged out of foster care.   

An additional variable that may have measurement error is pregnancy.  

Adolescent girls may under-report or inaccurately report pregnancies.  Indeed, there were 

a small number of girls in the sample who reported ever being pregnant and then reported 

never being pregnant at a subsequent wave.  Discrepancies such as this one may result 

from girls simply not understanding their bodies enough to accurately report a pregnancy 

or it may be due to social desirability bias.  Girls may also simply mark the wrong answer 

as these responses were administered through computer assisted interviewing software. 

Social desirability may be a factor affecting the accurate measurement of many of 

the adolescent behavior variables as well as the family of origin variable.  In particular, 

respondents may have under-reported involvement in behaviors such as their own drug 

use.  NSCAW researchers attempted to address the possibility of a social desirability bias 

by administering sensitive questions confidentially via online surveys.  However, some 

bias may remain.   

Although longitudinal studies are extremely useful for following individual 

progress, they suffer from problems with attrition.  NSCAW has maintained relatively 

high response rates across all five waves of data collection.  However, there is still a 

confounding factor of missing data.  HGLM accounts for missing data better than other 
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statistical techniques, but does require multiple imputations of some variables.  In 

general, multilevel modeling techniques such as HGLM allow individuals to remain in 

the analytic sample even when data are missing at a particular wave (Raudenbush & 

Bryk, 2002). 

Finally, the creation of the foster care placement variable is not ideal and does not 

represent the complexity of youths’ lives in the foster care system.  Foster care is not an 

appropriate dichotomous variable given the fact that youth move in and out of the system 

and change caregivers while in the system.  The standard deviation suggests that foster 

care should not be collapsed and should be measured by comparing placement outcomes 

as designed by James et al. (2004) and Rubin et al. (2007).  Their results suggest six 

patterns of foster care placements: never removed, early stability, later stability, variable 

pattern, unstable pattern and reunified.  I did attempt to create these categories but the 

majority of youth were never removed and the remaining categories did not contain 

enough cases for the analysis.  With a larger sample size, these categories would be more 

reflective of the influence on foster care. 

5.5 Policy and practice implications 

Despite the limitations discussed above, this study provides new insights to 

understanding of teen pregnancy and sexual activity of foster youth. The primary finding 

of this study is that foster care in and of itself does not increase rates of sexual activity 

and pregnancy for maltreated youth.  This finding should be considered in current 

discussions about the role of foster care in elevated pregnancy rates. 
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The National Campaign to Prevent Teen and Unplanned Pregnancy has emerged 

as an influential leader in advocating for policy changes at both the state and national 

levels to reduce teen pregnancies.  They have recently begun a campaign focusing on 

teen pregnancy among foster youth which has spurred a wider discussion regarding the 

topic.   Much of the discussion focuses on the negative role that foster care plays in 

elevated teen pregnancy rates.  However, non-nationally representative samples of youth 

in foster care have been compared to nationally representative samples of youth.  In this 

study that includes youth who have come into contact with the child welfare system 

placement into foster care was not related to teen pregnancy rates.   

Providing sexual health information to youth in foster care is necessary and 

advocacy efforts to promote additional contraceptive access for foster care youth should 

continue.  However, these efforts should also include promoting programs that serve all 

youth who come into contact with the child welfare system.  Becker and Barth (2000) 

developed a sex education curriculum for youth in out-of-home care called Power 

through Choices.  The curriculum addresses past maltreatment, including sexual abuse.  

The curriculum also affords the opportunity for youth to practice calling a local clinic to 

make family planning appointments.  Given the similarity between the lives of foster 

youth and maltreated youth not in foster care, a curriculum such as this one could be 

expanded to include all youth who come into contact with the child welfare system.  

Unfortunately, this curriculum appears to only have been implemented once with an 

evaluation component so there is little information about its efficacy and continued use 

(Becker & Barth, 2000).   
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More research is needed to help practitioners and policymakers understand the 

experiences of youth in foster care.  While these results provide substantial information, 

there is much more information that is missing.  For instance, how do state policies 

regarding sex education and contraceptive access impact foster youth?  Furthermore, 

when are youth getting pregnant or becoming sexually active?  Is it before foster care 

entry or while in foster care?  Additionally, little is known about males.  NSCAW does 

ask males if they had ever gotten someone pregnant, but the reliability of that question is 

questionable.  Further research should be conducted with males to understand their 

behaviors and outcomes.  Another issue is pregnant and parenting teens in care.  Little is 

known about foster youth who become pregnant or get their partner pregnant.  Small 

qualitative studies and testimonials from youth suggest that they face serious challenges 

in parenting their child including legal complications, caregiving challenges and lack of 

decision making authority (Gotbaum, 2005).    

Overall, there are many gaps in the literature regarding this population.  More 

research is needed to guide evidence-based policy and practice.  This study expands the 

discussion by suggesting that foster care is not the determining factor driving high rates 

of sexual activity and pregnancy.  However, more research is needed to understand what 

the driving factors might be.  Currently, researchers at the Research Triangle Institute 

(RTI) have begun data collection for NSCAWII which will include a new cohort of 

youth.  Data from the first wave of NSCAWII will be released shortly along with 

codebooks.  NSCAWII will contain more in depth questions regarding risky sexual 

behavior (Cecilia Casanova from RTI, personal communication, June 17, 2010).  
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Therefore, additional analyses with these more refined questions may fill in more gaps in 

the knowledge about sexual activity and pregnancy for maltreated youth and the role of 

foster care.  

5.6 Conclusion 

Aside from expanding services to all youth who come into contact with the child 

welfare system, advocacy efforts should proceed cautiously concerning the extent to 

which foster care is cited as the cause of increased pregnancy rates.  As the results of this 

study and prior research with NSCAW suggest (James et al., 2009), there are no 

differences in pregnancy and sexual activity rates for maltreated youth who enter foster 

care and those who do not enter foster care.  Foster care is often pinpointed as an 

intervention that produces negative results for youth, particularly adolescent outcomes 

such as substance use, sexual risk behaviors, mental health problems and delinquency.  

However, in this sample of maltreated adolescent females, these factors were not 

different between girls in foster care and those girls not in foster care.  Foster care 

systems are strained and under a great deal of pressure to ensure youth are safe with very 

little resources.  Despite these challenges, many systems do perform sufficiently but 

media attention and public outcries generally sour attitudes towards foster care (Pecora et 

al., 2007).   While no one would agree that foster care is the ideal situation for youth, it is 

much more difficult to reach a consensus on when foster care is better than remaining in 

an unstable and/or abusive family.  Based on the results of this study, there appears to be 

no difference between these two groups and advocacy efforts should focus on increasing 
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prevention programs to all youth and families who come into contact with the child 

welfare system. 
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APPENDIX A 

Multilevel modeling results for sexual activity: unconditional model 
Parameter Interpretation Substantive interpretation
00 Controlling for the random effect (uoj), the odds of 

a girl being sexually active at age 14 are 0.322 (t=-
4.980, p=.000). 

Without the inclusion of any 
explanatory variables, the odds 
of a girl being sexually active 
0.322 at age 14.   

10 Controlling for the random effect (uoj), for each 
year increase in age, the odds of a girl being 
sexually active increase by 2.590 (t=10.008, 
p=.000). 

As girls age, their odds of being 
sexually active increases   
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APPENDIX B 

Multilevel modeling results for sexual activity: random coefficient model 
Parameter Interpretation Substantive interpretation
00 Controlling for all explanatory variables and the 

random effect (uoj), the odds of a girl being 
sexually active at age 14 are less than 0.293 (t=-
5.520, P<0.001). 

The odds of a girl being sexually 
active are small at age 14.  These 
are the overall odds of being 
sexually active when all risk and 
risk factors are at their overall 
average amounts. 

10 Controlling for all explanatory variables and the 
random effect (uoj), for each change in caregivers, 
the odds of a girl being sexually active increase by 
2.586.  This increase in odds is statistically 
significant (t=2.937, p=0.004). 

Girls with more changes in 
caregivers are more likely to be 
sexually active. 

20 Controlling for all explanatory variables and the 
random effect (uoj), girls who have experienced an 
out of home placement have 1.060 increased odds 
of being sexually active.  This increase in odds is 
not statistically significant (t=0.116, p=0.908). 

 

30 Controlling for all explanatory variables and the 
random effect (uoj), for each year increase in age, 
the odds of a girl being sexually active increase by 
2.853.  This increase in odds is statistically 
significant (t=11.979, p=.000). 

Older girls are more likely to be 
sexually active. 

40 Controlling for all explanatory variables and the 
random effect (uoj), for each point increase in 
school engagement, girls have 0.475 decreased 
odds of being sexually active.  This decrease in 
odds is not statistically significant (t=-1.550, 
p=0.121). 
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50 Controlling for all explanatory variables and the 
random effect (uoj), for each point increase in 
exposure to violence, girls have 1.021 increased 
odds of being sexually active.  This increase in 
odds is not statistically significant (t=0.665, 
p=0.506). 

 

60 Controlling for all explanatory variables and the 
random effect (uoj), for each point increase in 
mental health problems, girls have 1.015 increased 
odds of being sexually active.  This increase in 
odds is statistically significant (t=2.327, p=0.020). 

Girls with mental health 
problems are more likely to be 
sexually active. 

70 Controlling for all explanatory variables and the 
random effect (uoj), for each point increase in 
substance use, girls have 1.054 increased odds of 
being sexually active.  This increase in odds is 
statistically significant (t=2.365, p=0.018). 

Girls with more substance use 
problems are more likely to be 
sexually active. 

80 Controlling for all explanatory variables and the 
random effect (uoj), for each point increase in 
delinquency, girls have 1.078 increased odds of 
being sexually active.  This increase in odds is 
statistically significant (t=3.020, p=0.003). 

 Girls with more delinquency 
problems are more likely to be 
sexually active. 

90 Controlling for all explanatory variables and the 
random effect (uoj), for each point increase in peer 
relationships, girls have 0.990 decreased odds of 
being sexually active.  This decrease in odds is not 
statistically significant (t=-0.653, p=0.513). 
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100 Controlling for all explanatory variables and the 
random effect (uoj), for each point increase in faith 
connection, girls have 0.972 decreased odds of 
being sexually active.  This decrease in odds is not 
statistically significant (t=-0.215, p=0.830). 

 

110 Controlling for all explanatory variables and the 
random effect (uoj), for each point increase in 
activities, girls have 1.067 increased odds of being 
sexually active.  This increase in odds is 
statistically significant (t=1.906, p=0.056). 

Girls involved in more activities 
are more likely to be sexually 
active. 

120 Controlling for all explanatory variables and the 
random effect (uoj), for each point increase in 
cognition, girls have 1.005 decreased odds of being 
sexually active.  This decrease in odds is not 
statistically significant (t=0.442, p=0.658). 

 

130 Controlling for all explanatory variables and the 
random effect (uoj), for each point increase in future 
goals, girls have 0.931 decreased odds of being 
sexually active.  This decrease in odds is 
statistically significant (t=-0.949, p=0.343). 

 

140 Controlling for all explanatory variables and the 
random effect (uoj), for each point increase in 
caregiver relationships, girls have 1.331 decreased 
odds of being sexually active.  This decrease in 
odds is not statistically significant (t=1.092, 
p=0.275). 

 

150 Controlling for all explanatory variables and the 
random effect (uoj), for each point increase in 
parental monitoring, girls have 0.971 decreased 
odds of being sexually active.  This decrease in 
odds is statistically significant (t=-0.100, p=0.921).
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APPENDIX C 

Multilevel modeling results for sexual activity: conditional model 
Parameter Interpretation Substantive interpretation
00 Controlling for all explanatory variables and the 

random effect (uoj), the odds of a girl being 
sexually active are less than 0.120 at age 14 (t=-
4.306, p<0.001). 

The odds of a girl being sexually 
active are small at age 14.  These 
are the overall odds of being 
sexually active when all risk 
factors are at their overall 
average amounts. 

01 Controlling for all explanatory variables and the 
random effect (uoj), Black females have 1.039 
increased of being sexually active compared to 
white females.  This increase in odds is not 
statistically significant (t=0.092, p=0.927). 

 

02 Controlling for all explanatory variables and the 
random effect (uoj), Hispanic females have 0.792 
decreased odds of being sexually active compared 
to white females.  This decrease in odds is not 
statistically significant (t=-0.348, p=0.727). 

 

03 Controlling for all explanatory variables and the 
random effect (uoj), Non-Black and Non-Hispanic 
females have 0.583 decreased odds of being 
sexually active compared to white females.  This 
decrease in odds is not statistically significant (t=-
0.645, p=0.516). 

 

04 Controlling for all explanatory variables and the 
random effect (uoj), females who have been 
sexually abused have 6.022 increased odds of being 
sexually active compared to females who have not 
been sexually abused.  This increase in odds is 
statistically significant (t=2.819, p=0.005). 

Girls who were sexually abused 
were more likely to be sexually 
active. 
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05 Controlling for all explanatory variables and the 
random effect (uoj), females who have been 
physically abused have 2.466 increased odds of 
being sexually active compared to females who 
have not been physically abused.  This increase in 
odds is not statistically significant (t=2.008, 
p=0.045). 

Girls who have been physically 
abused are more likely to be 
sexually active. 

06 Controlling for all explanatory variables and the 
random effect (uoj), females who have been 
emotionally abused have 0.343 decreased odds of 
being sexually active compared to females who 
have not been emotionally abused.  This decrease 
in odds is not statistically significant (t=-2.064, 
p=0.039). 

Girls who have been emotionally 
abused are more likely to be 
sexually active. 

07 Controlling for all explanatory variables and the 
random effect (uoj), females who have experienced 
failure to protect have 0.776 increased odds of 
being sexually active compared to females who 
have not experienced failure to protect.  This 
increase in odds is not statistically significant (t=-
0.552, p=0.581). 

 

08 Controlling for all explanatory variables and the 
random effect (uoj), females who have been 
neglected have 1.492 increased odds of being 
sexually active compared to females who have not 
been neglected.  This increase in odds is not 
statistically significant (t=0.858, p=0.392). 

 

09 Controlling for all explanatory variables and the 
random effect (uoj), females who have been 
abandoned have 3.325 increased odds of being 
sexually active compared to females who have not 
been abandoned.  This increase in odds is not 
statistically significant (t=1.132, p=0.259). 

 

010 Controlling for all explanatory variables and the 
random effect (uoj), as problems in the family of 
origin increase by 1 point the odds of being 
sexually active increase by 1.108.  This increase in 
odds is not statistically significant (t=1.475, 
p=0.141). 
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10 Controlling for all explanatory variables and the 
random effect (uoj), for each change in caregivers, 
the odds of a girl being sexually active increase by 
2.823.  This increase in odds is statistically 
significant (t=4.113, P<0.001). 

Girls with more changes in 
caregivers are more likely to be 
sexually active. 

20 Controlling for all explanatory variables and the 
random effect (uoj), for each year increase in age, 
the odds of a girl being sexually active increase by 
2.960.  This increase in odds is statistically 
significant (t=13.350, P<0.001). 

Older girls are more likely to be 
sexually active. 

30 Controlling for all explanatory variables and the 
random effect (uoj), for each point increase in 
mental health, the odds of a girl being sexually 
active increase by 1.015.  This increase in odds is 
statistically significant (t=2.858, p=0.005). 

Girls with more mental health 
problems are more likely to be 
sexually active. 

40 Controlling for all explanatory variables and the 
random effect (uoj), for each point increase in 
substance use, girls have 1.050 increased odds of 
being sexually active.  This increase in odds is 
statistically significant (t=2.179, p=0.029). 

Girls with more substance use 
problems are more likely to be 
sexually active. 

50 Controlling for all explanatory variables and the 
random effect (uoj), for each point increase in 
delinquency, girls have 1.072 increased odds of 
being sexually active.  This increase in odds is 
statistically significant (t=3.332, p=0.001). 

 Girls with more delinquency 
problems are more likely to be 
sexually active. 

60 Controlling for all explanatory variables and the 
random effect (uoj), for each point increase in 
activities, girls have 1.065 increased odds of being 
sexually active.  This increase in odds is 
statistically significant (t=2.239, p=0.025). 

Girls involved in more activities 
are more likely to be sexually 
active. 
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APPENDIX D 

Multilevel modeling results for sexual activity: Fully conditional model 
Parameter Interpretation Substantive interpretation
00 Controlling for all explanatory variables and the 

random effect (uoj), the odds of a girl being 
sexually active at age 14 are 0.181 (t=-6.190, 
P<0.001). 

The odds of a girl being sexually 
active are small at age 14.  These 
are the overall odds of being 
sexually active when all risk 
factors are at their overall 
average amounts. 

01 Controlling for all explanatory variables and the 
random effect (uoj), females who have been 
sexually abused have 4.978 increased odds of being 
sexually active compared to females who have not 
been sexually abused.  This increase in odds is 
statistically significant (t=2.387, p=0.017). 

Girls who were sexually abused 
were more likely to be sexually 
active. 

02 Controlling for all explanatory variables and the 
random effect (uoj), females who have been 
physically abused have 2.164 increased odds of 
being sexually active compared to females who 
have not been sexually abused.  This increase in 
odds is statistically significant (t=1.917, p=0.055). 

Girls who were physically 
abused were more likely to be 
sexually active. 

03 Controlling for all explanatory variables and the 
random effect (uoj), females who have been 
emotionally abused have 0.356 increased odds of 
being sexually active compared to females who 
have not been sexually abused.  This increase in 
odds is statistically significant (t=-2.068, p=0.039).

Girls who were emotionally 
abused were more likely to be 
sexually active. 

10 Controlling for all explanatory variables and the 
random effect (uoj), for each change in caregivers, 
the odds of a girl being sexually active increase by 
2.720.  This increase in odds is statistically 
significant (t=3.641, p=0.001). 

Girls with more changes in 
caregivers are more likely to be 
sexually active. 
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20 Controlling for all explanatory variables and the 
random effect (uoj), for each year increase in age, 
the odds of a girl being sexually active increase by 
2.950.  This increase in odds is statistically 
significant (t=13.124, P<0.001). 

Older girls are more likely to be 
sexually active. 

30 Controlling for all explanatory variables and the 
random effect (uoj), for each point increase in 
mental health problems, girls have 1.015increased 
odds of being sexually active.  This increase in 
odds is statistically significant (t=2.851, p=0.005). 

Girls with more mental health 
problems are more likely to be 
sexually active. 

40 Controlling for all explanatory variables and the 
random effect (uoj), for each point increase in 
substance use, girls have 1.054 increased odds of 
being sexually active.  This increase in odds is 
statistically significant (t=2.319, p=0.021). 

Girls with more substance use 
problems are more likely to be 
sexually active. 

50 Controlling for all explanatory variables and the 
random effect (uoj), for each point increase in 
delinquency, girls have 1.069 increased odds of 
being sexually active.  This increase in odds is 
statistically significant (t=3.115, p=0.002). 

 Girls with more delinquency 
problems are more likely to be 
sexually active. 

60 Controlling for all explanatory variables and the 
random effect (uoj), for each point increase in 
activities, girls have 1.071 increased odds of being 
sexually active.  This increase in odds is 
statistically significant (t=2.186, p=0.030). 

Girls involved in more activities 
are more likely to be sexually 
active. 
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APPENDIX E 

Multilevel modeling results for pregnancy: unconditional model 
Parameter Interpretation Substantive interpretation
00 Controlling for the random effect (uoj), the odds of 

a girl being pregnant at age 14 are 0.041 (t=-
12.866, P<0.001). 

Without the inclusion of any 
explanatory variables, the odds 
of a girl being pregnant are 
0.041 at age 14.   

10 Controlling for the random effect (uoj), for each 
year increase in age, the odds of a girl being 
sexually active increase by 2.12 (t=6.160, 
P<0.001). 

As girls age, they are more likely 
to be pregnant.   
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APPENDIX F 

Multilevel modeling results for pregnancy: Random coefficient model 
Parameter Interpretation Substantive interpretation
00 Controlling for all explanatory variables and the 

random effect (uoj), the odds of a girl being 
pregnant are less than 0.029 (t=-12.986, P<0.001). 

Without the inclusion of any 
explanatory variables, the odds 
of a girl being pregnant at age 14 
are small.  These are the odds 
when all other independent 
variables excluded at Age 0. 

10 Controlling for all explanatory variables and the 
random effect (uoj), for each change in caregivers, 
the odds of a girl being pregnant decrease by 0.500. 
This decrease in odds is not statistically significant 
(t=-1.188, p=0.236). 

 

20 Controlling for all explanatory variables and the 
random effect (uoj), girls who have experienced an 
out of home placement have 3.009 increased odds 
of being pregnant.  This increase in odds is not 
statistically significant (t=1.710, p=0.087). 

Girls who are in out of home 
care are more likely to be 
pregnant. 

30 Controlling for all explanatory variables and the 
random effect (uoj), for each year increase in age, 
the odds of a girl being pregnant increase by 2.349.  
This increase in odds is statistically significant 
(t=7.043, P<0.001). 

Older girls are more likely to be 
pregnant. 

40 Controlling for all explanatory variables and the 
random effect (uoj), for each point increase in 
school engagement, girls have 1.245 increased odds 
of being pregnant.  This increase in odds is not 
statistically significant (t=0.258, p=0.796). 
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50 Controlling for all explanatory variables and the 
random effect (uoj), for each point increase in 
exposure to violence, girls have 0.969 decreased 
odds of being pregnant.  This decrease in odds is 
not statistically significant (t=-0.695, p=0.487). 

 

60 Controlling for all explanatory variables and the 
random effect (uoj), for each point increase in 
mental health problems, girls have 1.004 decreased 
odds of being pregnant.  This decrease in odds is 
not statistically significant (t=0.551, p=0.581). 

 

70 Controlling for all explanatory variables and the 
random effect (uoj), for each point increase in 
substance use, girls have 0.100 decreased odds of 
being pregnant.  This decrease in odds is not 
statistically significant (t=-0.007, p=0.994). 

 

80 Controlling for all explanatory variables and the 
random effect (uoj), for each point increase in 
delinquency, girls have 1.030 increased odds of 
being pregnant.  This increase in odds is 
statistically significant (t=2.282, p=0.023). 

 Girls with more delinquency 
problems are more likely to be 
pregnant. 

90 Controlling for all explanatory variables and the 
random effect (uoj), for each point increase in peer 
relationships, girls have 0.979 increased odds of 
being pregnant.  This increase in odds is not 
statistically significant (t=-1.252, p=0.211). 
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100 Controlling for all explanatory variables and the 
random effect (uoj), for each point increase in faith 
connection, girls have 1.038 decreased odds of 
being pregnant.  This decrease in odds is not 
statistically significant (t=0.148, p=0.883). 

 

110 Controlling for all explanatory variables and the 
random effect (uoj), for each point increase in 
activities, girls have 1.085 increased odds of being 
pregnant.  This increase in odds is statistically 
significant (t=1.778, p=0.075). 

Girls involved in more activities 
are more likely to be pregnant. 

120 Controlling for all explanatory variables and the 
random effect (uoj), for each point increase in future 
goals, girls have 0.861 decreased odds of being 
pregnant.  This decrease in odds is not statistically 
significant (t=-1.942, p=0.052). 

Girls with more future goals are 
less likely to get pregnant. 

130 Controlling for all explanatory variables and the 
random effect (uoj), for each point increase in 
cognition, girls have 0.995 decreased odds of being 
pregnant.  This decrease in odds is not statistically 
significant (t=-0.316, p=0.752). 

. 

140 Controlling for all explanatory variables and the 
random effect (uoj), for each point increase in 
caregiver relationships, girls have 1.576 increased 
odds of being pregnant.  This increase in odds is 
not statistically significant (t=0.240, p=.810). 

 

150 Controlling for all explanatory variables and the 
random effect (uoj), for each point increase in 
parental monitoring, girls have 0.643 decreased 
odds of being pregnant.  This decrease in odds is 
statistically significant (t=0.909, p=0.364). 
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160 Controlling for all explanatory variables and the 
random effect (uoj), for each point increase in 
contraceptive use, girls have 0.700 decreased odds 
of being pregnant.  This decrease in odds is not 
statistically significant (t=-1.986, p=0.047). 

Girls who use contraceptives are 
less likely to be pregnant 
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APPENDIX G 
 

Multilevel modeling results for pregnancy: Conditional model 
Parameter Interpretation Substantive interpretation
00 Controlling for all explanatory variables and the 

random effect (uoj), the odds of a girl being 
pregnant at age 14 are 0.025 (t=-6.408, P<0.001). 

The odds of a girl being pregnant 
at age 14 are small.  These are 
the odds when all risk factors are 
set to their averages. 

01 Controlling for all explanatory variables and the 
random effect (uoj), Black females have 0.170 
decreased of being pregnant compared to white 
females.  This decrease in odds is not statistically 
significant (t=-3.088, p=0.003). 

Black females are more likely to 
be pregnant. 

02 Controlling for all explanatory variables and the 
random effect (uoj), Hispanic females have 1.079 
increased odds of being pregnant compared to 
white females.  This increase in odds is not 
statistically significant (t=0.114, p=0.910). 

 

03 Controlling for all explanatory variables and the 
random effect (uoj), Non-Black and Non-Hispanic 
females have 0.572 increased odds of being 
pregnant compared to white females.  This increase 
in odds is not statistically significant (t=-0.781, 
p=0.435). 

 

04 Controlling for all explanatory variables and the 
random effect (uoj), females who have been 
sexually abused have 1.792 increased odds of being 
pregnant compared to females who have not been 
sexually abused.  This increase in odds is 
statistically significant (t=0.945, p=0.345). 

 

05 Controlling for all explanatory variables and the 
random effect (uoj), females who have been 
physically abused have 1.536 increased odds of 
being pregnant compared to females who have not 
been physically abused.  This increase in odds is 
not statistically significant (t=0.736, p=0.462). 
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06 Controlling for all explanatory variables and the 
random effect (uoj), females who have been 
emotionally abused have 1.113 increased odds of 
being pregnant compared to females who have not 
been emotionally abused.  This increase in odds is 
not statistically significant (t=0.149, p=0.882). 

 

07 Controlling for all explanatory variables and the 
random effect (uoj), females who have experienced 
failure to protect have 0.131 decreased odds of 
being pregnant compared to females who have not 
experienced failure to protect.  This decrease in 
odds is not statistically significant (t=-2.455, 
p=0.015). 

Girls who have experienced 
failure to protect are less likely 
to be pregnant. 

08 Controlling for all explanatory variables and the 
random effect (uoj), females who have been 
neglected have 3.460 increased odds of being 
pregnant compared to females who have not been 
neglected.  This increase in odds is statistically 
significant (t=2.386, p=0.018). 

Girls who have been neglected 
are more likely to be pregnant. 

09 Controlling for all explanatory variables and the 
random effect (uoj), females who have been 
abandoned have 0.287 decreased odds of being 
pregnant compared to females who have not been 
abandoned.  This decrease in odds is not 
statistically significant (t=-1.480, p=0.139). 

 

010 Controlling for all explanatory variables and the 
random effect (uoj), as problems in the family of 
origin increase by 1 point the odds of being 
pregnant decrease by 0.916.  This decrease in odds 
is statistically significant (t=-0.921, p=0.358). 

 

10 Controlling for all explanatory variables and the 
random effect (uoj), girls in foster care have  2.342 
increased odds of pregnancy.  This increase in odds 
is statistically significant (t=1.733, p=0.083). 

Girls in foster care are more 
likely to get pregnant. 
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20 Controlling for all explanatory variables and the 
random effect (uoj), for each year increase in age, 
the odds of a girl being pregnant increase by 2.558.  
This increase in odds is statistically significant 
(t=6.375, P<0.001). 

Older girls are more likely to be 
pregnant. 

30 Controlling for all explanatory variables and the 
random effect (uoj), for each point increase in 
delinquency, girls have 1.028 increased odds of 
being pregnant.  This increase in odds is 
statistically significant (t=1.557, p=0.120). 

 Girls with more delinquency 
problems are more likely to be 
pregnant. 

40 Controlling for all explanatory variables and the 
random effect (uoj), for each point increase in 
activities, girls have 1.077 increased odds of being 
pregnant.  This increase in odds is statistically 
significant (t=1.541, p=0.123). 

Girls involved in more activities 
are more likely to be pregnant. 

50 Controlling for all explanatory variables and the 
random effect (uoj), for each point increase in future 
goals, girls have 0.895 decreased odds of being 
pregnant.  This decrease in odds is statistically 
significant (t=-1.685, p=0.092).  

Girls with more future goals are 
less likely to get pregnant. 

50 Controlling for all explanatory variables and the 
random effect (uoj), for each point increase in 
contraceptive use, girls have 0.710 decreased odds 
of being pregnant.  This decrease in odds is 
statistically significant (t=-1.713, p=0.087). 

Girls who use contraceptives are 
less likely to be pregnant. 
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APPENDIX H 

Multilevel modeling results for pregnancy: Fully conditional model 
Parameter Interpretation Substantive interpretation
00 Controlling for all explanatory variables and the 

random effect (uoj), the odds of a girl being 
pregnant at age 14 are 0.034 (t=-9.029, P<0.001). 

The odds of a girl being pregnant 
at age 14 are small.  These are 
the odds when all risk factors are 
set to their averages. 

01 Controlling for all explanatory variables and the 
random effect (uoj), Black females have 0.177 
decreased of being pregnant compared to white 
females.  This decrease in odds is not statistically 
significant (t=-3.346, p=0.001). 

Black females are more likely to 
be pregnant. 

07 Controlling for all explanatory variables and the 
random effect (uoj), females who have experienced 
failure to protect have 0.136 decreased odds of 
being pregnant compared to females who have not 
experienced failure to protect.  This decrease in 
odds is not statistically significant (t=-2.686, 
p=0.008). 

Girls who have experienced 
failure to protect are less likely 
to be pregnant. 

08 Controlling for all explanatory variables and the 
random effect (uoj), females who have been 
neglected have 2.422 increased odds of being 
pregnant compared to females who have not been 
neglected.  This increase in odds is statistically 
significant (t=1.761, p=0.078). 

Girls who have been neglected 
are more likely to be pregnant. 

10 Controlling for all explanatory variables and the 
random effect (uoj), girls in foster care have 2.113 
increased odds of pregnancy.  This increase in odds 
is statistically significant (t=1.579, p=0.114). 

Girls in foster care are more 
likely to get pregnant. 

20 Controlling for all explanatory variables and the 
random effect (uoj), for each year increase in age, 
the odds of a girl being pregnant increase by 2.466.  
This increase in odds is statistically significant 
(t=6.345, P<0.001). 

Older girls are more likely to be 
pregnant. 
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30 Controlling for all explanatory variables and the 
random effect (uoj), for each point increase in 
delinquency, girls have 1.026 increased odds of 
being pregnant.  This increase in odds is 
statistically significant (t=1.645, p=0.100). 

 Girls with more delinquency 
problems are more likely to be 
pregnant. 

40 Controlling for all explanatory variables and the 
random effect (uoj), for each point increase in 
activities, girls have 1.064 increased odds of being 
pregnant.  This increase in odds is statistically 
significant (t=1.417, p=0.157). 

Girls involved in more activities 
are more likely to be pregnant. 

50 Controlling for all explanatory variables and the 
random effect (uoj), for each point increase in future 
goals, girls have 0.908 decreased odds of being 
pregnant.  This decrease in odds is statistically 
significant (t=-1.590, p=0.112).  

Girls with more future goals are 
less likely to get pregnant. 

50 Controlling for all explanatory variables and the 
random effect (uoj), for each point increase in 
contraceptive use, girls have 0.719 decreased odds 
of being pregnant.  This decrease in odds is 
statistically significant (t=-1.747, p=0.080). 

Girls who use contraceptives are 
less likely to be pregnant. 
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APPENDIX I 
Weighted marginal models for pregnancy 

 

 
 
 
  

Results from the marginal weighted unconditional model for pregnancy 
Fixed effect Coefficient Odds Ratio se t ratio p value
Pregnancy (00) -2.75 0.06 0.22 -12.62 0.000
Age( 10) 0.68 1.98 0.10 6.88 0.000

Results from the marginal weighted random coefficient model for pregnancy 
Fixed effect Coefficient Odds Ratio se t ratio p value
Pregnancy (00) -3.05 0.05 0.23 -13.32 0.000
Caregiver Changes ( 10) -0.48 0.62 0.52 -0.93 0.3532
Out of Home Placement ( 20) 0.74 2.10 0.60 1.24 0.2183
Age( 30) 0.73 2.08 0.10 7.04 0.000
School Engagement ( 40) 0.49 1.64 0.80 0.62 0.5387
Exposure to Violence ( 50) -0.01 0.99 0.05 -0.17 0.8685
Mental Health ( 60) 0.01 1.01 0.01 1.09 0.2799
Substance Use ( 70) -0.00 1.00 0.02 -0.20 0.8447
Delinquency ( 80) 0.03 1.03 0.01 2.63 0.0101
Peer Relationships ( 90) -0.02 0.98 0.02 -1.07 0.2896
Faith Connection ( 100) 0.11 1.12 0.15 0.76 0.4516
Activities ( 110) 0.05 1.05 0.04 1.23 0.2216
Future Goals ( 120) -0.17 0.85 0.08 -2.21 0.0301
Cognition ( 130) -0.01 0.99 0.01 -0.66 0.5083
Caregiver Relationship ( 140) 0.54 1.72 0.30 1.82 0.0728
Parental Monitoring ( 150) 0.21 1.23 0.41 0.51 0.6121
Contraceptive use ( 160) -0.39 0.68 0.15 -2.49 0.0147
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 Results from the  marginal weighted conditional model for pregnancy
Fixed effect Coefficient Odds Ratio se t ratio p value
Model for Pregnancy oi     

Intercept (00) -2.95 0.05 0.51 -5.81 0.0000
Black (01) -1.69 0.18 0.62 -2.71 0.0083
Hispanic (02) -0.01 0.99 0.56 -0.03 0.9800
Other (03) -0.62 0.54 0.69 -0.90 0.3688
Sexual Abuse (04) 0.29 1.34 0.49 0.60 0.5478
Physical Abuse (05) 0.37 1.45 0.60 0.62 0.5389
Emotional Abuse (06) 0.12 1.13 0.71 0.18 0.8604
Failure to Protect (07) -2.18 0.11 0.95 -2.31 0.0236
Neglect (08) 1.09 2.98 0.42 2.62 0.0106
Abandonment (09) -1.16 0.31 0.79 -1.48 0.1433
Family of Origin Problems (010)    -0.09 0.92 0.09 -0.96 0.3404

Model for Caregiver Changes 1i  
Intercept (10) 0.05 1.06 0.60 0.09 0.9278

Model for Age 2i  
Intercept (20) 0.78 2.19 0.14 5.81 0.0000

Model for Delinquency 3i  
Intercept (30) 0.02 1.02 0.01 1.97 0.0528

Model for Future Goals 4i  
Intercept (40) -0.10 0.90 0.08 0.09 0.2153

Model for Contraceptive Use 5i  
Intercept (50) -0.33 0.72 0.16 -2.05 0.0433
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Results from the marginal weighted fully conditional model for pregnancy

Fixed effect Coefficient Odds Ratio se t ratio p value 

Model for Pregnancy oi  

Intercept (00) -2.80 0.06 0.29 -9.55 0.0000

Black (01) -1.70 0.18 0.58 -2.93 0.0044

Failure to protect (02) -2.04 0.13 0.81 -2.52 0.0136

Neglect (03) 0.71 2.02 0.40 1.77 0.0801

Model for Age 2i  

Intercept (20) 0.77 2.16 0.13 5.82 0.0000

Model for Delinquency 3i  

Intercept (30) 0.02 1.02 0.01 2.24 0.0281

Model for Contraceptive use4i  

Intercept (40) -0.37 0.69 0.16 -2.35 0.0212
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APPENDIX J 
Weighted marginal models for sexual activity 

 

 
 
 
  

 Results from the marginal weighted unconditional model for sexual activity 
Fixed effect Coefficient Odds Ratio se t ratio p value
Sexually Active (00) -0.93 0.39 0.20 -4.78 0.000
Age( 10) 0.87 2.39 0.10 8.45 0.000

Results from the marginal weighted random coefficient model for sexual activity 
Fixed effect Coefficient Odds Ratio se t ratio p value
Sexually Active (00) -1.04 0.35 0.20 -5.12 0.000
Caregiver Changes ( 10) 0.86 2.36 0.32 2.73 0.0079
Out of Home Placement ( 20) -0.08 0.92 0.53 -0.15 0.8793
Age( 30) 0.98 2.66 0.08 11.80 0.000
School Engagement ( 40) -0.99 0.37 0.58 -1.70 0.0934
Exposure to Violence ( 50) 0.03 1.03 0.03 1.01 0.3176
Mental Health ( 60) 0.01 1.01 0.01 2.00 0.0491
Substance Use ( 70) 0.05 1.06 0.02 2.54 0.0130
Delinquency ( 80) 0.09 1.10 0.04 2.55 0.0126
Peer Relationships ( 90) -0.01 0.99 0.01 -0.90 0.3683
Faith Connection ( 100) -0.01 0.99 0.11 -0.07 0.9450
Activities ( 110) 0.06 1.06 0.03 1.63 0.1063
Future Goals ( 120) -0.09 0.92 0.08 -1.10 0.2742
Cognition ( 130) 0.00 1.00 0.01 0.29 0.7758
Caregiver Relationship ( 140) 0.38 1.46 0.28 1.36 0.1786
Parental Monitoring ( 150) -0.04 0.97 0.29 -0.12 0.9046
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 Results from the  marginal weighted conditional model for sexual activity
Fixed effect Coefficient Odds Ratio se t ratio p value
Model for Sexually Active oi     

Intercept (00) -1.80 0.17 0.45 -3.99 0.001.
Black (01) 0.09 1.09 0.37 0.23 0.8200
Hispanic (02) -0.26 0.77 0.67 -0.39 0.6997
Other (03) -0.54 0.58 0.66 -0.82 0.4123
Sexual Abuse (04) 1.40 4.07 0.52 2.72 0.0081
Physical Abuse (05) 0.81 2.25 0.45 1.80 0.0752
Emotional Abuse (06) -0.93 0.39 0.50 -1.86 0.0667
Failure to Protect (07) -0.32 0.73 0.31 -1.02 0.3091
Neglect (08) 0.46 1.59 0.37 1.26 0.2122
Abandonment (09) 1.06 2.88 0.96 1.10 0.2736
Family of Origin Problems (010) 0.08 1.09 0.06 1.28 0.2037

Model for Caregiver Changes 1i  
Intercept (10) 1.02 2.77 0.23 4.52 0.000

Model for Age 2i  
Intercept (20)  2.61 0.09 10.62 0.000

Model for Mental Health 3i  
Intercept (30) 0.01 1.01 0.01 2.64 0.0100

Model for Substance Use 4i  
Intercept (40) 0.04 1.04 0.02 1.96 0.0536

Model for Delinquency 5i  

Intercept (50) 0.08 1.08 0.03 2.67 0.0091
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 Results from the  marginal weighted fully conditional model for sexual activity

Fixed effect Coefficient Odds Ratio se t ratio p value 

Model for Sexually Active oi   

Intercept (00) -1.25 0.29 0.18 -6.97 0.000

Sexual Abuse (01) 1.10 3.00 0.56 1.98 0.0516

Model for Caregiver Changes 1i 

Intercept (10) 0.96 2.61 0.25  3.77 0.003

Model for Age 2i 

Intercept (20) 0.94 2.57 0.10 9.48 0.000

Model for Mental Health 3i 

Intercept (30) 0.01 1.01 0.01 2.53 0.0132

Model for Substance Use 4i 

Intercept (40) 0.05 1.05 0.02 1.94 0.0556

Model for Delinquency 5i 

Intercept (50) 0.08 1.09 0.03 2.45 0.0167
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