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Abstract 

 

Title of dissertation:  Factors Associated with Changes in Parental Depressive Symptoms:   

A Longitudinal Multilevel Analysis of Parents at High Risk for Child Maltreatment  

 

Dissertation directed by:  Donna Harrington, PhD., Professor and PhD Program Director, 

University of Maryland, Baltimore, School of Social Work  

  

Depression interferes with a parent’s ability to adequately care for a child, which can lead 

to adverse consequences such as child maltreatment (National Research Council & 

Institute of Medicine, 2009).  Given this complex relationship, it is critical to understand 

factors associated with how depressive symptoms change over time.  Home visiting 

programs are strategies for addressing child maltreatment and parental depression 

(Paxson & Haskins, 2009).  The primary purpose of this study was to assess factors 

predicting changes in depressive symptoms for a sample of parents at high risk for child 

maltreatment participating in a home visiting and neglect prevention program.   

 

This dissertation used secondary data to explore (1) individual, (2) relationship, and (3) 

service delivery factors associated with changes in depressive symptoms over time for a 

diverse sample of 569 parents enrolled in the same program implemented across 7 sites 

and 18 different program types.  Factors predicting the likelihood of child maltreatment 

reports or substantiations after program participation were also examined. 

 

Two- and three-level multi-level growth models were used to address three of the 

research questions. Across all the models, there was a significant decrease in depressive 

symptoms over time.  The two-level models indicated that Black parents had lower levels 

of depressive symptoms, whereas Hispanic parents had higher levels.  Parents with less 

than 12 years of education were more likely to have lower levels of depressive symptoms.  

Higher levels of parental stress and a greater need for social support were associated with 

higher levels of depressive symptoms in all models.  Significant factors found in the 

three-level models included parent’s history of abuse or trauma and assigned program 

duration; however findings are exploratory given the small sample size (n=18) at this 

level.           

   

Logistic regression was used to predict the likelihood of child maltreatment after program 

completion.  Prior child maltreatment reports and increased need for social support were 

associated with a greater likelihood of subsequent reports or substantiations.  Other 

parent demographic factors, level of depressive symptoms, and parental stress were not 

significant.   

 

Findings can be used to prioritize areas for depression screening, comprehensive 

assessments, worker training, and support needed for this vulnerable population. 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

Factors Associated with Changes in Parental Depressive Symptoms:    

A Longitudinal Multilevel Analysis of Parents at  

High Risk for Child Maltreatment  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

by 

Melissa Lim Brodowski 

 

 

 

 

Dissertation submitted to the Faculty of the Graduate School of the 

University of Maryland, Baltimore in partial fulfillment 

of the requirements for the degree of 

Doctor of Philosophy 

 

2012 



 

 

 

 

 

Acknowledgements 

 

This dissertation is a secondary data analysis of data from grants supported by the 

Children’s Bureau, USDHHS from 2003-2009.  This study would not be possible without 

all the work of the Family Connections (FC) Prevention Replications projects.  Thank 

you to all the staff and participants who were part of that initiative.   

 

This dissertation is dedicated to my wonderful family.  To Jason Brodowski, my husband 

and soul mate – thank you for your never-ending love and support and encouraging me to 

go back to school and making it possible for me to finish.  To my beautiful daughters, 

Skylar and Riley Brodowski- the two of you are and will always be - my greatest 

accomplishments.   

 

This dissertation was completed with a lot of guidance from many people who have been 

my steadfast supporters, mentors, colleagues, and general source of inspiration and 

wisdom over the last several years.  First, I want to acknowledge the wise counsel of 

Donna Harrington, my dissertation chair.  Thank you for always pointing me in the right 

direction and especially for the last two years working on the proposal and dissertation.  I 

also want to thank my wonderful dissertation committee – Banghwa Casado, Bruce 

DeForge, Bethany Lee and Larke Huang – each of whom raised important questions 

along the way that helped to refine my thinking and strengthen the final dissertation. 

 

My decision to return to graduate school at UMB would not be possible without Diane 

DePanfilis and the Family Connections program.  Working with her and the FC 

replications projects and her strong encouragement so long ago convinced me to go back 

to school in the first place.  Thank you Diane for always being so supportive and for 

being a wonderful role model for me to see how we can bridge research to practice!   

 

I also want to thank Jill Filene from James Bell Associates – she deserves an honorary 

doctorate for all her work leading the cross-site evaluation.  Thanks Jill for your 

commitment to excellence on the project and also for supporting the grantees and sharing 

their perspectives in our work.  Thank you to Elliot Smith from the National Data 

Archive on Child Abuse and Neglect for getting the data in such great condition for me 

and others to use. 

 

I am forever grateful to Catherine Nolan, my supervisor, for always being so supportive 

of my return to school and her understanding of my school-work-life balance.  Thanks to 

my cheerleaders at OCAN, CB and ACF, especially Irene Bocella and Sally Flanzer and 

everyone else I work with now -- I am so blessed to have such wonderful, intelligent, 

strong women that I can call my friends and colleagues!  Thank you to other colleagues 

who reviewed drafts of the dissertation and provided excellent feedback, especially Deb 

Daro and Jackie Counts.  

 

iii



 

iv 

 

Table of Contents 

Chapter 1:  Problem Statement…………………………………………………………1  

A. Study Aims…………………………………………………………………....2 

B. Statement of the Problem……………………………………………………..3 

General population prevalence………………………………………….. 4  

Societal costs of depression and child maltreatment……………………..5 

Course of depression……………………………………………………..6 

Parental depression and child maltreatment……………………………...9 

Parental depression in low-income and high-risk populations………….10 

Parental depression and home visiting programs……………………….11 

Need for evidence-based prevention and early intervention services…..13 

C. Theoretical Framework……………………………………………………..14   

D. Conceptual Framework for Parental Depression and Child Maltreatment…17 

E. Relevance to Social Work…………………………………………………..19 

Chapter 2:  Review of the Literature………………………………………………....22  

A. Search Strategy……………………………………………………………...23 

B.  Microsystem:  Individual Parent Level Factors……………………………..24 

Summary, strengths and limitations of the research…………………….28 

C.  Mesosytem:  Relationship Level Factors…………………………………...29 

Depression and parenting……………………………………………….30  

Parental depression and risk of child maltreatment…………………….34 

Parental stress and social support………………………………………36 

Summary, strengths and limitations of the research……………………39 

D.  Exosystem:  Service Delivery Program Level Factors……………………..42 

Home visiting and parental depression…………..………………….….43 

Parent engagement and retention……………………………………….48 

Summary, strengths and limitations of the research……………………51 

E.  Overall Summary of the Literature……………………………………….....53 

F.  Research Aims, Research Questions, and Conceptual Framework…………55 

Chapter 3:  Methods…………………………………………………………………...61 

A. Research Questions……………………………………………………….....61 

B. Study Design…………………………………………………………………63 

C. Data Source………………………………………………………………......63 

Family Connections National Cross-site Evaluation…………………….63 

D. Sample…………………………………………………………………….....68 

E. Procedure…………………………………………………………………….69 

National Cross-site data………………………………………………….69 

Procedure for dissertation data………………………………………......70 

F. Measures and Constructs………………………………………………….....70 

G. Data Analysis…………………………………………………………….......85 

Research Questions 1, 2, and 3…………………………………………..85 

Research Question 4……………………………………………………..88 

Chapter 4:  Results  ……………………………………………………………………90 

A. Data Cleaning………………………………………………………………..90 

Assumption checking……………………………………………………91 

B. Group Comparisons by Site and FC Program Type and Enhancement……..92 



 

v 

 

C. Multilevel Models…………………………………………………………..100 

Preliminary Two-level models………………………………………….101 

Research Question #1…………………………………………………..103 

Research Question #2…………………………………………………..108 

Preliminary Three-level models………………………………………..116 

Research Question #3…………………………………………………..118 

 D.  Logistic Regression Model…………………………………………………128 

Research Question #4…………………………………………………..128 

Chapter 5:  Discussion………………………………………………………………...136 

A. Summary of Findings……………………………………………………….136 

Depressive Symptoms and Change Over Time………………………...137 

Parent Demographic Factors……………………………………………138 

Parent Relationship Factors…………………………………………….141 

Program-Level Factors…………………………………………………144 

Child Maltreatment and Parental Depressive Symptoms………………147 

Summary………………………………………………………………..148 

B. Limitations, Strengths and Sample Size Adequacy………………………...150 

Sample size adequacy…………………………………………………..154 

C. Implications for Theory, Research, Policy and Practice…………………...156 

The Socio-ecological Framework and Parental Depression……………156 

Research………………………………………………………………...158 

Policy and Practice……………………………………………………..162 

 D.  Conclusion………………………………………………………………….166 

  

Appendix A:  Descriptive Statistics..............................................................................169  

Appendix B:  Assumption Checking…………………………………………………176 

Appendix C:  Demographics by FC Program Type and Enhancement…………...186  

Appendix D:  ANOVAs by FC Program Type and Enhancement…………………188 

Appendix E:  Two-Level Model Building……………………………………………191 

Appendix F:  Exploratory Three-level Model Building…………………………….238 

References……………………………………………………………………………..298 

 

 

 

 



 

vi 

 

List of Figures 

 

Figure 1:  Conceptual Framework for Parental Depression and Child Maltreatment.18                     

 

Figure 2:  Conceptual Model for Research Questions 1, 2, and 3…………………  56 

 

Figure 3:  Conceptual Model for Research Question 4…………………………….  59 

 

Figure 4:  Interaction between Parental Stress and Depressive Symptoms for Low-Income 

and Higher Income Parents…………………………………………………………111 

 

Figure 5:  Interaction between Need for Social Support and Depressive Symptoms for 

Married and Non-married parents………………………………………………….112   

 

Figure 6:  Interaction between Parental Stress and Depressive Symptoms for Asian 

parents compared to other ethnic groups…………………………………………..113 

 

Figure 7:  Interaction between Need for Social Support and Depressive Symptoms for 

Black parents versus all other parents……………………………………………..114 

 

 

List of Tables 

 

Table 1:  Family Connections Program Types, Duration and Target Population…..65 

 

Table 2:  Site-Specific Time Points for Research Measure Administration………..67  

 

Table 3:  AAPI Form and Subscale Internal Reliabilities…………………………..76 

 

Table 4:  Research Questions 1 and 2: Two-Level Multilevel Growth Models   …..86 

 

Table 5:  Research Question 3:  Exploratory Three-level Multilevel Growth Models.87 

 

Table 6:  Research Question 4: Logistic Regression for Predicting Child Maltreatment.89 

 

Table 7:  Baseline Demographics (categorical variables) and Chi-Square Tests by Site.93 

 

Table 8:  Demographics and Measures (continuous variables) and F-tests by Site…95 

 

Table 9:  Two-level Models………………………………………………………..104 

 

Table 10:  Exploratory Three-level models………………………………………..119 

 

 

 

 



 

vii 

 

Table 11:  Logistic Regression Sample Demographics (categorical variables) and  

Chi-Square Tests by Site………………………………………………………….129   

 

Table 12:  Logistic Regression Sample Demographics and Measures (continuous 

variables) and F Tests by Site…………………………………………………….130    

 

Table 13:  Binary Logistic Regression……………………………………………132   

 

Table 14:  The Observed and Predicted Frequencies for Child Maltreatment Reports  

and Substantiations………………………………………………………………..134 



 

1 

 

 

 

 

 

 

 

 

CHAPTER 1:  PROBLEM STATEMENT 
 

Parental depression
1
 and child maltreatment are significant health and social 

problems that impact millions of adults and children each year (National Research 

Council, 1993, Chapter 3; National Research Council [NRC] & Institute of Medicine 

[IOM], 2009, Chapter 1).  Although a causal connection between parental depression and 

child maltreatment has not been directly established, parent mental health problems are 

common risk factors for child abuse and neglect (National Research Council, 1993, 

Chapter 4; NRC & IOM, 2009, Chapter 4). Depression is a mental health impairment that 

negatively impacts functioning related to work, household, caregiving, and other personal 

and social relationships, including the ability to provide adequate care for one’s children 

(Beardslee, 2002; Nicholson, Beibel, Hinden, Henry, & Steir, 2001).  At the most 

practical and intuitive level, parents who are depressed are less likely to be available and 

attentive to their children.  They also demonstrate less attached and nurturing behavior, 

and, under certain circumstances, develop neglectful, aggressive, or hostile relationships 

with their children (Ammerman et al., 2009).  In extreme situations, these negative 

parenting behaviors may result in child maltreatment. 

Sheppard (1997a; 1997b) has described the co-occurrence of depression and child 

maltreatment as a ―double jeopardy‖ because of the devastating impact of both problems 

                                                 
1
 Throughout this document, parental depression is used synonymously with maternal depression and 

caregiver depression. Caregivers are individuals who provide primary care for a child if the parents are not 

available.  Caregivers may include other relatives or other adults in the role of primary caregiver. 
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on the lives of caregivers and their children.   Depression interferes with the ability of a 

parent to provide adequate care for a child; for example, a depressed parent’s inability to 

properly supervise their child may place them in neglectful situations.  In extreme cases, 

this parental incapacity can lead to adverse consequences, including severe emotional and 

physical neglect, and child physical and sexual abuse.   

Given the complexity of the factors associated with parental depression and child 

maltreatment, it is critical to understand the key factors that are associated with how 

depressive symptoms may change over time.  Over the last several years, prevention and 

early intervention have gained prominence as critical strategies for addressing child 

maltreatment and parental depression (NRC & IOM, 2009, Chapter 7; Paxson & Haskins, 

2009; Stagner & Lansing, 2009).   

A.  Study Aims 

This dissertation explores the key factors associated with changes in the level of 

depressive symptoms over time in a sample of parents
2
 who are at high risk for abusing 

or neglecting their children.  The parents in the sample were enrolled at one of seven 

different sites that participated in the Family Connections Prevention Replications Project 

to implement a child maltreatment prevention program and used home visiting as a key 

service delivery strategy.  This dissertation utilizes secondary data analysis with data 

                                                 
2
 In this dissertation, parent is used as a generic term to include mothers, fathers, legal guardians, and other 

relative or non-relative caregivers who are the primary caregivers for the target child/ren. 
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from the national cross-site evaluation data for this project
3
.  The specific aims of this 

dissertation are:   

1) To explore the key individual (i.e., parent demographics), relationship (i.e., 

parenting capacity, stress, and social support), and service delivery program (i.e., 

type of Family Connections program) factors that are associated with changes in 

the level of parental depressive symptoms over time;  

2) To examine the relationship between parental depressive symptomatology and 

child maltreatment. 

B.  Statement of the Problem  

This section begins with an overview of the prevalence and scope of parental 

depression and child maltreatment, and the societal costs associated with treating those 

problems.  The second section describes the course of depression and briefly highlights 

research on the co-occurrence of depression and child maltreatment.  This is followed by 

a short discussion regarding evidence-based home visiting programs as one possible 

strategy to address parental depression and prevent child maltreatment.  The next section 

provides the theoretical foundation and conceptual model for the key constructs of 

interest for this dissertation.  The chapter will conclude by illustrating the relevance of 

this dissertation for social work practice. 

 

                                                 
3
 The national cross-site evaluation for the Family Connections Replications Project was conducted by 

James Bell Associates with funding from the Children’s Bureau, Administration for Children and Families.  

The cross-site evaluation final report draft is being revised and will be resubmitted to the Children’s Bureau 

by early 2012.  
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General population prevalence  

According to results from the National Comorbidity Survey, 16.2% of adults 

suffer from a major depressive disorder at least once in their lifetime (Kessler et al., 

2003).  Women have prevalence rates of depression that are between one and half to three 

times greater than that of men (Kessler, 2003).  Depression is the leading cause of 

disability for women (Kessler, 2003).  For adults with at least one child under 18, the 

lifetime prevalence of major depressive disorder is approximately 14% to 19% (NRC & 

IOM, 2009, Chapter 1).  It is estimated that at least 15 million children (or 20% of all 

children under 18 years old in the U.S.
4
) are living in homes with caregivers who suffer 

from major depression (NRC & IOM, 2009, Chapter 1; Federal Interagency Forum on 

Child and Family Statistics, 2010).  Eleven percent of infants living in poverty are also 

living with a depressed mother (Vericker, Macomber, & Golden, 2010).  Moore, Hair, 

Vandivere, McPhee, McNamara, and Ling (2006) found that 6.4% of children who 

entered kindergarten in 1998-99 lived with a mother who had elevated depressive 

symptoms.   

Child maltreatment also impacts millions of lives.  In 2010, there were 

approximately 3.3 million reports of suspected child maltreatment, involving almost six 

million children.  An estimated 695,000
5
 children were determined to be victims of 

maltreatment.  Of these victims, 78.3% experienced neglect, 17.6% were physically 

abused, 9.2% were sexually abused, 8.1% were psychologically maltreated, 2.4% were 

                                                 
4
 This percentage is based on 2010 census data on the population of children under 18 years old living in 

the U.S. 
5
 This is the unduplicated count for unique child victims in 2010.  The duplicated number of victims is 

754,000. 
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medically neglected, and 10.3% experienced other forms of abuse (e.g., abandonment, 

threats of harm to the child).  Eighty-one percent of the victims were maltreated by a 

parent acting alone or with someone else (U.S. Department of Health and Human 

Services, 2011).  Data from the Fourth National Incidence Study (NIS-4) point to even 

higher numbers of children who may have experienced abuse or neglect, with estimates 

ranging from 1.25 million to 3 million depending on the definition of harm used in the 

study (Sedlak, Mettenburg, Basera, Petta, McPherson, Greene, & Li, 2010).  These NIS-4 

estimates are up to three times the number of victims of child maltreatment reported to 

child protective services.  Of the total number of children abused or neglected, 61% to 

77% experienced neglect, which is similar to the rates of neglect from official child abuse 

reports.  Parental mental illness was a factor for 7% of all children who were maltreated, 

across all types of abuse or neglect (Sedlak et al., 2010).  However, for the children who 

were emotionally abused, parental mental illness was a factor for 17% (Sedlak et al., 

2010).  

Societal costs of depression and child maltreatment.   

Depression and child maltreatment inflict a significant toll on society in dollars, in 

addition to the untold personal costs to children, families, friends, and communities 

impacted by the problem.  Mental health disorders are among the five most costly health 

problems to treat (Soni, 2009).  Serious mental illness, including depression, is estimated 

to cost $193.2 billion per year in lost productive time in the workplace alone (Kessler et 

al., 2008).  Child maltreatment has similarly exorbitant costs.  Recent estimates of the 

societal cost to address child maltreatment range from $65 billion to $124 billion dollars 

per year (Corso & Fertig, 2010; Fang, Mercy –get other authors for CDC study, 2012; 
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Wang & Holton, 2007).  This includes direct system costs from child welfare, mental 

health, law enforcement, and hospitalizations due to injuries from child maltreatment.  

Indirect costs include special education, juvenile delinquency, health care, and lost 

productivity (Corso & Fertig, 2010; Fang et al., 2012; Wang & Holton, 2007).   

Furthermore, depression rarely occurs by itself; it is often associated with other 

problems that impact child and family well-being (NRC & IOM, 2009, Chapter 3).  Thus, 

the combined costs of treating both problems may be even higher.  These estimates need 

to be interpreted with caution because predicting long-term costs associated with 

individual problems is notoriously difficult given the challenges of isolating costs to a 

single problem (Corso & Fertig, 2010).  As stated previously, a compelling body of 

research has identified a strong relationship between parental depression and increased 

risk of child maltreatment, which are often co-occurring social problems (Conron, 

Beardslee, Koenen, Buka, & Gortmaker, 2009; NRC & IOM, 2009, Chapter 4; National 

Research Council, 1993, Chapter 4).   

Course of depression 

Depression can manifest itself in a number of ways.  Depression may be chronic 

or episodic and the experience of depression can be vastly different across individuals 

(Beardslee, 2002, Chapter 3; DePaulo & Horvitz, 2002, Chapter 4).  Some may 

experience episodes that last for a few weeks or months.  Others may experience 

depressive symptoms with even longer durations, sometimes lasting up to one year or 

more (Center on the Developing Child at Harvard University, 2009; NRC & IOM, 2009, 

Chapter 3).  In between depressive episodes, some individuals may have periods of time 

without experiencing any signs or symptoms of depression.  More than half of people 
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who experience an initial depressive episode have at least one recurrent episode in the 

next several years (NRC & IOM, 2009, Chapter 3).  Of the individuals who experience a 

second episode of depression, approximately 70-80% will experience a third episode.  Of 

those who experience a third depressive episode, approximately 90% will experience a 

fourth one (Burcuse & Iacono, 2010). 

 

A major depressive episode occurs when five or more specific symptoms are 

present within a two-week period and are accompanied by depressed mood and loss of 

interest in daily activities that affects normal functioning.  The symptoms include: 

 Depressed mood most of the day 

 Diminished interest of pleasure in activities 

 Significant weight loss or weight gain; increase or decrease in appetite 

 Lack of sleep or excessive sleep 

 Fatigue or loss of energy 

 Feelings of worthlessness 

 Diminished ability to think or concentrate 

 Recurrent thoughts of death or suicidal ideation,  

 

(American Psychiatric Association, 2000, pp. 349-356).  

 

Dysthymia is a form of chronic depression that is considered a less severe form of 

major depression (American Psychiatric Association, 2000; DePaulo & Horvitz, 2002, 

Chapter 4).  For individuals with dysthymia, the presence of depressive symptoms often 

has a longer duration; sometimes up to two years or longer. Individuals with dysthymia 

are able to conduct daily life activities however, they might seem consistently unhappy 

for extended periods of time. Although not disabling like major depression, dysthymia 

prevents individuals from feeling normal and functioning optimally. Dysthymia can 

begin in childhood or in adulthood and is more common in women.  The National 

Institutes of Health (2010) report that that 3.3 million adults over age 18 are affected by 
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dysthymia each year.  A person with dysthymia may also experience major depression at 

the same time (American Psychiatric Association; 2000; DePaulo & Horvitz, 2002, 

Chapter 4).    

Depression can be identified through a current diagnosis, a lifetime diagnosis, or 

through screening for the presence of elevated symptoms from self-report questionnaires 

(NRC & IOM, 2009, Chapter 3).  Brief self-report screening tools are used to identify 

individuals with elevated levels of depressive symptoms who may need further 

assessment.  The most common screening measures used include the Beck Depression 

Inventory (BDI), Edinburgh Postnatal Depression Scale (EPDS), Zung Depression Scale, 

and the Center for Epidemiological Studies Depression Scale (CES-D) (Gaynes et al., 

2005).  Each of the tools has a clinical cut-off range that is used to identify persons who 

need to be referred for a more formal assessment for possible depression.  Higher levels 

of depressive symptoms are associated with probable clinical depression (Gaynes et al., 

2005).  Finally, depression is formally diagnosed through a clinical interview by a 

licensed professional.   

Depression can manifest itself in multiple ways; however it is sometimes not 

recognized by professionals working with families.  Almost one-half of all adults with 

major depressive disorder did not receive any mental health treatment (Kessler et al., 

2003).  Left untreated, depression or high levels of depressive symptoms may lead to 

adverse outcomes for individuals and their children, including increased risk for negative 

parenting and child maltreatment.   
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Parental depression and child maltreatment 

Prior research supports the association between parental depression and risk of 

child maltreatment for children in their care; however, a definitive causal link has not 

been established (Zuravin, Bliss, & Cohen-Callow, 2005).   Previous studies have 

examined depression in the context of how it affects parenting behavior and ultimately 

child outcomes (Knitzer, Theberge & Johnson, 2008; Silver, Heneghan, Bauman & Stein, 

2006) and there are a number of ways that the presence of depressive symptoms can 

negatively impact caregiving behavior.  Depression that occurs during pregnancy places 

the unborn child at risk because the mother may not eat properly to provide adequate 

nutrition for the baby, or she may use alcohol and other substances that may cause harm 

to the baby (Ostler, 2009).  After the birth of the child, parents who are depressed may 

not have the capacity to provide adequate care and nurturing for the baby as well as for 

themselves (Chung, McCollum, Elo, Lee, & Culhane, 2004; Ostler, 2009; Paulson, 

Dauber, & Lieferman, 2006).  Infants and young children with depressed parents are 

especially vulnerable for poorer developmental outcomes than children of parents who 

were not depressed or suffering from mental illness (NRC & IOM, 2000, Chapter 4).     

It is important to note that not all individuals who are diagnosed or display 

depressive symptoms will maltreat their children.  For parents who were already reported 

for child maltreatment or involved with the formal child welfare system, and later 

identified with depression, it is sometimes difficult to determine the temporal sequence of 
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events.  In those situations, it remains unclear whether the parental depression led to the 

maltreatment or whether depression occurred after the maltreatment was identified.   

Parental depression in low-income and high-risk populations 

Rates of depression or depressive symptomatology in higher risk populations, 

such as those at greatest risk for child maltreatment, are up to four times higher than the 

general population (Ammerman, Putnam, Bosse, Teeters, & Van Ginkel, 2010).  A few 

studies have examined the prevalence of depressive symptoms in child welfare 

populations or other demographically similar populations.  Conron, Beardslee, Korean, 

Buka, and Gortmaker (2009) conducted secondary analysis on data from the National 

Survey of Child and Adolescent Well-being (NSCAW) using a sample of mothers who 

retained custody of their child (ages 0 to 15 years old).  Conron et al. (2009) found that 

more than one third (35.5%) of the sample of caregivers for children who were the 

subject of a child protective services investigation experienced an onset or remission of 

depression at some point during the study period and one-quarter of the sample met the 

depressive symptom criteria at each data collection point.  

Another study using a different NSCAW sub-sample found that 40% of mothers 

with children over two years who were investigated by child protective services reported 

depressive symptoms within the clinical range at some point during the three years after 

the initial investigation (Burns et al., 2010).   Other research with a Canadian sample of 

children served by child welfare services reported somewhat lower rates of maternal 

depression (29%) (Leschied, 2005). 
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Within low-income populations, the estimated prevalence rate for depression is at 

least 25% (Knitzer, Theberge, & Johnson, 2008).  The National Early Head Start 

Research and Evaluation Project (2006) found that more than half of the mothers (52%) 

reported depressive symptoms at the start of the program that were within the clinical 

range for depression, as measured by the CES-D.  Eligibility for the Early Head Start 

program is primarily determined by Federal poverty income guidelines.  However, 

individual Early Head Start programs identify local community needs and often use 

additional criteria for priority populations to be served, such as parents with mental health 

needs.  Over the last several years, the Head Start program has recognized that parental 

depression impacts a large proportion of families served and identified the need for more 

specialized training and programming to address these unique needs (Early Childhood 

Learning and Knowledge Center, 2010).  The identification and attention to parental 

depression for participants in Head Start programs may be a contributing factor to the 

higher prevalence rates found by the Early Head Start Research Project.  

Parental depression and home visiting programs 

Participants involved with other prevention programs, like home visiting, have 

consonant and often even higher prevalence rates for depression or depressive symptoms.  

Some home visiting programs use the presence of parent mental health problems as part 

of their referral criteria into the program (Gomby, 2005), which may partially explain the 

high rates of depression found in these samples.  Ammerman et al. (2010) conducted a 

systematic review of maternal depression in home visiting programs and found that 

depressive symptomatology for participants ranged from 29% to 61% at enrollment, with 

large proportions scoring above the clinical cut-off range for depression on various 
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screening measures such as the CES-D or the BDI.  The persistence of such high levels of 

depressive symptoms was found despite the participation in various home visiting 

programs.   

In addition, most of the screening for depression in the studies reviewed was often 

conducted as part of a research protocol (Ammerman et al., 2010). It was not typically 

part of intake or ongoing assessments for participants enrolled in the home visiting 

program.  Although Ammerman et al. (2010) raised questions regarding the capacity of 

many home visiting programs to address these high rates of mental health problems, they 

also highlighted the potential benefits of using home visiting as a key vehicle for meeting 

the needs of vulnerable parents.  (The Ammerman et al. systematic review is summarized 

in greater detail in Chapter 2.)   

Home visitors have the potential to reach large numbers of parents who are at 

high risk for parental depression and child maltreatment.  Home visitors go directly to the 

families, provide direct services and support, and are in a position to insure that linkages 

to critical mental health services are made (Johnson, 2009; Stolozfus & Lynch, 2009).  

Indeed, the use of mental health consultation is growing as an enhancement to home 

visiting and parenting programs in order to address the needs of caregivers at high risk 

for depression (Ammerman et al., 2007; Boris, Larrieu, Zeanah, Nagle, Steier, & McNeill, 

2006).  Early results from programs with these added mental health services have 

produced promising results at reducing caregiver depressive symptoms for participants 

who received in-home cognitive behavior therapy in addition to standard home visiting 

services (Ammerman et al., 2007; Borris et al., 2006; Stevens, Ammerman, Putnam, & 

Van Ginkel, 2002).   
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Home visiting as a program strategy is directly relevant to this dissertation 

because the parents in the study sample were all enrolled in the Family Connections (FC) 

neglect prevention program, which also uses home visiting as a primary strategy for 

service delivery.  In addition, the FC eligibility criteria include parent mental health 

problems (which may include depression), inadequate supervision, child mental health 

problems, and inadequate nurturance and attachment, which are circumstances that may 

be influenced by parental depression (DePanfilis, McDermott Lane, Strieder, & Girvin, 

2004; Girvin, DePanfilis, & Daining, 2007).  A more detailed review of efforts to address 

parental depression specifically in home visiting programs is found in Chapter 2.      

Need for evidence-based prevention and early intervention services  

Given the exorbitant social and human costs, identifying evidence-based and 

evidence-informed interventions that can prevent or ameliorate the effects of parental 

depression, promote optimal child health and development, and prevent child 

maltreatment is a significant priority for policy makers and funders (Administration for 

Children and Families, 2007; Health Resources and Services Administration, 2010; 

Hinden, Biebel, Nicholson, Henry, & Stier, 2002; National Research Council, 1993; NRC 

& IOM, 2009, Chapter 7).  Despite the prevalence of depression and the negative 

consequences on parenting ability, it is a condition that is receptive to treatment for some 

populations (NRC & IOM, 2009, Chapter 6).  There are a number of interventions that 

have been found to be effective, including cognitive and interpersonal therapies, 

medication, and mutual self-help groups, for certain groups of people (Knitzer et al., 

2008).  Targeted services for parenting are available through home visiting programs that 
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provide the opportunity for screening, linkages to mental health services and parenting 

support (Knitzer et al., 2008).   

 

C.  Theoretical Framework 

 

The social ecological perspective is a systems theory that is pertinent to parental 

depression as well as child maltreatment.  Bronfenbrenner (1979) originally developed 

the social ecological theory, which emphasizes the individual in context and that behavior 

is impacted and shaped by the interactions with the environment at multiple levels.  The 

social ecological theory is also the guiding theory that undergirds the FC program.  This 

multi-level systems approach to understanding the predictors, consequences, and inter-

relationships present in families impacted by or at-risk of child maltreatment is also 

known as an ecological or eco-behavioral perspective or the socio-ecological framework 

(Belsky, 1980; Belsky, 1993; Bronfenbrenner, 1979; Germaine & Gitterman, 1995).  In 

essence, this systems theory suggests that attempts to understand the complex interplay 

between caregiver depression and child maltreatment and the types of interventions 

needed to prevent and address those problems require an examination of the factors 

related to parent, child, family, community, and societal conditions (National Research 

Council, 1993; NRC & IOM, 2000, 2009).    

Belsky (1984) uses the ecological framework to guide his theory on parenting 

practices.  Belsky developed a framework for behavior that included three different 

domains: 1) characteristics of the parent; 2) characteristics of the child; and 3) level of 

stress and social support.  Belsky (1980, 1993) has applied the theory more specifically to 

child maltreatment and suggests that at the microsystem or individual level, one’s 

personality, coping resources, and history of prior maltreatment or trauma should be 
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considered.  The mesosystem or relationship level describes factors that are based on 

interactions or relationships with others.  These characteristics include status of marital 

relationships, parenting and familial relationships, social support, and work situations.  

The exosystem involves community level factors such as service delivery systems and 

community support.  Finally, societal factors at the macrosystem include poverty, 

unemployment and cultural beliefs, which are also important for predicting risk and 

resilience (Belsky, 1980; 1993).   

The social ecological theory emphasizes that the various risk and protective 

factors interact and impact the developmental trajectory of an individual within the 

context of the larger ecological system in which they live (Ciccheti & Toth, 1995).  

Germaine and Gitterman (1995) describe this as reciprocity, which is an ongoing, 

interactive process between people and environments that influence each other over time.  

Meyers, Narkey, and Aguirre (2002) tested the relationships across parent and family 

relationships, other social relationships, and demographic factors and family functioning 

as a test of the social ecological theory.  They found that the significant predictors of 

family functioning were stressful life events, parental depression, and the maturity of the 

mother.  

Knitzer et al. (2008) write that depression needs to be considered through a 

―parenting lens‖ and must include a broader definition that considers the adult within the 

context of their role as a parent.  The National Research Council and Institute of 

Medicine (2009) also reinforced this notion with the call to examine the factors at every 

social ecological level through the lens of the parent-child relationship.  A large body of 

research in the last decade has confirmed that there are a variety of risk and protective 
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factors associated with parental depression, as well as child maltreatment (Kendler, 

Karkowski, & Prescott, 2002; Runyan et al., 1998).  At the individual level, Riso, 

Miyatake, and Thase (2002) conducted a review of factors that were determinants of 

adult chronic depression including developmental factors, personality, psychosocial 

stressors, comorbid disorders, biological factors, and cognitive factors.  The authors 

found the strongest support for developmental factors, which emphasized that early 

experiences with adversity and stressful events contributed to later mental health 

problems.  It is important to note that the authors did not distinguish between results for 

parents or adults with no children.  Other research underscores certain negative parenting 

attitudes and beliefs that are more prevalent among depressed parents (NRC & IOM, 

2009, Chapter 4).    

At the second level of the social ecology, which includes interpersonal 

relationships, protective factors include the presence of a support network and 

emotionally satisfying relationships with others (Banyard, Williams, & Siegel, 2003; 

Silver, Heneghnon, & Bauman, 2006).  At the family level, some of the risk factors 

include parental stress and isolation, while the protective factors include the presence of 

an adult role model and the availability of support from family or friends (Cairney, Boyle, 

Offord, & Racine, 2003; Hammen, 2005, 2006).  At the community and societal levels, 

risk factors include unemployment, poverty, substance abuse, and lack of housing.  

Protective factors include access to health care and social services and safe 

neighborhoods (Runyan et al., 1998).   
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D.  Conceptual Framework for Parental Depression and Child Maltreatment 

Figure 1 depicts the overarching conceptual framework guiding the topics under 

study.  This framework is adapted from simplified versions of models developed by 

Belsky (1984), the NRC & IOM (2009), and Runyan et al. (1998).  The adapted version 

that follows uses many of the same risk and protective factors identified in the 

aforementioned conceptual models, but it does not include child characteristics, child 

outcomes, or community level factors.  There was limited information available in the FC 

data regarding parent level factors such as individual personality characteristics and 

spousal relationships, therefore those factors are not included in this model.  In the 

following theoretical framework, the focus is on the parent at the individual level; 

parenting capacity, social support, and parental stress at the relationship level; and service 

delivery program characteristics at the community level.  Child characteristics were not 

specifically examined in this dissertation and may be a topic examined for future studies.   

Figure 1 depicts the key constructs that may influence the levels of parental 

depressive symptoms over time and were specifically examined in this dissertation.  The 

double sided arrows across the various constructs reflect the interactive relationships that 

may be present.  The individual level examines relevant demographic characteristics of 

the parent that may influence levels of parental depression:  age, race/ethnicity, education, 

employment, marital status, history of trauma and abuse, substance abuse, and household 

income.   
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Figure 1:  Conceptual Framework for Parental Depression and Child Maltreatment 

 

Parenting attitudes and capacity is a global concept that includes a parent’s beliefs about 

multiple aspects such as nurturing and attachment, disciplinary practices, parental 

expectations of their child’s behavior, child’s emerging independence, and parent roles 

and responsibilities (Bavolek & Keene, 2001) 

Families living in poverty may have additional stressors that increase levels of 

parental depression and household income is an important variable that is included in the 

analysis as a control variable (Chung, McCollum, Lee, & Culhane, 2004; Eamon & Zuehl, 

2001).  For this dissertation, parents are the primary focus of the study and therefore are 
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considered as the individual level for the model.  In this way, parent demographic 

characteristics are included as variables of interest within the microsystem.  Variables 

related to the characteristics of the child are not specifically examined within this 

dissertation in order to examine the parent factors in more detail.  Factors associated with 

parenting beliefs and attitudes and parental stress are dimensions of the parent-child 

relationship and considered within the mesosystem.  Social support is also examined 

within this second level.  The study examines the exosystem at the third level, which is 

represented by the service delivery program providing services to the families.  

Characteristics of the home visiting program (i.e., type of program and duration) are also 

examined at that third level. 

 

E.  Relevance to Social Work 

 

 The relationship between parental depression and child maltreatment is a critical 

issue for social work because the primary mission of the social work profession is ―to 

enhance human well-being and help meet the basic human needs of all people, with 

particular attention to the needs and empowerment of people who are vulnerable, 

oppressed or living in poverty‖ (National Association of Social Workers, 2008).  By 

definition, families impacted by parental depression and at risk for child maltreatment are 

vulnerable populations.  The primary aim of this dissertation is to understand the factors 

that may predict higher or lower levels of parental depression for a sample at high risk for 

child maltreatment.  The findings and implications from this study may be used by social 

work practitioners and administrators to develop more research-informed policies, 

programs, and practices for vulnerable parents at greatest risk for parental depression and 

child maltreatment. 
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 Every day many social workers across the country provide direct services through 

home visiting and parenting programs, and mental health, substance abuse, and other 

health and human services.  Given the high prevalence rates of undetected parental 

depression, a significant proportion of these social workers are likely working with 

parents who may be exhibiting high levels of depressive symptoms or have other mental 

health problems.  In order to best meet the needs of vulnerable families, it is critically 

important for social workers to understand the characteristics of the target population that 

they are trying to serve.   

Home visiting programs have moved into greater prominence given the new 

Federal investments in these programs through the Patient Protection and Affordable 

Care Act of 2010 (Public Law 111-148), which created the Maternal, Infant and Early 

Childhood Home Visiting Program.  One of the initial activities that home visitors must 

undertake with their families is a comprehensive parent and family needs assessment. 

Given the prevalence of parental depression within the populations receiving home 

visiting, it is important to build in upfront and regular ongoing screening that social 

workers, acting as home visitors, should incorporate into their initial assessment process 

and routine practice with families.   Results from this study can also help identify specific 

populations or key demographic characteristics of parents who may be at higher risk for 

depression.  These parents may need referrals for more in-depth mental health assessment 

and consultation, and mental health treatment, as appropriate. 

Social work administrators also need better, more precise information to plan 

more effective service delivery systems that meet the needs of the population they are 

trying to serve.  Results from this study may identify critical staff training topics needed 
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by social work home visiting staff and supervisors.  Ultimately, findings from this study 

can contribute to policy recommendations at the program or organizational levels.  For 

example, social work administrators may use the findings to develop a policy on the use 

of universal depression screening protocols for families who may be at greatest risk for 

parental depression and child maltreatment.      

To maintain consistency with social work values and principles, this dissertation 

builds on prior research efforts.  Other research has already been conducted with this 

population; however the level of parental depression has not been specifically examined 

as the primary variable of interest (DePanfilis & Dubowitz, 2005; Hayward, 2009).  

Participants in the Family Connections (FC) had reduced levels of depression from 

enrollment to case closure (DePanfilis & Dubowitz, 2005; Girvin, DePanfilis, & 

Dubowitz, 2008; James Bell Associates, (under review
6
).  Prior published studies on FC 

have used data from either the original site or one of the replicating sites (DePanfilis & 

Dubowitz, 2005; Theriot, O’Day, & Hatfield, 2009; Wu, Mimura-Lazare, Petrucci, 

Kageyama, & Suh, 2009); this study differs by using data from seven replication projects.  

This dissertation is grounded in using this research to inform practice and promote 

ongoing quality improvement for child maltreatment prevention programs.  The next 

chapter presents the detailed literature review, followed by a more detailed discussion of 

the research methodology in Chapter 3.   

 

 

 

 

 

 

                                                 
6
 The final draft is being revised based on feedback from the Children’s Bureau and will be resubmitted for 

final review in early 2012. 
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CHAPTER 2:  REVIEW OF THE LITERATURE 

 

This chapter provides a review of the literature on parental depression and child 

maltreatment.  Although a vast literature exists on each topic separately, research that 

isolates the specific relationship between parental depression and risk of child 

maltreatment is much more limited (Zuravin, Bliss, & Cohen Callow, 2005) and is the 

focus of this literature review.  After describing the literature search strategy, the rest of 

the chapter is organized according to the factors of interest at the different levels of the 

social ecological framework.  The first major section reviews the factors at the 

microsystem or the individual level, and addresses key parent demographic 

characteristics associated with parental depression and child maltreatment.  The second 

section examines factors at the mesosystem or relationships and interpersonal level of the 

social ecology and reviews the research on depression and parenting capacity and the 

specific intersection with child maltreatment.  This section also considers other risk and 

protective factors such as parenting stress and social support.  Empirical studies that 

examine factors associated with changes in level of depression over time are also 

reviewed.  The third section specifically examines parental depression (and child 

maltreatment wherever applicable) within the context of home visiting programs and 

other related programs at the exosystem level of the model.   Each section concludes with 

the strengths and limitations of the research design and analytical methods.  The final 

section of this chapter provides an updated conceptual framework for this dissertation and 

provides the rationale for the study aim and research questions.   
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A.  Search Strategy 

The overall search strategy for this dissertation was an iterative process that included 

searching through the traditional library databases and internet databases, consulting with 

professionals in the field, and seeking articles referenced within key systematic reviews, 

government publications, and other professional publications on the topic.  Social science 

databases including EBSCO Host (Academic Search Premier, ERIC, Medline, 

Psychology, and Behavioral Sciences), Social Science Citations, and the Child Welfare 

Information Gateway collection were used.  Google Scholar Search was used to 

supplement the database searches.  An initial search was conducted using the terms, 

―parental depression,‖ ―maternal depression,‖ ―child maltreatment,‖ and ―child neglect.‖  

Additional searches were conducted using the terms ―depression and parenting‖  

―depression and stress,‖ and ―depression and social support,‖ which also identified 

several additional studies.  Some of the studies addressed both parental depression and 

child maltreatment and other studies had a primary focus on only one topic.  The majority 

of the studies focused on maternal depression or included samples with female 

caregivers.   

Several key references included a recent monograph on parental depression from 

the National Research Council and the Institute of Medicine (2009); a systematic review 

of maternal depression in home visiting (Ammerman et al., 2010); a meta-analysis of 

depression and parenting (Lovejoy, Graczyk, O’Hare & Neuman, 2000); systematic 

reviews of home visiting programs (Howard & Brooks-Gunn, 2009; Sweet & 

Appelbaum, 2004); and professional publications regarding maternal depression (Knitzer 

et al., 2008; National Scientific Council on the Developing Child, 2009; Onomaku, 
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2006).  Reference lists from these books and articles were reviewed to identify empirical 

studies that were relevant to the topic of this dissertation.  Ultimately, 58 references were 

identified including conceptual papers, review articles, qualitative studies, as well as 

observational and experimental research studies that were relevant for this dissertation.    

B.  Microsystem:  Individual Parent Level Factors 

   

This section summarizes the research that specifically examines key parental 

demographic characteristics and their association with depression (and child 

maltreatment whenever applicable).  The specific factors include:  parents’ age, race and 

ethnicity, level of education, marital status, personal history of maltreatment or trauma, 

substance abuse, employment, and household income. 

Parental age.  The age of the parent has been associated with differential levels of 

risk for depression.  In particular, younger mothers have higher rates of lifetime 

depression than older parents (NRC & IOM, 2009, Chapter 3).  Young parental age (25 

years or less) is associated with higher levels of reported depression (Mayberry, 

Horowtiz, & DeClearq, 2007) and having children at younger ages (less than 20 years) 

was associated with higher risk of developing depressive symptoms later on (Falci, 

Moritner, & Noel, 2010).  In addition, depressive symptoms worsened for young mothers 

(17 years or less) enrolled in home visiting programs (Ammerman et al., 2009).  In that 

study, younger mothers had higher BDI scores at both time points and researchers 

postulated that this group was less likely to improve over time. 

Teen parents and first time parents are widely known to be at high risk of negative 

parenting outcomes and a primary target population for home visiting programs (Howard 

& Brooks-Gunn, 2009).  Parents who have maltreated their children also have a similar 
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pattern with respect to parental age.  Slightly less than one-half (45%) of perpetrators of 

child maltreatment in the country were parents under 30 (U.S. Department of Health and 

Human Services, 2010).   

Parent’s race and ethnicity.  The parent’s race and ethnicity are other variables 

that have been associated with varying levels parental depression, although findings are 

mixed regarding the effects and directions.  Five studies examined the differential impact 

of race/ethnicity on depression (Ammerman et al., 2009; Kanazawa, White & Hampon, 

2007; Mora, Bennett, Elo, Matthew, Coyne, & Culhane, 2009; Riolo, Nguyen, Greden, & 

King, 2005; Williams, Gonzalez, Neighbors, Nesse, & Abelson, 2007).  Whites have a 

higher lifetime prevalence of major depressive disorder when compared to African 

Americans (Williams et al., 2007). Whites also have higher rates of depression when 

compared to African Americans and Hispanic Americans, even after controlling for age, 

gender, income, education, and marital status (Riolo et al., 2005).  However, the 

chronicity of major depressive disorder was higher for African Americans than Whites 

and a smaller proportion reported receiving any type of mental health treatment, even 

after controlling for socioeconomic status (SES) (Williams et al., 2007).  African 

Americans and Mexican Americans have higher rates of dysthymia than White samples 

(Riolo et al., 2005).  Nevertheless, in another study of predominantly low-income 

families, African Americans were less likely to be chronically depressed than Whites 

(Mora et al., 2009).  In contrast, African Americans had higher levels of depressive 

symptoms than White or other racial and ethnic participants enrolled in home visiting 

programs (Ammerman et al., 2009).  This difference may be due to the length of the 

study because the Ammerman et al. (2009) study only followed participants for nine 
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months, whereas Mora et al. (2009) tracked participants over a two-year period.  Finally, 

Asians reported lower levels of depressive symptoms, which may be due to cultural 

beliefs about depression and how symptoms were presented and diagnosed (Jang, Kwag, 

& Chirobaga, 2010; Kanazawa et al., 2007; Knitzer et al., 2008).   

Education.   Parents with lower levels of education (less than high school) had 

higher levels (Mayberry et al., 2007) and more persistent depressive symptoms (Horwitz 

et al., 2007).   In addition, mothers with less than a high school education were more 

likely to demonstrate higher levels of depressive symptoms two years post partum 

compared to parents with higher levels of education (Mora et al., 2009). 

Marital status.  Single mothers had higher rates of major depressive disorders 

(Barnett & Turner, 2005; Burns et al., 2010) than married mothers; and this relationship 

was more significant for Asian, Black, Latin American, and other ethnic minority single 

mothers than for White single mothers (Wang, 2004).  Wang (2004) found that single 

mothers suffered from depression (11%) at twice the rate of married mothers (5%).   This 

difference in rates by marital status was mediated by level of stress and social support in 

families in one study (Cairney, Boyle, Offord, & Racine, 2003).  That is, the higher levels 

of stress or lower levels of social support were associated with higher levels of 

depression, regardless of marital status (Cairney et al., 2003).  Finally, divorced or 

separated mothers had an increased likelihood for a range of mental health disorders such 

as depression, anxiety, and post-traumatic stress than never married or married mothers 

(Afifi, Cox, & Enns, 2006).   

Childhood abuse or trauma.  Other research has examined the impact of the 

caregiver’s own experience with abuse or neglect or exposure to trauma and its 
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relationship to depression as an adult (Banyard et al., 2003; MacMillan et al., 2004; 

Widom, DuMont, & Czaja, 2007).  About one-third of parents who were physically or 

sexually abused as a child are likely to abuse or neglect their own children or use harsh 

parenting practices, according to estimates from prior studies (Banyard et al., 2003).   

Children who were physically abused or experienced multiple forms of maltreatment 

have an increased risk of developing major depressive disorder and other kinds of mental 

health problems as adults (MacMillan et al., 2004; Widom et al., 2007). 

Parent’s substance abuse.  A review of several studies regarding the co-

occurrence of substance abuse and child maltreatment found that estimates ranged from 

11% to 79% of families involved with child welfare also have problems with substance 

abuse (Young, Boles & Otero, 2007).  This review cautioned that the low percentages 

likely represented undercounting or a failure to identify substance abuse problems by 

social workers or parents’ self-report.  Parent’s substance abuse is one of the primary risk 

factors for child maltreatment, particularly neglect (Chaffin, 2004; Young et al., 2007).   

Poverty, employment, and socioeconomic status.  Poverty and unemployment are 

consistently identified as risk factors for child maltreatment and depression (Berger, 

Paxson, & Walfogel, 2009; National Research Council, 1993; NRC & IOM, 2009, 

Chapter 3).  The highest rates of parental depression are found among low-income 

women (Beeghly, Weinberg, Olson, Kennan, Riley, & Tronick, 2002; Chung et al. 2004).  

Poverty is associated with parental depression (Eamon & Zuehl, 2001; Siefert, Bowman, 

Helfin, Danzinger, & Williams, 2000).  Mothers who were poor displayed higher levels 

of depressive symptoms, and an increased likelihood of using of physical punishment on 

their children (Eamon & Zuehl, 2001).  Residents of high poverty and crime census 
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tracks, living in hazardous neighborhoods, with poverty-related life stressors, exposure to 

domestic violence, and experiencing discrimination all predicted increased risk of major 

depression (Siefert et al., 2001).   

Depressive symptoms have been associated with unemployment and other 

negative outcomes for adults between the ages of 18 to 30 years old (Whooley, Kiefe, 

Chesney, Markovitz, Matthews, & Hulley, 2002).  Raver (2003) found that mothers 

enrolled in Head Start programs who had increased their workforce participation and the 

number of hours worked had decreases in their level of maternal depressive symptoms 

over time.  In addition, the NIS-4 study found that children of unemployed parents had 

two to three times the rate of reported neglect than children with employed parents.  

Children living in homes with the lowest income experienced child maltreatment at five 

times the rate of other children (Sedlak et al., 2010).  Finally, Conron et al. (2009) found 

a relationship for mothers who experienced changes in their employment status; as the 

work hours increased over time, there was a decrease in psychological aggression.  The 

researchers posited that being employed may provide an outlet from the parenting role by 

reducing direct contact with the child.  Maternal employment also places children in more 

structured child care environments during the day, and increases income to alleviate 

financial stress on the household.     

Summary, strengths, and limitations of the research   

The prior section underscores the importance of considering parent demographic 

characteristics to understand populations who may be at greatest risk for depression.  Age, 

race/ethnicity, education, marital status, history of abuse or trauma, substance abuse, 

employment and household income were common demographic variables included in 
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many studies.  A primary strength of the studies reviewed was the fact that five studies 

(Affifi et al., 2006; Mayberry et al., 2007; Riolo et al., 2005; Wang, 2004; Williams et al., 

2007) used data from other nationally representative, population-based studies, which 

strengthens the external validity of the findings.  Findings were relatively consistent 

across studies.  Younger parents, single parents, those with a history of abuse or trauma, 

those with lower incomes, or who were unemployed or underemployed, and had less 

education had a greater likelihood of experiencing higher levels of depressive symptoms 

or a diagnosis of major depression.  These demographic factors were also analogous to 

the ones associated with increased risk of child maltreatment.  The findings were less 

conclusive about a consistent relationship between race or ethnicity and level of risk of 

depression.  This relationship varied significantly depending on the study samples, other 

risk factors present for specific populations, and the timing and methods of assessments 

for depression.       

C.  Mesosytem:  Relationship Level Factors 

 

Relationship factors pertain to circumstances that arise from an individual’s 

interactions with other people, especially with their children and families, friends, co-

workers, and other types of relationships.  This section summarizes the literature on 

parenting and depression, as well as the research on the specific intersection between 

child maltreatment (which can be viewed as the most extreme negative form of 

parenting) and depression.  The latter part of this section examines the research regarding 

stress, social support, and depression.   
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Depression and parenting
7
 

The impact of parental depression on children is related to the timing, the severity 

of the symptoms, and how long the symptoms persist.   Some researchers suggest that 

parental depression during a child’s infancy may have the most negative impact on the 

child’s subsequent health and development (Knitzer et al., 2008).  Other researchers 

indicate that living with a depressed parent places the child at increased risk for a number 

of psychiatric and behavior problems later in life (Lovejoy et al., 2000).   

The following section reviews studies with mothers as the target population 

because there were limited studies that focused on fathers or other types of caregivers.  

Two literature reviews examined the relationship between depression and parenting (Dix 

& Meunier, 2009; Lovejoy et al., 2000).  Lovejoy et al. (2000) conducted a meta-analysis 

of 46 observational studies on parenting and depression from 1974-1996.  Three general 

categories of parenting behavior were explored:  negative/ hostile exchanges (e.g., threats, 

expressed anger), disengagement (e.g., ignoring, withdrawing), and positive social 

interaction (e.g., play, praise).  The review examined moderators related to depression 

such as the timing of the depression (i.e., currently depressed compared to lifetime 

diagnosis of depression); the definition of depression (i.e., clinical diagnosis or self-report 

measures); and socioeconomic status.  There was a moderate association between 

depression and negative parenting behavior (Lovejoy et al., 2000).  Specifically, 

depression was associated most strongly with irritability and hostility towards the child.  

In contrast, depression was less of a predictor for the other negative behaviors such as 

disengagement or withdrawal.  However another study using a sample of mothers 

receiving home visiting services that was not included in the Lovejoy et al. (2000) review, 

                                                 
7
 The term parent is used in this section however the majority of the research was conducted with mothers.    
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concluded that mothers with depressive symptoms had harsher discipline practices at 

follow-up assessment periods (McLearn et al., 2006).   

Lovejoy et al. (2000) found that certain characteristics moderated the 

relationships between positive behavior and depression and parenting.  These factors 

included socioeconomic status
8
, child age, and timing of depression.  Specifically, 

mothers who were currently depressed had moderate negative effects on parenting 

behavior, while those with a lifetime diagnosis had smaller effects (Lovejoy et al., 2000).  

Lower socioeconomic status was associated with stronger negative effects (moderate 

size) of depression on parenting behavior.  In contrast, for mothers at higher 

socioeconomic statuses, there were virtually no effects on parenting and depression, 

which may indicate that more financial resources buffer some of the negative impacts of 

depression on parenting (Lovejoy et al., 2000).  The review also found that the 

relationship between negative parenting and maternal depression was stronger when the 

child was an infant, as opposed to when the child was older (toddler and older ages) 

(Lovejoy et al., 2000).  This reinforces the importance of a critical period when the babies 

are born and for the first year of life when their parents may be at the greatest risk for 

negative parenting and maternal depression, commonly known as post-partum depression.  

Finally, there were no significant differences in the levels of depression based on 

assessment processes.  That is, parents who were assessed through a clinical diagnostic 

                                                 
8
 In this study, socioeconomic status (SES) was coded ―disadvantaged‖ if participants were identified as 

living below the poverty level or met other study criteria for being disadvantaged.  Participants in 26% of 

studies were classified as disadvantaged; participants in 65% of studies were non-disadvantaged.  Data on 

SES was missing in 9% of studies. 
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interview and parents who completed self-report questionnaires had similar levels of 

depression (Lovejoy et al., 2000).       

Dix and Meunier (2009) conducted a more recent literature review that examined 

152 studies on depression and parenting competence.  They found that depression 

negatively impacts parenting because it reduces the parent’s focus on child goals, 

increases negative appraisals of children, and increases negative interactions between the 

parent and child.  In these instances, a depressed parent was found to be more focused on 

their own needs and may neglect their children or engage in negative behavior towards 

their children.  However, they concluded that research on variables that mediate the 

relationship between depression and parenting was very limited because the studies 

reviewed did not always measure mediating processes.  Using a cross-sectional design, 

not included in the Dix and Meunier (2009) review, La Rosa et al. (2009) found that 

compared with non-depressed mothers, depressed mothers were more likely to rate their 

children as below average or average on a number of developmental scales and they were 

less likely to enjoy positive interactions with their children.   

 Several studies examined factors associated with change in parental depression or 

depressive symptoms over time using longitudinal research designs (Beeghly et al., 2002; 

Beeghly, Olson, Weinberg, Pierie, Downey, & Monick, 2003; Horwitz et al., 2007; Mora 

et al., 2009; NICHD Early Child Care Research Network, 1999; Siefer, Dickstein, 

Sameroff, Magee, & Hayden, 2001).  These studies were not included in the Lovejoy et 

al. (2000) or Dix and Meunier (2009) reviews.  There was a significant correlation 

between CES-D scores at the most recent assessment and the mother’s subsequent CES-

D scores (Beeghly et al., 2002; Beeghly et al., 2003).  As the number of parental risk 
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factors increased, the level and persistence of depressive symptoms among parents also 

increased (Horwitz et al., 2007).  There are some mixed findings regarding the specific 

demographic factors that are associated with levels of depression over time.  The specific 

demographic factors associated with more persistent depressive symptoms included 

lower education and higher family conflict (Horwitz et al., 2007).  Horwitz et al. (2007) 

did not find with a relationship between marital status (single), poverty, child 

demographics, or social support and level of depression over the one-year follow-up.  

However, other researchers found associations between single parents and low-income 

status and CES-D scores at each time point (Beeghly at al., 2003).  Beeghly et al. (2003) 

developed a composite socio-demographic risk profile score and found that mothers with 

higher risk scores had higher levels of depressive symptoms over the 18-month 

assessment period.   

Family income was found to be a moderator for parent’s sensitivity to their 

children (NICHD Early Childhood Network, 1999).  Parental sensitivity was examined 

through observations of the mother-child interactions.  Trained observers rated mothers’ 

behavior such as sensitivity to the child’s nondistress, positive regard, supportive 

presence, intrusiveness, and respect for autonomy.  Researchers found that mothers who 

were more chronically depressed had less positive interactions with their children over 

three years (NICHD Early Childhood Network, 1999).  This effect was different as the 

parent’s level of income increased.  Women with the highest incomes who reported 

chronic symptoms of depression were found to be more sensitive to the needs of their 

children, versus chronically depressed low-income women who had more negative 

interactions with their children (NICHD Early Child Care Research Network, 1999).   
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The persistence of high levels of depressive symptoms is associated with more negative 

perceptions of the child and problems reported by the mother (Beeghly et al., 2003; Siefer 

et al., 2001).   Women with chronic symptoms of depression had the least sensitive 

behavior with their infants over a three-year follow-up period (NICHD Early Child Care 

Research Network, 1999).  In contrast, mothers who never reported any symptoms of 

depression were rated by independent observers as having the highest levels of sensitivity 

(NICHD Early Child Care Research Network, 1999).   

Parental depression and risk of child maltreatment  

  The risk of extreme negative parenting and child maltreatment is more likely 

when parents are depressed and have other risk factors such as adverse life experiences 

and exposure to stressful events (NRC & IOM, 2009, Chapter 4).  Parents with persistent 

depressive symptoms reported using corporal punishment at twice the rate of parents who 

never had depressive symptoms. They were also less likely to use routine home child 

safety practices (i.e., have a smoke alarm or use safe infant sleeping practices) than those 

without depressive symptoms (Chung et al. 2004; Eamon & Zuehl, 2001).  

Five studies specifically examined child welfare populations or those at risk of 

child maltreatment and their levels of parental depression (Burns et al., 2010; Conron 

Beardslee, Korean, Buka, & Gortmaker, 2009; Lescheid, Chiodo, Whitehead, & Hurley, 

2005; Shepphard, 1997b; Zuravin, 1989).  Conron et al. (2009) examined whether 

changes in maternal depression status predict change in maltreatment.  More than one 

third (35.5%) of the study sample experienced an onset or remission of depression at 

some point during the study period; in most cases, the depressive episode lasted 12 to 14 

weeks.  Approximately one quarter of the sample met the depressive symptom criteria at 
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each data collection point.  More than half (54%) of the children were reported for 

neglect, one third for physical abuse (33%), and 10% for emotional abuse.  The authors 

found a strong association between changes in depressive symptoms and changes in 

parents’ psychologically aggressive acts toward their children; however the authors 

cautioned that they did not have enough data to support a causal relationship between 

maternal depression and child physical assault and neglect.  An earlier study by Zuravin 

(1989) that included parents brought to the attention of child protective services, found 

that the severity of depression was associated with physical aggression and child abuse.  

Specifically, moderately depressed mothers were more likely to have more frequent 

aggressive episodes. 

Another study with a child welfare sample examined the receipt of mental health 

services on caregiver depression and parenting (Burns et al., 2010).   Forty percent met 

some criteria for depression at some point during the study and these depressive 

symptoms persisted over time for a large proportion of the sample, ranging from 21.6% 

to 23.6% over three waves of data collection.  Caregivers who were depressed had lower 

incomes, more substance abuse, and children scoring in the clinical range based on scores 

on the Child Behavior Checklist than non-depressed caregivers (Burns et al., 2010).  This 

study also tested an interaction effect and found significant differences between parents 

who were depressed and not depressed and the impact of mental health services on their 

child’s placement into foster care.  Essentially, mental health services receipt was 

associated with decreased likelihood of placement into foster care for depressed parents 

who received services.  For non-depressed parents, the additional mental health services 
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did not appreciably change the foster care placement rates for their children (Burns et al., 

2010).   

Lescheid et al. (2005) examined the likelihood of child maltreatment for a sample 

receiving child protective services and whether it was associated with maternal 

depression.  They found no relationship between a parent’s depression status and history 

of child maltreatment.  A significant limitation to this study was that maternal depression 

was identified by medical records or caseworker judgment call.  This raised serious 

concerns about reliability and validity of their data and their overall findings on maternal 

depression because it was not clear what criteria caseworkers used to assess for 

depression. 

Finally, Sheppherd (1997b) examined outcomes for three groups:  1) families with 

no abuse present, 2) families with abuse but non-depressed mother, and 3) families with 

presence of abuse and depression.  As expected, the depressed and abused group had the 

highest frequency of severe problems.  Fifty-two percent of the parents in this group were 

more likely to report being a victim of sexual abuse or sexual violence, and experienced 

relationship and attachment problems with their children, as compared to the other two 

groups (25% for each comparison group).  This study also found that social workers were 

involved for longer periods with depressed families.   

Parental stress and social support   

Parenting places additional strains on adults and may result in higher levels of 

stress for caregivers who have multiple responsibilities with respect to child rearing.  

Caregivers who have experienced more chronic stress, stressful life events, and 

discrimination have higher rates of depression (Barrett & Turner, 2005; Hammen, 2006).  
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Social support can moderate stressful events and prevent social isolation, and has been 

associated with decreased levels of depressive symptoms (Barrett & Turner, 2005; NRC 

& IOM, 2009, Chapter 4).  Three literature reviews on stress generation and depression 

were examined (Hammen, 2006; Liu & Alloy, 2010; Riso, Miyatake, & Thase, 2002).  

The reviews focused on individual and interpersonal characteristics that may contribute 

to depression and highlighted the reciprocal nature of stress and depression.  In essence, 

the research identified specific personality factors that may influence the likelihood of 

depression.  Approximately one-third of the relationship between stressful events and 

depression was the result of individual characteristics such as personality or temperament 

that may predispose certain individuals to depression, as opposed to other external 

reasons related to relationship or environmental factors (Kendler, Karkowski, & Prescott, 

1999).  However, these studies did not directly address factors that relate to the impact of 

stress and depression on parenting. 

 The rest of this subsection examines studies that were not included in the prior 

literature reviews and focuses on stress, social support, parenting, and depression.  Two 

studies examined stress and depression in mothers and young adults (Barrett & Turner, 

2005; Cairney et al., 2003).  Cairney et al. (2003) assessed the mediating and moderating 

effects of stress and social support on family structure (i.e., single mothers versus married 

mothers) and depression.  Single mothers experienced more chronic stress, negative life 

events, and childhood adversities.  Using several logistic regression models, their final 

model demonstrated that stress and social support accounted for 40% of the relationship 

between depression and family structure.  That is, higher levels of stress were positively 

associated with depression and higher levels of social support were negatively associated 
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with levels of depression, and these effects were in addition to the impact of family 

structure.   

Barrett and Turner (2005) examined similar constructs and social support with a 

racially diverse sample.  Although race/ethnicity effects were found initially, these effects 

became non-significant as other variables such as SES and stress were entered into 

subsequent models.  Using hierarchical linear modeling, their final model included 

demographic characteristics (i.e., marital status, race/ethnicity, SES), and other variables 

such as family support, family cohesion, chronic stress, recent life events, chronic stress, 

and discrimination.  Higher levels of stress and trauma explained higher levels of 

depressive symptoms, with stronger effects for low-income families.  They also tested the 

interaction between socioeconomic status and positive family interactions and found that 

family support and cohesion had positive effects at higher levels of SES.  Single parents 

may be more vulnerable because they have less family support to buffer the impact of 

negative and stressful circumstances.    

Negative ratings of parenting competence, high parenting stress, and low social 

support were stronger predictors of higher levels of parental depressive symptoms than 

other demographic factors (Silver et al., 2007).  Of particular note in this study was the 

fact that the social support questions were part of the clinical interview and the questions 

were developed by the study team and were not tested for reliability and validity.  In 

contrast, participants from a high risk population with low social support reported higher 

levels of stress and were identified as at risk for substantiated child maltreatment (Kotch, 

Browne, Ringwolt, Dufort, & Ruine, 1997).  However, the findings regarding the impact 

of social support on depression are not consistent across different contexts.  For example, 
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Ammerman et al. (2009) found that social support was not a significant predictor in the 

levels depression for participants who were enrolled in a home visiting program.   

Summary, strengths, and limitations of the research   

The research on the relationships across depression, parenting practices, social 

support, and stress demonstrated that it was not a straightforward linear relationship and 

depended on the research questions for the particular study.  Some studies examined 

depression as the primary outcome of interest (Affifi, Cox, & Evans, 2006; Barrett & 

Turner, 2005;  Beeghly et al., 2003; Beeghly et al., 2002; Horwitz et al., 2007) whereas 

others examined depression as a mediating variable for other variables such parenting 

capacity (Dix & Meunier, 2009; Lovejoy et al., 2000); child maltreatment, trauma 

(Banyard, Williams, & Siegel, 2003; Siefert et al., 2000); and other child developmental 

or behavioral outcomes (Chung et al., 2004; LaRosa et al., 2009).  Other studies 

examined other mediators and moderators associated with depression and negative 

parenting practices such as poverty (Eamon & Zuehl, 2001; McLearn et al., 2006; 

NICHD Early Child Care Research Network), timing of parenting (Falci et al., 2010), and 

stress and social support (Cairney et al., 2003; Silver et al., 2006).    

Poverty was a strong moderator and consistently impacted the levels and change 

in depression over time.  Higher levels of poverty were associated with higher levels of 

depression.  Other demographic factors that were consistently associated with higher 

levels of depression included marital status (single parents) and education (lower levels).  

Although there were many consistent findings across studies, there were also significant 

differences.  First, the samples for each of the studies were diverse and included samples 

based on a number of attributes.  Some studies used data from nationally representative 
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studies.  Other studies included samples identified by certain risk factors present in the 

parent or family (e.g., presence of depression, child maltreatment, substance abuse, etc.).  

A few studies intentionally sampled households by income level (low versus middle 

income).  Finally, several studies included samples based on parenting characteristics 

(e.g., teen parents, new parents, parents with infants, and parents with toddlers and older 

children).   One of the strengths was the fact that several the studies included fairly large 

sample sizes and nationally representative samples, which increases the external validity 

of the findings.   

Each study used different definitions and constructs and measures for parenting 

that were being tested, which makes it difficult to compare results across studies.  Some 

studies used standardized self-report questionnaires, whereas others developed their own 

measures.  A few studies included independent observers who rated the quality of 

parenting behavior in vivo.  Each type of data collection may be tapping into different 

aspects of parenting.  Depression was typically measured using self-report instruments 

such as the CES-D and the BDI or through a diagnostic interview as part of their study.  

Interestingly, Lovejoy et al. (2000) found that the effects sizes were no different for 

parents diagnosed with depression through a clinical interview versus those identified 

through self-report measures.  This suggests that a self-report measure can be a valid way 

of identifying depression.    

Parenting stress was measured in several different ways such as the Parenting 

Stress Index, Chronic Stress Index, Recent Life Events, Life Experiences Survey, 

Everyday Stressors Index, and scales that were developed by the researchers themselves 

for the study.  It was not clear whether stress was consistently measured across the 
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studies, although stress was consistently associated with increased levels of depression.  

Social support suffered from the same lack of consistency of measurement and the 

findings were mixed across the studies reviewed.  The various studies used different sets 

of questions that addressed family support, perceived social support, family cohesion, 

social involvement, autonomy and relatedness, social well-being, and other related 

questions generated by the researchers.   

The type of research designs, cross sectional or longitudinal, were other 

significant differences that affected the strength of the findings.  Specifically, several 

studies examined outcomes at multiple time points, but not all of them had the same 

assessment periods.  Some of the longitudinal studies had a follow-up period of as little 

as three months and others had up to three years for follow-up.  The findings demonstrate 

that some risk factors such as poverty and single parent status were more strongly 

associated with negative changes over time than others.  For a large proportion of 

participants in the studies with these risk factors, depression was more chronic and 

persistent and was associated with more negative parenting behavior.   

The most common analytical approach was multiple or logistic regression, and 

often researchers also described the bivariate or univariate analysis conducted.  All the 

studies reviewed regarding the relationship between social support and parental stress 

utilized cross-sectional studies, which makes it difficult to attribute causality to the 

findings.  In addition, the timeframe examined for some of the variables within the cross-

sectional studies varied from recent life experiences to lifetime exposure, which makes it 

difficult to compare results across studies.   
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Finally, in contrast to the studies that focused on parenting and other interpersonal 

factors, the studies with child maltreatment populations included limited information 

regarding the parenting skills and potential negative impact of depression.  This is an area 

that points to a need for further research.  The impact of social support and stress and 

traumatic events are key variables that need to be examined for parents at the greatest risk 

for child maltreatment.  

D.  Exosystem:  Service Delivery Program Level Factors 

Home visiting has been identified as a promising approach for preventing child 

maltreatment (National Research Council, 1993, Chapter 5).  Recently, home visiting has 

also been recognized as a key strategy to identify and offer support for parental 

depression (Howard & Brooks-Gunn, 2009; NRC & IOM, 2009; Chapter 6).  By 

definition, home visiting is primarily a method for the delivery of services to families. 

Services typically include providing information about parenting, child health and 

development, linking families to other community services and resources, and providing 

social support.  The short term and intermediate outcomes for programs include 

facilitating changes in parent knowledge and behavior, decreasing stress, increasing 

social support, improving family functioning, and providing access and referral to needed 

services, including mental health assessment and treatment services. Long-term outcomes 

generally include improved child health and developmental outcomes, social and 

emotional support for the families, increased parenting capacity, and decreased abuse or 

neglect (Gomby, 2005; Howard & Brooks-Gunn, 2009).   

Although preventing parental depression is not an explicit goal for some home 

visiting programs, there is recognition that the provision of supportive services may 
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alleviate risk factors for depression by enhancing parenting skills and sense of 

competence, reducing stress, and increasing social support.  Some home visiting 

programs use parental mental health problems as part of referral for eligibility (Gomby, 

2005).  This is the case with the Family Connections neglect prevention program.   The 

presence of parent mental health problems is part of their referral criteria to identify 

families who may be eligible for services (DePanfilis et al., 2004). 

However, the evidence for the effectiveness of various home visiting programs to 

address parental depression and child maltreatment has been mixed (Gomby, 2005; 

Howard & Brooks-Gunn, 2009; Sweet & Appelbaum, 2004).  The presence of caregiver 

problems associated with mental health, substance abuse, and domestic violence have 

moderated the impact of home visiting programs, which were less effective when these 

problems were present (Chaffin, 2004).  This is a critical issue that must be addressed by 

these programs (Chaffin, 2004; Howard & Brooks-Gunn, 2009).  Howard and Brooks-

Gunn (2009) reviewed outcomes for nine different home visiting programs, and three 

programs reported mixed results in addressing mental health problems.  The other six 

programs reviewed did not provide any data related to their impact on parent mental 

health.  Many home visiting programs have had little success in addressing the needs of 

parents and caregivers with mental health problems (Chaffin, 2004; Chazan-Cohen et al., 

2007; LeCroy & Whitaker, 2005; Stevens, Ammerman, Putnam, & Van Ginkel, 2002).   

Home visiting and parental depression 

Several studies examined the relationship between home visiting and its impact 

on changes in caregiver depressive symptoms (Ammerman et al., 2010; Ammerman et al., 

2009; Chazan-Cohen et al., 2007; Chaffin & Bard, 2011; Duggan, Berlin, Cassidy, 
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Burrell, & Tadon, 2009; McLearn, Minkowitz, Stronbino, Marks, & Hou, 2007; Navaie-

Waliser, Martin, Tessoro, Campbell, & Cross, 2000; Stevens et al., 2002).   Ammerman 

et al. (2010) conducted a systematic review of the research on maternal depression in 

home visiting programs.  Although the exact number of articles reviewed was not 

specified, the review focused on previous studies that examined maternal depression and 

its impact on several nationally recognized home visiting programs such as Nurse Family 

Partnership and Healthy Families America.  Depression was common among parents 

receiving home visiting; from one quarter (28%) to almost two-thirds (61%) of 

participants had high levels of depressive symptoms at the start of the programs and one-

quarter continued to exhibit high levels at later time points (Ammerman et al., 2010).  

The review underscored the difficulty in providing home visiting services as intended to 

parents who were depressed because they were more likely to drop-out or not be fully 

engaged in services.  Because this is particularly relevant for this dissertation, the next 

section provides a more detailed review of some of the studies included in the 

Ammerman et al. (2010) review article, as well as relevant research on the FC program.    

 Ammerman and colleagues (2009) specifically examined changes in depressive 

symptoms for first time mothers enrolled in home visiting and used multi-level modeling 

to assess the impact of parent, home visitor, and program characteristics from enrollment 

in a home visiting program to nine months.  Variables examined for the study included 

interpersonal trauma, intimate partner violence, social support, and mental health 

treatment.  Demographic variables such as race, mother’s age, and income were included 

as control variables.  Notably, 74% of the women had a history of violence and trauma 
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prior to the start of the program.  The home visitation model, agency, and the home 

visitor were included as fixed effects in their hierarchical linear model.  

Ammerman at al. (2009) described the study as a two-level model that examined 

―mothers who were nested within home visitors and home visitors who were nested 

within agencies‖ (p.131).  The study examined change in depressive symptoms over two 

time points (i.e., BDI scores at baseline and 9 months).  Mothers were grouped into four 

different subgroups based on changes over the two time periods:  Never Depressed, 

Recovered (depressed at baseline but non-depressed at 9 months), Emerged (non-

depressed at baseline and depressed at 9 months), and Persistent (depressed at both time 

periods).  The final model identified the following predictors of higher depressive 

symptoms at nine months:  mother’s interpersonal trauma history, mental health 

treatment, mother’s age (younger), elevated BDI score at baseline, and being African 

American (compared to Caucasian).  Social support was not a significant predictor in the 

levels of depression.   

Chaffin and Bard (2011) examined changes in depressive symptoms for a 

population of parents receiving family preservation and parenting services.  This study 

tested three correlational models of change that focused on general changes in well-being, 

the quality of the home visitor and parent relationship, and linkages to other mental 

health services.  The researchers found that changes in general well-being is associated 

with corresponding changes in parental depressive symptoms and the quality of the home 

visitor and parent’s relationship was positively associated with improvements over time.  

Finally, the addition of other mental health services was not associated with changes in 

depressive symptoms. 
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The relationship between maternal depression and attachment insecurity was 

examined for mothers participating in the Healthy Families home visiting program over 

two years (Duggan et al., 2009).  More than one-quarter of the sample met criteria for 

clinical depression at baseline and these mothers were also more likely to have higher 

scores in their attachment anxiety.  Depressed mothers had a more difficult time forming 

relationships with others, which impacted their ability to care for their children and form 

important relationships with other people such as home visitors.  Program impacts were 

moderated by maternal depression and attachment insecurity.  That is, the program was 

more effective in reducing parenting stress, increasing the parental sensitivity to infant 

cues, and decreasing substantiated child maltreatment for mothers who were not 

depressed and did not have attachment anxiety.  Mothers who were depressed and who 

also had attachment insecurity did not benefit from the home visiting program (Duggan et 

al., 2009).  

A five-year longitudinal study of the Early Head Start (EHS) program examined 

whether there were differences in level of depression for families who received EHS 

services at ages 2 and 3 years old versus a control group (Chazan-Cohen et al., 2007).   

The analyses were intended to determine whether earlier program impacts on children 

and parents had an effect on mothers’ level of depressive symptoms two years later. The 

parent level mediators tested included family conflict, parenting stress, parenting 

supportiveness or detachment, and routines with their child (e.g., bedtime reading).  The 

child level mediators tested included child aggression, development, and engagement 

during play.  Several factors mediated the level of depression two years later.  At the 

parent level, the significant mediators included mother’s supportiveness for learning and 
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development (e.g., reading), which was associated with lower rates of depression.  On the 

other hand, family conflict, parenting stress, and report of physical punishment were 

associated with higher rates of depression.  At the child level, child engagement with 

parent, cognition and vocabulary, and aggression were all significant mediators for 

maternal depression.  That is, children with higher cognitive skills and who were more 

engaged with their parent had parents with lower levels of depressive symptoms.  

Children who were more aggressive had parents who had higher levels of depressive 

symptoms (Chazan-Cohen et al., 2007).    

Stevens et al. (2002) conducted an earlier cross-sectional study on home visiting 

and factors associated with depression for first-time mothers.  Depression and violent 

trauma were associated with higher risk of child abuse and less parental sense of control 

and social support (Stevens et al., 2002).  Navaie-Wasiler et al. (2000) compared the 

results of intensive and less intensive social support offered through a home visiting 

program versus a control group.  Participants who received higher levels of home visiting 

support were significantly less depressed one year after delivery whereas those who only 

received low levels of support were not demonstrably different from the no-treatment 

control group (Navaie-Wasiler, 2000).   

There are only a few published studies on the FC program that included details 

regarding its impact on parental depression.  Early studies have found some promising 

effects, which include reductions in level of depressive symptoms over time (DePanfilis 

& Dubowitz, 2005).  DePanfilis, Dubowitz, and Kunz (2008) conducted a cost-

effectiveness study and found that parents in both the 3-month and 9-month version of 
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the FC program experienced lower levels of depressive symptoms, with the 3-month 

program costing less than the 9-month program.    

Another study using the same dataset from the original FC study found that 

participants who completed the FC program were more likely to have higher levels of 

depression, which may appear counterintuitive (Girvin, DePanfilis, & Daining, 2007).  It 

is possible that the FC program provides supportive services that address other short-term 

and urgent needs that may not have an immediate impact on the level of parental 

depression.  Recent preliminary analysis from the national cross-site evaluation indicates 

that the program does have short-term impacts on reducing level of depressive symptoms 

for participants by the end of the program; however the scores remained within clinical 

levels at the post-test assessments (Smith, Filene, & DePanfilis, 2010; James Bell 

Associates, under review).  The positive findings have been attributed to the program’s 

focus on concrete needs of the family, which may indirectly impact level of depression 

and also contribute to the family’s ongoing participation in services (DePanfilis & 

Dubowitz, 2005; Girvin et al., 2007).  In fact, the number of direct services offered was 

associated with program completion for one of the replicating sites (Theriot et al., 2009).     

Parent engagement and retention  

 In order for home visiting programs to be effective, home visitors need to have 

the qualifications and competence to meet the needs of families, and families need to 

participate in the program long enough to realize some benefits (Gomby, 2005).  

Ammerman et al. (2006) conducted a longitudinal study of early engagement of first time 

mothers in home visiting.  Using hierarchical linear modeling, the researchers considered 

the contribution of agency variability because the women received services from several 



 

49 

 

 

different agencies.  The dependent variable of engagement in the first year was defined as 

duration (number of days between first and most recent visit), quantity (number of visits 

received), and consistency (number of days between visits).   More than one third 

(34.6%) of the mothers remained in the program after the first visit, which reflects a 

universal challenge with retaining parents in home visiting programs over the long-term.  

In addition, mothers who reported the presence of more risk factors at the initial family 

assessment were more likely to receive more home visits in the first year compared to 

mothers with more psychosocial resources.  The strongest predictors for engagement 

were mental health/ substance abuse, low levels of support, increased stress, and race 

(being Caucasian) (Ammerman et al., 2006).  Stevens et al. (2002) also confirmed that 

mental health and substance abuse problems, as well as low levels of support and 

increased stress were factors that predicted parent engagement in home visiting programs.        

Daro, McCurdy, Falconnier, and Stojanovic (2003) also reviewed factors 

associated with retaining parents in home visiting programs.  Hierarchical linear 

modeling was used to examine the characteristics of participants, providers, and the 

programs that contributed to longer lengths of stay in the program and number of 

completed home visits.  Parent characteristics that predicted longer service duration were 

older age, being unemployed, and being enrolled earlier in their pregnancies.  In addition, 

Hispanic and African American parents were more likely to stay in the program for 

longer periods, and the latter received more home visits than White participants.  Home 

visitor’s age was the only significant predictor, and the average caseload was the only 

significant factor at the program level.  That is, younger home visitors and those with 

smaller caseloads were associated with higher levels of participation for parents.  A 
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significant proportion of variance remained at the program and provider levels, which 

accounted for one-third of the variance in the duration of program and one quarter for the 

variance in the number of home visits.  Furthermore, the variables at the providers and 

program levels explained more of the variance than the participant level variables.  

McGuigan, Katsev, and Pratt (2003) also used hierarchical linear modeling to 

conduct an exploratory study of the community level, home visitor, and parental 

demographic factors associated with participant retention in Healthy Families home 

visiting programs.  They found that older mothers and families whose home visitors 

received more hours of supervision were more likely to remain in services.  In addition, 

families living in areas with higher levels of community violence were less likely to 

remain in the program for at least one year (McGuigan et al., 2003).     

Although some of the prior research on home visiting suggests that a longer 

duration of services may be needed, research on Family Connections has demonstrated 

positive impacts and higher completion rates for participants in a shorter version of the 

program (Girvin et al., 2007).  Specifically, families were much more likely to complete 

services if they were enrolled in the 3-month program versus the 9-month program.  

Outcomes were similar on several domains regardless of program length (DePanfilis & 

Dubowitz, 2005; James Bell Associates, under review). 

Stevens, Ammerman, Putnam, Gannon, and Van Ginkel (2005) conducted a 

qualitative study to analyze factors that contribute to home visiting engagement for 

mothers, home visitors, and supervisors.  Home visitors and supervisors emphasized that 

mental health problems of the mother often cause challenges in providing services 

because mothers with these problems often do not want to engage in services.  LeCroy 
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and Whitaker (2005) conducted a similar study that focused specifically on assessing the 

most difficult situations that faced home visitors in their efforts to provide services to 

families.  The most difficult situations identified were as follows:  working with families 

with limited resources, substance use in the home, families who are unmotivated, and the 

presence of family mental illness.  In fact, a majority of home visitors (78.5% - 86.7%) 

reported that parental mental illness was present in families they were serving.  

Summary, strengths, and limitations of the research 

Ammerman and colleagues (2009) raised the issue that it is challenging to 

synthesize the research across various studies given the diversity of the research methods 

and specific research questions examined.  Although the presence of nested data is 

inherent within home visiting programs given the service delivery structure, there were 

only four studies (Ammerman et al., 2009; Chaffin & Bard, 2011; Daro et al., 2003; 

McGuigan et al., 2003) that used hierarchical linear modeling or other mixed modeling 

analytical techniques.  The findings were mixed regarding the impacts at the program and 

home visitor level.  Daro et al. (2003) provided specific details regarding the variables 

they studied at each level, as well as the rationale for the study.  The McGuigan et al. 

(2003) study had limitations because the sample size for the Level 3 community variable 

(i.e., community violence index) was very small (n=12).  This study did not examine any 

variables at the program level, which may have a more direct contribution to the 

variability in participant retention than the community level factor used in the study. 

Ammerman et al. (2009) used a simpler model and used the home visitors and the 

agencies as the variables examined in their study.  There was little variability explained at 

these levels (1.5% and 0%, respectively).   Moreover, the Ammerman et al. (2009) study 
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measured change for only one time point (baseline to nine months).  It is unclear whether 

the data from the two time points would be sensitive enough to capture significant 

patterns regarding changes in depression due to the home visiting program versus what 

would happen within the natural course of the disease.  Others have suggested that a 

minimum of five or six observation points is needed to more accurately detect patterns of 

change over time (Jackson, 2010).  The study minimally addressed parenting capacity or 

level of stress that may also contribute to level of depression.  Finally, the study did not 

include child maltreatment as a variable of interest.   

Two qualitative studies (Daro et al., 2003; Stevens et al., 2005) highlighted 

important practice issues regarding the complexity of the family needs, especially those 

impacted by depression and risk for child maltreatment.  Daro et al. (2003) suggested that 

a home visiting program’s success in enrolling and retaining families in services is 

dependent on the characteristics of participants (including demographic, risk, and 

protective factors), the skills and competency of home visitors and their ability to engage 

families, and organizational values and culture of the program that can provide the 

support needed by their staff and supervisors.  Other authors (Chaffin & Bard, 2011; 

Stevens et al., 2005) highlighted components of programs that facilitate more parent 

engagement in the home visiting program.  Stevens et al. (2005) noted the provision of 

social support and concrete assistance, and matching participants to home visitors who 

have specific attributes in common (e.g., race/ethnicity and being a parent) and Chaffin 

and Bard (2011) found that the quality of the relationship between the home visitor and 

the parent was an important predictor for positive outcomes.   
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E.  Overall Summary of the Literature 

Overall, prior research and theory identified multiple factors at different levels of 

the social ecology associated with greater or lower risks for depression among parents 

and caregivers.  Parents (mostly mothers) who experience depression may also have other 

risk factors such as young age, social isolation, limited economic support or education, 

more stress and family conflict, personal history of child maltreatment or other traumatic 

events, intimate partner violence, poor health, substance abuse, and other mental health 

diagnosis (Center on the Developing Child at Harvard University, 2009).  Other parental 

risk factors include prior history of depression or abuse, socio-environmental 

characteristics, and poverty (Onomaku, 2005).  Protective factors associated with 

decreased risk and levels of depression include higher parental education, being married, 

better relationship quality with partners, being employed, and higher incomes (Lovejoy et 

al., 2000; Moore et al., 2006; Raver, 2003).  Although the research suggests that one of 

the highest risk groups includes parents at risk for child maltreatment, this group was not 

the target population of the majority of research reviewed for this dissertation, which 

points to a need for more research with this specific population.   

 Perhaps the most salient findings pertain to the reality that depressive symptoms 

change over time.  The question of whether these changes are simply part of the natural 

course of depression or can be influenced by supportive interventions such as home 

visiting is an important research question for further study.  Prior research demonstrates 

that some type of intervention, such as home visiting, does have impacts, albeit modest 

on the levels of parental depression.  Because of the nested nature of data associated with 

participants in home visiting programs, more research is needed that uses analytical 
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techniques such as multi-level modeling that can properly control for nested data.  A few 

studies have examined the impact of program and home visitor level variables, but the 

findings are still mixed regarding their relative contribution to parental depression 

(Ammerman et al., 2009; Chaffin & Bard, 2011; Daro et al., 2003; McGuigan et al., 

2003). 

As noted in the literature review, there is a complex constellation of factors at 

multiple levels of the social ecology that must be examined.  In addition, a developmental 

perspective is needed to understand the evolving and reciprocating nature of the 

relationships for parents and children.  Findings from studies that examine factors at the 

relationship level (i.e., parenting attitudes and capacity, parenting stress, and social 

support) present an assorted set of conclusions.  There is fairly strong evidence about the 

negative impact of depression on parenting.  There are also fairly robust findings 

regarding the negative impact of high levels of stress on parenting and depression.  The 

findings are less conclusive about the protective effects of social support on levels of 

depression.   

 There is emerging evidence that home visiting programs can produce positive 

impacts and promote improvements in parenting and alleviate depressive symptoms.  The 

importance of factors at the service delivery program level (i.e., type of home visiting 

programs and duration) presents other challenges to understanding these relationships.  

Given the complex challenges, the duration of the program is an important factor for 

further study.  Understanding the relative contributions of variables at the individual, 

family, and relationship, as well as the service delivery program level to address parental 

depression and risk of child maltreatment is the primary purpose of this dissertation.   
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F.  Research Aims, Research Questions and Conceptual Framework 

 

The overall purpose of this study is to assess factors that predict changes in 

depressive symptoms over time for a sample of parents at high risk for child maltreatment 

who are participating in a home visiting and child maltreatment prevention program.  

This study seeks to extend the analytical model that Ammerman et al. (2009) used in their 

study and include child maltreatment and parental stress as additional variables of interest.  

Using the social ecological framework as the organizing theory, the specific 

research questions examine variables identified as risk and protective factors at the 

individual and relationship levels.  Although no data are available to examine the factors 

at the societal level, several variables will be used to assess the service delivery at the 

program level using the type of home visiting program (including program duration), and 

other program-level characteristics that may influence the changes in the level of 

caregiver depressive symptoms.   

Based on the literature reviewed, Figure 2 depicts the revised overarching 

theoretical framework for understanding factors that influence changes in parental 

depression, the primary research questions for this dissertation.  A secondary research 

question examines factors associated with predicting the likelihood of child maltreatment 

and will be discussed toward the end of this section. 
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Figure 2:  Conceptual Model for Research Questions 1, 2, and 3                                        
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The revised conceptual framework delineates the multi-level factors that are 

examined in this dissertation (see Figure 2).  The arrows in the revised framework are 

pointing in only one direction from the independent variables to the dependent variable to 

reflect the direction of hypotheses that are tested through this dissertation.  The 

independent variables at the individual level include the parental demographic 

characteristics.  The arrow from the top box points to parental depression, which is the 

dependent variable.  The positive and negative signs on this arrow reflect the mixed 

findings from the literature review regarding parent demographics and parental 

depression.  Because of the variation in the target population for the FC programs in the 

dissertation study sample, individual parent characteristics were used as control variables 

in the model.   

As described previously, relationship level factors pertain to constructs that 

involves the parent and their interactions with their children, family, and/or others.  At 

the relationship level, the arrows from the three independent variables of need for social 

support, parental stress, and parenting attitudes and capacity point to parental depression 

and depict the hypotheses for each of those variables that may be associated with the 

level of parental depressive symptoms.  It is important to note that the literature review 

focused on studies that examined the availability and/or receipt of social support.  This 

dissertation uses an analogous construct that assesses the parent’s overall need for social 

support.  The arrow from need for social support to parental depression includes a 

positive sign to delineate the hypothesized relationship that was found in some of the 

prior studies.  That is, higher levels of need for support (or lower levels of social support) 

are associated with higher levels of depressive symptoms.  The arrow with a positive sign 
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from parental stress to parental depression depicts the positive relationship between these 

two variables based on prior research.  The arrow with the negative sign from parenting 

attitudes and capacity to parental depression depicts the negative relationship between 

these two variables.  Because of the interrelationships across the independent variables, 

there are two-sided arrows pointing towards each of these variables.  At the service 

delivery program level, a two-sided arrow points to the relationship variables given the 

potential impact of the type of program on the independent variables.    

Figure 3 depicts the conceptual model that was used to identify the factors that are 

associated with a greater likelihood of child maltreatment reports or substantiations at the 

follow-up.  This model controls for parent demographic factors and tests the moderating 

effects of the relationship factors (i.e., depressive symptoms, parental stress, and need for 

social support) on the likelihood of subsequent child maltreatment.  The variable for 

parenting attitudes and capacity was not included in this model because of the smaller 

sample size for this research question and the large number of predictors already included 

in the model.  The positive signs indicate areas where positive relationships with the 

likelihood of child maltreatment are hypothesized and the negative signs indicate a 

negative hypothesized relationship. 
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Figure 3:  Conceptual Model for Research Question #4 
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support) associated with the increased likelihood of child maltreatment at program 

follow-up. 

A more detailed discussion of the research methods, research questions, variables 

included in the statistical models, and measures and constructs are provided in Chapter 3.
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CHAPTER 3:  METHODS 

 This chapter begins with an overview of the primary research questions.  The 

second section describes the study design for this dissertation.  This is followed by a 

description of the dataset and the sample for the study.  The final section provides 

information about the constructs and measures included in the analysis.  This section also 

provides information about the corresponding reliability and validity of measures used.  

The chapter ends with an overview of the data analytical approach used for this 

dissertation.   

A.  Research Questions 

The research questions examined in this dissertation are: 

Research Question 1:  What is the relationship between parent baseline demographic 

characteristics and the change over time in parental depressive symptoms? 

Hypothesis 1a:  Parents who are younger, single, have less education, work fewer 

hours per week, and have lower household incomes will have higher levels of 

depression at baseline and during the follow-up assessments. 

Hypothesis 1b:  Parents who have a history of substance abuse, trauma, prior 

child abuse, or adult victimization will have higher levels of depressive symptoms 

at baseline and follow-up assessments. 
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Research question 2:  What is the relationship between key relationship factors such as 

need for social support, parental stress, and parenting attitudes and capacity on the levels 

and change in parent depressive symptoms over time? 

Hypothesis 2a:  Parents with higher levels of stress and need for social support 

will have higher levels of depressive symptoms over time.   

Hypothesis 2b:  Parents with more positive parenting attitudes and capacity will 

have lower levels of depressive symptoms over time. 

 

Research question 3:  What is the impact of service delivery program characteristics (i.e., 

type of Family Connections replication program duration, enhancements, and other 

factors) on the levels and change in parent depressive symptoms over time? 

Hypothesis 3a:  Parents who received services for a longer time period will 

demonstrate lower levels of depressive symptoms overtime. 

 

Research question 4:  What are the parent’s individual and relationship factors that 

predict their child’s subsequent experience with child maltreatment (defined by the 

presence or absence of suspected or substantiated child maltreatment reports) at the six-

month follow-up period? 

Hypothesis 4a:  Higher levels of parental depressive symptoms will predict an 

increased likelihood of suspected or substantiated child maltreatment reports.  

Hypotheses 4b:  Higher levels of parental stress and need for social support will 

predict an increased likelihood of suspected or substantiated child maltreatment 

reports.   
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B.  Study design   

This study is a non-experimental, longitudinal study using secondary data analysis.  

Data from the national cross-site evaluation of the Family Connections Prevention 

Replications Project were used for this study.  Because the data were collected at multiple 

time points for each participant enrolled in different versions of a program, two-level and 

exploratory three-level multi-level growth modeling was used to answer Research 

Questions 1, 2, and 3.  The Level One variables pertained to the individual observations 

at each time point.  The Level Two variables included the individual demographic 

characteristics, as well as the relationship variables.   The Level Three variables included 

one variable to reflect the assigned duration for Family Connections (i.e., 3-months, 6-

months, 9-months, or 12-months) and other Level Three variables were constructed to 

reflect the demographic characteristics of the population served at each of the different 

versions of Family Connections programs in this study (See Section F:  Measures and 

Constructs below for more details).  The fourth research question was examined using 

binary logistic regression.  Section G: Data Analysis section provides more details about 

the approach used for each research question.  

C.  Data Source 

Family Connections National Cross-Site Evaluation 

 The cross-site evaluation of the Family Connections (FC) project is a federally-

funded national study that examines the extent to which eight different projects across the 

country were able to successfully replicate the program.  In fiscal year 2003, eight sites 

across the country were awarded five-year cooperative agreements from the Children’s 

Bureau, U.S. Department of Health and Human Services to replicate and evaluate the FC 



 

64 

 

 

program in their communities and with different target populations.  Data from one of the 

replication sites was excluded from all analyses because of data quality issues
9
 therefore 

only data about the seven sites included in this dissertation are presented here. 

The national evaluation included three components:  implementation, outcomes, 

and costs
10

.  The key goals for the national evaluation were to: 1) determine the extent to 

which each of the replication sites were able to implement FC with fidelity; 2) to examine 

any adaptations or modification made to meet the needs of various target populations and 

the impact of those adaptations on outcomes for families; 3) to determine the impact of 

the sites on reducing risk factors (i.e., parental stress and depression) and increasing 

protective factors (i.e., social support, parenting attitudes, and family functioning) that 

were found in the original study; 4) to determine the effect of each of the sites on 

preventing child maltreatment; and 5) to evaluate the costs of implementing FC (James 

Bell Associates, 2009). 

 Each of the projects conducted an experimental study using random assignment to 

assign participants to different treatment conditions.  Two sites included a ―no treatment‖ 

control group in their experimental design.  Each site tested different dosages of the 

Family Connections model including 3-, 6-, 9- and 12-month versions of the program and 

some sites also included additional enhancements, such as parenting groups and parenting 

                                                 
9
 During the data cleaning process, Site 8 was found to have large amounts of missing data for several 

variables on the post-test and follow-up observations.  In fact, only 4 participants in their overall sample of 

85 had complete data across the three time points.  Because of the large amount of missing data and 

evidence of overall poor data quality from this site noted in their final grant report, Site 8’s data were not 

included in any of the analyses for this study.   
10

 I was the former Federal Project Officer for the grants and the cross-site evaluation.  I received 

permission from the Children’s Bureau to allow me to use the cross-site evaluation data for my dissertation.  

I am no longer directly involved in the oversight for the cross-site evaluation.  As of December 2011, the 

final report draft is being revised and the final report will resubmitted for final review at the Children’s 

Bureau by early 2012. 
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classes.  Please see Table 1 for more information regarding the different versions of the 

Family Connections programs that were implemented at the seven sites included in the 

dataset for this dissertation.   

Table 1 

Family Connections Program Types, Duration, and Target Population 

 
Program, Duration and Type Target Population 

Site 1 

 

1a.  3 months 

1b.  6 months 

Families with children 5-11 years old in high risk neighborhoods in 

a large, urban Midwest city 

Site 2  

 

2a.  3 months 

2b.  3 months + parenting 

2c.  9 months 

2d.  9 months + parenting group 

At-risk families with children 0-11 years old in a high risk large 

urban city in the South. 

Site 3 

 

9 months 

At-risk families with 0-3 year old children living in a very large 

urban city on the West coast. 

Site 4  

 

4a.  3 months 

4b.  3 months + parenting group 

4c.  6 months 

4d.  6 months + parenting group 

At-risk families with children 5-14 years attending schools in the 

suburbs of a large Southwestern city. 

Site 5  

 

5a.  3 months 

5b.  6 months 

At-risk Cambodian and Korean immigrants with children 5-11 

years old in a very large urban city on the West coast. 

Site 6  

 

6a.  6 months 

6b.  12 months 

Families with children with disabilities within the ages 0-17 years 

living in a large, urban city in the Southwest.  

Site 7  

 

7a.  3 months 

7b.  6 months 

7c.  6-months + law and health 

 

At risk-intergenerational families caring for at least one grandchild 

ages 5-11 living in a large urban city in the Mid-Atlantic. 

Total of 18 different types of Family Connections replication programs within the sample 

Note:  Large cities denote those with populations greater than 500,000 people. 

Source:  James Bell Associates, 2009. 

 

All sites submitted de-identified cross-site data to a secure server at the National 

Data Archive on Child Abuse and Neglect as a requirement of their cooperative 
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agreement.  Each of the sites proposed to evaluate outcomes for families who participated 

in treatment conditions based on different lengths of the program (i.e., 3, 6, 9, or 12 

months of FC).  Each site agreed to collect data on a common set of cross-site outcomes 

that measure two risk factors (caregiver mental health and parenting stress) and two 

protective factors (social support and parenting attitudes) because the overall goal of the 

FC program was to reduce risk factors and increase protective factors to prevent child 

abuse or neglect (DePanfilis & Dubowitz, 2005; DePanfilis, McDermott-Lane, Strieder, 

& Girvin, 2004).  These data were collected at baseline, 3, 6, 9, 12, 15, and 18 months 

(depending on the length of the program at each site).  All sites collected data at three 

periods at a minimum:  baseline, post-test, and follow-up.  Some of the sites collected 

additional data at a mid-point; however these data are not available from the National 

Data Archive on Child Abuse and Neglect and therefore are not included in this 

dissertation.  See Table 2 for the specific time points when the cross-site outcome 

measures were administered for each site.   
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Table 2.  Site-Specific Time Points for Research Measure Administration  

 Base-

line 

(BL) 

Midpoint11 

Collected 

during the 

service period 

Post-Test (PT) 

Collected at completion of services 
Follow-Up 

Collected at specified time 

following completion 

  3 mos. 

after 

BL 

6 mos 

after 

BL 

3  mos 

after 

BL 

6 mos 

after 

BL 

9 mos 

after 

BL 

12 

mos 

after 

BL 

3 mos 

after 

PT 

6 mos 

after 

PT 

9 mos 

after 

PT 

12 mos 

after PT 

Site 1            

3 months                

6 months                

Site 2            

3 months                

9 months                

Site 3            

9 months                

Site 4            

3 months               

6 months                

Site 5            

3 months               

6 months               

Site 6            

6 months               

12 

months 

               

Site 7            

3 months                 

6 months                 

Source:  James Bell Associates, 2009

                                                 
11

 Midpoint data are not available in the cross-site dataset from the National Data Archive on Child Abuse 

and Neglect. 



 

68 

 

 

Sites were asked to collect child maltreatment data on suspected and substantiated 

child maltreatment on the target child in the study as an added outcome measure for the 

program (James Bell Associates, 2009).  Each of the sites provided incentives for 

participants to encourage participation in the required assessments.  These incentives 

typically included gift cards (ranging from $10 to $50 for an assessment) to discount or 

grocery stores or other vouchers and support services such as respite care or child 

tutoring.   

D.  Sample 

Participant eligibility for the FC program was determined by screening to identify 

families who lived within site-identified target communities who had at least two risk 

factors for neglect.  Common cross-site eligibility criteria were developed for the Family 

Connections Replications Project and included the following: 

1) The parent/caregiver and child were living together for at least six months and are 

expected to remain together. 

2) The parent/caregiver is not currently involved with child protective services at 

intake and has not been involved for at least 12 months before entry. 

3) Family is identified to be at risk for at least one type of neglect (i.e., 

inadequate/delayed health care, inadequate nutrition, poor personal hygiene, 

inadequate clothing, unsafe household conditions, unstable living conditions, 

unsanitary living conditions, shuttling, inadequate supervision, inappropriate 

substitute caregiver, drug exposed newborn, inadequate nurturance or affection, 

isolating, exposure to violence, permitting child substance abuse, permitting other 

maladaptive behavior, delay in obtaining needed mental health care, chronic 

truancy, or unmet special education needs). 

4) Either the parent/caregiver or his/her child presents two or more of the following 

risk factors: parent caregiver unemployed/over employed; mental health problem; 

alcohol/drug problem, homelessness, domestic violence, more than three children 

in the household; child behavior/ mental health problem, physical disability, 

developmental disability, learning disability; and 

5) The parent/caregiver agrees to participate in the project. 

 

(James Bell Associates, 2009, pp.  15-16) 
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There were a total of 569 parents in this study.  The majority of the parents were 

female (95.4%) and the average age for the sample was 37.6 years (SD=12.1) at baseline.  

The sample was very diverse.  Almost one-fourth of the parents were Caucasian (22.7%), 

more than two-fifths were African-American or Black (42.9%), 15.6% were Asian or 

other, and 18.8% were Hispanic.  Slightly less than half (49.0%) had less than a high 

school degree.  Two-thirds (66.8%) were single, divorced, or widowed.  Two-thirds 

(67.6%) had annual household incomes of less than $20,000.  On average, there were 

almost two (M=1.8, SD=0.9) adults living in each household.   

The parents in the sample also reported a few other risk factors identified at 

baseline and later assessments.  More than half of the parents (56.1%) had a history of 

abuse or trauma as a child and/or adult.  One-fifth (19.6%) reported that they had 

problems with current or prior substance abuse.  Results of the sample comparisons 

across a range of demographic characteristics and baseline measures are presented in 

Chapter 4.   

E.  Procedure 

National Cross-site data  

Families were recruited into the program through a variety of ways, most often 

through referrals to the FC replication site from other community-based social services or 

education providers.  Families were provided an overview of the research study and FC 

staff reviewed the informed consent form and procedures with the caregivers.  All sites 

collected demographic data for the caregiver and an identified target child at intake.  For 

research purposes, one target child was selected per family for tracking and data 

collection purposes.  Once informed consent was obtained, families were randomly 
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assigned to one of several different conditions (i.e., 3, 6, 9, or 12 months and type of FC 

program enhancement) depending on the site’s local evaluation plan.  Baseline data were 

typically collected by program staff at each of the replicating sites within 30 days of the 

client’s admission into the program.  Each site varied in their data collection processes.  

Participants were either given a self-administered questionnaire or used a computer to 

enter data for some of the questions.  Some participants received assistance through an 

interpreter or through program staff who helped administer the instruments.  On average, 

the initial interview lasted approximately 90 minutes and the follow-up interviews were 

about two hours.  One site utilized interpreters for the assessments and instruments and 

also translated and back translated the measures into Korean and Cambodian because 

their target population included a majority of non-English speakers.    

Procedure for dissertation data 

The data used for this study were a subset of the larger FC cross-site evaluation 

sample and do not include data from control or comparison groups that were included in 

two of the seven sites.  The control or comparison groups were not included because the 

primary purpose of this study was to examine the factors associated with levels of 

caregiver depression over time for participants enrolled in the program.  Because 

participation in the FC program was an important variable that could impact the levels of 

depression over time, the decision was made to focus only on the sample receiving FC 

services for consistency in interpreting the results.   

F. Measures and Constructs 

Translated instruments.  Four of the seven sites (Sites 3, 4, 5, and 6) used 

translated measures because of the target populations that they were serving in their 
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programs.   Whenever possible, the sites used the translations provided by the instrument 

developer.  The Center for Epidemiological Studies Depression Scale (CES-D), Parental 

Stress Index (PSI), and Adult-Adolescent Parenting Inventory (AAPI) were available in 

Spanish and these versions were used in Sites 3, 4, and 6 for participants whose primary 

language was Spanish.  The Korean translated version of the CES-D was used in Site 5.  

When official translated versions were not available (i.e., Korean and Khmer for 

Cambodian), Site 5 developed their own translations for all of the measures (i.e., CES-D 

for Cambodian parents, AAPI, PSI, SFS, Family Assessment Form).  For this site, the 

measures were sent to an independent agency that specialized in translating materials into 

other languages to develop the instruments in Korean and Khmer.  The translations were 

pilot-tested with staff prior to use in Site 5’s local evaluation.  The grantee organization 

for Site 5 was a long-standing and well-regarded community mental health agency that 

primarily served Asian populations and they were committed to ensuring the highest 

quality translation of the instruments and delivering culturally competent FC services.  

Unfortunately, there was no formal reliability and validity testing of the translated 

measures or the individual items within each instrument for this site
12

 (S. Wu, former 

Project Director, personal communication, October 24, 2011).  

 Depression.  Caregiver depressive symptoms were measured using the Center for 

Epidemiological Studies Depression Scale (CES-D) (Radloff, 1977).  This 20-item, self-

report measure is used to identify depressive symptoms in the general population.  There 

are four dimensions of depression examined in the scale, including positive and negative 

affect, physical activity, and interpersonal activities.  Seven of the questions pertain to 

                                                 
12

 Item level data were not submitted to the archive so item level analyses (e.g., calculating Cronbach’s 

alpha for internal consistency reliability estimates) are not possible for any of the measures used in this 

dissertation. 
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assessing the depressive affect of the respondent.  This includes questions asking about 

whether they felt depressed, lonely, or sad.  Four of the items are about positive affect 

and includes questions about whether they felt happy, hopeful, or good.  Seven items 

pertain to somatic or retarded activity and includes questions about the lack of energy, 

appetite, restless sleep or difficulty doing regular activities.  Finally, there are two 

questions that examine interpersonal activities:  whether they thought people were 

unfriendly or whether they felt people disliked them.   

The scoring of the instrument is straightforward.  The questions use a 4-point 

Likert scale for the response choices and ask how often the person felt this way in the 

past week.  The scoring of the responses ranges from Rarely or None of the time (0), 

Some of the time (1), Occasionally (2), to Most of time (3).  The four positively worded 

questions are reverse coded.  The possible range of scores is 0 to 60, with the higher 

scores indicating more depressive symptomatology.  Scores of 16 and above indicate the 

clinical cutoff score and highlight a strong need for more in-depth clinical assessment and 

treatment for mild to probable depression.  Some studies have used guidelines that 

consider scores of 17 to 22 as possible cases of depression and scores of 23 or above as 

probable cases of depression (Radloff & Locke, 1986).  Other studies have used 

guidelines indicating that scores of 0 to 15.5 indicate that an individual is ―not depressed‖, 

16 to 20.5 to indicate ―mild depression‖, 21 to 30.5 to indicate ―moderate depression‖, 

and 31 or higher to indicate ―severe depression‖ (Office of Planning, Research and 

Evaluation, 2011).  Others also suggest that a low score does not necessarily indicate the 

absence of clinical depression (Office of Planning, Research and Evaluation, 2011).  The 

CES-D is designed to be used as a screening tool for individuals from the general 
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population who may be at-risk for depression and it is not a diagnostic instrument 

(Radloff, 1977).   

Subsequent reliability studies that have used the CES-D as a measure have 

consistently found strong internal consistency and reliability of the questions with 

Cronbach’s alpha ranging from 0.80 to 0.95 across a variety of different populations 

(Orme, Reis, & Herz, 1986; Radloff, 1991; Radloff & Teri, 1986).   Other research has 

confirmed the reliability and validity of the CES-D for low-income populations and 

parenting populations (Thomas, Jones, Scarinci, Mehan, & Brantley, 2001; Wilcox, Field, 

Prodromidis, & Scafaldi, 1998).   Nguyen, Kitner-Triolo, Evans, and Zonderman (2004) 

confirmed that the factor structure of the CES-D is reliable and valid for low-income 

African Americans.   

Noh, Avison, and Kaspar (1992) found that the Korean version of the CES-D 

performed well, but they also urge caution when using the results of the Positive Affect 

items for Korean populations because of cultural differences in the interpretation and 

meaning attributed to those questions.  Specifically, Korean and other Asian populations 

may fail to respond positively to positive affect items because of cultural values around 

modesty and self-effacement.  This bias in item response resulted in elevated scores on 

the CES-D, especially for less acculturated Korean immigrants and researchers urge 

caution when interpreting results based on clinical cutoff scores (Jang, Kwag, & 

Chiroboga, 2010)
13

. 

For this dissertation, the total CES-D score was used in the analysis as a 

continuous variable.   

                                                 
13

 See Chapter 5 Results, Table 8 for a comparison of CES-D scores for participants in Site 5 (which 

included Korean parents) versus other sites in this study. 
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Parental stress. Parental stress was assessed using the Parenting Stress Inventory 

Short Form (PSI-SF) (Abidin, 1995).  This is a 36-item self-report instrument that 

examines relationships between a parent and a child and identifies levels of stress that 

may lead to dysfunctional parent-child relationships.  All of the items from the short form 

were derived from the longer version of the instrument.  The three subscales are Parental 

Distress, Parent-Child Dysfunctional Interaction, and Difficult Child (Abidin, 1995).  The 

Parental Distress subscale examines the stress a parent is experiencing and the 

contributions of other personal factors.  The Parent-Child Dysfunctional Interaction 

subscale focuses on a parent’s negative perception and expectation for their child.  The 

Difficult Child subscale addresses factors that may make children difficult to care for.  

The responses choices are based on a five-point Likert scale with responses of Strongly 

agree (1), Agree (2), Not sure (3), Disagree (4), and Strongly disagree (5).  The responses 

are used to generate a diagnostic profile of the perceived stress between the parent and 

child (Abidin, 1995).     

The total score measures an overall level of parenting stress that a caregiver is 

experiencing based on their personal distress, stresses from interactions with their 

children, and stress from the child’s behavior.  In general, total stress scores of 90 or 

above indicate high levels of stress, which are considered clinically significant and 

require attention (Abidin, 1995).  The PSI has been validated in a number of different 

research samples in the U.S. and in other countries and with other ethnic and cultural 

groups.  The reliability for the Total Stress scale was determined to be 0.90 or greater.  

The PSI and PSI-SF are widely used because of their reliability and validity as diagnostic 

tools (Abidin, 1995).  Haskett, Ahern, Ward, and Allaire (2006) examined the factor 
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structure of the PSI-SF and identified two distinct factors instead of three:  parental 

distress and dysfunctional parent-child interactions.  They also found that the scales 

performed well with good internal consistency.  Whiteside-Mansell, Ayoub, McKelvey, 

Faldowski, Hart, and Shears (2007) tested the psychometric properties of two subscales 

of the PSI-SF, Parental Distress and Parent-Child Dysfunctional Interaction scales.  They 

identified a five-factor solution that provided a better fit for the data.  However, they also 

confirmed that the total PSI-SF total score showed strong concurrent and predictive 

validity.  The subscale scores along the different domains can also be analyzed 

separately; however for this study the total scores for Parenting Stress was used as a 

continuous variable.   

Parenting Attitudes and Capacity.  Parenting attitudes and capacity were 

measured by the Adult-Adolescent Parenting Inventory (AAPI-2); a 32-item self report 

instrument that examines parents’ attitudes and beliefs about parenting (Bavolek & 

Keene, 2001).  Five subscales measure the following constructs that have been associated 

with abusive parenting:  a) inappropriate expectations; b) lack of empathy; c) parental 

value of corporal punishment; d) parent child role-reversal; and e) power and 

independence.  The questions assess whether the respondents agree or disagree with 

certain behaviors that have been associated with child maltreatment using a five-point 

Likert scale.  The response choices range from Strongly agree (1), Agree (2), Uncertain 

(3), Disagree (4), and Strongly disagree (5).  The total scores for each of the subscales are 

recorded on an AAPI-2 profile worksheet.  These raw scores are converted to standard 

scores (a.k.a. sten scores) using norm tables from the AAPI.  The sten scores range from 

1 to 10.  According to the developer, low sten scores from one to four points generally 
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indicate high risk for practicing known abusive parenting practices.  Mid-range scores 

from four to seven points represent the parenting attitudes of the general population and 

high sten scores (from 7 to 10) represent positive, nurturing, and non-abusive parenting 

attitudes (Bavolek & Keene, 2001).  

The AAPI-2 comes in two alternate forms—A and B—to reduce the practice 

effect when repeating the inventory in a short time period.  Table 3 lists the reliability for 

each of the subscales for Form A and B.  

 

Table 3:  AAPI Form and Subscale Internal Consistency Reliabilities 

 Subscales (constructs) 

 Parental 

Expectations 

Emphatic 

Awareness 

Corporal 

Punishment 

Role 

Reversal 

Power and 

Independence 

Form A      

   

Cronbach’s 

     Alpha 

0.82 0.84 0.92 0.85 0.80 

   Spearman  

      Brown r 

0.85 0.86 0.93 0.86 0.83 

Form B      

   

Cronbach’s 

     Alpha 

0.82 0.88 0.92 0.82 0.80 

   Spearman  

      Brown r 

0.81 0.90 0.93 0.80 0.82 

Reference:  Bavolek & Keene, 2001. 

 

This measure was originally developed by Bavolek and Keene (2001) as an 

evaluation tool for the Nurturing Parenting Program, a parenting program available for 

families at risk of child maltreatment.  It is now used by a variety of parenting and child 

maltreatment prevention programs for evaluation purposes.  The tool has been tested with 

different cultural and ethnic groups.  The AAPI has also been tested with adult parents 
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(both abusive and non-abusive); adolescents (both abused and non-abused); and teen 

parents living in 23 states across the U.S. (Bavolek & Keene, 2001).  Other researchers 

found strong reliability at 0.85 for a population of low-income rural families (Conners, 

Whiteside-Mansell, Deere, Ledet, & Edwards, 2006).    For this dissertation, the sten 

scores for the five subscales (i.e., developmental expectations, empathy, corporal 

punishment, role reversal, power and independence) were used as recommended by the 

developers. 

Need for Social Support.  The self-report Support Functions Scale (SFS) measures 

the extent of parents’ needs for different types of support (Dunst & Trivette, 1986).  The 

20-item version was used for the study.  The instrument asks parents to rate to what 

extent they feel a need for each type of assistance (e.g., financial, emotional, instrumental, 

and informational support) by marking on a five-point scale ranging from Never (1), 

Once in a while (2), Sometimes (3), Often (4), to Quite often (5).  The coefficient alpha 

for the scale is 0.87.  The split-half reliability is 0.88 (Dunst & Trivette, 1986).  The 

range of possible scores is 20 to 100 points with lower scores indicating more positive 

outcomes and the presence of adequate social support and higher scores indicating a 

greater need for social support for the caregiver.  For this dissertation, the total SFS 

scores were used as a continuous variable.         

Demographic characteristics.  All sites were asked to collect common 

demographic characteristics at baseline for each primary caregiver who was participating 

in the study.   

Age.  The primary caregiver’s age was collected as a continuous variable in years.   
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Marital status.  The response categories for this variable were never married (0); 

married or living together (1); separated (2); divorced (3); and widowed (4).  The primary 

caregiver’s marital status was recoded into a dichotomous variable (i.e., married or 

partnered (1) and single, widowed, separated or divorced (0) for this dissertation.    

Race/ Ethnicity.  There were two variables in the dataset for these variables.  The 

parent ethnicity response choices included:  Not Hispanic (0) or Hispanic or Latino (1).  

The parent race includes the following response categories:  Black or African American 

(1); Asian (2); American Indian or Alaska Native (3); Native Hawaiian or Pacific 

Islander (4); White or Caucasian (5); Some Other race (6); Multiple race (7).  For this 

study, the race and ethnicity variables were recoded to create a single variable.  The 

parent’s race or ethnicity was recoded into a four-level categorical variable called 

race/ethnicity:  Non-Hispanic White (0), Non-Hispanic and Hispanic African American 

(1), Non-Hispanic Asian and Pacific Islander (including Native Hawaiian or Pacific 

Islander) and Other races (2), Hispanic/ Latino (3). The ―Other races‖ encompasses all 

other races, including American Indian or Alaska Native, some other race not listed, and 

multiple races.  The recoded Hispanic category included all parents who responded (1) 

Hispanic or Latino on the parent ethnicity variable and who were not Black, Asian, or 

Other race from the parent race variable
14

.  The four-level categorical variable was 

transformed into a set of three dummy variables for data analyses (i.e., pdummBlack, 

pdummAsianOther, pdummHispanic). 

Education.  The parent’s education was a variable for the highest grade completed.  

The response categories included:  Preschool/kindergarten (0); 1
st
 grade (1); 2

nd
 grade (2); 

                                                 
14

 Four parents were African American and Hispanic and they were recoded as African American.  There 

were no other parents who were non-White and Hispanic in the sample. 
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3
rd

 grade (3); 4
th

 grade (4); 5
th

 grade (5); 6
th

 grade (6); 7
th

 grade (7); 8
th

 grade (8); 9
th

 

grade (9); 10
th

 grade (10); 11
th

 grade (11); 12
th

 grade (12); some college (13); 

undergraduate degree (14); some graduate school (15); graduate degree (16).  For this 

dissertation, the parent’s education was recoded into a dichotomous variable:  less than 

12 years or high school (1), and high school degree or higher (0).   

Household income.  Household income was a categorical variable that asked for 

annual household income from all sources.  The response categories for this variable 

included:  Less than $5,000 (1); $5,000-$9,999 (2); $10,000-$14,999 (3); $15,000-

$19,999 (4); $20,000-$24,999 (5); $25,000-$29,999 (6); $30,000-$39,999 (7); $40,000-

$49,999 (8); $50,000 or more (9).  For this dissertation, this variable was recoded into a 

dichotomous variable:  less than $20,000 per year (1), and more than $20,000 per year (0).  

The $20,000 point was chosen as a cutoff because it was closest to the 2011 Federal 

poverty guidelines for a family of four (i.e., $22,350
15

) and also represented a large 

proportion of the sample (67.6%). 

Number of Adults in the home.  This was a continuous variable that represented 

the number of adults living in the home of the parent based on intake demographic 

questions.  

Employment – Number of hours worked per week.  Parental employment was a 

continuous variable that indicated the total number of hours worked for pay for each 

week.   

Prior History of Abuse or Trauma. A composite variable was created using three 

questions from the Family Assessment Form (FAF) (Children’s Bureau of Southern 

California, 1997).  The developers of the FAF assessed the construct validity of the 

                                                 
15

 Source:  http://aspe.hhs.gov/poverty/11fedreg.shtml 
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instrument by conducting a factor analysis of the entire interview which yielded a six-

factor solution which explained 63% of the variance (Children’s Bureau of Southern 

California, 1997). Subsequent testing was used to determine inter-item reliability and 

researchers found that the internal consistency for the final subscales were fairly good, 

with Chronbach’s Alpha ranging from 0.68 to 0.93 (Children’s Bureau of Southern 

California, 1997).  More recent validity or reliability studies of the instrument are not 

available (J. Filene, personal communication, December 6, 2010).  This instrument was 

not intended for research; it was meant to be used as a tool for program practice that 

home visitors can use as they work directly with families in the program.  The response 

categories for all variables were used to assess level of strengths and needs as part of the 

comprehensive family assessment process.  Thus, the response categories included a 

range of different options from 1 to 5 that were similar to a Likert-scale.  The FAF 

allowed the option to enter a value of 0.5 to reflect the midpoint between each of the 

whole number values; and the instructions provided information regarding the 

approximate value that each number represented.  All of the FC replication sites received 

uniform initial training on the use of the FAF and scoring for programmatic purposes.   

For this dissertation, the composite variable for ―Prior History of Abuse or 

Trauma‖ included question G2:  Childhood history of physical abuse.  The response 

categories for this variable were:  None (1 or 1.5); Occasional spanking, not the routine 

mode of punishment (2 or 2.5); Spanking was a regular method of discipline; occasional 

incidents of excessive corporal punishment (3 or 3.5); and Routine excessive corporal 

punishment; physical abuse; hit with fist or objects (4 or 4.5); and Life threatening 

physical abuse (5).  The second variable was G3 childhood history of sexual abuse.  The 
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response categories were:  Parents proactively taught self-protection skills (1 or 1.5); No 

exposure or inappropriate sexuality (2 or 2.5); Some exposure to inappropriate sexuality 

(3 or 3.5); and Incidents of exposure to inappropriate sexuality (fondling, flashing, oral 

sex) causing confusion and/or problem, but no physical force involved (4 or 4.5); and 

One or more traumatic events (e.g. rape, incest, chronic sexual abuse) (5).  The final 

variable was G6 history of being an adult victim.  The response categories were:  Never a 

victim (1 or 1.5); Isolated incident (e.g. mugged, robbed by stranger) (2 or 2.5); Moderate 

verbal abuse; isolated serious incidents of physical abuse (e.g., violent rape or domestic 

violence) (3 or 3.5); Regularly physically threatened, pushed, and/or shoved in 

relationships; pattern of serious incidents of domestic violence resulting in injury (4 or 

4.5); and Chronic consistent victimization and exploitative relationships (5).  Scores of 3 

or more on each of those questions identified participants who experienced any child 

maltreatment or victimization as an adult.   For this dissertation, a dichotomous variable, 

―Prior History of Abuse or Trauma‖ was constructed to indicate yes (1) for any form of 

past victimization and no history (0).  This meant that if the participant had a score of 3 

or more for ANY of the questions at baseline, post-test, or follow-up (i.e., G2 childhood 

history of physical abuse, G3 childhood history of sexual abuse, or G6 history of being an 

adult victim), they would have a value of ―1‖ for this new variable called Prior History of 

Abuse or Trauma.  If the participant scored 2.5 or less for all of the three questions, they 

would have a value of ―0‖ for this variable.   

Substance abuse. A composite variable was created to capture the presence of 

prior or current substance abuse using two questions from the FAF:  G4 Caregiver history 

of substance at intake and G4 caregiver history of substance abuse at exit.  The response 
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categories were No history of substance abuse (1 or 1.5); Social or recreational substance 

use (2 or 2.5); Frequent pattern of substance abuse and includes resulting social and 

health problems (3 or 3.5); Routine or daily use (4 or 4.5); and Chronic addiction (5).  A 

dichotomous variable, ―Prior History or Current Substance Abuse‖ was constructed to 

indicate yes (1) for any form of past or current substance abuse and (0) for no history of 

substance abuse.  This meant that if the participant had a score of 3 or more this the 

question at intake or exit (i.e., G4 caregiver history of substance abuse), they had a value 

of ―1‖ for this new variable called ―Prior History or Current Substance Abuse.‖  If the 

participant scored 2.5 or less for both intake and exit, they had a value of ―0‖ for this 

variable.          

Child maltreatment.  FC sites were required to collect data throughout the grant 

period on any reports of suspected child abuse or neglect and substantiations on the target 

child and primary caregiver.  Only four of the sites had usable individual level data on 

child maltreatment so analyses involving this variable were conducted with data from 

these four sites only (i.e., Sites 2, 5, 6, and 7).  One site received aggregate data on child 

maltreatment that could not be linked to individual cases (Site 1), and two sites were not 

successful in negotiating data sharing agreements to obtain the child maltreatment data 

for participants in their project (Sites 3 and 4).  Because the occurrence of child 

maltreatment is a relatively rare phenomenon and the sample size for this variable was 

smaller than anticipated, the reports and substantiations were combined into one variable 

to represent a generic construct regarding the presence of any suspected or confirmed 

child maltreatment.  Two dichotomous variables were created to indicate the presence of 

any child maltreatment reports or substantiations on the caregiver prior to receiving 
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Family Connections services (CPSprior), and another variable to indicate any reports or 

substantiations (CPSpost) at the six-month follow-up.  Both variables were coded as 

having any child maltreatment suspected or substantiated reports (1) or no suspected or 

substantiated reports (0).   

 Program service delivery characteristics.  One variable was constructed to 

represent the type of Family Connections replication program, including program 

duration and any enhancements called ―Family Connections by program and 

enhancement.‖  There were 18 different versions of Family Connections implemented 

across the seven sites, which included the program duration and enhancements.  The 

value labels for this variable are as follows: 

Site 1a, 3-month program 

Site 1b, 6-month program 

Site 2a, 3-month program 

Site 2b, 3-month program, with parenting program enhancement 

Site 2c, 6-month program 

Site 2d, 6-month program, with parenting program enhancement 

Site 3, 9-month program 

Site 4a, 3-month program 

Site 4b, 3-month program, with parenting program enhancement 

Site 4c, 6-month program  

Site 4d, 6-month program, with parenting program enhancement   

Site 5a, 3-month program  

Site 5b, 6-month program  

Site 6a, 6-month program  

Site 6b, 12-month program  

Site 7a, 3-month program  

Site 7b, 6-month program  

Site 7c, 6-month program, with law and health enhancement 

 

Program and Level 3 Variables 

Additional variables were constructed as program-level variables and were included in 

the exploratory three-level multi-level growth models.  These variables include: 
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Assigned Duration was a continuous variable that represented the assigned 

duration in months for the type of FC program.  For example, a three-month FC program 

would have an assigned duration of 3 and a six-month version of FC would have an 

assigned duration of 6.  The possible values for this variable include 3, 6, 9, and 12. 

Mean Age of Caregiver was a continuous variable that represented the mean age 

of the caregiver at the different FC program types. 

Percent Married was a continuous variable that represented the percent of parents 

who were married at the different FC program types. 

Percent Low-Income was a continuous variable that represented the percent of 

low-income households at the different FC program types. 

Finally, as each of the sites had a different racial and ethnic breakdown of parents 

served, additional variables were created to account for the percentages of parents at the 

different sites and program types that could be used as covariates in the Level 3 models: 

Percent Black was a continuous variable that represented the percent of African-

American parents at the different FC program types.  The Percent Black variable was 

extremely positively skewed, therefore Ln_PercentBlack was the log-transformed 

variable that was created to normalize the distribution for analyses. 

Percent Asian or Other was a continuous variable that represented the percent of 

Asian or Other race parents at the different FC program types.  Like percent black, the 

Percent Asian variable was extremely positively skewed; therefore Ln_PercentAsian was 

the log-transformed variable that was created to normalize the distribution for analyses. 

Percent Hispanic was a continuous variable that represented the percent of 

Hispanic parents at the different FC program types. 



 

85 

 

 

 

 

G.  Data Analysis 

All multi-level and logistic regression analyses were conducted using IBM SPSS 

version 19.0.  Post-hoc power and sensitivity analysis for the logistic regression was 

conducted using GPower version 3.1.  Multi-level modeling is a powerful statistical 

technique for handling nested data (Bickel, 2007), such as the data from the Family 

Connections cross-site evaluation.  Participants completed multiple assessments at 

different time points and they were enrolled in a different version of Family Connections 

being implemented at a particular agency.  Please refer to Table 2 for information about 

the timing of the measurements for each of the seven sites.  The data violate the 

independence of observations assumption and thus, multi-level modeling is the 

recommended statistical approach (Bickel, 2007).  All independent variables were grand-

mean centered, as recommended by Gelman and Hill (2007) to reduce potential problems 

with multicollinearity and increase interpretability of the results.   

Research questions 1, 2, and 3: Multi-level modeling approach 

Singer and Willet (2003) outlined a general approach for conducting longitudinal 

multilevel analysis that was used to analyze the data for Research Questions 1, 2, and 3.  

This process was an iterative process of model building.  The first step was to check 

whether multilevel modeling was appropriate for the data.  Bickel (2007) recommends 

calculating the intraclass correlation coefficient (ICC) to measure whether there is lack of 

independence among the nested data.  If the correlation was greater than zero, multilevel 

modeling is the recommended statistical approach.  Table 4 provides information about 



 

86 

 

 

the predictor variables included in each of the models tested for Research Questions 1 

and 2.  Table 5 provides information about the predictor variables included in the 

exploratory models tested for Research Question 3. 

 

Table 4 

Research Questions 1 and 2: Two-Level Multilevel Growth Models for Factors 

Associated with Individual-Level Changes in Depressive Symptoms Over Time 

 

Two-Level Models 

 

Predictor Variables  

Included at Each Step 

  

Model A:  Unconditional Means 

Model 

 

None 

 

Model B:  Unconditional Growth 

Model 

 

 

Model RQ1-C:  Parent 

Demographic Variables 

TEST (time) 

 

 

Parent age, marital status, education,  

dummy-coded race/ethnicity, history of 

abuse/trauma,  

substance abuse, annual household income,  

hours of work per week, 

number of adults in household 

  

Model RQ2-D: Relationship 

Variables 

 

 

 

 

Model RQ2-E:  Exploratory 

Interaction Model 

Model RQ1-C variables plus  

parental stress,  

need for social support,   

parenting attitudes and capacity (AAPI-sten 

scores) 

 

Model RQ1-C and Model RQ2-D variables 

plus 

household income*parental stress, 

marital status*need for social support, 

dummy-coded race/ethnicity*parental stress 

dummy-coded race/ethnicity*need for social 

support 

 
*RQ= research question 
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Table 5 

Research Question 3: Exploratory Three-Level Multilevel Growth Models for Factors 

Associated with Program-Level Changes in Depressive Symptoms Over Time 

 

Three-Level Models 

 

Predictor Variables  

Included at Each Step 

  

Model A:  Unconditional 

Means Model 

None 

 

 

Model B:  Unconditional 

Growth Model 

 

 

Model RQ3-C:  Parent 

Demographic Variables 

 

 

 

 

 

Model RQ3-D:  

Relationship Variables 

 

TEST (time) 

 

 

Parent age, marital status, education,  

dummy-coded race/ethnicity, history of abuse/trauma,  

substance abuse, annual household income,  

hours of work per week, 

number of adults in household, 

assigned FC duration 

 

Parental stress, need for social support,   

parenting attitudes and capacity (AAPI-sten scores), 

assigned FC duration 

  

Model RQ3-E:  Program-

level Variables 

Model RQ3-D variables plus 

mean caregiver age by program type, 

percent married by program type, 

percent low-income by program type, 

percent Black by program type, 

percent Asian/Other by program type, 

percent Hispanic by program type 

 

 

  
*RQ= research question 
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Research question #4 

 Logistic regression was used to predict the likelihood of the target child’s 

suspected or substantiated maltreatment report at the six-month follow-up.  The 

dependent variable was any child maltreatment report or substantiation on the target child 

who participated in the Family Connections program at the six-month follow-up.  The 

independent variables tested included parent demographic variables (i.e., age, marital 

status, household income, race/ethnicity, and substance abuse), prior child maltreatment 

reports, and prior history of abuse or trauma.  These variables were selected because they 

were identified as important factors in the literature review and were consistent with 

variables that were significant in the prior multi-level models.  The parent relationship 

factors included parental depressive symptoms, need for social support, and parenting 

stress at program exit.  As mentioned in Chapter 2, the variable for parenting attitudes 

and capacity was not included given the large number of predictors already included in 

the model and the lack of significant effects found in the multilevel models for this 

variable.  The independent variables were entered using hierarchical entry in sequential 

steps as covariates in the model to control for the effects of those variables.  Table 6 

provides information for the variables included at each step of the analysis. 
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Table 6 

Research Question 4: Logistic Regression for Predicting Child Maltreatment Reports 

or Substantiations at Program Exit 

Logistic Regression Steps 

(hierarchical entry) 

Predictor Variables  

Included at Each Step 

  

Step 1:  Unconditional Model None 

 

Step 2:  Parent general demographics  

 

 

Step 3:  Parent race/ethnicity 

 

 

Step 4:  CPS prior reports, prior abuse 

or trauma, and substance abuse 

 

 

 

Step 5:  Relationship variables 

Parent age, marital status,  

education, household income   

 

Parent dummy-coded race/ethnicity  

(i.e., Black, Hispanic, Asian and Other) 

 

Prior CPS reports/substantiations at baseline, 

prior report of abuse or trauma, 

and any substance abuse 

 

 

Parental depressive symptoms,  

parental stress, and need for social support  
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CHAPTER 4:  RESULTS 

 This chapter presents the results of the analyses conducted for this dissertation.  

The first section begins with a description of the data cleaning process that was 

conducted to prepare the data for analysis.  The second section provides a summary of the 

results of bivariate analyses used to explore the differences across the FC program sites 

for the variables of interest.  The latter sections provide the results of the final models 

from the multivariate analysis (i.e., two-level and exploratory three-level multi-level 

growth modeling and logistic regression) conducted for each of the research questions. 

A.  Data Cleaning 

 To insure the integrity of the data used for this secondary analysis, several steps 

were undertaken to examine data quality.  Basic descriptive statistics and frequency 

distributions for each of the variables were used to check for normality, skewness, and 

kurtosis.   Histograms for continuous variables were also examined.  Responses to 

categorical variables were examined for accuracy.  Two of the constructed variables at 

the program level (i.e., PercentAsian and PercentBlack) were extremely skewed and log 

transformations were conducted to reduce the skewness and kurtosis prior to inclusion in 

the exploratory 3-level models.  See Appendix A for the descriptive statistics for all the 

variables used in this study and the results of the transformations.   
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Missing data 

 Missing or refusal data were examined carefully to determine whether there were 

any patterns of missing data or non-response.  One of the variables, WORK4 (i.e., 

number of hours worked per week), had a significant amount of missing data for Site 7 

across all time points.  In order to assess the impact of the WORK4 missing data on the 

results, the analysis was run with and without the WORK4 variable
16

; the data from 

WORK4 variable were retained in the final analysis because the added data improved the 

fit of the final models.    

 Assumption checking 

The data were checked for any violations of assumptions for multivariate analysis 

and multi-level modeling.  The tests examined normality, multicollinearity, linearity, and 

homogeneity of variance.  The normality assumption and heteroscedascity for the 

residuals were examined by plotting the residuals against the predicted values for the 

independent variables.  The correlation coefficients for the bivariate relationships 

between all of the variables included in the models tested were calculated to examine 

multicollinearity.  See Appendix B for histograms for continuous variables and 

correlations that were used to test assumptions.  According to the histograms and 

measures of skewness and kurtosis, continuous variables were reasonably normally 

distributed for almost all the variables.  Log transformations were used for the two 

extremely skewed variables (i.e., Percent Asian and Percent Black) and resulted in 

improved distributions for both variables.  Correlations were tested for variables used in 

the multi-level models to identify any concerns about multicollinearity.  Most of the 

                                                 
16

 One of the benefits of using multi-level modeling is that it handles missing data well (Bickel, 2007; 

Gelman & Hill, 2007).   
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correlations for the parent demographic and relationship variables were well below 0.80 

and therefore there were no concerns about multicollinearity.  Two program level 

variables did have correlations above 0.80 and reflected the characteristics of the 

different target populations served across the seven FC program sites.  Specifically, 

Percent Married was negatively correlated with Percent living in households making less 

than $20,000 per year, which meant that more single parent households had lower 

incomes than households with married parents.  Percent Black was negatively correlated 

with Percent Married, which meant that Black parents were most often not married.  

Otherwise, assumptions were adequately met for almost all the variables.   

B.  Group Comparisons by Site and FC Program Type and Enhancement  

To examine the differences across each of the sites, cross-tabs for all categorical 

independent variables were conducted by FC site and FC program type and enhancement.  

The results by FC site are presented in Table 7. The results for the cross-tabs by FC 

program type and enhancement are provided in Appendix C.  There were significant 

differences across each of the sites for each of the variables by FC site and FC program 

type.  

The most prominent differences were found within the parent demographic 

characteristics across the 7 sites.  Almost all the parents were female (95.4%).  Site 5 

parents were 100% Asian, whereas in Sites 1 and 7 parents were almost all African 

American (95.1% and 94.4% respectively).  Hispanic parents were the majority in Site 3 

(54.2%) and Site 6 (61.0%).   
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Table 7 
 

Baseline Demographics (categorical variables) and Chi-Square Tests by Family Connections 

Replication Site (7 sites) 

 
Characteristic 

 

Site 1 

(n=10

3) 

Site 

2 

(n=6

4) 

Site 3 

(n=59) 

Site 4 

(n=10

3) 

Site 5 

(n=74) 

Site 6 

(n=77) 

Site 7 

(n=89) 

Total 

(N=569) 

Pearson 

Chi-

Square 

(df) 

 

p  

(2-sided) 

   

 %  Female 

 

100.0 

 

96.9 

 

100.0 

 

94.2 

 

95.9 

 

89.6 

 

95.5 

 

95.4 

 

15.85 

(6) 

 

0.015 

 

Race/ethnicity 

   % 

Caucasian 

   % Black 

   % Asian 

Other 

   % Hispanic  

    

 

   

2.9 

95.1 

1.0 

1.0 

 

 

    

39.1 

 57.8 

   1.6 

   1.6 

 

 

  

15.3 

 22.0 

   8.5 

 54.2 

 

  

62.1 

   7.8 

   4.9 

 25.2 

 

 

     

0.0 

    0.0 

100.0 

    0.0 

 

 

  

29.9 

   5.2 

   3.9 

 61.0 

 

   

5.6 

94.4 

  0.0 

  0.0 

 

 

 

22.7 

42.9 

15.6 

18.8 

 

 906.44 

(18) 

 

 

<0.000 

Educationa 

   % Less HS 

   % HS above 

 

44.1 

55.9 

 

48.4 

51.6 

 

62.5 

37.5 

 

80.2 

19.8 

 

35.2 

64.8 

 

14.5 

85.5 

 

51.7 

48.3 

 

49.0 

51.0 

86.31 

(6) 

<0.000 

 

Marital 

Statusb 

   % Single 

   % Married 

 

 

72.5 

27.5 

 

 

95.3 

  4.7 

 

  

64.4 

 35.6 

 

   

56.3 

  43.7 

 

   

41.1 

  58.9 

 

 

46.1 

53.9 

 

  

92.1 

   7.9 

 

 

66.8 

33.2 

 

92.47 

(6) 

 

<0.000 

 

HH Incomec 

   Less than 

20K 

   20K or more 

 

 

 77.0 

23.0 

 

 

 

87.5 

12.5 

 

 

 

76.0 

24.0 

 

 

 

50.5 

49.5 

 

 

 

52.8 

47.2 

 

 

 

56.6 

43.4 

 

 

 

 78.7 

21.3 

 

 

 

67.6 

32.4 

 

47.09 

(6) 

 

<0.000 

 

% Hx of 

Abuse or 

Trauma 

% Hx of 

Substance 

   Abuse 

 

        

53.1 

 

 

17.3 

 

 

84.4 

 

 

32.8 

 

 

57.6 

 

 

18.6 

 

 

79.8 

 

 

32.0 

 

 

54.4 

 

 

12.7 

 

 

13.6 

 

 

1.2 

 

 

51.7 

 

 

22.5 

 

 

56.1 

 

 

19.6 

 

104.11 

(6) 

 

 

37.93 

(6) 

 

 

<0.000 

 

 

<0.000 

 
a Highest grade completed recoded into less that 12 years (High School, (H.S.)) and 12 years (H.S. graduate) or higher. 
b Marital status recoded.  Single includes divorced, separated or widowed.  Married includes living together or married. 
c Total household income per year from all sources. 
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There were also significant differences in the highest levels of education 

completed across the sites.  For example, four-fifths (80.2%) of the parents in Site 4 and 

almost two-thirds (62.5%) of parents in Site 3 had less than a high school education, 

whereas almost all of the parents in Site 6 (85.5%) and the majority in Site 5 (64.8%) had 

completed high school and beyond.  Five of the sites (Sites 1, 2, 3, 4, and 7) were mostly 

comprised of single parents (ranging from 56.3% to 95.3%) whereas in Sites 5 and 6, 

more than half of the parents were married or partnered (58.9% and 53.9%, respectively).  

Although the majority of the parents across all sites reported incomes of less than 

$20,000 per year, four of the sites had higher proportions (Sites 1, 2, 3, and 7 ranged from 

76% to 87.5%) of families living in poverty than the rest (Sites 4, 5, and 6 ranged from 

50% to 57%).  Almost all of the sites had parents with more than half reporting some 

history of abuse or trauma (Sites 1, 2, 3, 4, 5, and 7 ranging from 51.7% to 84.4%).  Only 

Site 6 had a much lower percentage reporting this history at 13.6%.  Site 6 also had a 

much lower percentage of parents who reported problems with substance abuse (1.2%) 

versus other sites that reported anywhere from 12.7% to 32.8%.
17

          

The group means for all continuous independent variables were examined using 

Analysis of Variance (ANOVA) for multiple groups (by FC site and FC program type 

and enhancement)
18

.  The results for this analysis by FC site are presented in Table 8.  

                                                 
17

 It is not clear whether these were real differences or due to site-level differences.  Site 6 served parents 

with children with disabilities which was very different from other sites across a number of demographic 

factors.  The implications are discussed further in Chapter 5:  Discussion. 
18

 These analyses were only conducted to provide descriptive information about the sample and therefore 

no additional corrections on p-values for the multiple comparisons were needed.     
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Table 8 

 

Demographics and Measures (continuous variables) and F-tests by Family 

Connections Replication Site (7 sites) 

 
Variable 

Mean (S.D.) 

 

Site 1 

(n=103) 

Site 2 

(n=64

) 

Site 3 

(n=59) 

Site 4 

(n=103

) 

Site 5 

(n=74) 

Site 6 

(n=77) 

Site 7 

(n=89) 

Total 

(N=569) 

F-test 

(df) 

P  

 

Parent Agea 32.9 

(8.9) 

 

32.2 

(10.7) 

 

25.9 

(9.0) 

 

35.6 

(8.1) 

 

41.7 

(8.2) 

 

36.0 

(8.9) 

 

54.6 

(8.1) 

 

37.6 

(12.1) 

 

86.40 (6) 

 

 

<0.000 

 

 

# Adults in  

   Household 

 
 

Employment 

   Hrs 
workedb  

 

Baseline 
Scores 

   CES-Dc 

      Baseline 
       

      Post-test 

       
      Follow-

Up 

   
   

 

PSId       
      Baseline 

       

      Post-test 

 

      Follow-up 

 
  

   SFSe 
      Baseline 

       

      Post-test 
 

      Follow-up 

1.5 

(0.7) 

 
 

15.6 

(19.3) 
 

        

 
 

18.7 

(11.0) 
16.6 

(10.9) 

14.8 
(12.8) 

 

 
 

 

 
94.3 

(25.6) 

85.4 

(17.9) 

84.8 

(18.8) 
 

 
51.3 

(17.8) 

51.4 
(16.5) 

43.51 

(13.7) 

1.4 

(0.9) 

 
 

8.9 

(15.7) 
 

 

 
 

23.5 

(12.8) 
19.0 

(10.9) 

19.7 
(12.6) 

 

 
 

 

 
96.2 

(18.0) 

94.5 

(20.7) 

94.0 

(13.6) 
 

 
57.7 

(10.8) 

57.0 
(10.7) 

58.6 

(10.2) 

2.6 

(1.3) 

 
 

5.3 

(12.8) 
 

 

 
 

19.3 

(12.6) 
18.4 

(13.7) 

18.2 
(11.6) 

 

 
 

 

 
84.3 

(20.7) 

77.5 

(22.3) 

74.9 

(21.5) 
 

 
52.4 

(16.1) 

46.9 
(15.7) 

41.1 

(10.9) 

1.8 

(0.8)    

 
          

    17.3 

(19.7) 
 

 

 
 

23.1 

(13.1) 
14.9 

(11.5) 

15.8 
(11.7) 

 

 
 

 

 
103.0 

(20.0) 

85.7 

(19.3) 

86.0 

(22.32) 
 

 
55.8 

(14.6) 

47.4 
(11.7) 

48.0 

(13.1) 
 

1.7 

(0.5) 

 
 

7.8 

(22.2) 
 

 

 
 

22.7 

(11.1) 
19.1 

(10.8) 

17.1 
(9.8 

 

 
 

 

 
110.5 

(20.4) 

107.0 

(22.2) 

103.9 

(22.5) 
 

 
53.5 

(14.6) 

55.4 
(13.4) 

53.3 

(12.0)  

1.8 

(0.6) 

 
 

8.0 

(14.4) 
 

 

 
 

34.8 

(10.2) 
33.1 

(10.9) 

32.4 
(8.6) 

 

 
 

 

 
95.7 

(23.5) 

90.7 

(24.6) 

85.4 

(23.1) 
 

 
59.7 

(14.5) 

54.1 
(14.4) 

49.1 

(12.7) 
 

1.9 

(1.2) 

 
 

38.4* 

(9.8) 
 

 

 
 

18.1 

(12.8) 
13.8 

(12.1) 

14.6 
(11.5) 

 

 
 

 

 
94.0 

(20.3) 

90.7 

(19.1) 

88.5 

(19.4) 
 

 
59.8 

(15.2) 

53.3 
(13.0) 

54.2 

(13.6) 

1.8 

(0.9) 

 
 

12.4 

(18.9)      
 

 

 
 

22.8 

(13.0) 
18.3 

(12.6) 

18.2 
(12.5) 

 

 
 

 

 
97.4 

(22.5) 

90.5 

(22.0) 

89.3 

(22.1) 
 

 
55.8 

(15.3) 

51.8 
(14.4) 

49.58 

(13.5) 

12.68 (6) 

 

 
 

10.88 (6) 

 
 

 

 
 

17.42 (6) 

 
15.12(6) 

 

12.63(6) 
 

 

 
 

 

9.93 (6) 
 

11.17 (6) 

 

7.10 (6) 

 

 
 

4.12 (6) 
 

4.33(6) 

 
7.05(6) 

<0.000 

 

 
 

<0.000 

 
 

 

 
 

<0.000 

 
<0.000 

 

<0.000 
 

 

 
 

 

<0.000 
 

<0.000 

 

<0.000 

 

 
 

<0.000 
 

<0.000 

 
<0.000 
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AAPI-2 Sten 
subscale 

scoresf 

Developmen
tal 

expectations 

  Baseline 
 

  Post-test 

 
  Follow-Up 

 

 
Empathy 

  Baseline 

 
  Post-test 

 

  Follow-Up 
 

 

Corporal 
punishment 

  Baseline 

 
   

   
   Post-test 

 

  Follow-Up 
 

 

Role 
reversal 

  Baseline 

 

  Post-test 

 

    Follow-Up 
 

Power and 

 
Independence 

  Baseline 

    
  Post-test 

    

  Follow-Up 
     

 

 

 
 

 

4.1 
(1.6) 

4.2 

(1.5) 
4.2 

(1.5) 

 
 

 

 
 

3.8 

(2.0) 
4.3 

(1.8) 

5.1 
(1.9) 

 

 
 

3.8 

(1.5) 
 

 
3.9 

(1.6) 

4.1 
(1.6) 

 

 
4.3 

(2.1) 

5.1 

(2.1) 

5.7 

(2.2) 
 

 

4.0 
(2.2) 

4.0 

(2.2) 
5.4 

(2.5) 

 

 
 

 

4.4 
(1.5) 

4.5 

(1.7) 
4.5 

(1.2) 

 
 

 

 
 

3.8 

(1.9) 
3.9 

(1.9) 

3.7 
(1.7) 

 

 
 

4.4 

(1.7) 
 

 
4.3 

(1.5) 

3.9 
(1.5) 

 

 
3.9 

(1.7) 

4.4 

(2.0) 

5.3 

(2.4) 
 

 

4.4 
(2.0) 

4.7 

(2.1) 
4.6 

(2.4) 

 

 
 

 

4.9 
(1.7) 

5.6 

(1.8) 
6.1 

(1.5) 

 
 

 

 
 

3.7 

(1.9) 
4.3 

(2.1) 

4.8 
(2.0) 

 

 
 

5.3 

(1.7) 
 

 
5.3 

(2.1) 

5.7 
(1.3) 

 

 
4.0 

(1.9) 

4.9 

(2.4) 

5.7 

(2.1) 
 

 

4.9 
(2.1) 

4.9 

(2.5) 
5.7 

(2.4) 

 

 
 

 

4.2 
(1.6) 

4.5 

(1.7) 
4.5 

(1.7) 

 
 

 

 
 

4.1 

(1.7) 
4.4 

(2.0) 

4.3 
(1.7) 

 

 
 

3.4 

(1.6) 
 

 
3.6 

(1.6) 

3.8 
(1.6) 

 

 
4.6 

(1.8) 

5.2 

(1.9) 

5.34 

(2.0) 
 

 

2.7 
(1.9) 

3.2 

(2.6) 
4.4 

(2.6) 

 

 
 

 

3.4 
(1.8) 

3.9 

(1.9) 
3.9 

(1.7) 

 
 

 

 
 

2.0 

(1.4) 
2.0 

(1.8) 

2.1 
(1.6) 

 

 
 

3.3 

(1.3) 
 

 
3.5 

(1.4) 

3.6 
(1.5) 

 

 
2.1 

(1.4) 

2.2 

(1.4) 

2.0 

(1.4)  
 

 

3.6 
(1.7) 

4.0 

(1.9) 
3.7 

(2.0)  

 

 
 

 

4.5 
(1.8) 

4.7 

(1.9) 
4.6 

(1.8) 

 
 

 

 
 

4.1 

(2.1) 
4.1 

(2.3) 

4.4 
(1.9) 

 

 
 

4.7 

(1.6) 
 

 
5.0 

(1.7) 

5.2 
(1.4) 

 

 
4.9 

(2.2) 

5.3 

(1.8) 

5.6 

(2.4) 
 

 

4.7 
(2.6) 

5.2 

(2.6) 
5.0 

(2.3) 

 

 

 
 

 

4.3 
(1.5) 

4.4 

(1.5) 
4.6 

(1.5) 

 
 

 

 
 

3.2 

(1.9) 
3.2 

(1.7) 

3.4 
(1.8) 

 

 
 

4.1 

(1.4) 
 

 
4.0 

(1.6) 

4.0 
(1.6) 

 

 
3.9 

(1.8) 

3.9 

(1.8) 

4.6 

(1.9) 
 

 

3.8 
(2.0) 

3.9 

(1.4) 
3.5 

(1.6) 

 

 
 

 

4.3 
(1.7) 

4.5 

(1.7) 
4.5 

(1.7) 

 
 

 

 
 

3.6 

(1.9) 
3.8 

(2.1) 

4.1 
(2.0) 

 

 
 

4.1 

(1.7) 
 

 
4.1 

(1.7) 

4.2 
(1.6) 

 

 
4.1 

(2.0) 

4.6 

(2.1) 

5.0 

(2.3) 
 

 

3.9 
(2.2) 

4.1 

(2.3) 
4.5 

(2.4) 

 

 
 

 

 
3.69 (6) 

 

3.61(6) 
 

3.96(6) 

 
 

 

 
 

7.31 (6) 

 
13.53 (6) 

 

8.69(6) 
 

 

 
 

11.44(6) 

 
 

 
11.89 (6) 

 

7.74(6) 
 

 

 
7.27(6) 

 

9.93 (6) 

 

13.87(6) 

 
 

 

13.21(6) 
 

9.93(6) 

 
5.93(6) 

 

 
 

 

 
 

 

 
0.001 

 

0.002 
 

0.001 

 
 

 

 
 

<0.000 

 
<0.000 

 

<0.000 
 

 

 
 

<0.000 

 
 

 
<0.000 

 

<0.000 
 

 

 
<0.000 

 

<0.000 

 

<0.000 

 
 

 

<0.000 
 

<0.000 

 
<0.000 

 

 
 

 
a 

Parent’s mean age in years. 
b 

Total number of hours worked for pay per week.  * Significant proportion of data missing for this variable 

in Site 7; less than 18% of data reported for this site.   
c  

Center for Epidemiological Studies – Depression Scale 
d  

Parenting Stress Index 
e  

Support Functions Scale 
f  

Adult-Adolescent Parenting Inventory – 2.  
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There were significant differences in the group means for each of the variables 

tested by FC site.  The mean parent age across all sites was 37.6 years.  However, Site 3 

included younger parents (M=25.9, SD=9.0), whereas Site 7 served an older population 

of grandparent caregivers (M=54.6, SD=8.1).  Site 3 also had slighter more adults living 

in the household (M=2.6, SD=1.3) than the rest of the sample (M=1.8, SD=0.9). 

The average number of hours that parents worked per week was 12.4 hours 

(SD=18.9), but there were significant differences across the seven sites.  Site 3 had the 

lowest number of hours worked (M=5.3, SD=12.8) and this may be due to their target 

population of young parents with children zero to three years who are often not working 

full-time.  In contrast, Site 7 had a mean of 38.4 hours (SD=9.8), however the large 

amount of missing data from this site for this variable is likely to affect these results.  The 

average from the other five sites ranged from 7.8 to 17.3 hours of work, which was closer 

to the overall average. The results for the analysis by FC program type and enhancement 

are provided in Appendix D. 

The average baseline Center for Epidemiological Studies – Depression Scale 

(CES-D) score for the entire sample was 22.8 (SD=13.0), which was well above the 

clinical cut-off score of 16.  General scoring guidelines
19

 suggest that scores ranging from 

16 to 20.5 points indicate possible mild depression and scores of 21 to 30 points indicate 

probable moderate depression.  Finally, scores of 31 points or more may indicate severe 

depression.  The average baseline CES-D scores across six of the sites was 18.1 to 23.5 

                                                 
19

 Source: Performance Measures for Early Head Start 

http://www.acf.hhs.gov/programs/opre/ehs/perf_measures/reports/resources_measuring/res_meas_phid.htm
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points.  Site 6 was an extreme outlier with an average baseline CES-D score of 34.8 

(SD=9.8) at baseline. This may be attributable to their primary service population (i.e., 

parents with children with disabilities) who were specifically targeted because they were 

at high risk for depression and at risk for negative parenting.  It was notable that across 

all three time periods, a large proportion of the sample had CES-D scores above the 

clinical cut-off of 16 (i.e., baseline=66%; post-test=50%; follow-up=52%)   

The average Parental Stress Index (PSI) score was similarly high at 97.4 (SD= 

22.5), which indicated clinically significant levels of parental stress at baseline.  Parents 

in Site 5 had higher average baseline PSI scores (M=110.5, SD=20.5) than the rest of the 

sites, which may be due to the refugee parents served at this site, many of whom had 

recently arrived in the U.S. and were still experiencing stress from ravages of war.  In 

contrast, Site 3 had much lower mean scores (M=84.3, SD=20.7) at baseline.  At the 

follow-up, the average PSI score (89.3) across all the sites was slightly below the clinical 

cut-off score of 90.    

The parents in the sample demonstrated moderate need for social support with the 

mean average Support Functions Scale (SFS) score of 55.8 (SD= 15.3) at baseline.  Sites’ 

SFS mean baseline scores ranged from a low mean of 51.3 points (SD=17.8) in Site 1 to 

a high of 59.8 points (SD=15.2) in Site 7.  The average SFS score at follow-up was 49.6 

(SD 13.5).  Site 3 had the lowest average SFS score with 41.1 (SD =10.9) indicating 

lower need for support and Site 2 had the highest average SFS score with 58.6 (SD 

=10.2) indicating a moderate need for support. 
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Finally, the Adult-Adolescent Parenting Inventory (AAPI) sten subscale scores 

indicated a wide range of parenting attitudes and capacity from high to moderate risk 

levels.  The baseline developmental expectations average score across the seven sites 

(M=4.3, SD= 1.7) was in the moderate risk range, but Site 5 had a lower mean score 

(M=3.4, SD=1.8), which placed it within the higher risk range for abusive parenting
20

.  

The average baseline score on the empathy subscale was 3.6 (SD= 1.9), however there 

were significant differences in the means across the sites.  The mean for Site 5 was 2.0 

(SD=1.4), which indicated high risk for abusive parenting practices.  Sites 4 and 6 both 

had the highest mean score on the empathy subscale at 4.1 (Site 4 SD=1.7; Site 6 

SD=2.1), which is consistent with average parenting attitudes.   

The corporal punishment subscale average (M= 4.1, SD= 1.7) was within the 

average scores for the general population.  Site 3’s average was slightly higher (M=5.3, 

SD=1.7), which reflected common parenting attitudes towards corporal punishment.  In 

contrast, Site 5’s scores were lower than the sample mean (M=3.4, SD=1.6), which may 

possibly reflect a greater receptiveness to the use of corporal punishment or less social 

desirability and lack of awareness of U.S. parenting discipline norms among the Asian 

caregivers at this site because of their recent immigration to this country.       

                                                 
20

 For this measure, the scores range from 0 to 10, with lower scores (0-3) indicating higher risk for abusive 

parenting and high scores (7-10) indicating more positive and nurturing parenting practices.  The moderate 

risk scores range from 4 to 7 points. 
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Site 5 also demonstrated significant differences in their baseline average scores on 

the role reversal subscale (M=2.1, SD=1.4) compared to the average sample mean 

(M=4.1, SD= 2.0).  This may reflect the fact that Asian families, especially new 

immigrants, are more likely to maintain traditional hierarchical roles between the parent 

and the child that may not be reflective of the general population’s parenting attitudes.  

Finally, the average for the power and independence subscale was 3.9 (SD= 2.2), which 

fell just within the higher risk range (under 4 points).  Site 4 had the lowest mean scores 

(M=2.7, SD =1.9), which may indicate higher levels of conflict between parents and their 

target child with respect to power and independence at this site.  Site 6 reported the 

highest mean score in this subscale (M=4.7, SD=2.6), which places this group within the 

national average for this construct.   

C.  Multi-level Models 

Following the recommendations of Gelman and Hill (2003), models were built 

and tested incrementally, and each variable was added one at a time to examine the effect 

of each additional variable.  Using this approach, two preliminary models (A and B 

described below) were tested before tests of the research questions were conducted.  The 

covariance structure used was auto-regressive heterogeneous structure because of the 

repeated measures (Heck, Thomas, & Tabata, 2010; Singer & Willet, 2003).  The only 

random effect tested was a random intercept as a varying component.  The sample sizes 

for the multi-level models were as follows:  Level 1 (observations) =1626; Level 2 

(individuals)=569; and Level 3 (program types)=18.  To compare the different models at 

each step and identify the best fitting model, the models were estimated using maximum 
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likelihood (ML) estimation, which allows for comparison using the information criteria 

statistics for each subsequent model (Heck et al., 2010).  Chi-square statistics were 

examined to compare whether there were significant differences between each 

subsequent model (Singer & Willet, 2003).  Some models did not converge, and in those 

instances, the relevant variables were added or deleted until the models converged.  Final 

models by research question are presented in this chapter and the results of the various 

models tested and the sequence of model building are presented in Appendices E and F, 

for the two and three level models, respectively.   

 Preliminary Two-level Models 

Model A:  Unconditional means model.   After checking that assumptions were 

adequately met, the first model tested an initial model without any predictors.  The 

intraclass correction coefficient (ICC) provided information regarding the magnitude of 

the within-person and between-person variance (Singer & Willett, 2003).  For Model 

RQ1-A, the test was significant, F(1, 539.1)=1778.01, t=42.17,  p<0.0001, CI=[19.54, 

21.45] with an ICC of 0.55, which indicated that that multi-level modeling was 

appropriate.  Specifically, this meant that 55% of the variability in the CES-D scores 

occurred between individuals, and 45% of the variability occurred within the different 

time points for the observations.       

Model B:  Unconditional Growth Model.  The second model tested examined the 

impact of adding time as a predictor.  This model was also significant, F(1, 791.4)=64.70, 

t= -8.04, p<0.0001, CI=[ -3.14, -1.91] with an ICC of 0.57 and we can conclude that there 

was a significant impact of time in the model and one can proceed with building more 
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complex models.  Consistent with the pattern from the first model, 57% of the variability 

in CES-D scores occurred between individuals.  There was a significant difference in the 

level of depressive symptoms across each testing period.   Over time and with each 

subsequent test period, the mean scores on the CES-D, on average, decreased by 2.53 

points.   The guidance for comparing model fit from Willet and Singer (2003) uses the 

deviance statistics (-2 log likelihood) for the chi square difference test, with the smaller is 

better criterion.  Model B was a better fitting model than Model A based on an 

examination of the information criteria.  The -2 log likelihood for Model B= 9664.67 

which is 62.11 points smaller than the Model A statistic (see Table 9). 

The corresponding chi-square critical value for p<0.001 with 1 df was 10.83, 

which was significantly smaller than 62.11 and means than Model B was a better fitting 

model.  Other indices of model fit were Akaike’s Information Criterion (AIC)=9672.67 

and Schwartz’s Bayesian Criterion (BIC)=9693.22.   Having established that multi-level 

modeling is appropriate, data analysis moved to testing the primary research questions for 

this study.  

The following section presents results from all the primary models tested for 

Research Questions 1, 2, and 3.  Although all the models for Research questions 1 and 2 

were significant, the relationship factors model (Model RQ2-D) was considered the best 

fitting model for the sample because the results remained the most consistent across the 

various models tested considering the various site-level differences.  A more detailed 

explanation regarding the selection of the best fitting models is presented in the 

―Summary of the Findings‖ section towards the end of this chapter and also revisited in 
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Chapter 5.  As described previously, the results from the models tested for Research 

Question 3 are considered exploratory given the relatively small sample size at the third 

level (n=18). 

Research Question #1:  What is the relationship between parent baseline demographic 

characteristics and the change over time in parental depressive symptoms? 

 Model RQ1-C:  Parent Demographic Factors.  The third model (Model RQ1-C) 

tested included the parent demographic characteristics (see Table 9).  Of the 11 

demographic variables tested in this model, 3 variables were associated with significant 

changes in mean CES-D scores over time.  These results did not confirm Hypotheses 1a 

or 1b.  On average, Black parents had mean CES-D scores 3.61 points lower than parents 

in other racial/ethnic groups across time, F(1, 451.87)=6.47, t= -.2.54, p=0.01, CI=[-6.40, 

-0.82].  Parents with less than a high school education, on average, had mean CES-D 

scores 2.85 points lower across different time points compared to parents with more 

education, F(1, 485.40)=6.90, t= -2.63, p=0.009, CI=[ -4,99, -0.72].  In addition, for 

every additional adult in the home, on average the mean CES-D scores decreased by 1.49 

points over time, F(1, 773.88)=5.98, t= -2.45, p=0.015, CI=[ -2.69, -0.29].   
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Table 9 

Two-Level Models 

Fixed Effects Estimates (Top) and Variance-Covariance Estimates (Bottom) for Models of 

the  

Factors Associated with Change Over Time for Parental Depressive Symptoms 
Parameter Model A 

Unconditional 
Means 

Model B 

Unconditional 
Growth 

Model RQ1-C 

Parent 
Demographic 

Variables 

Model RQ2-D 

Relationship 
Variables 

Model RQ2-E 

Interactions Model 
 

 Fixed Effects 

 

Intercept 20.50*** 

(0.49) 

19.91*** 

(0.49) 

20.15*** (0.58) 20.54***  (0.54) 20.85***  (0.52) 

Time (test period)  -2.53*** 
(0.31) 

-2.52*** (0.36) -1.15*  (0.42) -1.13**  (0.39) 

      

Parent Age   -0.02 (0.06) -0.03  (0.05) -0.03  (0.05) 

Parent Marital 

Status  

  -0.70 (1.23) -1.39  (1.15) -1.29  (1.10) 

Race/ethnicity 

   Black  

   

-3.61*  (1.42) 

 

-2.86*  (1.34) 

 

-2.23  (1.27) 

   Asian & Other    -0.74  (1.65) -1.81  (1.63) 1.11  (1.62) 

   Hispanic    2.01 (1.60) 3.95*  (1.51) 4.57**  (1.46) 

Less than High 

School  

  -2.85** (1.09) -2.07*  (1.03) -1.75  (0.99) 

History of child 
abuse or trauma 

  1.05  (1.19) 0.16  (1.10) -0.017  (1.06) 

History of 

substance abuse  

  -0.62 (1.42) -0.34  (1.31) -0.23 (1.25) 

Household 

income less than 

25K per year 

  1.92  (1.16) 2.04  (1.09) 1.82  (1.05) 

Number of hours 

worked per week 

  -0.003  (0.03) 0.004  (0.03) 0.003   (0.024) 

Number of Adults 
in home 

  -1.49* (0.61) -1.06  (0.58) -0.84  (0.56) 

      

Parental Stress 

Index 

   0.16***  (0.02) 0.18***  (0.02) 

Support Functions 
Scale 

   0.19***  (0.03) 0.19***  (0.03)                     

AAPI-STEN 

developmental 
expectations 

    

-0.05  (0.26) 

 

0.04  (0.25) 

AAPI-STEN 

empathy 

   0.45  (0.26) 0.55  (0.26) 

AAPI-STEN 

corporal 

punishment 

   0.12  (0.26) 0.21  (0.26) 

AAPI-STEN role 

reversal 

   -0.05  (0.25) -0.06  (0.24) 

AAPI-STEN 

power and control 

   -0.01  (0.17) 0.07  (0.16) 

      

Household 

income*Parental 

Stress Index 

     

0.07*   (0.03) 

Marital 

Status*Support 

Functions Scale 

     

-0.17*  (0.05) 
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Black*Parental 

Stress Index 

     

-0.04  (0.05) 

Asian & Other* 
Parental Stress 

Index 

     
-0.25***  (0.05) 

Hispanic*Parental 

Stress Index 

     

-0.05  (0.05) 

 

Black*Support 

Functions Scale 

     

 

-0.17*  (0.07) 

Asian & 

Other*Support 

Functions Scale 

     

-0.11  (0.08) 

Hispanic*Support 
Functions Scale 

    -0.07  (0.08) 

 Random parameters 

(Variance-Covariance Estimates) 

Level 1 Repeated 

Measures 

     

   Baseline   80.06***(10
.21) 

68.93***  
(10.71) 

73.87***  (12.70) 

   Post-test   80.18***  (14.61) 81.54***  

(14.81) 

84.00***  (15.58) 

   Follow-Up   66.93***  (10.08) 75.56***  

(11.94) 

78.63***  (12.83) 

   ARH1 rho   0.11  (0.11) 0.22  (0.11) 0.29*  (0.11) 

Level 2  

   Intercept 

[Subject] 

 

93.58*** 

(8.08) 

 

95.95*** 

(8.03) 

 

79.37***  (11.04) 

 

57.99***  

(11.35) 

 

43.89***  (12.54) 

 

Information Criteria 

  

-2 log likelihood 9726.78 9664.67 7467.38 7089.73 7030.91. 
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Comparison of 
deviance statistics 

using chi-square 

(df) 
 

Akaike 

Information 
Criterion (AIC) 

 

Schwartz’s 
Bayesian 

Criterion (BIC) 

 

 
 

 

 
 

 

 
9732.78 

 

 
 

9748.19 

 

62.11***  (1) 
 

Fit improved 

 
 

 

 
9672.67 

 

 
 

9693.22 

 

2197.29***  (14) 
 

Fit improved 

 
 

 

 
7503.38 

 

 
 

7591.26 

 

377.65***  (7) 
 

Fit improved 

 
 

 

 
7139.73 

 

 
 

7260.99 

 

58.82*** (8) 
 

Fit improved 

 
 

 

 
7096.91 

 

 
 

7256.96 

 
 

      

Note:  Standard errors are in parentheses.  Parent marital status variable coded 1=married/partnered and 0=single/divorced.  

Race/ethnicity recoded into three dichotomous variables:  Black (1=Black, 0=all others); Asian and Other (1=Asian and Other ethnic 

minority group; 0=all others); Hispanic (1=Hispanic; 0=all others).  Less than high school variable coded 1=less than high school and 
0=high school or above.  History of child abuse or trauma variable coded 1=history of abuse or trauma and 0=no history.  History of 

substance abuse variable coded 1=history of substance abuse and 0=no history.  Household income variable coded 1=less than 

$25,000 per year and 0=more than $25,000 per year.  AAPI-STEN = Adult Adolescent Parenting Inventory STEN scores (normalized 
subscale scores).   

*p<0.05 

**p<0.01 
***p<0.0001
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For this model, parents who were Black, had lower levels of education, and lived 

with more adults in the home reported lower levels of depressive symptoms over time 

after controlling for the other variables in the model.  Several predictors were non-

significant in this model:  parent age, parent marital status, Asian or Other and Hispanic 

parents, history of abuse or trauma, history of substance abuse, household income, and 

the numbers of hours worked per week.  The time variable (test period) continued to be 

significant and the CES-D scores decreased by 2.52 points with each subsequent test 

period, F(1, 305.80)=47.74, t= - 6.91, p<0.001, CI=[ -3.24, -1.80], which is very similar 

to the 2.53 point effect observed in Model B. 

At level 1, the random effect of time, representing individual patterns of change in 

CES-D scores (i.e., slopes) was tested.  The variance-covariance estimates for the 

repeated measures for each time point were all significant (baseline Wald Z=7.842, 

p<0.0001; post-test Wald Z=5.487, p<0.0001; follow-up Wald Z=6.642, p<0.0001) (see 

Table 9), indicating that the slopes of the CES-D scores over time still varied across 

individuals.  At level 2 a random intercept was also tested; the random intercept was 

significant (Wald Z = 7.192, p<0.0001) indicating that there was significant unexplained 

variability in intercepts across individuals.  The ICC for this model was 0.26, indicating 

that although the model does not fully explain the variability in the slopes or intercepts 

for individuals’ CES-D scores, this model has less unexplained variability than the 

preliminary models. 

Model RQ1-C was a better fitting model than Model B based on an examination 

of the information criteria.  The -2 log likelihood for Model RQ1-C= 7467.38, which is 
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2197.29 points smaller than the Model B statistic (see Table 9).  The corresponding chi-

square critical value for p<0.001 with 11 df was 31.26, which was significantly smaller 

than 2197.29 and confirms that Model RQ1-C was a better fitting model.  Other indices 

of model fit were Akaike’s Information Criterion (AIC)=7503.38 and Schwartz’s 

Bayesian Criterion (BIC)=7591.26, both of which are smaller than those found for the 

previous models suggesting improved model fit. 

Research Question 2:  What is the relationship between key interpersonal factors such 

as need for social support, parental stress, and parenting attitudes and capacity on 

the levels and change in parent depressive symptoms over time? 

Model RQ2-D:  Relationship Factors Model.  The fourth model added 

relationship factors (i.e., measures of parental stress, need for social support, and 

parenting attitudes and capacity) to the existing parent demographics model.   These 

results confirmed Hypothesis 2a but did not confirm Hypothesis 2b.  After adding the 

relationship factors, the number of adults in the home became non-significant, whereas 

being a Hispanic parent became significant and was associated with a 3.95 point increase 

in CES-D scores over time F(1, 466.74)=6.83, t=2.61, p=0.009, CI=[ 0.98, 6.92] for this 

model.  The time variable (test period) continued to be significant and the CES-D scores 

decreased by 1.15 points with each subsequent test period, F(1, 356.16)=8.82, t= - 2.97, 

p=0.011, CI=[ -1.92, -0.39]; however, this decrease is much smaller than in the previous 

model where the change in CES-D scores was 2.52 points for each subsequent time 

period.   As reported previously, Black parents continued to have significantly lower 

CES-D scores than other groups, F (1, 450.14) =4.58, t= -2.14, p=0.033, CI= [-5.48, -
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0.23].  Black parents, on average, had 2.86 points lower CES-D scores over time than 

parents of all other racial and ethnic groups, after controlling for other variables in the 

model.  As in the prior model, parents with lower levels of education had lower CES-D 

scores over time, F (1, 495.43) =4.06, t= -2.02, p=0.044, CI= [-4.09, -0.05].    

Parental stress was significant and positively associated with level of depressive 

symptoms. On average, for every one point increase in Parental Stress Index (PSI) scores, 

there was a corresponding 0.16 point increase in the CES-D scores over time, F(1, 

917.28)=74.51, t=8.63, p<0.0001, CI=[0.12, 0.19].  In addition, for every one point 

increase in the reported need for social support, there was a 0.19 point increase in CES-D 

scores over time, F(1, 902.85)=58.23, t=7.63, p<0.0001, CI=[ 0.14, 0.24].  There were no 

significant changes in level of depressive symptoms associated with AAPI subscale 

scores.  Furthermore, other parent demographic variables such as parents’ age, marital 

status, prior history of child abuse or trauma, prior substance abuse, household income, 

and number of hours worked per week were not significant.  Thus, Hispanic parents, 

those with higher levels of stress, and those who had a higher need for social support had 

an increased level of depressive symptoms.  In contrast, Black parents and those with 

lower levels of education, on average, had lower CES-D scores over time.   

At level 1, the random effect of time, representing individual patterns of change in 

CES-D scores (i.e., slopes) was tested.  The variance-covariance estimates for the 

repeated measures for each time point were all significant (baseline Wald Z=6.436, 

p<0.0001; post-test Wald Z=5.507, p<0.0001; follow-up Wald Z=6.330, p<0.0001) (see 

Table 9), indicating that the slopes of the CES-D scores over time still varied across 
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individuals.  At level 2 a random intercept was also tested; the random intercept was 

significant (Wald Z = 5.111, p<0.0001) indicating that there was significant unexplained 

variability in intercepts across individuals.  The ICC for this model was 0.20, indicating 

that although the model does not fully explain the variability in the slopes or intercepts 

for individuals’ CES-D scores, this model has slightly less unexplained variability than 

the prior model. 

Model RQ2-D was a better fitting model than Model RQ1-C based on a 

comparison of the information criteria.  The -2 log likelihood for Model RQ2-D= 

7089.73 which was 377.65 points smaller than the Model RQ1-C statistic (see Table 9).  

The corresponding chi-square critical value for p<0.001 with 7 df was 24.32, which was 

significantly smaller than 377.65 and confirms that Model RQ1-D was a better fitting 

model.  Other indices of model fit were Akaike’s Information Criterion (AIC)=7139.73 

and Schwartz’s Bayesian Criterion (BIC)=7260.99, both of which are smaller than those 

found for the previous models suggesting improved model fit.  

 Model RQ2-E:  Interaction Model.  Because of the significant site-level 

differences across several demographic characteristics and based on the prior research in 

these areas, the final two-level model (RQ2-E) tested eight interactions in an exploratory 

fashion to examine differences in outcomes that may be moderated by differences in 

household income, marital status, race and ethnicity, parental stress and social support.   

The interactions included: 1) household income*parental stress; 2) marital status*need 

for social support; 3) dummy-coded Black*parental stress; 4) dummy-coded Asian and 

Other* parental stress; 5) dummy-coded Hispanic* parental stress; 6) dummy-coded 
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Black*need for social support; 7) dummy-coded Asian and Other*need for social 

support; and 8) dummy-coded Hispanic*need for social support. These interaction terms 

were added to the variables included in the previous model (as seen in Table 9).   

 Due to the exploratory nature of the analysis for this interaction model, the 

following results are presented with caution because it was difficult to ascertain whether 

the significant interaction effects were confounded by the site-level demographic 

characteristics.  The implications of these site level differences on the findings will be 

discussed in greater detail in Chapter 5.  Several moderating effects were found through 

the interaction models.   There was a significant interaction between household income 

and parental stress, F(1, 920.49)=5.33, t=2.31, p=0.021, 95% CI [0.01, 0.14].  At low PSI 

levels, predicted CES-D scores were very similar for both income levels, however at 

higher levels of PSI, those with lower incomes (less than $20,000 per year) had higher 

predicted CES-D scores (see Figure 4).  

Figure 4:  Interaction between Parental Stress and CES-D Scores for  

Low-Income and Higher Income Parents 
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There was also a significant interaction between marital status and social support, 

F(1, 920.49)=10.11, t= -3.18, p=0.002, 95% CI [-0.28, -0.07].  Parents who were married 

or partnered reported similar levels of depressive symptoms at both low and high levels 

of need for social support.  For non-married or single parents, on the other hand, higher 

levels of need for more social support were associated with higher predicted depressive 

symptoms across the different time points (see Figure 5).             

Figure 5:  Interaction of Need for Social Support and Depressive symptoms for 

married and non-married parents  
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Several interactions between race and ethnicity, parental stress, and need for 

social support were tested because of the significant site-level differences in their target 

populations.  There was a significant interaction between Asian parents and their level of 

parental stress, F(1, 936.62)=24.92, t= -4.99, p<0.0001, 95% CI [-0.35, -0.15] (see Figure 

6).  The relationship between PSI scores and level of depressive symptoms differed 

depending on the race/ethnicity of the parents.  For White, Black, and Hispanic parents 

higher levels of the PSI predicted higher CES-D scores.  This was a similar positive 

relationship found in the previous RQ1-C and RQ2-D models.  However, an opposite 
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pattern was found for Asian and Other parents who demonstrated a slight negative 

relationship between parental stress and CES-D scores such that higher PSI scores 

predicted slightly lower CES-D scores.           

Figure 6:  Interaction of Parental Stress and Level of Depressive Symptoms for 

Asian parents compared to other ethnic groups 
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 There was another moderating effect between the need for social support and the 

levels of depressive symptoms for Black versus all Other ethnic groups (see Figure 7).  

Specifically, the predicted CES-D scores for Black parents were very similar across the 

levels of the need for social support.  On the other hand, for parents who were White, 

Hispanic, Asian and other ethnic groups, this pattern had a much stronger and clearly 

positive relationship,  F(1, 904.98)=6.40, t= -2.53, p=0.012, 95% CI [-0.30, -0.04].  That 

is, for non-Black parents, higher levels of need for social support were associated with 

higher levels of depressive symptoms, which was consistent with the results from the 

previous RQ2-D model.  
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Figure 7:  Interaction of Need for Social Support and Depressive symptoms for 

Black parents versus all other parents. 
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Four of the five variables that were significant main effects in Model RQ2-D 

remained significant in Model RQ2-E.  The time variable (test period) continued to be 

significant and the CES-D scores decreased by 1.13 points with each subsequent test 

period, F (1, 363.65) =8.48, t= - 2.91, p=0.004, CI= [-1.89, -0.37].  In this model, being a 

Hispanic parent continued to be significant and was associated with a 4.60 increase in 

CES-D scores over time, F (1, 468.83) =9.94, t=3.15, p=0.002, CI= [1.73, 7.47].    

At level 1, the random effect of time, representing individual patterns of change in 

CES-D scores (i.e., slopes) was tested.  The variance-covariance estimates for the 

repeated measures for each time point were all significant (baseline Wald Z=5.818, 

p<0.0001; post-test Wald Z=5.391, p<0.0001; follow-up Wald Z=6.131, p<0.0001) (see 

Table 9), indicating that the slopes of the CES-D scores over time still varied across 

individuals.  At level 2 a random intercept was also tested; the random intercept was 

significant (Wald Z = 3.500, p<0.0001) indicating that there is significant unexplained 

variability in intercepts across individuals.  The ICC for this model was 0.16, indicating 
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that although the model does not fully explain the variability in the slopes or intercepts 

for individuals’ CES-D scores, this model has slightly less unexplained variability than 

the prior model. 

The final 2-level model (Model RQ2-E) included several significant interactions 

of key demographic characteristics (marital status, household income, and race/ethnicity) 

with several independent variables.  However, the overall magnitude of the significant 

interaction effects were relatively small (ranging from 0.07 to -0.25).  Although the final 

model (RQ2-E) fit was better than the previous model (RQ2-D) according to the 

information criteria, the relative difference between the two models in terms of the 

structure, magnitude, and significance of the variables and interactions between the two 

models (Model RQ1-C and RQ2-D) was small.   The -2 log likelihood for Model RQ2-

E= 7030.91, which was 58.82 points smaller than the Model RQ2-D statistic (see Table 

9).  The corresponding chi-square critical value for p<0.001 with 8 df was 26.12, which 

was smaller than 58.82.  The Akaike’s Information Criterion (AIC)=7096.91 and 

Schwartz’s Bayesian Criterion (BIC)=7256.96, both of which were slightly smaller than 

those found for the previous models suggesting improved model fit.    

   To summarize, despite the slightly improved model fit for the final interaction 

model (RQ2-E), the relationship factors model (RQ2-D), which examined parent 

demographic characteristics and parent relationships factors together, was the best fitting 

two-level model tested.  In this model, parental stress and need for social support were 

positively associated with the level of depressive symptoms over time.  Specifically, 

higher levels of parental stress and the need for social support were associated with 
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higher levels of depressive symptoms over time.  There were also differences by 

race/ethnicity.  Black parents had lower levels of depressive symptoms, on average, than 

other groups.  In contrast, Hispanic parents generally had higher levels of depressive 

symptoms over time compared to other groups.  There were also some significant 

interactions (i.e., parental stress by household income, marital status by social support, 

Asian and other races by parental stress, and Blacks by social support), however these 

findings should be considered with caution given the exploratory nature of this analysis 

and concerns about differences in site-level characteristics that may have confounded the 

results.   

Preliminary Three-level Models 

Model A:  Unconditional Means.  As discussed previously, several exploratory 

three-level models were tested.  Although the level 3 sample size was small (n=18), the 

three-level models were tested to examine the effects of program-level variables on 

parental depressive symptoms.  The same approach to model building was used for the 

exploratory three-level models (see Table 10) as was used for the two-level models 

presented above.    

The first exploratory model was the unconditional means model that was used to 

test an initial model without any predictors.  Model A was significant, F(1, 

18.67)=268.21, t=16.38, p<0.0001, CI=[17.82, 23.05], with an ICC of 0.15, which 

indicated that that multi-level modeling was still appropriate.  Specifically, this meant 

that 15% of the variability in the CES-D scores occurred between the different FC 

programs.       
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Model B:  Unconditional Growth.  The second exploratory model tested was the 

unconditional growth model to examine the impact of adding time as a predictor.  This 

model was also significant, F(1, 804.39)=61.95, t= -7.87, p<0.0001, CI=[-3.08, -1.85], 

and there was a significant impact of time in the model and one can proceed with 

building more complex models.  There was a significant difference in the level of 

depressive symptoms across each testing period.  Over time and with each subsequent 

test period, the mean scores on the CES-D, on average, decreased by 2.46 points.   The -2 

log likelihood for Model B= 9495.37, which is 59.46 points smaller than the Model A 

statistic (see Table 10).  The corresponding chi-square critical value for p<0.001 with 1 df 

was 10.83, which was significantly smaller than 59.46 and affirms that Model RQ3-B 

was a better fitting model.  Other indices of model fit were Akaike’s Information 

Criterion (AIC)=9505.37 and Schwartz’s Bayesian Criterion (BIC)=9531.02, which are 

also smaller than the prior models, suggesting improved model fit.  The ICC was 0.17 

which means that 17% of the variability in the CES-D scores occurred between the 

different FC programs.   

The following section presents all the results from the exploratory three-level 

models tested.  Of these models for Research question #3, the relationship factors model 

(Model RQ3-D) was considered the best fitting model for the sample based on a 

comparison of the information criteria from the various three-level models tested.  A 

more detailed explanation regarding the selection of the best fitting model is presented in 

the ―Summary of Findings‖ section at the end of this chapter and also in Chapter 5.   
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Research question 3:  What is the impact of service delivery program characteristics 

(i.e., type of Family Connections replication program duration and other 

characteristics
21

) on the levels and change in parent depressive symptoms over time? 

Model RQ3-C:  Parent Demographics.  The third exploratory model tested 

included parent demographic characteristics and one program level variable (Assigned 

Duration) (see Table 10).  The results did not confirm Hypothesis 3a regarding the 

presumed positive relationship between program duration and depressive symptoms.  Of 

the 11 parent demographic variables and one program variable tested, only one variable 

was associated with significant changes in mean CES-D scores over time at the program 

level.  On average, parents who reported that they were abused as a child or experienced 

adult victimization had mean CES-D scores 4.70 points higher than parents who did not 

report a history of abuse or trauma, F(1, 438.36)=17.27, t=4.16, p<0.0001, CI=[2.48, 

6.93].  The history of abuse and trauma variable was not significant in the level 2 models, 

which suggests that controlling for the level 3 variables affects the significance of this 

variable.  Several predictors were non-significant:  parent age, parent marital status, 

parent race or ethnicity, parent education, history of substance abuse, household income, 

and the numbers of hours worked per week, and assigned duration.   

                                                 
21

 The impact of the FC enhancements at 3 of the 7 sites were not specifically tested within the three-level 

model given the large number of predictors and small sample size at this level. 
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Table 10 

Exploratory Three-Level Models 

Fixed Effects Estimates (Top) and Variance-Covariance Estimates (Bottom) for 

Models of the  

Factors Associated with Change Over Time for Parental Depressive Symptoms, 

including Program-level factors 

Parameter Model A 
Unconditional 

Means 

Model B 
Unconditional 

Growth 

Model RQ3-C 
Parent 

Demographic 

Variables 
 

Model RQ3-D 
Relationship 

Variables 

Model RQ3-E 
Program-level Factors 

 

 Fixed Effects 

 

Intercept 20.44***(1.25)   19.84*** (1.24) 20.15*** (1.40) 20.19***  (1.28) 20.29***  (0.98) 

Time (test 

period) 

 -2.47*** (0.31) -2.53*** (0.36) -1.17**  (0.38) -1.19**  (0.38) 

      

Parent Age   -0.07 (0.05) -0.06  (0.05) -0.06  (0.05) 

Parent Marital 
Status  

  -0.24 (1.13) -0.95  (1.04) -1.01  (1.05) 

Race/ethnicity 

   Black  

   

-0.55 (1.63) 

 

-0.46  (1.52) 

 

0.21  (1.62) 

   Asian & Other    3.81  (2.40) 2.50  (2.22) 3.31  (2.48) 

   Hispanic    -1.20 (1.54) 0.32  (1.43) -0.06  (1.44) 

Less than High 

School  

  -0.01 (1.06) 0.61  (0.99) 0.37  (0.99) 

History of child 
abuse or trauma 

  4.70***  (1.13) 3.62**  (1.04) 3.64**  (1.04) 

History of 
substance abuse  

  -0.07 (1.28) -0.11  (1.17) 0.18 (1.18) 

Household 

income less than 
20K per year 

  1.63  (1.07) 1.77  (1.00) 1.79  (1.01) 

Number of hours 

worked per week 

  0.01  (0.02) 0.01  (0.02) 0.01  (0.02) 

Number of 
Adults in home 

  -0.94  (0.58) -0.68  (0.54) -0.77 (0.54) 

      

Parental Stress 

Index 

   0.16***  (0.02) 0.16***  (0.02) 

Support 
Functions Scale 

   0.16***  (0.02) 0.16***  (0.02) 

AAPI-STEN 

developmental 
expectations 

    

0.01  (0.25) 

 

-0.01  (0.25) 
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AAPI-STEN 

empathy 

   0.48  (0.26) 0.48 (0.26) 

AAPI-STEN 

corporal 

punishment 

    

0.12  (0.25) 

 

0.11  (0.25) 

AAPI-STEN 
role reversal 

    
-0.14  (0.24) 

 
-0.15  (0.24) 

AAPI-STEN 
power and 

control 

    
-0.10  (0.16) 

 
-0.08  (0.16)   

      

Assigned 

Duration for 

program type 

   

0.97  (0.53) 

 

1.23*  (0.48) 

 

0.42  (0.41) 

Mean Parent 

Age at program 

type 

     

0.20  (0.16) 

Percent Married 

at program type 

     

0.09  (0.18) 

Percent Black at 
program type 

     
-0.08  (1.67) 

Percent Asian or 
Other at program 

type (Ln 

transformed) 

     
-0.92  (1.15) 

 

Percent Hispanic 

at program type 
Percent Low-

income at 

program type 

     

 

0.20*  (0.07) 
 

0.08 (0.14) 

  

 Random Parameters 

Variance-Covariance Estimates 

Level 1 

Repeated 

Measures 

     

   Baseline   80.04***  (9.44) 70.62***  (10.08) 70.35***  (10.04) 

   Post-test   72.46***  (12.57) 72.27***  (12.75) 71.37***  (12.69) 

   Follow-Up   64.74***  (9.29) 71.89***  (10.87) 72.27***  (10.90) 

   ARH1 rho   0.06  (0.11) 0.17  (0.11) 0.17  (0.11) 

Level 2  

   Intercept 
[Subject] 

 

    66.48*** (6.49) 

 

69.08*** (6.47) 

 

56.06***  (9.12) 

 

37.78**  (9.78) 

 

38.06**  (9.78) 

Level 3 

   Intercept  
  [FC Program 

type] 

 

 
24.16**  (9.15) 

 

 
23.87**  (9.03) 

 

 
29.20*  (11.61) 

 

 
24.35*  (9.77) 

 

 
11.23*  (5.12) 

      

 

 

Information Criteria 
 

-2 log likelihood 9554.83 
 

9495.37 7394.95 7016.02 7004.55 

Comparison of 

deviance 
statistics using 

chi-square 

(df) 
 

 

 
 

 

 
 

59.46***  (1) 

 
Improved fit 

 

 
 

2100.42***  (15) 

 
Improved fit 

 

 
 

378.93***  (7) 

 
Improved fit 

 

 
 

11.47 (6) 

 
   Fit did not 

improve 
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Akaike 

Information 
Criterion (AIC) 

 

Schwartz’s 
Bayesian 

Criterion (BIC) 

9562.83 

 
 

9583.35 

9505.37 

 
 

9531.02 

7434.95 

 
 

7532.60 

 

7070.02 

 
 

7200.98 

7070.55 

 
 

7230.61 

 

Note:  Standard errors are in parentheses.  Parent marital status variable coded 1=married/partnered and 

0=single/divorced.  Race/ethnicity recoded into three dichotomous variables:  Black (1=Black, 0=all others); Asian and 

Other (1=Asian and Other ethnic minority group; 0=all others); Hispanic (1=Hispanic; 0=all others). Less than high 

school variable coded 1=less than high school and 0=high school or above.  History of child abuse or trauma variable 

coded 1=history of abuse or trauma and 0=no history.  History of substance abuse variable coded 1=history of 

substance abuse and 0=no history   Household income variable coded 1=less than $20,000 per year and 0=more than 

$20,000 per year.  AAPI-STEN = Adult Adolescent Parenting Inventory STEN scores (normalized subscale scores).   

*p<0.05  

**p<0.01 

***p<000 

The time variable (test period) was significant and, on average the CES-D scores 

decreased by 2.53 points with each subsequent test period, F(1, 312.49)=48.94, 

t(312.49)= - 6.70, p<0.0001, CI=[ -3.24, -1.82].  This was a similar decrease found in the 

previous model.  

At level 1, the random effect of time, representing individual patterns of change in 

CES-D scores (i.e., slopes) was tested.  The variance-covariance estimates for the 

repeated measures for each time point were all significant (baseline Wald Z=8.482, 

p<0.0001; post-test Wald Z=5.766, p<0.0001; follow-up Wald Z=6.967, p<0.0001) (see 

Table 10), indicating that the slopes of the CES-D scores over time still varied across 

individuals.  At level 2 a random intercept was tested; the random intercept was 

significant (Wald Z = 6.148, p<0.0001) indicating that there was significant unexplained 

variability in intercepts across individuals.  At level 3 a random intercept was also tested; 

the random intercept was significant (Wald Z = 2.515, p=0.012) indicating that there was 

significant unexplained variability in intercepts across Family Connections (FC) program 

types.  The ICC for this model was 0.11, indicating that although the model does not fully 
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explain the variability in the slopes or intercepts for individuals’ CES-D scores, this 

model has less unexplained variability than the preliminary models. 

Model RQ3-C was a better fitting model than Model B based on the information 

criteria.  The -2 log likelihood for Model RQ3-C= 7394.95, which was 2100.42 points 

smaller than the Model B statistic (see Table 10).  The corresponding chi-square critical 

value for p<0.001 with 12 df was 32.90, which was significantly smaller than 2197.29 

and confirms that Model RQ3-C was a better fitting model.  Other indices of model fit 

were Akaike’s Information Criterion (AIC)=7394.95 and Schwartz’s Bayesian Criterion 

(BIC)=7532.60, which were also smaller than the prior models, suggesting improved 

model fit.    

Model RQ3-D:  Relationship Factors. The fourth exploratory three-level model 

(Model RQ3-D) added relationship factors (i.e., measures of parental stress, need for 

social support, and parenting attitudes and capacity) to the existing parent demographics 

model.  This model confirmed Hypothesis 3b because the relationship between parental 

stress and need for social support and depressive symptoms was consistent with the 

hypothesized directions.  As found in the two-level models, parental stress and the need 

for social support were significant and positively associated with the level of depressive 

symptoms. On average, for every one point increase in PSI scores, there was a 

corresponding 0.16 point increase in the CES-D scores over time, F(1, 906.30)=90.20, 

t=9.50, p<0.0001, CI=[0.13, 0.20].  In addition, for every one point increase in the 

reported need for social support, there was a corresponding 0.16 point increase in CES-D 

scores over time, F(1, 922.45)=44.30, t=6.67, p<0.0001, CI=[0.11-0.21].    
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The time variable (test period) continued to be significant and the CES-D scores 

decreased by 1.08 points with each subsequent test period, F(1, 360.47)=9.35, t= -3.06, 

p=0.002, CI=[-1.93,-0.42]; however, this effect was much smaller than in the previous 

model where the change in CES-D scores was 2.53 points for each subsequent time 

period.   As reported previously, parents with a history of abuse or trauma continued to 

have higher rates of CES-D scores than other groups, F(1, 418.78)=12.12, t= 3.48, 

p=0.001, CI=[1.57-5.66].  Parents with abuse or trauma, on average, had 3.62 points 

higher CES-D scores over time than parents who did not report any history of abuse or 

trauma at the program levels.  Finally, for every increase in the assigned duration of the 

FC program, there was an associated increase of 1.07 points in the CES-D scores over 

time, F(1, 17.39)=5.39, t=2.32, p=0.033, CI=[-0.10, 2.14]. 

There were no significant changes in level of depressive symptoms at the program 

levels associated with any of the AAPI subscale scores or other parent demographic 

characteristics (i.e., parents’ age, marital status, race/ethnicity, education, prior substance 

abuse, household income, number of hours worked, and numbers of adults in the 

household).   

At level 1, the random effect of time, representing individual patterns of change in 

CES-D scores (i.e., slopes) was tested.  The variance-covariance estimates for the 

repeated measures for each time point were all significant (baseline Wald Z=7.006, 

p<0.0001; post-test Wald Z=5.667, p<0.0001; follow-up Wald Z=6.613, p<0.0001) (see 

Table 10), indicating that the slopes of the CES-D scores over time still varied across 

individuals.  At level 2 a random intercept was tested; the random intercept was 
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significant (Wald Z = 3.863, p<0.0001) indicating that there was significant unexplained 

variability in intercepts across individuals.  At level 3 a random intercept was also tested; 

the random intercept was significant (Wald Z = 2.492, p=0.013) indicating that there was 

significant unexplained variability in intercepts across FC program types.  The ICC for 

this model was 0.10, indicating that although the model does not fully explain the 

variability in the slopes or intercepts for individuals’ CES-D scores, this model has less 

unexplained variability than the preliminary models.  However, it has almost the same 

amount of explanatory power as the parent demographics model (RQ3-C). 

Model RQ3-D was a better fitting model than Model RQ3-C based on an 

examination of the information criteria.  The -2 log likelihood for Model RQ3-D= 

7016.02 which is 378.93 points smaller than the Model RQ3-C statistic (see Table 10).  

The corresponding chi-square critical value for p<0.001 with 8 df was 26.13, which was 

significantly smaller than 378.93; therefore Model RQ3-D was a better fitting model.  

Other indices of model fit were Akaike’s Information Criterion (AIC)=7070.02 and 

Schwartz’s Bayesian Criterion (BIC)=7200.98, which were also smaller than the prior 

models, suggesting a much improved model fit.    

Model RQ3-E:  Program Level Variables.  The final exploratory model added 

five constructed program level variables (i.e., mean age at program entry, percent married, 

percent low-income, log transformed percent Black, log transformed percent Asian, and 

percent Hispanic) in addition to the variables included in Model RQ3-D (i.e., assigned 

duration, parent demographics, and relationship variables).  There were no hypothesized 

relationships predicted for the additional program level variables in this model because of 
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the exploratory nature of the research question.  The time variable (test period) continued 

to be significant and the CES-D scores decreased by 1.19 points with each subsequent 

test period, F(1, 359.25)=9.64, t= -3.10, p=0.002, CI=[-1.95,-0.44].  This decrease is 

almost the same amount as the prior model.   Consistent with the prior model, parents 

with a history of abuse or trauma reported continued to have higher CES-D scores than 

other groups over time, F(1, 417.73)=12.25, t= 3.50, p=0.001, CI=[1.59-5.68].  Parents 

with abuse or trauma, on average, had 3.64 points higher CES-D scores over time than 

parents who did not report the same history at the program levels.  The levels of parental 

stress and need for social support were again significant and positively associated with 

level of depressive symptoms. On average, for every one point increase in PSI scores at 

the program level, there was a corresponding 0.16 point increase in the CES-D scores 

over time, F(1, 907.40)=91.46, t=9.56, p<0.0001, CI=[0.13, 0.20].  In addition, for every 

one point increase in the reported need for social support at the program level, this was 

also associated with a 0.16 point increase in CES-D scores over time, F(1, 920.12)=43.61, 

t=6.60, p<0.0001, CI=[0.11-0.21].  The magnitude of the effects for these variables was 

very similar to the previous model.     

The Percent Hispanic variable was the only significant program-level variable in 

the model.  For every one percent increase in the percentage of Hispanic parents 

participating in the program, there was a corresponding 0.20 point increase in the CES-D 

scores over time, F(1, 18.70)=8.95, t=2.99, p=0.008, CI=[0.06, 0.34].        

 All the other parent demographic and relationship variables were non-significant 

(i.e., parent age, marital status, race/ethnicity, education, history of substance abuse, 
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household income, number of hours worked, and number of adults in the home, all of the 

AAPI subscales).  Finally, the rest of the program variables were non-significant (i.e., 

mean parent age at the program, percent married, percent low-income, percent Black and 

percent Asian). 

At level 1, the random effect of time, representing individual patterns of change in 

CES-D scores (i.e., slopes) was tested.  The variance-covariance estimates for the 

repeated measures for each time point were all significant (baseline Wald Z=7.009, 

p<0.0001; post-test Wald Z=5.625, p<0.0001; follow-up Wald Z=6.632, p<0.0001) (see 

Table 10), indicating that the slopes of the CES-D scores over time still varied across 

individuals.  At level 2 a random intercept was tested; the random intercept was 

significant (Wald Z = 3.892, p<0.0001) indicating that there was significant unexplained 

variability in intercepts across individuals.  At level 3 a random intercept was also tested; 

the random intercept was significant (Wald Z = 2.193, p=0.028) indicating that there was 

significant unexplained variability in intercepts across FC program types.  The ICC for 

this model was 0.04, indicating that although the model does not fully explain the 

variability in the slopes or intercepts for individuals’ CES-D scores, the predictors in this 

final model have explained much of variability in the models.       

Model RQ3-E was not a better fitting model than Model RQ3-D based on an 

examination of the information criteria.  The -2 log likelihood for Model RQ3-E=7004.55, 

which is 11.47 points smaller than the Model RQ3-C statistic (see Table 10).  The 

corresponding chi-square critical value for p<0.05 with 6 df was 12.59, which is larger 

than 11.47 and the AIC (7070.55) and BIC (7230.61) statistics were also larger than 
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previous models.  The BIC includes a correction for increasing the number of parameters 

and the higher statistic in this model indicates that the more complex model (RQ3-E) 

versus the previous simpler model (RQ3-D) did not result in an improved fit.  The 

opposing directions across the -2 log-likelihood, the AIC and the BIC statistics suggest 

that adding the program-level variables do not improve model fit.  Therefore, one must 

conclude that Model RQ3-E was not a better fitting model.   

The results from the exploratory three-level model produced several interesting 

findings, some of which reinforced the findings from the two-level models, but these 

findings must be considered with caution.  Specifically, the three-level models confirmed 

that higher levels of parental stress and need for social support continued to be positively 

associated with increases in depressive symptoms over time.  The three-level model also 

found that parents with a prior history of abuse or adult victimization also had higher 

levels of depressive symptoms over time.  These models replicated earlier patterns for 

CES-D scores that continued to decrease by approximately one point over each time 

period, which was a similar finding found in the two-level models.  However, as stated 

previously, the final exploratory model (RQ3-E), which added program-level variables 

was not a better fitting model.  Finally, the extremely small sample size at the third level 

likely attenuated the strength of the overall results in all of the three-level models tested. 
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D.  Logistic Regresssion Model 

Research question 4:  What are the factors that predict the likelihood of their child’s 

experience with child maltreatment (defined by reported or substantiated child 

maltreatment reports)? 

Hierarchical binary logistic regression was used to predict the likelihood of a 

child maltreatment report or substantiation six months after receiving FC services.  This 

analysis was conducted on a subset of four FC sites (i.e., Sites 2, 5, 6, and 7) with 

complete individual level child maltreatment data.  See Tables 11 and 12 for a 

comparison of the demographic and baseline characteristics in the logistic regression 

sample with four sites versus the total sample that included seven sites.  
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Table 11 

 

Logistic Regression Baseline Demographics (categorical variables) and Chi-Square 

Tests by Family Connections Replication Site  

(4 sites) 

 
Characteristic 

 

Site 2 

(n=64) 

Site 5 

(n=74) 

Site 6 

(n=45) 

Site 7 

(n=89) 

Total 4 

sites 
(n=272

) 

Pearson 

Chi-
Square (4 

sites) (df) 

p  

(2-sided) 
(4 sites) 

Total 7 

sites 
(N=569) 

Pearson 

Chi-
Square (7 

sites) (df) 

p  

(2-sided) 
(7 sites) 

 

   

 %  Female 

 

96.9 

 

95.9 

 

91.1 

 

95.5 

 

95.2 

 

2.16 (3) 

 

0.541 

 

95.4 

 

15.85 (6) 

 

0.015 
 

Race/ethnicity 

   % Caucasian 
   % Black 

   % Asian 

Other 
   % Hispanic  

    

 

    

39.1 
 57.8 

   1.6 

   1.6 
 

 

     

0.0 
    0.0 

100.0 

    0.0 
 

 

  

35.6 
   6.7 

   4.4 

 53.3 

 

   

5.6 
94.4 

  0.0 

  0.0 
 

 

  

16.9 
   45.6 

   28.3 

 9.2 
 

 

443.52 

(9) 
 

 

<0.000 

 

 

 

22.7 
42.9 

15.6 

18.8 

 

 906.44 

(18) 
 

 

<0.000 

Educationa 

   % Less HS 

   % HS above 

 
45.3 

54.7 

 
35.2 

64.8 

 
11.1 

88.9 

 
52.8 

47.2 

 
39.4 

60.6 

23.242 
(3) 

 

 
 

<0.000  
49.0 

51.0 

86.31 (6) <0.000 

 

Marital Statusb 

   % Single 

   % Married 

 

 
90.6 

  9.4 

 

   
41.1 

  58.9 

 

 
50.0 

50.0 

 

  
94.4 

   5.6 

 

   
71.9 

  28.1 

 

78.02 (3) 

 

<0.000 
 

 

 
66.8 

33.2 

 

92.47 
(6) 

 

<0.000 

 
HH Incomec 

   Less than 20K 

   20K or more 

 
 

90.0 

10.0 
 

 
 

52.8 

47.2 
 

 
 

50.0 

50.0 
 

 
 

 83.6 

16.4 
 

 
 

69.1 

30.9 
 

 
33.31 

(3) 

 

 
<0.000 

 

 
 

67.6 

32.4 

 
47.09 

(6) 

 
<0.000 

 

% Hx of Abuse 
or Trauma 

 

% Hx of 
Substance 

   Abuse 

 
# w/ prior CPS  

# w/ post CPS 

 

 
84.1 

 

 
31.3 

 

 
15 

16 

 

 
54.4 

 

 
12.7 

 

 
4 

2 

 

 
13.6 

 

 
0.0 

 

 
1 

3 

 

 
51.1 

 

 
22.5 

 

 
14 

12 

 

 
53.6 

 

 
18.1 

 

 
34 

33 

 

52.12 (3) 
 

 

19.90 (3) 
 

 

 
16.06 (3) 

18.29 (3) 

 

<0.000 
 

 

<0.000 
 

 

 
0.001 

<0.000 

 

 

 
56.1 

 

 
19.6 

 

 
n/a 

n/a 

 

104.11 
(6) 

 

 
37.93 (6) 

 

 

<0.000 
 

 

<0.000 

a Highest grade completed recoded into less that 12 years (High School, (H.S.)) and 12 years (H.S. graduate) or higher. 
b Marital status recoded.  Single includes divorced, separated or widowed.  Married includes living together or married. 
c Total household income per year from all sources. 
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Table 12 

Logistic Regression Demographics and Measures (continuous variables) and F-tests by 

Family Connections Replication Site  

(4 sites) 

 
Variable 

Mean (S.D.) 

 

Site 2 

(n=64) 

Site 5 

(n=74) 

Site 6 

(n=43

) 

Site 7 

(n=89) 

Total 4 

sites 

(N=270) 

F-test 

(4 sites) 

(df) 

p  

(4 sites) 

 

Total 7 

sites 

(N=569) 

F-test 

(7 sites) 

(df) 

p 

(4 sites) 

 

Parent Agea 32.6 
(10.6) 

 

41.7 
(8.2) 

 

38.5 
(9.7) 

 

54.9 
(8.1) 

 

43.4 
(12.5) 

 

89.98 (3) 
 

 

<0.000 
 

 

37.6 
(12.1) 

 

86.40 (6) 
 

 

<0.000 
 

 

# Adults in  

   Household 

 
 

Employment 

   Hrs workedb  
 

 Scores 

   CESDc 
      Post-test 

       

  
 PSId 

      Post-test 

 
   

  SFSe 

      Post-test 

1.4 

(0.9) 

 
 

8.9 

(15.7) 
 

 

 
19.0 

(10.9) 

 
 

94.5 

(20.7) 
 

 

57.0 
(10.7) 

1.7 

(0.5) 

 
 

7.8 

(22.2) 
 

 

 
19.1 

(10.8) 

 
 

107.0 

(22.2) 
 

 

55.4 
(13.4) 

1.8 

(0.6) 

 
 

8.0 

(14.4) 
 

 

 
33.1 

(10.9) 

 
 

90.7 

(24.6) 
 

 

54.1 
(14.4) 

1.9 

(1.2) 

 
 

38.4* 

(9.8) 
 

 

 
13.8 

(12.1) 

 
 

90.7 

(19.1) 
 

 

53.3 
(13.0) 

1.8 

(0.8) 

 
 

11.0 

(20.0)      
 

 

 
20.3 

(13.1) 

 
 

96.4 

(22.6) 
 

 

54.7 
(13.1) 

 

2.10 (3) 

 
 

 

10.92 (3) 
 

 

25.94(3) 
 

 

 
7.87 (3) 

 

 
 

0.72 

(3) 
 

 

 

 

0.101 

 
 

 

<0.000 
 

 

<0.000 
 

 

 
<0.000 

 

 
 

0.539 

 

1.8 

(0.9) 

 
 

12.4 

(18.9)      
 

 

 
18.3 

(12.6) 

 
 

90.5 

(22.0) 
 

 

51.8 
(14.4) 

 

12.68 (6) 

 
 

 

10.88 (6) 
 

 

15.12(6) 
 

 

 
11.17 (6) 

 

 
 

4.33(6) 

 

 

<0.000 

 
 

 

<0.000 
 

 

<0.000 
 

 

 
<0.000 

 

 
 

<0.000 

 

a Parent’s mean age in years. 
b Total number of hours worked for pay per week.  * Significant proportion of data missing for this variable in Site 7; less than 18% of 

data reported for this site.   
c  Center for Epidemiological Studies – Depression Scale 
d  Parenting Stress Index 
e  Support Functions Scale 
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The primary differences between the logistic regression sub-sample and the full 

sample used for the multi-level models were most evident in the parents’ age, 

race/ethnicity, education, and marital status.  The parents in the logistic regression sample 

were slightly older on average (43.4 years versus 37.6 years for full sample) (see Table 

12).  The logistic regression sample had fewer Caucasian parents (16.9%) compared to 

the full sample (22.7%) and more Asians and Other races (28.3% versus 15.6% for the 

full sample).  The full sample had double the percentage of Hispanics (18.8%) compared 

to the logistic regression sample (9.2%).  Almost two-thirds of the 4-site sample (60.6%) 

had completed more than high school, whereas approximately one-half (51%) of the 7-

site sample completed the same level of education.  There were slightly more single 

parents (71.9%) in the logistic regression sample compared to the full sample (66.8%).  

Other demographic characteristics (i.e., gender, household income, parental history of 

abuse or trauma, substance abuse) were comparable across the two samples (see Table 

11).   

There were slight differences in the relationship factors between the two samples.  

Parents in the logistic regression had slightly higher average scores on the CES-D 

(M=20.3, SD=13.1) versus the full sample (M=18.3, SD=13.6).  Sub-sample parents also 

had higher levels of stress (96.4 versus 90.5) and need for social support (54.7 versus 

51.8) than the full sample (See Table 12).   

Predictors were entered in five steps, starting with parent demographic variables, 

prior history of abuse or trauma, prior child maltreatment reports.  Parent relationship 

factors, including parental stress, need for social support were entered in the fourth step 
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and parental depressive symptoms was entered in the final step.  The results of the final 

model are presented in Table 13. 

Table 13 

 
Binary Logistic Regression Predicting Child Maltreatment Reports or Substantiations at Six-

Months after Program Exit for a Sub-Sample of Parents Participating in Family Connections 

– Final Model 
(4 Sites)(n=192)  
Predictor B S.E. Wald Df p 

 

 

Odds 

Ratio 

Ex(B) 

CI for  

Ex(B) 

 

Step 1        

   Parent age -0.02 0.45 0.45 1 0.50 0.98 0.94-1.03 

   Parent marital status -0.39 0.84 0.21 1 0.65 1.47 0.28-7.66 

   Education -0.71 0.61 1.36 1 0.24 0.49 0.15-1.62 

   Household Income 0.51 0.77 0.45 1 0.50 1.67 0.37-7.53 

 

Step 2 

       

   Black (dummy coded) 0.77 0.80 0.91 1 0.34 2.15 0.45-10.38 

   Asian and Other groups 

(dummy coded) 

 

-2.06 

 

1.13 

 

3.33 

 

1 

 

0.07 

 

0.13 

 

0.01-1.17 

   Hispanic (dummy coded) 0.38 1.14 0.11 1 0.74 1.46 0.16-13.7 

 

Step 3 

   Prior child maltreatment 

reports or substantiations 

      

 

3.28 

 

 

 

 

0.68 

 

 

23.11 

 

 

1 

 

 

<0.0001 

 

 

 

26.55 

 

 

7.00-100.75 

   Prior abuse or trauma -0.07 0.69 0.01 1 0.92 0.94 0.24-3.65 

   Any substance abuse -0.29 0.87 0.11 1 0.74 0.75 0.14-4.10 

 

Step 4 

       

   PSI total scores 0.02 0.02 1.29 1 0.26 1.02 0.99-1.05 

   SFS total scores 0.05 0.02 4.12 1 0.04 1.05 1.00-1.10 

 

Step 5 

       

   CES-D total scores 

 

Constant 

-0.01 

 

-6.59 

0.03 

 

2.72 

0.01 

 

5.875 

1 

 

1 

0.76 

 

0.02 

0.99 

 

0.00 

0.94-1.05 
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The results did not confirm the Hypothesis 4a, which predicted a positive 

relationship between parental depressive symptoms and likelihood of child maltreatment.  

There were only two variables significantly associated with subsequent child 

maltreatment reports or substantiations:  prior child maltreatment reports or 

substantiations and need for social support.  Thus, for parents with any prior 

reports/substantiations in the six months before the start of the FC program, the odds ratio 

for receiving a subsequent report at the six-month follow-up after the end of the program 

was 26.55, p<0.0001. 

 The need for social support was significant and for each additional point increase 

in the need for social support, the odds ratio for receiving a subsequent child 

maltreatment report or substantiation was 1.05, p=0.042.  All the other parent 

demographic characteristics (i.e., age, marital status, education, household income, 

race/ethnicity, prior history of abuse or trauma, substance abuse), parental stress, and 

level of depressive symptoms were not significant. 

The overall final model was significant, p<0.0001, χ
2
(15)=46.76  and accounted 

for 21.1% of the total variance (Cox and Snell R square).  The final model correctly 

predicted 90.1% of the cases, however this was not much of an improvement over the 

null hypothesis model, which predicted 88.5% of the cases.  As a result, the predictive 

efficiency of the model was only 13.9%.  The final model had very good specificity 

(97.1%), which meant that the model correctly identified parents who did not receive a 

subsequent child maltreatment report or substantiation in almost all of the cases.  

Unfortunately, the sensitivity of the model was only 36.4% and the model failed to 
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predict more than half of the parents who received child maltreatment reports and 

substantiations at the six-month follow-up (see Table 14).  

There were only 13 cases in the smaller group of parents who later experienced a 

child maltreatment report or substantiation at the six-month follow-up compared to 179 

cases without any child maltreatment reports.  A post-hoc sensitivity analysis was 

conducted because of the small sample size and large number of predictors.  The final 

logistic regression model was powered to detect an odds ratio of 2.35 or greater with a 

critical p-value of 0.05 and power of 0.8. 

Table 14 
The Observed and Predicted Frequencies for Child Maltreatment Reports 

and Substantiations in a Sub-sample 4 of the FC sites (N=192) 

 Predicted  
Observed No Yes % Correct 
No 165 5 97.1 
Yes 14 8 36.4 
    
Overall % Correct   90.1 

    

  

To summarize, there were only two variables that were significantly associated 

with predicting a greater likelihood of child maltreatment reports or substantiations.  

Prior reports or substantiations before the start of the FC program were strongly 

associated with subsequent child maltreatment reports or substantiations.  The increase in 

the need for social support was weakly associated with a greater likelihood of child 

maltreatment reports or substantiation at the follow-up.  In contrast to the original 

hypothesis for this research question, the level of parental depressive symptoms was not 

associated with the likelihood of subsequent child maltreatment reports.  In addition, 
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other parent demographic (i.e., parent age, marital status, parent race/ethnicity, education, 

history of abuse or trauma, substance abuse) and parental stress were all non-significant.  

However, the power to detect significant differences for this analysis was limited by the 

small sample size (n=192) and extremely small number of cases with child maltreatment 

reports and substantiations prior to the program (34 parents), as well as at the six-month 

follow-up (33 parents).    
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CHAPTER 5:  DISCUSSION 

 

 This final chapter begins with a summary of the findings from each of the 

research questions, highlights the results from the best fitting models, and places the 

results within the context of prior research.  The second section provides a discussion of 

the strengths and limitations of the study.  The final section provides implications for 

theory, research, policy and practice for addressing the needs of parents with depressive 

symptoms at high risk for child maltreatment. 

A. Summary of Findings  

The results from this study identify several key factors associated with changes in 

parental depressive symptoms over time for parents participating in the FC program.  The 

bivariate analysis of categorical and continuous independent variables confirmed that 

there were significant differences across the different FC program sites and across the 

different versions of the FC program types (i.e., duration and enhancements) included in 

this study and these differences must always be considered in the context of the results 

presented.  There were several participant demographic factors such as age, race/ethnicity, 

marital status, education, household income that were significantly different across the 7 

sites and 18 different FC programs in the study.  Although the diversity of the sample 

added many layers of complexity to the analyses, the diversity was beneficial from a 

programmatic perspective.  The overall goal of the Family Connections replications 
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projects was to test the feasibility of implementing the program with other target 

populations and in different settings.  The results from this study point to outcomes that 

are more likely to be seen in real-world implementation and thus added strength to the 

external validity of these findings.   

Depressive Symptoms and Change Over Time 

Across all the models tested, there was a significant decrease in the level of 

depressive symptoms over time for parents participating in the FC program across the 7 

sites.  This confirmed a similar finding from the Family Connections national evaluation 

(James Bell Associates, under review).  More than two-thirds (66.4%) of the sample had 

CES-D scores of 16 or above at baseline and this decreased to 50% at the post-test and 

52.8% at the follow-up which indicated that the population served by the FC replicating 

sites were an extremely high risk population across the board and across all time points.  

The average decrease found in the multi-level analyses was approximately two and a half 

points over time and the average scores at follow-up (M=18.22, SD=12.49) remained 

above the clinical cut-off for the CES-D.  Because the mean CES-D baseline score was 

high at baseline (M=22.8, SD=13.0), the decrease of one to two points found in the 

various multi-level models tested was statistically significant, but it was unclear if those 

decreases were actually clinically significant.  CES-D scores that range from 18 to 22 

indicate possible to probable moderate depression (Office of Planning, Research and 

Evaluation, 2011) and suggest that parents who completed the Family Connections 

program continue to have compelling mental health issues at the follow-up.  Ammerman 

et al. (2010) raised questions about the impact of home visiting in general because any 
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decreases in symptomatology may be due to the natural course of depression regardless 

of participation in the program.   Lovejoy et al. (2000) suggested  that ―the recurrent 

nature of depression, presence of residual cognitive and social impairments, and the 

continued difficulties of children of depressed parents after remission suggest that 

parenting difficulties may continue in formerly depressed mothers‖ (p. 565).  Finally, 

these high CES-D scores across all observations for the FC sample may reflect a higher 

proportion of more chronically depressed parents with symptoms that may be more 

difficult to change (Beeghly et al., 2003; NICHD Early Childhood Research Network, 

1999; Siefert et al., 2001). 

Parent Demographic Factors 

Findings from the best fitting two-level multi-level growth model indicated that 

there were several parent demographic factors associated with changes in depressive 

symptoms over time.  With respect to differences by race/ethnicity, Black parents in the 

sample reported lower levels of depressive symptoms over time compared to parents who 

were White, Hispanic, Asian, and other ethnic groups.  This finding was consistent with 

other studies that found Black women with lower levels of depression than Whites (Riolo 

et al., 2005; Williams et al., 2007) and that there were varying levels of depressive 

symptoms found across different ethnic groups (Kanazawa et al., 2007; Mora et al., 2009).  

This finding may also reflect that fact that the FC sites (Site 1 and Site 7) with large 

proportions of Black parents (more than 94%), had lower mean CES-D scores, on 

average, than the other sites.  It is also possible that depressive symptoms are expressed 

in different ways across various racial and ethnic groups.  Jang et al. (2010) found a bias 
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in responses on the CES-D for Korean immigrants who reported more elevated symptoms.  

In contrast, other researchers have found that Blacks are more likely to be under-

diagnosed for clinical depression (Bailey, Patel, Barker, Ali, & Jabeen, 2011) and this 

may be partially attributed to differences in how Blacks self-report their depressive 

symptoms.  This may be manifested by Blacks having lower scores on various screening 

measures used by practitioners, such as the CES-D. 

This study found that Hispanic parents had higher levels of depression over time 

compared to other racial and ethnic groups.  Prior research found that Hispanic parents 

had higher rates of depression than White parents (Riolo et al., 2005), which was a 

similar finding for this study sample.  Other research has found that Hispanic parents 

have higher rates of depressive symptoms than other parents in general, though some of 

the findings are mixed (NRC & IOM, 2009).  A recent Early Head Start (EHS) evaluation 

reported that Hispanic parents had lower levels of depressive symptoms than White 

participants (Vogel et al., 2011).  Other studies have also confirmed lower levels of 

depression for Mexican American parents (Mora et al., 2009).  In contrast, Riolo et al. 

(2005) found that Mexican Americans had higher rates of dysthymia than Whites.   

Some of the differences found in this study were likely due to the differences in 

each site’s target population.  Hispanic parents were a greater proportion of the 

populations served in the longer versions of the FC program (i.e., 9-month and 12-month 

programs) for Sites 3 and 6 (54.2% and 61% respectively).  In this case, site level 

differences must be considered because Site 6 had the highest mean CES-D relative to all 

the other sites (Tukey HSD p<0.000 for all sites individually compared with Site 6) and 
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also served an unusual target population: parents with children with disabilities.  Because 

of the different patterns of relationships found for Hispanic parents across multiple 

studies, this area needs further exploration.     

Although not significant in the best fitting two-level model (RQ2-D), the number 

of adults in the home was negatively associated with the level of depressive symptoms in 

the parent demographics model (RQ1-C).  In these cases, an increase in the number of 

adults in the home was associated with lower depressive symptoms and may be a proxy 

for social support available and was consistent with prior research (Cairney et al., 2003).   

Finally, in contrast to some of the prior research (Horwitz et al., 2007) lower 

levels of education were associated with lower levels of depressive symptoms in two of 

the models, including the best fitting two-level model (RQ2-D).  It is possible that the 

parents with higher levels of education in this sample may have other risk factors for 

depression such as parental stress and a lack of social support.  It is also conceivable that 

more educated parents were much more likely to recognize and self-report problems with 

depression.  This finding may also reflect the characteristics of the different target 

populations at various sites.  For example, 85% of the parents in Site 6 had more than a 

high school degree, and this site also had the highest baseline mean CES-D scores 

(M=34.8, SD=10.2).  Site 6 specifically served parents with children with disabilities, a 

special population identified as being at high risk for depression (NRC & IOM, 2009, 

Chapter 3).  The final program report from Site 6 also indicated that their program was 

implemented at a time when other mental health services for parents of children with 

disabilities were being cut within their immediate service area, which may have resulted 
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in an influx of parents with existing clinical depression enrolling in their program 

(Magrane & Casillas, 2009).  Finally, parents of children with disabilities may also 

represent a more motivated group of caregivers (with higher education and income in 

some cases) who want to seek services for their children and themselves. 

Some of the non-significant findings were also surprising and not consistent with 

the prior research.  For example, there were no differences in level of depressive 

symptoms for younger parents, single parents, parents from low-income households, or 

parents with a history of abuse or trauma.  Prior research has suggested that those factors 

were associated with higher levels of depression (Affifi et al., 2006; Banyard et al., 2003; 

Barrett & Turner, 2005; Berger et al., 2009; Mayberry et al., 2007; Wang, 2004).  Other 

authors (Conron et al., 2009; Raver, 2003) also suggested that increased work hours may 

have some protective effects and be associated with decreased levels of depressive 

symptoms but a similar variable used for this study was not significant.  Some of these 

prior studies used samples from the general population, which may be very different from 

the extremely high risk sample participating in the FC program and may explain why 

different factors have become more or less significant in this study. 

Parent Relationship Factors 

 This study replicates the findings from other research that point to the strong 

positive relationship between parental stress and depression (Barrett & Turner, 2005; 

Cairney et al., 2003; Hammen, 2006; Kotch et al., 1997; NRC & IOM, 2009, Chapter 3).  

The findings from the best fitting two-level (RQ2-D) and three-level (RQ3-D) models 

confirm that higher levels of stress were associated with increased levels of depressive 
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symptoms.  In addition, the relationship between an increased need for social support and 

increased parental depressive symptoms was also consistent with prior research on this 

topic.  For this dissertation, the concept of increased need for social support was 

considered analogous to parents reporting lower levels of social support examined in 

other studies.   A few studies found that lower levels of social support were associated 

with increased depression among parents (Cairney et al., 2003; Horwitz et al., 2007).  

McKnight-Eily et al. (2009) also found similar relationships in a cross-sectional study 

with national sample of Black women.  The parents participating in the Family 

Connections programs across the various sites for the data used in this dissertation 

demonstrated a consistently moderate to high level of need for social support.   

Several interactions were tested in an exploratory fashion and the results are 

considered with caution because of the site level differences that may be unduly 

influencing the direction of the findings.  Nevertheless, the final two-level interaction 

model (RQ2-E) provided additional information that may help explain some of the 

relationships across key variables of interest.  Specially, parents living in low-income 

(less than $20,000 per year) households had a steeper positive relationship between 

parental stress and CES-D scores than those with higher incomes.  For these families, 

higher levels of parental stress were associated with even higher levels of depressive 

symptoms as compared to parents living in households with incomes of more than 

$20,000 per year; a pattern found in prior studies (Beeghly et al., 2002; Eamon & Zuehl, 

2001).   
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Interestingly, the relationship between parental stress and depression was different 

for Asian and Other parents as compared to White, Black, or Hispanic parents.  

Specifically, Asian parents with higher levels of parental stress reported somewhat lower 

levels of depressive symptoms and those with lower levels of stress were found to have 

slightly higher CES-D scores over time.  However, this was a small difference and 

program staff at Site 5 reported that completing the PSI was particularly challenging for 

the Cambodian parents, which may explain some of the unusual results (S. Wu, former 

Project Director, personal communication, November 7, 2011). This interaction effect for 

Asians and other races with the PSI may be the result of other factors such as the level of 

stress that some Asian families, particularly the Cambodian refugee families in one site, 

were already experiencing.   These parents reported extremely stressful and traumatic life 

events especially for those who were refugees fleeing from war-torn countries (Wu, 

Mimura-Lazare, Petrucci, Kageyama, & Su, 2009).  This type of stress and trauma from 

migration was very different from the more typical parenting stress that the questions on 

the PSI were trying to capture.  These contextual issues for Site 5 may explain the 

difference in the findings for the Asian parents.   

Finally, two other interactions were also significant within the final two-level 

model (RQ2-E); however these findings continue to be considered exploratory given the 

site-level differences for the full sample.  The first interaction examined the relationships 

between marital status, social support, and CES-D scores.  There was a slightly positive 

relationship found; parents who were married had similar levels of depressive symptoms 

at high and low levels of need for social support.  In contrast, single and not married 
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parents had a positive relationship between need for social support and depressive 

symptoms.  It is possible that being married provides a certain level of social support 

within families and thus, married parents in this sample did not have the same level of 

need for additional social support.  This finding is consistent with other research that 

found higher levels of depression for single parents (Affifi et al., 2006; Cairney et al., 

2003; Wang, 2004).   

This pattern was similar when race effects were considered.  Specifically, Black 

parents reported similar levels of depressive symptoms at low and high levels of need for 

social support and in general, their CES-D scores appeared relatively stable across levels 

of need for social support.  In contrast, there was a positive relationship between the 

CES-D scores for all other parents (i.e., White, Hispanic, Asian, and Other), with a higher 

need for social support associated with higher levels of depressive symptoms over time.  

One of the other factors that may be contributing to this relationship is the greater 

likelihood for Black parents to be single parents in this sample.  Eighty-five percent of all 

Blacks were single, while the percentage of single parents from other races ranged from 

45.5% to 62.8%, χ
2
(1)=55.73, p<0.0001.  

Program-Level Factors 

The exploratory three-level models highlighted additional factors that may 

contribute to the change in parental depressive symptoms at the program level.  Although 

not significant in the two-level model, in the three-level model, the parents’ prior history 

of abuse or trauma was significant and positively associated with a more than three point 

increase, on average, in the CES-D scores over time.  This was a similar finding to other 
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research that examined prior personal history of abuse or trauma with parental depression 

(Banyard et al, 2003; MacMillan et al., 2004; Widom et al., 2007).  Other studies had 

similar results with samples of parents enrolled in home visiting programs (Ammerman et 

al., 2005; Ammerman et al., 2009; Stevens et al., 2002).  Because this finding was found 

after controlling for other factors at the program level, it is possible some programs were 

more successful at engaging families who reported their prior abuse or trauma experience.  

Using various strategies to engage parents was definitely a focus of several of the 

replication projects (Stephens, Mills, Williams, Bridge, & Massie, 2009; Wu et al., 2009; 

Zaid, Eames, Driver, & LeGendre, 2009).  The prevalence of prior abuse or trauma 

among parents varied (13.6% to 84.4%) across the different versions of FC programs in 

the study (see Table 7).  These differences in the rate of reporting may reflect a 

program’s ability to obtain this sensitive and personal information.  Thus, it was possible 

that parent’s self-report of prior abuse or trauma may be under-reported or over-reported 

in particular FC sites or types of FC programs.  It was difficult to ascertain whether this 

finding was confounded by other factors such as the demographic differences in the 

populations being served across the various sites, which may also impact the level of 

engagement and motivation to participate in a particular program.  For example, Site 6 

was an outlier for several variables and may represent a very different group than the rest 

of the sample
22

.  Site 6 had the highest mean CES-D scores across all time periods and 

had the lowest proportion of parents with a prior history of abuse or trauma (13.6%).  

More than one-half to four-fifths of the parents in the other six sites included parents 
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 See Chapter 4, Tables 7 and 8. 
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reporting a history of abuse or trauma.  Site 6 also had the lowest percentage of parents 

with substance abuse problems (1.6%) compared to the rest of the sites (which ranged 

from 12.7% to 32.8%).  In addition, Site 6 had the highest proportion of parents with 

more than a high school education (85.5%) compared to the average across all the sites 

(51.0%) Thus, it was unclear if true differences at the program-level existed based on the 

parent’s actual experience of prior abuse or trauma or whether other factors were more 

likely to account for those differences.   

The assigned duration of the program was another significant program level factor, 

though the effects were only sustained in one model (RQ3-D).  Although this variable 

was not significant in prior models (RQ3-C), this variable became significant after the 

parent relationship variables (i.e., parental stress, need for social support, parenting 

attitudes, and capacity) were added.  There was a positive association between an 

increase in the assigned duration of the program and a corresponding 1.12 point increase 

in the CES-D scores over time.  Thus, parents who were participating in the longer 

durations of the FC program had higher levels of depressive symptoms over time, on 

average.  This is similar to an earlier study that found parents who completed the Family 

Connections program were more likely to have higher levels of depression (Girvin et al., 

2007).  However, this finding is also in contrast to other research on the FC program that 

indicated a longer duration was associated with more positive child behavior outcomes, 

while the shorter version produced positive findings in other areas (DePanfilis, Dubowitz, 

& Kunz, 2008).  James Bell Associates (under review) found no difference in outcomes 

by duration across the replication sites in the national evaluation.  Nonetheless, it is 
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conceivable that parents who stay more engaged and participate in services for longer 

durations may reflect a population with more challenging circumstances with increased 

risk factors that require more assistance.       

Although the results from Model RQ3-E were exploratory, there was an 

interesting result by race/ethnicity, particularly for programs with large percentages of 

Hispanic parents.  For each 1% increase in the percentage of Hispanic parents in the 

program, the scores on the CES-D also increased 0.20 points over time.  This is 

consistent with the findings from the best-fitting two-level model.  However, it is 

important to reiterate that the three-level models were conducted in an exploratory 

fashion and given the small sample size at the third-level, findings should be considered 

with extreme caution. 

Child Maltreatment and Parental Depressive Symptoms      

The fourth and final research question pertained to identifying factors that 

predicted child maltreatment reports or substantiations at the 6-month follow-up 

observation point.  Prior child maltreatment reports or substantiations were the strongest 

predictor of subsequent reports or substantiations.  The odds ratio for receiving a 

subsequent report was 26.55 [CI=7.00, 100.75] for parents with prior reports or 

substantiations.  This finding reinforces that for parents who were previously reported for 

abuse or neglect are at very high risk for recurrence of child maltreatment; however the 

wide confidence interval and low predictive efficiency of the overall model makes this 

estimate very imprecise.  Nevertheless, this finding replicates other research that found 

prior CPS reports and substantiations as a key predictor of child maltreatment recurrence 
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(Fuller & Nieto, 2009).  The need for social support was also positively associated with 

increased likelihood of subsequent child maltreatment reports and substantiations, but 

this was a relatively weak relationship.  Unfortunately, the extremely low incidence of 

child maltreatment reports coupled with the relatively small sample size available for this 

particular research question made it difficult to identify any other significant predictors 

and no differences in outcomes were found for parents with higher levels of depressive 

symptoms. 

 

Summary  

Overall, the results from this study provide support for several factors that may 

increase or decrease the level of depressive symptoms for parents over time and across 

multiple levels of the social ecology.   At the individual level, the initial bivariate analysis 

confirmed that there were already significant differences across the programs by key 

parent demographic factors, with race/ethnicity being one of the strongest differences.  

For the multi-level models, certain parent demographic characteristics contributed to 

change over time for parental depressive symptoms with the most prominent changes 

found within the parent’s race/ethnicity.  Specifically, Black parents were found to have 

lower CES-D scores, whereas Hispanic parents had much higher CES-D scores over time, 

even after controlling for other factors in the two-level models.  It is important to note 

that the concept of depression may have different meanings and expressions across 

different racial and ethnic groups.  These differences were highlighted even further 

through the findings from the interactions involving race/ethnicity, which may reflect the 
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fact that site-level and program-level differences may be contributing to some of the 

patterns from the multi-level models tested.       

The number of adults in the home was also significant and had a negative 

association with parental depressive symptoms in an early two-level model (RQ1-C); 

however this finding was not sustained in the final best fitting model (RQ2-D).  A similar 

pattern was found for parent’s level of education, which was significant in the initial 

models (RQ1-C and RQ2-D) but became non-significant in the final model (RQ2-E).  As 

mentioned previously, it was possible that the significant site-level demographic 

differences in the sample may have limited the ability for this study to detect other parent 

demographic factors that were previously found in the literature to predict depressive 

symptoms and change over time.  

With respect to the exploratory three-level model and relationship factors, this 

study confirmed the original hypothesis and prior research that has consistently found 

strong positive relationships between the level of parental stress and depressive 

symptomatology (Barrett & Turner, 2005; Hammen, 2006; NRC & IOM, 2009).  This 

study also extends the knowledge base around the importance of social support, which 

can be used to buffer negative outcomes and decrease the risk of parental depression.  In 

contrast to prior research, this study did not find an impact of parenting attitudes or 

capacity on the level of depressive symptoms (Dix & Meunier, 2009; Lovejoy et al., 

2000). 

Despite the limited sample size at the third level, this study supports the need to 

further examine program level differences and its contribution to risk of parental 



 

150 

 

 

depression.  One interesting finding pertained to the history of abuse or trauma that was 

consistently significant in all the three-level models tested, despite being non-significant 

in the two-level models.  Although this finding may be confounded by the diversity of the 

population served at each of the different sites, unpacking other variables associated with 

parent’s self-reported history of abuse or trauma may point to other factors such as parent 

engagement at some of the different programs and bears further examination.  Prior 

studies have confirmed that parent engagement is an important factor for predicting 

outcomes in home visiting programs (Ammerman et al., 2006; Daro et al., 2003).  Finally, 

two program-level factors (i.e., assigned duration and Percent Hispanic) were weakly 

associated with change over time for parental depressive symptoms and identifies factors 

that are worth additional research with larger sample sizes at the third level.     

B.  Limitations, Strengths, and Sample Size Adequacy 

 

There were a number of limitations and strengths in this study.  First of all, this 

dissertation used an existing dataset and the research design and analytical approach was 

limited to the data available for this study.  In addition, there were specific problems with 

the data that had to be addressed in the data cleaning process.  The data from one of the 

sites could not be included in the analyses because of data quality issues and high levels 

of missing data across the different observations.  There were only three observation 

points and some have suggested that more assessments are needed to more accurately 

predict the form of the relationships and patterns over time (Jackson, 2010).  The dataset 

for the logistic regression was limited to a sub-sample of four out of the seven sites that 

were able to provide individual level child maltreatment data, and resulted in a smaller 
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sample and less power for the analysis than originally anticipated for this research 

question.      

Another limitation was that the data had already been collected, the replication 

projects have ended, and there was no ability to ask participants follow-up questions and 

only very limited ability to seek additional information about the programs.  

Consequently, it was not possible to include all the variables that may potentially 

contribute to the relationship between parental depression and child maltreatment in the 

dissertation conceptual framework.  Specifically, there were no variables regarding the 

child’s characteristics, temperament, and behavior
23

 included in the analyses for this 

dissertation; however these are also important contributing factors for parental depression 

(Gunlicks & Weissman, 2008; NRC & IOM, 2009).  In addition, there were a limited 

number of parent characteristics examined, and other factors such as parent physical 

health or disability, personality and personality disorders, development, attachment 

insecurity, biology, and cognitive capacities that were deemed important from other 

studies were not examined (Duggan et al., 2009; National Scientific Council on the 

Developing Child, 2008; Riso et al., 2002).  Other relationship factors that may be 

important to consider (e.g., domestic violence or intimate partner violence) were not 

included in the dataset so they were not available for this dissertation. 

 There were no data to confirm whether any of the parents in the sample had an 

actual diagnosis of depression; however others have suggested that measures of 
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 Cross-site data regarding the child’s demographic characteristics and child behavior are available but the 

decision was made to exclude variables related to the child in this dissertation to allow for a more in-depth 

examination of parent characteristics.   
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depressive symptoms were valid indicators of probable depression (Gaynes et al., 2005).  

Dix and Meunier (2009) highlighted the importance of understanding the diagnosis, 

timing, severity, and chronicity of depression because of its relationship to parent-child 

outcomes.  Furthermore, there was no information available regarding any mental health 

services or other community services that may have been provided to the families 

participating in FC while they were in the program.  A key feature of the program was the 

referral to other support services and it was possible that other mental health services 

were also offered to the families to address parental depression.  Unfortunately, there was 

no way to account for other services received within the dataset.  This may attenuate the 

findings because the level of depression may be impacted by other services provided to 

families that were not available in the dataset.  However, a recent study found that the 

provision of mental health services was not associated with decreased levels of 

depressive symptoms and the authors recommended examining the overall quality of 

services provided (Chaffin & Bard, 2011).   

At the program level, there was no specific measure of client engagement in the 

home visiting program.  Parent engagement is a critical component of all service 

programs, particularly home visiting programs.  Prior research had confirmed that the 

level of parent engagement and active participation in the program has been associated 

with more positive outcomes (Ammerman et al., 2006; McCurdy & Daro, 2001).   

Almost all of the variables are based on parent self-report measures that may 

include some level of bias in reporting.  Unfortunately, the individual item scores for 

each measure were not included in the cross-site dataset and therefore it was not possible 
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to calculate the internal consistency reliability for the measures used in this study.  In 

addition, some of the measures were translated into other Asian languages and there was 

no information about the validity or reliability of the translated measures, which may 

impact the scoring for those measures collected, particularly for parents within Site 5
24

.  

Language translation does not always guarantee that the constructs being measured have 

the same meaning across different cultural groups.  Nonetheless, each of the measures 

has been widely used in other studies and had fairly strong psychometric properties.     

Finally, it is important to recognize that each of the sites served very different 

target populations across a range of key demographic factors such as age, race and 

ethnicity, marital status, education, household income, and employment.  Though the 

sites prioritized certain populations in response to the original funding announcement and 

by design to respond to local needs and program implementation, these significant site-

level differences may account for differences in the levels of parental depression, parental 

stress, need for social support, parenting attitudes and capacity, and child maltreatment 

within the overall sample and may be confounding some of the results found in this study 

for the entire sample.  Moreover, there may be any number of other variables, both 

measured and unmeasured, observed and unobserved, that impacted the findings for this 

study.  This is an issue that may be fairly common with any cross-site dataset and is an 

important contextual factor that must be considered with any analyses using data from 

multiple sites.  

                                                 
24

 None of the sites provided Cronbach’s alpha for their data.  
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Despite these limitations, there are a number of strengths in this study.  As stated 

in Chapter 2, there is limited research regarding the intersection of parental depression 

and child maltreatment and identifying the factors associated with changes over time.  

Many of the prior studies have examined relationships using cross-sectional study 

designs and this study uses a longitudinal research design.  The sample for this study 

represents a diverse group of families, and includes families identified as being at 

significant risk for child maltreatment and who have many adverse experiences.   

The overall analytical approach uses an innovative and appropriate statistical 

method:  multi-level growth modeling.  This approach is particularly relevant for multi-

site datasets like the one used for this dissertation and is the most appropriate method to 

use with nested data collected at multiple time points.  Families were served at seven 

different sites replicating the Family Connections program with different target 

populations.  These seven sites also implemented different versions of the FC program 

with varying duration for the intervention, as well as adding enhancements to the 

program.  In addition, researchers have identified a need for more studies using this 

methodology for home visiting and child maltreatment prevention programs (McGuigan 

et al., 2003).   

Sample Size Adequacy 

Mass and Hox (2005) suggest that a reasonable sample for multi-level models 

should have at least 50 cases at each of the higher levels.  The sample size for the multi-

level analyses conducted was more than adequate for the two-level models (i.e., Level 1 

n=1626; Level 2 n=569).  However, the sample size for the three-level models was small 



 

155 

 

 

(n=18), and although the three-level models provide more accurate estimates of the 

standard errors than analyses not controlling for nesting at the program level, the power 

for these analyses was limited.  Consequently, the three level models were conducted in 

an exploratory fashion.  Although some researchers have suggested that bias is not as 

problematic with smaller sample sizes at the higher levels based on computer simulation 

models (Bell, Morgan, Krommey, & Ferron 2010), nonetheless, any significant findings 

from these analyses are considered with caution. 

 The sample size of the logistic regression was smaller than anticipated for the 

number of variables of interest.  Some (Peng, Lee, & Ingersoll, 2003; Wilson, 

VanVoorhis, & Morgen, 2007) have recommended that the sample size for logistic 

regression include 10 to 15 observations for each predictor in the smaller of the two 

categories of the dependent variable.  The analysis for research question #4 included one 

primary dependent variable, child maltreatment reports or substantiations at the six-

month follow-up, which was a dichotomous variable.  There were 13 independent 

variables of interest, including parent marital status, education, household income, a set 

of three dummy-coded race/ethnicity variables, substance abuse, prior history of abuse or 

trauma, prior child maltreatment reports, need for social support, parenting stress, and 

depressive symptoms.  Because there were only four sites included in this analysis, the 

sample size for the logistic regression was 192 participants, with 13 (7%) participants 

experiencing subsequent child maltreatment reports and 179 (93%) participants without 

any reports at the follow-up.  This logistic regression was powered to detect an odds-ratio 

of 2.35 or greater with a p-value of 0.05 and power of 0.80.  Consequently, only one of 
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the variables, prior child maltreatment reports had an odds ratio above this threshold at 

26.55.  The need for social support was still significant; however the smaller odds-ratio of 

1.05 was under the threshold of 2.35 and meant that the power to detect differences in the 

outcome for this independent variable was relatively weak. 

C. Implications for Theory, Research, Policy, and Practice   

This final section begins with an overview of how this study can be used to 

advance social work theory and research.  This section concludes with policy and practice 

recommendations to improve service delivery for families at high risk for parental 

depression and child maltreatment. 

The Socio-ecological Framework and Parental Depression 

 The results from this study provide support for the need to examine factors across 

multiple levels of the social ecology.  Many researchers have emphasized that an 

ecological-developmental perspective is the most appropriate framework for 

understanding child maltreatment and parental depression.  This theory focuses on 

transactions between the parent-child and social environment and underscores an 

understanding of the contributing factors rather than determining factors (Belsky, 1993, 

1980; Kendler, Gardner, & Prescott, 2002; National Research Council, 1993).  Although 

only a few of the individual level variables tested were significant, the key differences in 

race/ethnicity, education, and household composition reinforce the fact that demographic 

characteristics are considerations for identifying populations at high risk for depression.  

The different patterns of relationships found for race and ethnicity point to a need to 
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examine these factors further and may require a more complex and nuanced approach to 

unpacking this variable at the individual level.   

This study reinforces the importance of the parent relationship factors that 

contribute to levels of depressive symptoms.  Parental stress and need for social support 

were significant and this finding highlights the moderating effects that come into play 

with respect to changes over time in parental depression and risk for child maltreatment.  

There may other dimensions of parent relationships that should be explored further, 

including other family interactions (e.g., level of discord and cohesion) and quality of 

social networks and other relationships.      

Although the findings must be considered with caution, this study confirms the 

need to further examine factors at the service delivery program levels.  Each of the 

different FC programs served different populations, included different service 

components (e.g., assigned duration and program enhancements) and had slightly 

different outcomes with respect to level of depressive symptoms.  The small sample sizes 

precluded more detailed analysis of the relative contributions of the various program-

level factors.  Nonetheless, this study reinforces the importance of including these factors 

in future studies. 

Finally, this study did not attempt to examine other important factors at the 

organizational and community level that may contribute to parents’ risk for depression.  

Each of the programs implemented were situated within larger organizations with their 

own cultures and climates that may support or impede a home visitor’s ability to 

successfully implement the home visiting programs and engage families as intended.  
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Others have proposed a systems framework for examining the organizational and 

community capacity to support the infrastructure for home visiting programs (Del Grosso 

et al., 2011).  More careful examination of formal and informal resources within and 

outside of the parents’ communities that may also contribute to levels of depression and 

risk of child maltreatment over time is needed.   

Research 

 This study points to several areas for further research.  As mentioned several 

times, it will be important to conduct a similar study with a much larger sample size at 

the program level to better understand the intersection between parental depression and 

child maltreatment.  Although one area of interest for this study was to understand both 

parental depression and child maltreatment within the same multi-level growth model, the 

limitations of the existing dataset precluded this type of analysis for this dissertation.  The 

prior research and results of this study point to many associations and similarities across 

risk and protective factors; however the direction of the relationship between parental 

depression and child maltreatment is still not well-understood, especially within the 

context of service delivery and home visiting.  Prior research has confirmed that parental 

depression can negatively impact one’s parenting ability and may place children at 

greater risk of child maltreatment (National Research Council and Institute of Medicine, 

2009).  However, a direct causal link has not yet been established and more research is 

needed to understand whether the provision of additional services or supports can 

alleviate depressive symptoms and reduce the risk for child maltreatment.   
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This study underscores the need to continue utilizing research opportunities 

through analysis of existing cross-site data or possibility using data from multiple studies 

that have implemented the same or similar programs serving high-risk parents.  Parental 

depression, child maltreatment, social support, and parental stress are all important 

outcomes of interest and should be variables included in future studies.  The measures 

used this in study (i.e., CES-D, PSI, SFS, AAPI-2 child maltreatment reports) can be (and 

has been) used in other multi-site and cross-site studies and identifying common 

measures and outcomes across samples may foster more opportunities for combining 

datasets across multiple programs.     

Parents at risk for parental depression and child maltreatment are served within a 

wide range of programs that are intended to improve outcomes.  Unfortunately, little is 

known about the various program level factors that impact the ability to achieve expected 

outcomes.  One key factor is whether the parents were engaged and participated in the 

home visiting programs for a long enough period to produce positive outcomes.  

Ammerman and colleagues (2006) examined the predictors of early engagement in home 

visiting programs and found that several factors contributed to the ability of participants 

to actively participate in the program, including being Caucasian, increased risk factors 

associated with mental health (and depression) and substance abuse history, low social 

support, and higher levels of stress.  Daro et al. (2003) found that the home visitor’s age 

and caseload level were predictors of client engagement.  Although parent engagement 

was not specifically measured in this dissertation, other program level factors were 
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considered.  Multi-level modeling provides a powerful analytical technique that can be 

used to examine these factors in greater detail.     

 Although the decreases in the depressive symptoms over time in this study were 

significant, the actual decreases in CES-D scores were quite modest and more research is 

needed to identify factors associated with clinically significant decreases, as well as 

identifying thresholds for improvement.  A one to two and a half point decrease in CES-

D scores may not be clinically significant, but it is possible that a 4 to 5 point decrease 

may be meaningful and more research is needed in this area.  In addition, the impact of 

the duration of FC services was only significant in one of the models (RQ3-D), and more 

research is needed to understand the relationship between dosage and outcomes.  It will 

be important to conduct further research with a longer follow-up observation period with 

multiple assessment points to determine if depressive symptoms continue to decrease 

over the long-term.   

Because the course of depression is so variable across individuals, more careful 

examination of the relative contributions of personal characteristics is warranted.   Future 

research should examine differences for individuals with or without a clinical diagnosis 

and those with higher versus lower levels of depressive symptoms to identify protective 

and promotive factors that can help prevent negative outcomes for parents and their 

children. 

 As mentioned previously and recommended by others, additional research should 

be conducted across different racial and ethnic groups at high risk for child maltreatment 

to better understand the impact of race and culture on parental depression (Reis, Barbara-
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Stein, & Bennet, 1986).  Although other studies have examined the issue of depression 

for certain racial and ethnic groups, it will be important to isolate the population of 

parents who may be at greatest risk for child maltreatment within each of the different 

groups.  This research must carefully examine the impact of race, ethnicity, country of 

origin, immigrant status, history/experience of immigration, acculturation level, and 

language and communication to identify the most salient cultural factors that may be 

associated with higher or lower levels of risk to help create more tailored and effective 

culturally relevant services.   

 The findings with respect to prior experience with abuse or trauma are important 

to examine further.  Although previous studies have found that a parent’s a history of 

abuse or trauma is a key factor (Ammerman, Putnam, Chard, Stevens & Van Ginkel, 

2011; Ammerman, Shenk, Teeters, Noll, Putnam & Van Ginkel, 2011; Banyard et al., 

2003; Tandon, Perry, Mendelson, Kemp & Leis, 2011), more research is needed on the 

actual impact of personal abuse and trauma and other factors such as substance abuse, as 

well as its cumulative impact on parenting capacity, parental depression and risk of child 

maltreatment.  Although this was not examined in the current study, prior research 

suggests that domestic violence is also another important factor (Chaffin, 2004).  The 

presence of domestic violence and children’s exposure to violence and its relationship to 

parental depression and child maltreatment is an area that should be included in future 

research in this area. 

It will be important to examine child behavior and temperament and its 

relationship to parental depression and child maltreatment.  There is a strong body of 
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research that confirms the interaction between child behavior and parenting capacity and 

this is likely a contributing factor to the change in depressive symptoms for parents 

(National Research Council and Institute of Medicine, 2009).  Finally, the multi-level and 

multi-dimensional nature of parental depression and child maltreatment underscore the 

need for more mixed-methods research designs that should be used to explore these 

variables in greater depth.  The findings and limitations from this dissertation emphasize 

the need for more comprehensive and innovative approaches to both quantitative and 

qualitative data collection, analysis, and interpretation.   

Policy and Practice 

As stated in Chapter 1, parental depression and child maltreatment impact 

millions of children and families and places a significant socio-economic toll on society.  

In this study, two-thirds (66.4%) of the parents in the sample had scores above the 

clinical cutoff for depressive symptoms at baseline and more than half (52.8%) continued 

to have elevated scores at the follow-up.  Given the constellation of multiple level factors 

that must be considered to address this complex problem, policy and practice must also 

address various levels of the social ecology.  This study provides further support for 

recommendations for policy and practice in three key areas:  (1) parental depression 

screening and assessment; (2) linkages to evidence-based mental health and other family 

services to reduce parental stress and increase social support; and (3) the importance of 

culturally competent and culturally relevant services.   

First of all, this study confirms earlier research that found high prevalence rates of 

depressive symptoms among participants in home visiting programs (Ammerman et al., 
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2010; Early Head Start Research and Evaluation Project, 2006).  It is likely that large 

proportions of parents in existing programs may be suffering from undiagnosed clinical 

depression and it is important to incorporate universal depression screening into all home 

visiting programs, especially those serving populations at high risk for child maltreatment 

(Nicholson & Clayfield, 2004).  Many valid and reliable screening tools, such as the 

CES-D, are available to screen for depression at minimal to no cost (Gaynes et al., 2005).  

In addition, once an initial screen has been conducted, all parents that score above a 

clinical cutoff point should automatically be referred for a comprehensive mental health 

assessment by licensed providers, with those scoring significantly higher (e.g., CES-D 

score >22) sent for immediate assessment.  The mental health assessment and the initial 

needs assessment by home visitors should examine the parents’ own history of abuse or 

trauma and its potential impact on their ability to provide care for their children.  

Whenever possible, service providers should examine whether the parent or children have 

prior child maltreatment reports as part of the family history.  Special attention must be 

paid to parents with children who have any prior child maltreatment reports given the 

increased likelihood of subsequent reports.  This initial assessment should also examine 

other social or environmental stressors and whether parents lack adequate social support 

that may be additional risk factors for parental depression and child maltreatment.   

 Once mental health or other socio-emotional needs have been identified, it is 

critical that appropriate and effective services are provided to parents as soon as possible.  

There are now a growing number of evidence-based and evidence-informed programs to 

treat parental depression or address high levels of depressive symptoms (National 



 

164 

 

 

Scientific Council of the Developing Child, 2009).  Some of these programs may be 

provided through home visiting programs or other strategies such as mental health 

therapy.  There are some promising results with several evidenced-based mental health 

programs, such as in-home cognitive behavioral therapy, found to significantly reduce the 

level of participants’ depressive symptoms versus those in control groups (Ammerman et 

al., 2010; Tandon et al., 2011).  A recent meta-analysis of prevention and intervention 

programs to address parental depression highlighted some additional programs for 

consideration (Cujipers, van Staten, Smith, Mihapoulous, & Beeleman, 2008).  The 

National Scientific Council on the Developing Child (2009) recommends the replication 

and expansion of evidence-based programs in mental health.   

In addition, the differential findings by racial and ethnic groups in the study 

reinforce the importance of considering race and culture in our service delivery system.  

Understanding the results using a cross-cultural lens is essential because the differences 

in parent ratings for various measures may be attributable to cultural beliefs and 

expectations about their children, as opposed to other factors like depression (L. Huang, 

personal communication, January 9, 2011).  It will be important for service providers to 

increase their understanding of the target population that they serve.  Different racial and 

ethnic groups have unique cultural beliefs and varying levels of knowledge about 

depression, child maltreatment, parenting, stress, and social support.  Others have 

suggested that we need to develop more culturally competent services (Cardemil, Kim, 

Davidson, Sarmineto, Ishikawa, Sachez, & Torres, 2010).  Recent research has found that 

a worker being rated as being more culturally competent was associated with a client’s 
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higher rate of goal attainment and satisfaction with their home visitor (Damashek, Bard, 

& Hecht, 2011).   

The manifestation of parental depressive symptoms is likely the result of each 

individual’s response to other stressors and supports and influenced by their cultural and 

ethnic backgrounds.  To a certain extent, this study demonstrated that the level of risk 

such as parental stress and need for social support may be influenced by one’s racial and 

ethnic background.   

This underscores the need for a culturally competent workforce and culturally 

relevant service delivery system that can engage and retain families in services.  However, 

this will not be easy and programs will need to provide more specific training around 

these issues for their home visitors.  Prior research suggests that parents with mental 

health problems and complex, multi-problem families are the most difficult and 

challenging clients for home visitors to serve.  The modest impacts from home visiting 

programs point to many areas, including initial and ongoing training and supervision, 

which must be addressed to improve the workforce and service delivery infrastructure 

(Chaffin, 2004; Johnson, 2009; LeCroy & Whitaker, 2005). 

Finally, this study points to the need for other types of evidence-informed services 

such as family support or other programs that offer strategies to help parents alleviate 

stress and increase social support.  In many respects, these findings point to opportunities 

to impact participant outcomes that are actually within a home visiting program’s control.  

There is little a program can do to change parent demographic factors; however program 

planners can offer services that can more specifically alleviate parental stress and 
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strengthen support networks for families.  First of all, programs must utilize screening 

tools that can identify parents who are already experiencing high levels of stress or are 

experiencing social isolation.  Depending on the nature of the stress, the provision of 

concrete support such as food, shelter, and rent may reduce parental stress associated 

with financial needs.  In addition, many programs can strengthen social support for 

parents by offering parenting groups or finding mentors to work with parents in groups or 

individually.   It is important to recognize that the availability and provision of services 

alone are not sufficient and some of these programs may not be effective for all parents.  

Chaffin and Bard (2011) suggest that a much more careful examination of the quality of 

services offered is warranted.  This attention to quality and continuous quality 

improvement is needed when implementing all kinds of programs, even evidence-based 

programs. 

Conclusion 

This study provides an important contribution to the field by addressing research 

questions that are timely and relevant to the current public policy landscape.  The new 

Maternal, Infant, and Early Childhood Home Visiting Program that is funded through the 

Affordable Care Act is a significant large-scale investment of $1.5 billion in evidence-

based and promising home visiting programs over a five-year period.  This program 

includes a requirement for states to track and monitor key benchmarks that include 

maternal and infant health (including maternal depression), family self-sufficiency, and 

the prevention of injuries and child maltreatment, to name a few.  At this time, almost 

every state in the country is in the midst of wide-scale implementation of various home 
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visiting programs (Health Resources Services Administration, 2011).  No doubt many 

states are currently developing systems that provide linkages to mental health, parenting 

support, and other prevention programs as part of their home visiting system.  The 

guidance for this grant program indicates that ―home visiting should be viewed as one of 

several service strategies embedded in a comprehensive, high-quality early childhood 

system that promotes maternal, infant, and early childhood health, safety, and 

development, as well as strong parent-child relationships‖ (Health Resources Services 

Administration, 2011, p. 2).   In addition, one of the priority target populations to be 

served in this program includes participants who ―have a history of child abuse or neglect 

or have had interactions with child welfare services‖ (Health Resources Services 

Administration, 2011, p. 16).  Funds are provided to States to implement high-quality, 

evidence-based home visiting programs that are integrated within an early childhood 

system for promoting health and well-being for pregnant women, children through age 

eight, and their families.    

Prior research indicates that more than half of adults with major depression did 

not receive any form of treatment (Kessler et al., 2003).  Some of the fundamental 

implementation issues that home visiting programs must address are how to effectively 

identify, prevent, and respond to parental depression and child maltreatment and promote 

children’s optimal health and development.  There is a tremendous opportunity to ensure 

that parents at greatest risk for parental depression, especially those at risk for child 

maltreatment, are better served through a more targeted, effective, and culturally 

competent service delivery system.  Findings from this study have reiterated and 
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identified several important factors at the individual, relationship, and program levels that 

can be used for designing such a system.
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Appendix A:  Descriptive Statistics 
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Descriptive Statistics, all time points (non-centered variables) 
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Descriptive Statistics, all time points (centered variables) 
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Appendix B:  Assumption Checking 

 

Histograms for Continuous Variables 
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P-P Plots of continuous Variables 
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Correlations for all independent variables (non-centered) 

Parent Demographics 
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Program Level Variables 
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Relationship Factors 
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Appendix C:  Demographics by FC Program Type and Enhancement, Part I –  

Sites 1 to 4 

 

Sample Baseline Demographics (categorical variables) and Chi-square tests by Family 

Connections Program Type and Enhancement 

 
Characteristi

c 

(Total 
N=569) 

Site 

1a 

3-
mont

hs 
 

(n=5

5) 
 

 

Site 1b 

6-

months 
 

(n=48) 

Site 

2a 

3-
month

s 
 

(n=16

) 

Site 2b 

3-

months 
parenti

ng 
(n=16) 

Site 2c 

9-

months 
 

(n=16) 
 

 

 Site 

2d 

9-
months 

parenti
ng  

(n=16) 

 

Site 3 

9-

months 
 

(n=59) 
 

 

Site 

4a 

3-
months 

 
(n=25) 

Site 4b 

3-

months 
parenti

ng 
(n=25) 

 

 

Site 4c  

6-

months  
 

(n=27) 
 

 

Site 4d 

6-

months 
parenti

ng 
(n=26) 

 

 

Caregiver 

   % Female 

 

100.0 

 

100.0 

 

100.0 

 

93.8 

 

100.0 

 

93.8 

 

100.0 

 

96.0 

 

92.0 

 

100.0 

 

88.5 

Race/ethn 
    

   % Caucas. 

   % Black 
   % Asian/Ot 

   % Hispanic 

   
 

1.8 

96.4 
0.0 

1.8 

    
 

4.2 

 93.8 
   2.1 

   0.0 

  
 

50.0 

 50.0 
   0.0 

 0.0 

  
 

43.8 

   56.3 
   0.0 

 0.0 

 
 

43.8 

50.0 
6.3 

0.0 

 
 

18.8 

75.0 
0.0 

6.3 

 
 

15.3 

22.0 
8.5 

54.2 

 
 

60.0 

8.0 
12.0 

20.0 

 
 

56.0 

8.0 
4.0 

32.0 

 
 

55.6 

7.4 
3.7 

33.3 

 
 

76.9 

7.7 
0.0 

15.4 

Educationa 

   % Less HS 

   % HS 

above 

 
36.4 

63.6 

 
53.2 

46.8 

 
31.3 

68.8 

 
62.5 

37.5 

 
37.5 

62.5 

 
62.5 

37.5 

 
62.5 

37.5 

 
88.0 

12.0 

 
70.8 

29.2 

 
85.2 

14.8 

 
76.0 

24.0 

Marital 

Statusb 

   % Single 
   % Married 

 

 

76.4 
23.6 

 

 

68.1 
  31.9 

  

 

100.0 
 0.0 

  

 

100.0 
  0.0 

 

 

87.5 
12.5 

 

 

93.8 
6.3 

 

 

64.4 
35.6 

 

 

52.0 
48.0 

 

 

60.0 
40.0 

 

 

51.9 
48.1 

 

 

61.5 
38.5 

HH Income 

   % Less 
20K 

   % 20K 

more 

 

 75.9 
24.1 

 

78.3 
21.7 

 

93.8 
6.3 

 

93.8 
6.3 

 

81.3 
18.8 

 

81.3 
18.8 

 

76.0 
24.0 

 

44.0 
56.0 

 

45.8 
54.2 

 

51.9 
48.1 

 

60.0 
40.0 

% Hx of 

Abuse or 

Trauma 
% Hx of 

Substance 

   Abuse 

 

50.0 

         
 

15.4 

 

56.5 

 
 

19.6 

 

81.3 

 
 

18.8 

 

81.3 

 
 

43.8 

 

87.5 

 
 

31.3 

 

87.5 

 
 

37.5 

 

57.6 

 
 

18.6 

 

76.0 

 
 

44.0 

 

79.2 

 
 

29.2 

 

80.0 

 
 

30.8 

 

84.0 

 
 

24.0 

 
a Highest grade completed. 
b Marital status recoded.  Single includes divorced, separated or widowed.  Married includes living together or married.
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Appendix C:  Demographics by FC Program Type and Enhancement, Part II –  

Sites 5 to 7, Total, and Chi-Square Statistics 

 

Sample Baseline Demographics (categorical variables) and Chi-square tests by Family 

Connections Program Type and Enhancement,  

Sites 5 to 7 and Total 

 
Characteristic 

 

Site 5a 

3-

months 
 

 
 

(n=34) 

 

Site 5b 

6-

months 
 

 
 

(n=40) 

Site 6a 

6-

months 
 

 
 

(n=37) 

Site 6b 

12-

months 
 

 
 

(n=40) 

Site 7a 

3-

months 
 

 
 

(n=30) 

 Site 

7b 

6-
months 

  
 

 

(n=29) 

Site 7c 

6-

months 
Law & 

Health 
 

(n=30) 

Total 

sample 

 
 

 
(N=569) 

Pearso

n Chi-

Square 
(df) 

p 

(2-

sided) 

Caregiver 

   % Female 

 

91.2 

 

100.0 

 

89.2 

 

90.0 

 

96.7 

 

89.7 

 

100.0 

 

96.0 

 

30.48 

(17) 

 

0.023 

 

 

Race/ethnicity 

   % Caucasian 
   % Black 

   % Asian 

Other 
   % Hispanic  

    

 

   

 
0.0 

0.0 

100.0 
0.0 

 

 

    

 
0.0 

0.0 

100.0 
0.0 

 

 

  

 
27.0 

 2.7 

   8.1 
 62.2 

 

  

 
32.5 

   7.5 

0.0    
 60.0 

 

 

 

 
10.0 

90.0 

0.0 
0.0 

 

 

 
3.4 

96.6 

0.0 
0.0 

 

 

 
3.3 

96.7 

0.0 
0.0 

 

 

 
22.7 

42.9 

15.6 
18.8 

 

922.63 

(51) 

 

<0.000 

Educationa 

   % Less than 

HS 
   % HS and 

above 

 

31.3 

68.8 

 

38.5 

61.5 

 

16.7 

83.3 

 

12.5 

87.5 

 

53.3 

46.7 

 

55.2 

44.8 

 

46.7 

53.3 

 

49.0 

51.0 

97.25 

(17) 

<0.000 

 
Marital Statusb 

   % Single 

   % Married 

 
 

42.4 

57.6 

 
 

40.0 

 60.0 

 
  

48.6 

51.4 

 
   

43.6 

56.4 
 

 
 

90.0 

10.0 

 
 

93.1 

6.9 

 
 

93.3 

6.7 

 
 

66.8 

33.2 

 
95.32 

(17) 

 
<0.000 

 

HH Income 

   % Less than 
20K 

   % 20K or 

more 

 

 

  
57.6 

42.4 

 

 

 

 
48.7 

51.3 

 

 

 

 
63.9 

36.1 

 

 

 

 
50.0 

50.0 

 

 

 

 
90.0 

10.0 

 

 

 
65.5 

34.5 

 

 

 
80.0 

20.0 

 

 

 
67.6 

32.4 

 

 

56.44 
(17) 

 

 

<0.000 

 

% History of 

Abuse or 
Trauma 

 

 

 

48.6 

 

 

57.1 

 

 

12.8 

 

 

14.3 

 

 

53.3 

 

 

55.2 

 

 

46.7 

 

 

43.9 

 

105.78 

(17) 

 

<0.000 

 
 

% Prior or 
Current 

Substance 

abuse 

 

 
 

13.5 

 
 

11.9 

 
 

0.0 

 
 

2.3 

 
 

16.7 

 
 

17.2 

 
 

33.3 

  
48.62 

(17) 

<0.000 

 
a 

Highest grade completed. 
b 

Marital status recoded.  Single includes divorced, separated or widowed.  Married includes living together or married. 
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Appendix D:  Analysis of Variance (ANOVAs) by FC Program Type and 

Enhancement, Part I – Sites 1 to 4 

 

Demographics and Measures (continuous variables) and F-tests by Family Connections 

Program Type and Enhancement 
  

Characteristi
c 

(Total 

N=569) 
 

Mean  
(S.D.) 

Site 1a 
3-

months 

 
(n=55) 

 
 

Site 1b 
6-

months 

 
(n=48) 

Site 2a 
3-

months 

 
(n=16) 

Site 2b 
3-

months 

parenti
ng 

(n=16) 

Site 2c 
9-

months 

 
(n=16) 

 
 

 Site 2d 
9-

months 

parenti
ng  

(n=16) 
 

Site 3 
9-

months 

 
(n=59) 

 
 

Site 
4a 

3-

months 
 

(n=25) 

Site 4b 
3-

months 

parenti
ng 

(n=25) 
 

 

Site 4c  
6-

months  

 
(n=27) 

 
 

Site 4d 
6-

months 

parenti
ng 

(n=26) 
 

 

 
Parent Agea 

 
33.2 

(9.6) 

 
32.6 

(8.1) 

 

 
35.2 

(13.9) 

 
32.6 

(13.0) 

 
30.1 

(6.4) 

 
30.2 

(7.7) 

 
25.9 

(9.0) 

 
34.2 

(8.4) 

 
37.2 

(8.6) 

 

 
34.0 

(6.5) 

 

 
37.0 

(8.7) 

# Adults in  

   Household 

 
Employmen

t 

   Hrs 
workedb  

 

Scores 
   CESDc 

       Baseline 

     
     Post-test 

      

    Follow-
Up  

    

   
 PSId 

     Baseline 

      
     Post-test 

      

     Follow-
Up  

 

   SFSe 

     Baseline 

      

     Post-test 
      

     Follow-

Up  
 

 

1.6 

(0.7) 

 
14.8 

(19.6) 

 
 

 

18.8 
(12.0) 

18.7 

(11.1) 
12.9 

(13.0) 

 
 

91.6 

(26.7) 
87.7 

(19.0) 

83.5 
(20.1) 

 

51.9 
(19.4) 

50.5 

(15.2) 
44.2 

(15.6) 

 

1.4 

(0.5) 

 
16.5 

(19.1) 

 
 

 

18.6 
(9.9) 

14.2 

(10.2) 
17.3 

(12.5) 

 
 

97.6 

(25.4) 
83.9 

(16.5) 

86.5 
(17.3) 

 

50.5 
(15.9) 

52.5 

(18.1) 
42.5 

(10.7) 

 

1.1 

(0.3) 

 
6.5 

(13.4) 

 
 

 

21.1 
(14.0) 

16.6 

(10.8) 
15.7 

(12.8) 

 
 

97.0 

(17.7) 
95.2 

(14.6) 

92.6 
(15.6) 

 

59.6 
(11.0) 

55.3 

(7.9) 
57.6 

(7.1) 

1.6 

(1.1) 

 
10.0 

(16.0) 

 
 

 

23.3 
(14.1) 

24.6 

(12.5) 
20.8 

(15.2) 

 
 

97.2 

(19.9) 
106.0 

(22.5) 

93.0 
(16.3) 

 

60.0 
(14.4) 

56.5 

(17.4) 
57.3 

(15.3) 

1.6 

(1.0) 

 
10.6 

(16.7) 

 
 

 

25.2 
(11.5) 

16.0 

(9.0) 
19.3 

(10.1) 

 
 

95.1 

(20.4) 
83.5 

(22.7) 

94.0 
(10.6) 

 

54.8 
(6.1) 

57.0 

(9.8) 
58.0 

(13.9) 

1.6 

(0.9) 

 
8.4 

(17.7) 

 
 

 

25.6 
(12.2) 

20.3 

(7.1) 
27.7 

(12.3) 

 
 

95.4 

(15.2) 
92.7 

(22.5) 

99.3 
(10.7) 

 

56.2 
(10.2) 

60.7 

(6.7) 
62.8 

(3.4) 

2.6 

(1.3) 

 
5.3 

(12.8) 

 
 

 

19.3 
(12.6) 

18.4 

(13.7) 
18.2 

(11.6) 

 
 

84.3 

(20.7) 
77.5 

(22.3) 

74.9 
(21.5) 

 

52.4 
(16.1) 

46.9 

(15.7) 
41.1 

(10.9) 

1.9 

(0.8) 

 
14.1 

(19.4) 

 
 

 

21.3 
(11.9) 

15.7 

(12.3) 
19.1 

(10.3) 

 
 

102.3 

(24.2) 
89.7 

(18.1) 

92.0 
(23.2) 

 

54.3 
(13.5) 

49.0 

(11.2) 
50.4 

(11.2) 

1.8 

(0.9) 

 
21.7 

(23.1) 

 
 

 

25.7 
(12.2) 

17.8 

(12.2) 
15.4 

(6.5) 

 
 

105.3 

(22.3) 
88.7 

(18.6) 

81.9 
(15.2) 

 

51.8 
(9.4) 

46.8 

(11.4) 
45.0 

(13.0) 

1.7 

(0.8) 

 
16.5 

(17.9) 

 
 

 

23.6 
(13.9) 

14.4 

(13.5) 
12.6 

(15.0) 

 
 

101.6 

(15.3) 
81.3 

(23.1) 

78.00 
(20.0) 

 

59.6 
(17.3) 

47.8 

(14.0) 
46.9 

(15.0) 

1.8 

(0.7) 

 
17.2 

(18.6) 

 
 

 

21.9 
(14.5) 

11.6 

(6.4) 
14.9 

(14.0) 

 
 

102.9 

(18.7) 
82.7 

(16.2) 

90.4 
(28.0) 

 

57.2 
(16.0) 

45.8 

(10.4) 
49.1 

(14.5) 
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a Mean parent age in years. 
b Parent’s number of hours worked per week. 
c  Center for Epidemiological Studies – Depression Scale 
d  Parental Stress Index 
e  Support Functions Scale 
f  Adult-Adolescent Parenting Inventory –standardized subscale scores 

Developmen

tal 
expectations 

     Baseline 

      
     Post-test 

      

     Follow-
Up  

 

 
Empathy 

     Baseline 

      
     Post-test 

      

    Follow-
Up  

 

Corporal 
Punishment 

     Baseline 

      
 

     Post-test 

      
     Follow-

Up  
 

 

Role 
Reversal 

     Baseline 

      
     Post-test 

      

     Follow-

Up  

 

Power and 
Independenc

e 

     Baseline 
      

     Post-test 

      
     Follow-

Up 

 

 
 

4.3 

(1.8) 
4.5 

(1.7) 

4.3 
(1.7) 

 

 
 

3.8 

(1.8) 
4.2 

(1.6) 

5.0 
(1.9) 

 

 
 

3.7 

(1.7) 
 

4.0 

(1.6) 
4.0 

(1.7) 
 

 

 
 

4.2 

(1.9) 
5.3 

(1.9) 

5.5 

(2.3) 

 

 
 

 

3.9 
(2.3) 

3.8 

(2.2) 
5.4 

(2.5) 

 

 
 

3.8 

(1.3) 
3.8 

(1.2) 

4.0 
(1.2) 

 

 
 

3.8 

(2.2) 
4.4 

(2.1) 

5.1 
(1.9) 

 

 
 

3.8 

(1.3) 
 

3.6 

(1.7) 
4.1 

(1.6) 
 

 

 
 

4.5 

(2.3) 
4.7 

(2.3) 

5.9 

(2.0) 

 

 
 

 

4.0 
(2.1) 

4.3 

(2.1) 
5.4 

(2.6) 

 

 
 

4.8 

(1.7) 
4.8 

(2.1) 

4.3 
(1.1) 

 

 
 

3.6 

(1.9) 
4.3 

(2.1) 

3.6 
(1.6) 

 

 
 

5.5 

(0.7) 
 

5.1 

(1.4) 
4.7 

(1.4) 
 

 

 
 

4.1 

(1.7) 
4.8 

(2.1) 

5.6 

(3.2) 

 

 
 

 

4.1 
(2.3) 

4.4 

(2.2) 
4.6 

(3.0) 

 

 
 

4.8 

(1.2) 
4.1 

(1.6) 

5.0 
(1.4) 

 

 
 

3.6 

(1.9) 
3.6 

(1.8) 

4.2 
(1.9) 

 

 
 

4.2 

(1.6) 
 

4.4 

(1.8) 
3.7 

(1.9) 
 

 

 
 

3.7 

(1.7) 
4.1 

(2.6) 

5.2 

(2.1) 

 

 
 

 

4.7 
(2.1) 

5.1 

(2.0) 
4.2 

(2.1) 

 

 
 

4.1 

(1.6) 
4.4 

(1.5) 

3.3 
(0.6) 

 

 
 

3.8 

(2.3) 
3.3 

(2.3) 

3.0 
(1.7) 

 

 
 

3.8 

(1.5) 
 

3.6 

(0.7) 
3.0 

(1.0) 
 

 

 
 

4.0 

(2.0) 
4.5 

(2.0) 

5.0 

(1.7) 

 

 
 

 

4.8 
(1.7) 

5.6 

(2.0) 
4.0 

(1.0) 

 

 
 

4.1 

(1.5) 
4.4 

(1.0) 

5.0 
(0.0) 

 

 
 

3.9 

(1.5) 
4.1 

(1.2) 

4.0 
(1.7) 

 

 
 

4.1 

(2.1) 
 

3.6 

(1.4) 
3.3 

(0.6) 
 

 

 
 

3.8 

(1.6) 
4.1 

(1.2) 

5.0 

(2.6) 

 

 
 

 

4.1 
(1.9) 

3.9 

(2.0) 
6.3 

(2.4) 

 

 
 

4.9 

(1.7) 
5.6 

(1.9) 

6.2 
(1.5) 

 

 
 

3.7 

(1.9) 
4.3 

(2.1) 

4.8 
(2.0) 

 

 
 

5.3 

(1.7) 
 

5.3 

(2.1) 
5.7 

(1.3) 
 

 

 
 

4.0 

(1.9) 
4.9 

(2.4) 

5.7 

(2.2) 

 

 
 

 

4.9 
(2.1) 

4.9 

(2.5) 
5.7 

(2.4) 

 

 
 

4.6 

(1.5) 
4.6 

(1.7) 

4.7 
(1.8) 

 

 
 

4.4 

(1.5) 
4.8 

(2.2) 

4.5 
(1.7) 

 

 
 

3.2 

(1.8) 
 

3.4 

(2.0) 
4.2 

(1.5) 
 

 

 
 

5.1 

(1.7) 
5.8 

(1.8) 

5.4 

(1.9) 

 

 
 

 

2.6 
(2.1) 

3.4 

(2.8) 
4.4 

(2.6) 

 

 
 

3.9 

(1.7) 
4.6 

(1.8) 

4.1 
(1.6) 

 

 
 

4.0 

(1.8) 
4.1 

(2.1) 

3.9 
(1.5) 

 

 
 

3.6 

(1.7) 
 

3.5 

(1.5) 
3.5 

(1.5) 
 

 

 
 

4.5 

(1.5) 
5.1 

(1.4) 

5.2 

(1.7) 

 

 
 

 

2.6 
(1.8) 

2.9 

(2.4) 
3.7 

(2.1) 

 

 
 

4.3 

(1.9) 
4.2 

(1.7) 

4.1 
(1.8) 

 

 
 

3.9 

(1.9) 
4.0 

(2.0) 

4.3 
(2.1) 

 

 
 

3.4 

(1.4) 
 

3.5 

(1.3) 
3.4 

(1.9) 
 

 

 
 

4.4 

(2.2) 
4.6 

(2.1) 

5.1 

(2.4) 

 

 
 

 

2.4 
(1.8) 

3.0 

(2.5) 
4.7 

(2.8) 

 

 
 

4.0 

(1.3) 
4.7 

(1.5) 

4.9 
(1.4) 

 

 
 

4.0 

(1.7) 
 4.7 

(1.9) 

4.6 
(1.7) 

 

 
 

3.5 

(1.6) 
 

4.1 

(1.4) 
4.0 

(1.6) 
 

 

 
 

4.4 

(1.5) 
5.5 

(2.1) 

5.6 

(1.9) 

 

 
 

 

3.2 
(2.0) 

3.3 

(2.8) 
4.7 

(2.8) 
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Appendix D:  Analysis of Variance (ANOVAs) by FC Program Type and 

Enhancement, Part II – Sites 5 to 7,  

Total, and F-test Statistics 

 

Demographics and Measures (continuous variables) and F-Test by Family Connections 

Program Type and Enhancement,  

 
Characteristic 

 

 
 

Mean  
(S.D.) 

 

Site 5a 

3-

months 
 

 
 

(n=34) 

 

Site 5b 

6-

months 
 

 
 

(n=40) 

Site 6a 

6-

months 
 

 
 

(n=37) 

Site 6b 

12-

months 
 

 
 

(n=40) 

Site 7a 

3-months 

 
 

 
(n=30) 

 Site 7b 

6-

months 
  

 
 

(n=29) 

Site 7c 

6-

months 
Law & 

Health 
 

(n=30) 

Total 

sample 

 
 

 
(N=569) 

ANOV

A 

 F-test  
(df) 

p 

 

 

Parent Agea 

 

41.9 

(9.0) 

 

41.6 

(7.5) 

 

35.0 

(8.1) 

 

36.9 

(9.6) 

 

54.3 

(7.7.) 

 

55.1 

(6.9) 

 

54.5 

(9.6) 

 

37.6 

(12.1) 

 

30.72(17

) 

 

<0.000 

 

# Adults in  
   Household 

 

Employment 
   Hrs workedb  

 

Scores 
   CESDc 

     Baseline 
      

     Post-test 

      
     Follow-Up  

    

    

PSId 

     Baseline 

      
     Post-test 

      

     Follow-Up  
 

   

SFSe 
     Baseline 

      

     Post-test 
      

     Follow-Up  

 

 

1.8 
(0.6) 

 

7.2 
(16.8) 

 

 
 

21.6 
(10.4) 

19.3 

(11.2) 
17.4 

(9.4) 

 

 

109.9 

(21.4) 
108.4 

(25.0) 

108.4 
(25.0) 

 

 
52.3 

(14.0) 

54.5 
(14.1) 

50.8 

(13.6) 
 

 

1.7 
(0.5) 

 

8.3 
(26.2) 

 

 
 

23.7 
(11.7) 

18.8 

(10.6) 
16.9 

(10.3) 

 

 

111.0 

(19.7) 
105.8 

(19.8) 

99.7 
(19.4) 

 

 
54.5 

(15.2) 

56.1 
(13.0) 

55.2 

(10.2) 
 

 

1.7 
(0.7) 

 

10.3 
(17.0) 

 

 
 

34.1 
(10.4) 

37.1 

(9.4) 
34.4 

(8.9) 

 

 

96.4 

(26.0) 
93.4 

(24.7) 

89.2 
(24.0) 

 

 
59.9 

(16.7) 

54.1 
(14.8) 

50.1 

(14.6) 

 

1.8 
(0.5) 

 

5.6 
(11.0) 

 

 
 

35.4 
(10.1) 

29.6 

(11.1) 
30.1 

(7.9) 

 

 

95.1 

(21.5) 
88.2  

(24.7) 

80.4 
(21.6) 

 

 
59.5 

(12.4) 

54.1 
(14.4) 

48.0 

(10.3) 
 

 

1.7 
(1.0) 

 

40.4* 
(6.4) 

 

 
 

18.6 
(12.7) 

14.0 

(14.1) 
13.3 

(14.0) 

 

 

97.7 

(19.2) 
92.0 

(21.1) 

91.2 
(17.0) 

 

 
59.3 

(16.6) 

52.3 
(14.0) 

52.3 

(13.6) 

 

2.0 
(1.1) 

 

28.8* 
(13.2) 

 

 
 

16.5 
(12.4) 

11.0 

(9.0) 
15.4 

(9.2) 

 

 

91.8 

(15.7) 
81.9 

(13.3) 

80.0 
(15.9) 

 

 
60.7 

(14.9) 

54.0 
(14.3) 

55.5 

(16.8) 

 

2.0 
(1.3) 

 

42.4* 
(6.4) 

 

 
 

19.1 
(13.4) 

16.3 

(11.9) 
15.1 

(11.1) 

 

 

92.5 

(25.1) 
96.5 

(18.7) 

92.7 
(22.6) 

 

 
60.0 

(14.6) 

53.8 
(11.0) 

54.9 

(11.2) 

 

1.8 
(0.9) 

 

12.4 
(18.9) 

 

 
 

22.8 
(13.0) 

18.3 

(12.6) 
18.2 

(12.5) 

 

 

97.4 

(22.5) 
90.5 

(22.0) 

89.3 
(22.1) 

 

 
55.8 

(15.3) 

51.8 
(14.0) 

49.6 

(13.5) 

 

5.03(17) 
 

 

4.14(17) 
 

 

 
 

6.35(17) 
 

6.34(17) 

 
4.97(17) 

 

 

 

3.67(17) 

 
4.84(17) 

 

3.26(17) 
 

 

 
1.80(17) 

 

1.62(17) 
 

2.74(17) 

 

<0.000 
 

 

<0.000 
 

 

 
 

<0.000 
 

<0.000 

 
<0.000 

 

 

 

<0.000 

 
<0.000 

 

<0.000 
 

 

 
0.026 

 

0.056 
 

<0.000 

AAPI-2 Sten 

subscale scoresf 
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Developmental 

expectations 
     Baseline 

      

     Post-test 
      

     Follow-Up  

 
 

Empathy 

     Baseline 
      

     Post-test 

      
     Follow-Up  

 

 
 

Corporal 

Punishment 
     Baseline 

      

     Post-test 
      

     Follow-Up  

 
 

Role Reversal 
     Baseline 

      

     Post-test 
      

     Follow-Up  

 
Power and 

Independence 

     Baseline 

      

     Post-test 

      
     Follow-Up  

 

 
4.3 

(2.2) 

4.2 
(2.0) 

4.3 

(1.9) 
 

 

2.1 
(1.5) 

2.2 

(1.7) 
2.0 

(1.3) 

 
 

 

 
3.4 

(1.2) 

3.7 
(1.1) 

3.6 

(1.2) 
 

 
2.4 

(1.6) 

2.5 
(1.5) 

2.4 

(1.3) 
 

 

3.6 

(1.6) 

3.3 

(1.7) 
3.6 

(1.8) 

 

 
3.4 

(1.8) 

3.9 
(1.9) 

3.9 

(1.7) 
 

 

2.0 
(1.4) 

2.0 

(1.8) 
2.1 

(1.6) 

 
 

 

 
3.3 

(1.3) 

3.5 
(1.4) 

3.6 

(1.5) 
 

 
2.1 

(1.4) 

2.2 
(1.4) 

2.0 

(1.4) 
 

 

3.6 

(1.7) 

4.0 

(1.9) 
3.7 

(2.0) 

 

 
4.3 

(1.7) 

4.8 
(2.1) 

4.3 

(1.7) 
 

 

3.6 
(2.2) 

3.6 

(2.6) 
4.1 

(1.8) 

 
 

 

 
4.5 

(1.7) 

4.7 
(1.4) 

5.1 

(1.6) 
 

 
4.3 

(2.2) 

4.9 
(1.6) 

5.9 

(2.1) 
 

 

3.9 

(2.3) 

4.3 

(2.7) 
4.4 

(2.2) 

 

 
4.7 

(1.8) 

4.7 
(1.7) 

5.1 

(1.9) 
 

 

4.6 
(1.9) 

4.3 

(2.1) 
4.8 

(2.0) 

 
 

 

 
4.9 

(1.6) 

5.3 
(1.8) 

5.3 

(1.1) 
 

 
5.5 

(2.0) 

5.7 
(1.9) 

6.0 

(2.7) 
 

 

5.5 

(2.7) 

6.0 

(2.2) 
5.6 

(2.3) 

 

 
4.2 

(1.6) 

4.3 
(1.5) 

4.1 

(1.4) 
 

 

3.2 
(1.8) 

3.2 

(1.9) 
2.7 

(1.7) 

 
 

 

 
4.2 

(1.4) 

4.3 
(1.6) 

3.9 

(1.5) 
 

 
4.3 

(2.0) 

4.2 
(2.0) 

3.8 

(1.7) 
 

 

3.8 

(2.1) 

3.7 

(1.6) 
3.5 

(1.6) 

 

 
4.2 

(1.6) 

4.7 
(1.6) 

4.9 

(1.8) 
 

 

3.1 
(2.0) 

3.5 

(1.9) 
3.8 

(1.9) 

 
 

 

 
4.1 

(1.4) 

4.4 
(1.5) 

4.4 

(3.8) 
 

 
3.7 

(1.7) 

4.2 
(2.1) 

5.2 

(1.7) 
 

 

3.8 

(2.0) 

4.0 

(1.3) 
2.9 

(1.1) 

 

 
4.4 

(1.5) 

4.3 
(1.6) 

4.7 

(1.3) 
 

 

3.4 
(2.0) 

2.8 

(1.4) 
3.8 

(1.7) 

 
 

 

 
4.0 

(1.5) 

3.3 
(1.3) 

3.8 

(1.5) 
 

 
3.6 

(1.8) 

3.4 
(1.1) 

4.8 

(1.9) 
 

 

3.9 

(2.1) 

4.0 

(1.4) 
3.8 

(1.8) 

 

 
4.3 

(1.7) 

4.7 
(1.7) 

4.5 

(1.7) 
 

 

3.6 
(1.9) 

3.8 

(2.1) 
4.1 

(2.0) 

 
 

 

 
4.1 

(1.7) 

4.1 
(1.7) 

4.2 

(1.6) 
 

 
4.1 

(2.0) 

4.6 
(2.1) 

5.0 

(2.3) 
 

 

3.9 

(2.2) 

4.1 

(2.3) 
4.5 

(2.4) 

 

 
1.94(16) 

 

1.72(16) 
 

2.14(16) 

 
 

 

3.13(16) 
 

3.68(16) 

 
4.74(16) 

 

 
 

 

 
5.94(16) 

 

4.00(16) 
 

3.17(16) 

 
 

 
5.28(16) 

 

5.95(16) 
 

5.28(16) 

 
 

 

4.61(16) 

 

3.00(16) 

 
2.21(16) 

 

 

 
0.016 

 

0.041 
 

0.007 

 
 

 

<0.000 
 

<0.000 

 
<0.000 

 

 
 

 

 
<0.000 

 

<0.000 
 

<0.000 

 
 

 
<0.000 

 

<0.000 
 

<0.000 

 
 

 

<0.000 

 

<0.000 

 
0.005 

 
a 

Mean parent age in years. 
b 

Parent’s number of hours worked per week.. 
c  

Center for Epidemiological Studies – Depression Scale 
d  

Parental Stress Index 
e  

Support Functions Scale 
f  

Adult-Adolescent Parenting Inventory –standardized subscale scores 

*This variable has large numbers of missing data for Site 7. 
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Appendix E:  Two-Level Model Building  

Subsequent models are compared using the Information Criteria (IC) (-2 log likelihood) 

statistics.   

 
1. Mixed Model Analysis – Model A Unconditional Means Model - no predictors  
 

o Model is significant. 
o ICC=93.58/ (75.27+93.58) = 0.55 

Information Criteria
a
 

-2 Log Likelihood 9726.779 

Akaike's Information Criterion (AIC) 9732.779 

Hurvich and Tsai's Criterion (AICC) 9732.798 

Bozdogan's Criterion (CAIC) 9751.190 

Schwarz's Bayesian Criterion (BIC) 9748.190 

The information criteria are displayed in smaller-is-

better forms. 

a. Dependent Variable: CESD Total Score. 

 

 
Fixed Effects 

Type III Tests of Fixed Effects
a
 

Source Numerator df Denominator df F Sig. 

Intercept 1 539.101 1778.016 .000 

 

Estimates of Fixed Effects
a
 

Parameter Estimate Std. Error df t Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 20.497041 .486097 539.101 42.167 .000 19.542164 21.451918 

a. Dependent Variable: CESD Total Score. 

 

 
 
Covariance Parameters 

Estimates of Covariance Parameters
a
 

Parameter Estimate Std. Error Wald Z Sig. 

Residual 75.272012 4.003100 18.803 .000 

Intercept [subject = subjID] Variance 93.582613 8.080696 11.581 .000 
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Estimates of Covariance Parameters
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Residual 67.821143 83.541439 

Intercept [subject = subjID] Variance 79.012425 110.839597 

 

 

a. Dependent Variable: CESD Total Score. 

 

2. Mixed Model Analysis – Model B Unconditional Growth Model, Time as Predictor 
o Model is significant, there is a significant different in CESD scores across 

the time periods. 
o On average, CESD scores decrease over each subsequent time period. 
o Model fit improves, Information Criteria (IC) (using -2 log likelihood) is 

smaller 
o ICC= 95.95/(95.95+69.19) = 0.58 

Information Criteria
a
 

-2 Log Likelihood 9664.671 

Akaike's Information Criterion (AIC) 9672.671 

Hurvich and Tsai's Criterion (AICC) 9672.703 

Bozdogan's Criterion (CAIC) 9697.220 

Schwarz's Bayesian Criterion (BIC) 9693.220 

 
Fixed Effects 

Type III Tests of Fixed Effects
a
 

Source Numerator df Denominator df F Sig. 

Intercept 1 554.862 1644.737 .000 

test_c2 1 791.428 64.695 .000 

 

Estimates of Fixed Effects
a
 

Parameter Estimate Std. Error df t Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 19.907347 .490869 554.862 40.555 .000 18.943159 20.871535 

test_c2 -2.525603 .313999 791.428 -8.043 .000 -3.141974 -1.909233 

a. Dependent Variable: CESD Total Score. 
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Covariance Parameters 

Estimates of Covariance Parameters
a
 

Parameter Estimate Std. Error Wald Z Sig. 

Residual 69.186970 3.685075 18.775 .000 

Intercept [subject = subjID] Variance 95.954831 8.038190 11.937 .000 

 

Estimates of Covariance Parameters
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Residual 62.328566 76.800047 

Intercept [subject = subjID] Variance 81.425646 113.076531 

 

 

a. Dependent Variable: CESD Total Score. 

 

 
 

3. Mixed Model Analysis - Adding Age 
o Test remains significant, lower CESD scores with each subsequent time 

period 
o Age is significant, on average older parents have lower CESD scores 
o Model fit improves significantly; IC is smaller than prior model. 

Information Criteria
a
 

-2 Log Likelihood 9567.705 

Akaike's Information Criterion (AIC) 9583.705 

Hurvich and Tsai's Criterion (AICC) 9583.821 

Bozdogan's Criterion (CAIC) 9632.739 

Schwarz's Bayesian Criterion (BIC) 9624.739 

 

Type III Tests of Fixed Effects
a
 

Source Numerator df Denominator df F Sig. 

Intercept 1 532.903 1685.795 .000 

test_c2 1 384.128 55.117 .000 

p_age_c2 1 536.863 8.953 .003 

a. Dependent Variable: CESD Total Score. 
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Estimates of Fixed Effects
a
 

Parameter Estimate Std. Error df t Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 19.765440 .481398 532.903 41.058 .000 18.819770 20.711110 

test_c2 -2.326391 .313358 384.128 -7.424 .000 -2.942503 -1.710279 

p_age_c2 -.118683 .039664 536.863 -2.992 .003 -.196599 -.040767 

a. Dependent Variable: CESD Total Score. 

 

 
Covariance Parameters 

Estimates of Covariance Parameters
a
 

Parameter Estimate Std. Error Wald Z Sig. 

Repeated Measures Var: [test=0] 81.068654 8.379581 9.675 .000 

Var: [test=1] 69.236604 11.840924 5.847 .000 

Var: [test=2] 58.058635 7.638060 7.601 .000 

ARH1 rho .026580 .103110 .258 .797 

Intercept [subject = subjID] Variance 89.145012 9.441701 9.442 .000 

 

Estimates of Covariance Parameters
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Repeated Measures Var: [test=0] 66.201733 99.274237 

Var: [test=1] 49.517907 96.807550 

Var: [test=2] 44.862628 75.136148 

ARH1 rho -.173863 .224909 

Intercept [subject = subjID] Variance 72.434076 109.711252 

 

 

a. Dependent Variable: CESD Total Score. 
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4. Mixed Model Analysis – adding age and marital status 

o Test remains significant, lower CESD scores with each subsequent time 
period 

o Age remains significant, on average older parents with lower CESD scores 
o Marital status is not-significant 
o Model fit improves, IC is smaller than previous model  

 

Information Criteria
a
 

-2 Log Likelihood 9512.703 

Akaike's Information Criterion (AIC) 9530.703 

Hurvich and Tsai's Criterion (AICC) 9530.849 

Bozdogan's Criterion (CAIC) 9585.816 

Schwarz's Bayesian Criterion (BIC) 9576.816 

Type III Tests of Fixed Effects
a
 

Source Numerator df Denominator df F Sig. 

Intercept 1 530.499 1671.143 .000 

test_c2 1 382.632 54.611 .000 

p_age_c2 1 535.121 8.326 .004 

p_marital_recc2 1 654.930 .188 .665 

 

Estimates of Fixed Effects
a
 

Parameter Estimate Std. Error df t Sig. 

Intercept 19.782367 .483918 530.499 40.880 .000 

test_c2 -2.321776 .314182 382.632 -7.390 .000 

p_age_c2 -.115549 .040044 535.121 -2.886 .004 

p_marital_recc2 .425257 .980942 654.930 .434 .665 

 

 

Estimates of Fixed Effects
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 18.831737 20.732997 

test_c2 -2.939515 -1.704037 

p_age_c2 -.194213 -.036886 

p_marital_recc2 -1.500915 2.351428 
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Covariance Parameters 

Estimates of Covariance Parameters
a
 

Parameter Estimate Std. Error Wald Z Sig. 

Repeated Measures Var: [test=0] 81.870479 8.459370 9.678 .000 

Var: [test=1] 68.869627 11.829010 5.822 .000 

Var: [test=2] 57.210033 7.616106 7.512 .000 

ARH1 rho .031663 .103122 .307 .759 

Intercept [subject = subjID] Variance 89.516700 9.503265 9.420 .000 

 

Estimates of Covariance Parameters
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Repeated Measures Var: [test=0] 66.861461 100.248712 

Var: [test=1] 49.184223 96.433882 

Var: [test=2] 44.071282 74.265773 

ARH1 rho -.169007 .229813 

Intercept [subject = subjID] Variance 72.700747 110.222246 

    
 

5. Mixed Model Analysis – adding age, marital status, and dummy coded race/ethnicity 
o Test remains significant, lower CESD scores with each subsequent time 

period 
o Age remains significant, on average older parents with lower CESD scores 
o Black parents have lower CESD scores over time, on average 
o Marital status, and Asian/Other, Hispanic parents are not-significant 
o Model fit improves, IC is smaller than previous model  

 

Information Criteria
a
 

-2 Log Likelihood 9491.921 

Akaike's Information Criterion (AIC) 9515.921 

Hurvich and Tsai's Criterion (AICC) 9516.175 

Bozdogan's Criterion (CAIC) 9589.405 

Schwarz's Bayesian Criterion (BIC) 9577.405 

The information criteria are displayed in smaller-is-

better forms. 

a. Dependent Variable: CESD Total Score. 
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Fixed Effects 
 

Type III Tests of Fixed Effects
a
 

Source Numerator df Denominator df F Sig. 

Intercept 1 533.562 1704.110 .000 

test_c2 1 381.595 54.900 .000 

p_age_c2 1 536.719 4.353 .037 

p_marital_recc2 1 664.931 1.005 .316 

pdummBlack_c2 1 573.209 7.881 .005 

pdummAsianOther_c2 1 508.709 .175 .676 

pdummHispanic_c2 1 583.309 2.766 .097 

a. Dependent Variable: CESD Total Score. 

 

Estimates of Fixed Effects
a
 

Parameter Estimate Std. Error df t Sig. 

Intercept 19.641992 .475813 533.562 41.281 .000 

test_c2 -2.333314 .314910 381.595 -7.409 .000 

p_age_c2 -.084290 .040398 536.719 -2.086 .037 

p_marital_recc2 -1.022235 1.019570 664.931 -1.003 .316 

pdummBlack_c2 -3.466981 1.234951 573.209 -2.807 .005 

pdummAsianOther_c2 .635478 1.519717 508.709 .418 .676 

pdummHispanic_c2 2.451852 1.474186 583.309 1.663 .097 

 

 

Estimates of Fixed Effects
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 18.707295 20.576690 

test_c2 -2.952490 -1.714138 

p_age_c2 -.163648 -.004932 

p_marital_recc2 -3.024199 .979729 

pdummBlack_c2 -5.892561 -1.041401 

pdummAsianOther_c2 -2.350216 3.621172 

pdummHispanic_c2 -.443506 5.347211 
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Estimates of Covariance Parameters
a
 

Parameter Estimate Std. Error Wald Z Sig. 

Repeated Measures Var: [test=0] 81.222222 8.527158 9.525 .000 

Var: [test=1] 72.557410 12.068374 6.012 .000 

Var: [test=2] 58.913575 7.950087 7.410 .000 

ARH1 rho .055596 .101847 .546 .585 

Intercept [subject = subjID] Variance 82.982874 9.394353 8.833 .000 

 

Estimates of Covariance Parameters
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Repeated Measures Var: [test=0] 66.116678 99.778900 

Var: [test=1] 52.372413 100.521962 

Var: [test=2] 45.222031 76.750408 

ARH1 rho -.143582 .250446 

Intercept [subject = subjID] Variance 66.469951 103.598051 

 

 

6.  Mixed Model Analysis – adding age, marital status, dummy coded race/ethnicity, and 

education 
o Test remains significant, lower CESD scores with each subsequent time 

period 
o Age remains significant, on average older parents with lower CESD scores 
o Black parents have lower CESD scores over time, on average 
o Parents with less than HS degree have lower CESD scores over time, on 

average  
o Marital status, and Asian/Other, Hispanic parents are not-significant 
o Model fit improves, IC is smaller than previous model  

 

Information Criteria
a
 

-2 Log Likelihood 9363.780 

Akaike's Information Criterion (AIC) 9389.780 

Hurvich and Tsai's Criterion (AICC) 9390.081 

Bozdogan's Criterion (CAIC) 9469.219 

Schwarz's Bayesian Criterion (BIC) 9456.219 
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The information criteria are displayed in smaller-is-

better forms. 

a. Dependent Variable: CESD Total Score. 

 

Fixed Effect 

Type III Tests of Fixed Effects
a
 

Source Numerator df Denominator df F Sig. 

Intercept 1 526.965 1700.723 .000 

test_c2 1 377.059 52.760 .000 

p_age_c2 1 530.466 4.648 .032 

p_marital_recc2 1 663.302 1.491 .223 

pdummBlack_c2 1 568.011 9.114 .003 

pdummAsianOther_c2 1 503.871 .007 .933 

pdummHispanic_c2 1 577.630 2.306 .129 

educ_dic_c2 1 601.266 6.068 .014 

 

Estimates of Fixed Effects
a
 

Parameter Estimate Std. Error df t Sig. 

Intercept 19.667863 .476914 526.965 41.240 .000 

test_c2 -2.304670 .317289 377.059 -7.264 .000 

p_age_c2 -.086932 .040322 530.466 -2.156 .032 

p_marital_recc2 -1.258495 1.030707 663.302 -1.221 .223 

pdummBlack_c2 -3.733713 1.236746 568.011 -3.019 .003 

pdummAsianOther_c2 .130444 1.540020 503.871 .085 .933 

pdummHispanic_c2 2.251128 1.482558 577.630 1.518 .129 

educ_dic_c2 -2.301522 .934341 601.266 -2.463 .014 

 

Estimates of Fixed Effects
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 18.730976 20.604750 

test_c2 -2.928547 -1.680793 

p_age_c2 -.166142 -.007723 

p_marital_recc2 -3.282336 .765345 

pdummBlack_c2 -6.162868 -1.304559 

pdummAsianOther_c2 -2.895208 3.156096 
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pdummHispanic_c2 -.660734 5.162990 

educ_dic_c2 -4.136491 -.466552 

 

 

a. Dependent Variable: CESD Total Score. 

 

Covariance Parameters 

Estimates of Covariance Parameters
a
 

Parameter Estimate Std. Error Wald Z Sig. 

Repeated Measures Var: [test=0] 80.610205 8.567385 9.409 .000 

Var: [test=1] 71.217171 12.004484 5.933 .000 

Var: [test=2] 59.259561 7.942687 7.461 .000 

ARH1 rho .048989 .103225 .475 .635 

Intercept [subject = subjID] Variance 82.599501 9.387808 8.799 .000 

 

 

Estimates of Covariance Parameters
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Repeated Measures Var: [test=0] 65.452001 99.278937 

Var: [test=1] 51.180530 99.097946 

Var: [test=2] 45.569058 77.063160 

ARH1 rho -.152576 .246640 

Intercept [subject = subjID] Variance 66.105030 103.209659 

 

 

 

7. Mixed Model Analysis – adding age, marital status, dummy coded race/ethnicity, 
education, and history of abuse/trauma 

o Test remains significant, lower CESD scores with each subsequent time period 
o Age remains significant, on average older parents with lower CESD scores 
o Black parents have lower CESD scores over time, on average 
o Parents with less than HS degree have lower CESD scores over time, on average  
o Marital status, and Asian/Other, Hispanic parents, history of abuse/trauma are not-

significant 
o Model fit improves, IC is smaller than previous model  

 

Information Criteria
a
 

-2 Log Likelihood 9174.124 

Akaike's Information Criterion (AIC) 9202.124 
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Hurvich and Tsai's Criterion (AICC) 9202.479 

Bozdogan's Criterion (CAIC) 9287.374 

Schwarz's Bayesian Criterion (BIC) 9273.374 

The information criteria are displayed in smaller-is-

better forms. 

 

Type III Tests of Fixed Effects
a
 

Source Numerator df Denominator df F Sig. 

Intercept 1 519.176 1678.408 .000 

test_c2 1 367.331 52.469 .000 

p_age_c2 1 523.164 4.227 .040 

p_marital_recc2 1 631.153 1.314 .252 

pdummBlack_c2 1 559.485 9.272 .002 

pdummAsianOther_c2 1 493.878 .002 .961 

pdummHispanic_c2 1 564.088 2.791 .095 

educ_dic_c2 1 591.030 6.727 .010 

hxabusedic_c2 1 543.364 2.048 .153 

 

 

Estimates of Fixed Effects
a
 

Parameter Estimate Std. Error df t Sig. 

Intercept 19.806168 .483450 519.176 40.968 .000 

test_c2 -2.332632 .322028 367.331 -7.244 .000 

p_age_c2 -.084149 .040930 523.164 -2.056 .040 

p_marital_recc2 -1.220199 1.064393 631.153 -1.146 .252 

pdummBlack_c2 -3.833168 1.258875 559.485 -3.045 .002 

pdummAsianOther_c2 -.075013 1.550497 493.878 -.048 .961 

pdummHispanic_c2 2.523662 1.510664 564.088 1.671 .095 

educ_dic_c2 -2.478795 .955693 591.030 -2.594 .010 

hxabusedic_c2 1.440806 1.006787 543.364 1.431 .153 

 

 

 

Estimates of Covariance Parameters
a
 

Parameter Estimate Std. Error Wald Z Sig. 

Repeated Measures Var: [test=0] 81.124912 8.915980 9.099 .000 
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Var: [test=1] 76.837606 12.819223 5.994 .000 

Var: [test=2] 60.454727 8.391241 7.205 .000 

ARH1 rho .077584 .103795 .747 .455 

Intercept [subject = subjID] Variance 81.009963 9.726396 8.329 .000 

 

 

Estimates of Covariance Parameters
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Repeated Measures Var: [test=0] 65.403878 100.624788 

Var: [test=1] 55.406841 106.557559 

Var: [test=2] 46.055524 79.355823 

ARH1 rho -.126248 .275130 

Intercept [subject = subjID] Variance 64.023529 102.503162 

 

 

8. Mixed Model Analysis – adding age, marital status, dummy coded race/ethnicity, 
education, history of abuse/trauma, and substance abuse 

o Test remains significant, lower CESD scores with each subsequent time 
period 

o Age remains significant, on average older parents with lower CESD scores 
o Black parents have lower CESD scores over time, on average 
o Parents with less than HS degree have lower CESD scores over time, on 

average  
o Marital status, and Asian/Other, Hispanic parents, history of abuse/trauma, 

substance abuse are not-significant 
o Model fit does not improve, IC is that same as the previous model, no 

change 

Information Criteria
a
 

-2 Log Likelihood 9174.124 

Akaike's Information Criterion (AIC) 9204.124 

Hurvich and Tsai's Criterion (AICC) 9204.529 

Bozdogan's Criterion (CAIC) 9295.462 

Schwarz's Bayesian Criterion (BIC) 9280.462 

The information criteria are displayed in smaller-is-

better forms. 
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Type III Tests of Fixed Effects
a
 

Source Numerator df Denominator df F Sig. 

Intercept 1 519.151 1678.391 .000 

test_c2 1 367.284 52.471 .000 

p_age_c2 1 523.645 4.225 .040 

p_marital_recc2 1 633.600 1.301 .254 

pdummBlack_c2 1 561.550 9.149 .003 

pdummAsianOther_c2 1 495.579 .003 .959 

pdummHispanic_c2 1 566.548 2.675 .102 

educ_dic_c2 1 591.228 6.714 .010 

hxabusedic_c2 1 547.258 1.912 .167 

anySAdic_copy_c2 1 529.789 .001 .979 

 
 

a. Dependent Variable: CESD Total Score. 

Estimates of Fixed Effects
a
 

Parameter Estimate Std. Error df t Sig. 

Intercept 19.806180 .483453 519.151 40.968 .000 

test_c2 -2.332693 .322031 367.284 -7.244 .000 

p_age_c2 -.084184 .040954 523.645 -2.056 .040 

p_marital_recc2 -1.218027 1.067765 633.600 -1.141 .254 

pdummBlack_c2 -3.837340 1.268686 561.550 -3.025 .003 

pdummAsianOther_c2 -.080055 1.562575 495.579 -.051 .959 

pdummHispanic_c2 2.516078 1.538307 566.548 1.636 .102 

educ_dic_c2 -2.477896 .956292 591.228 -2.591 .010 

hxabusedic_c2 1.448364 1.047374 547.258 1.383 .167 

anySAdic_copy_c2 -.032649 1.259104 529.789 -.026 .979 
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Estimates of Fixed Effects
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 18.856416 20.755945 

test_c2 -2.965950 -1.699437 

p_age_c2 -.164638 -.003730 

p_marital_recc2 -3.314814 .878760 

pdummBlack_c2 -6.329289 -1.345390 

pdummAsianOther_c2 -3.150143 2.990033 

pdummHispanic_c2 -.505403 5.537560 

educ_dic_c2 -4.356038 -.599754 

hxabusedic_c2 -.609001 3.505729 

anySAdic_copy_c2 -2.506097 2.440800 

 

Estimates of Covariance Parameters
a
 

Parameter Estimate Std. Error Wald Z Sig. 

Repeated Measures Var: [test=0] 81.122256 8.916802 9.098 .000 

Var: [test=1] 76.840122 12.820213 5.994 .000 

Var: [test=2] 60.460567 8.395090 7.202 .000 

ARH1 rho .077617 .103803 .748 .455 

Intercept [subject = subjID] Variance 81.009211 9.727009 8.328 .000 

 

Estimates of Covariance Parameters
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Repeated Measures Var: [test=0] 65.399976 100.624202 



 

206 

 

 

Var: [test=1] 55.407848 106.562599 

Var: [test=2] 46.055437 79.371304 

ARH1 rho -.126234 .275177 

Intercept [subject = subjID] Variance 64.021846 102.503954 

 
 

 

 

 

 
9. Mixed Model Analysis – adding age, marital status, dummy coded race/ethnicity, 

education, history of abuse/trauma, substance abuse, and household income 
o Test remains significant, lower CESD scores with each subsequent time 

period 
o Age remains significant, on average older parents with lower CESD scores 
o Black parents have lower CESD scores over time, on average 
o Parents with less than HS degree have lower CESD scores over time, on 

average  
o Marital status, and Asian/Other, Hispanic parents, history of abuse/trauma, 

substance abuse, and household income are not-significant 
o Model fit improves, IC is smaller than previous model  

 

Information Criteriaa 

-2 Log Likelihood 8984.663 

Akaike's Information Criterion (AIC) 9016.663 

Hurvich and Tsai's Criterion (AICC) 9017.133 

Bozdogan's Criterion (CAIC) 9113.753 

Schwarz's Bayesian Criterion (BIC) 9097.753 

Type III Tests of Fixed Effects
a
 

 

Source Numerator df Denominator df F Sig. 

Intercept 1 511.798 1637.679 .000 

test_c2 1 358.709 52.791 .000 

p_age_c2 1 513.797 5.465 .020 

p_marital_recc2 1 641.310 .736 .391 

pdummBlack_c2 1 559.869 9.021 .003 

pdummAsianOther_c2 1 489.180 .000 .998 

pdummHispanic_c2 1 560.294 2.962 .086 

educ_dic_c2 1 584.211 7.511 .006 

hxabusedic_c2 1 538.936 1.409 .236 

anySAdic_copy_c2 1 525.543 .021 .885 



 

207 

 

 

hh_incom_dic_c2 1 823.747 2.360 .125 

a. Dependent Variable:  

 

 

 

 

 

 

 

 

Estimates of Fixed Effects
a
 

Parameter Estimate Std. Error df t Sig. 

Intercept 19.794013 .489125 511.798 40.468 .000 

test_c2 -2.382739 .327941 358.709 -7.266 .000 

p_age_c2 -.097824 .041845 513.797 -2.338 .020 

p_marital_recc2 -.946069 1.103031 641.310 -.858 .391 

pdummBlack_c2 -3.872808 1.289468 559.869 -3.003 .003 

pdummAsianOther_c2 -.003204 1.568612 489.180 -.002 .998 

pdummHispanic_c2 2.673420 1.553316 560.294 1.721 .086 

educ_dic_c2 -2.655706 .969038 584.211 -2.741 .006 

hxabusedic_c2 1.266892 1.067449 538.936 1.187 .236 

anySAdic_copy_c2 -.182933 1.266480 525.543 -.144 .885 

hh_incom_dic_c2 1.531610 .996983 823.747 1.536 .125 

 

 

Estimates of Fixed Effects
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 18.833074 20.754952 

test_c2 -3.027667 -1.737812 

p_age_c2 -.180032 -.015616 

p_marital_recc2 -3.112059 1.219920 

pdummBlack_c2 -6.405594 -1.340022 

pdummAsianOther_c2 -3.085253 3.078845 

pdummHispanic_c2 -.377614 5.724453 

educ_dic_c2 -4.558929 -.752482 
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hxabusedic_c2 -.829977 3.363762 

anySAdic_copy_c2 -2.670917 2.305052 

hh_incom_dic_c2 -.425315 3.488535 

 

 

 

 

 

 

 

Estimates of Covariance Parameters
a
 

Parameter Estimate Std. Error Wald Z Sig. 

Repeated Measures Var: [test=0] 81.780104 9.132380 8.955 .000 

Var: [test=1] 76.053392 13.002083 5.849 .000 

Var: [test=2] 62.019535 8.690755 7.136 .000 

ARH1 rho .081009 .105883 .765 .444 

Intercept [subject = subjID] Variance 80.464365 9.921441 8.110 .000 

 

 

Estimates of Covariance Parameters
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Repeated Measures Var: [test=0] 65.704335 101.789105 

Var: [test=1] 54.399790 106.326116 

Var: [test=2] 47.124876 81.621918 

ARH1 rho -.127020 .282212 

Intercept [subject = subjID] Variance 63.190019 102.461024 
 

 

 

10. Mixed Model Analysis – adding age, marital status, dummy coded race/ethnicity, 
education, history of abuse/trauma, substance abuse, household income, and 
number of hours worked per week 

o Test remains significant, lower CESD scores with each subsequent time 
period 

o Age is not significant for the first time  
o Black parents have lower CESD scores over time, on average 
o Parents with less than HS degree have lower CESD scores over time, on 

average  
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o Marital status, and Asian/Other, Hispanic parents, history of abuse/trauma, 
substance abuse, household income, hours worked are not-significant 

o Model fit improves significantly, IC is smaller than previous model  

Information Criteria
a
 

-2 Log Likelihood 7473.319 

Akaike's Information Criterion (AIC) 7507.319 

Hurvich and Tsai's Criterion (AICC) 7507.959 

Bozdogan's Criterion (CAIC) 7607.321 

Schwarz's Bayesian Criterion (BIC) 7590.321 

 

 

 

Type III Tests of Fixed Effects
a
 

Source Numerator df Denominator df F Sig. 

Intercept 1 439.487 1240.044 .000 

test_c2 1 304.304 47.471 .000 

p_age_c2 1 440.977 .065 .799 

p_marital_recc2 1 499.921 1.478 .225 

pdummBlack_c2 1 451.215 5.773 .017 

pdummAsianOther_c2 1 411.334 .127 .722 

pdummHispanic_c2 1 464.847 1.372 .242 

educ_dic_c2 1 485.132 7.168 .008 

hxabusedic_c2 1 447.185 .728 .394 

anySAdic_copy_c2 1 437.967 .239 .625 

hh_incom_dic_c2 1 684.855 3.097 .079 

work4_c2 1 717.804 .000 .993 

 

 

 

Estimates of Fixed Effects
a
 

Parameter Estimate Std. Error df t Sig. 

Intercept 20.274803 .575756 439.487 35.214 .000 

test_c2 -2.514809 .364998 304.304 -6.890 .000 

p_age_c2 -.014083 .055251 440.977 -.255 .799 

p_marital_recc2 -1.457738 1.199084 499.921 -1.216 .225 

pdummBlack_c2 -3.417890 1.422517 451.215 -2.403 .017 

pdummAsianOther_c2 -.589424 1.656745 411.334 -.356 .722 
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pdummHispanic_c2 1.884291 1.608491 464.847 1.171 .242 

educ_dic_c2 -2.913792 1.088350 485.132 -2.677 .008 

hxabusedic_c2 1.022188 1.198154 447.185 .853 .394 

anySAdic_copy_c2 -.696453 1.423930 437.967 -.489 .625 

hh_incom_dic_c2 2.040287 1.159323 684.855 1.760 .079 

work4_c2 .000225 .026689 717.804 .008 .993 

 

 

 

 

 

 

 

Estimates of Fixed Effects
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 19.143226 21.406379 

test_c2 -3.233048 -1.796570 

p_age_c2 -.122671 .094505 

p_marital_recc2 -3.813603 .898128 

pdummBlack_c2 -6.213472 -.622308 

pdummAsianOther_c2 -3.846167 2.667319 

pdummHispanic_c2 -1.276522 5.045105 

educ_dic_c2 -5.052254 -.775330 

hxabusedic_c2 -1.332523 3.376900 

anySAdic_copy_c2 -3.495038 2.102133 

hh_incom_dic_c2 -.235967 4.316542 

work4_c2 -.052173 .052624 

 

 

Estimates of Covariance Parameters
a
 

Parameter Estimate Std. Error Wald Z Sig. 

Repeated Measures Var: [test=0] 80.124364 10.133227 7.907 .000 

Var: [test=1] 79.635010 14.586096 5.460 .000 

Var: [test=2] 66.337867 9.940248 6.674 .000 

ARH1 rho .095569 .114159 .837 .403 

Intercept [subject = subjID] Variance 80.569805 11.006441 7.320 .000 
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Estimates of Covariance Parameters
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Repeated Measures Var: [test=0] 62.533713 102.663243 

Var: [test=1] 55.615570 114.028048 

Var: [test=2] 49.455561 88.983170 

ARH1 rho -.129222 .311017 

Intercept [subject = subjID] Variance 61.644138 105.305933 

 

 
11. Mixed Model Analysis – Model RQ1-C Parent Demographics Model - adding age, 

marital status, dummy coded race/ethnicity, education, history of abuse/trauma, 
substance abuse, household income, number of hours worked per week, number 
of adults the home 

o Test remains significant, lower CESD scores with each subsequent time 
period 

o Age continues to be non-significant 
o Black parents have lower CESD scores over time, on average 
o Parents with less than HS degree have lower CESD scores over time, on 

average  
o As number of adults in the home increase, CESD scores decrease on 

average 
o Marital status, and Asian/Other, Hispanic parents, history of abuse/trauma, 

substance abuse, household income, hours worked are not-significant 
o Model fit improves slightly, IC is smaller than previous model 

Information Criteria
a
 

-2 Log Likelihood 7467.377 

Akaike's Information Criterion (AIC) 7503.377 

Hurvich and Tsai's Criterion (AICC) 7504.092 

Bozdogan's Criterion (CAIC) 7609.261 

Schwarz's Bayesian Criterion (BIC) 7591.261 

 

 

 

Source Numerator df Denominator df F Sig. 

Intercept 1 440.681 1220.736 .000 

test_c2 1 305.802 47.740 .000 

p_age_c2 1 442.187 .189 .664 

p_marital_recc2 1 504.312 .323 .570 
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pdummBlack_c2 1 451.870 6.473 .011 

pdummAsianOther_c2 1 412.077 .199 .656 

pdummHispanic_c2 1 464.856 1.566 .211 

educ_dic_c2 1 485.401 6.903 .009 

hxabusedic_c2 1 447.132 .777 .379 

anySAdic_copy_c2 1 438.418 .193 .660 

hh_incom_dic_c2 1 685.895 2.752 .098 

work4_c2 1 720.027 .011 .915 

HH_Adult_c2 1 773.880 5.976 .015 

a. Dependent Variable: CESD Total Scores 

 

Estimates of Fixed Effects
a
 

Parameter Estimate Std. Error df t Sig. 

Intercept 20.146926 .576631 440.681 34.939 .000 

test_c2 -2.521798 .364979 305.802 -6.909 .000 

p_age_c2 -.024015 .055239 442.187 -.435 .664 

p_marital_recc2 -.701980 1.234878 504.312 -.568 .570 

pdummBlack_c2 -3.613266 1.420199 451.870 -2.544 .011 

pdummAsianOther_c2 -.736562 1.652912 412.077 -.446 .656 

pdummHispanic_c2 2.008386 1.604703 464.856 1.252 .211 

educ_dic_c2 -2.852125 1.085530 485.401 -2.627 .009 

hxabusedic_c2 1.053102 1.194706 447.132 .881 .379 

anySAdic_copy_c2 -.624201 1.420159 438.418 -.440 .660 

hh_incom_dic_c2 1.919342 1.157077 685.895 1.659 .098 

work4_c2 -.002837 .026641 720.027 -.106 .915 

HH_Adult_c2 -1.494279 .611238 773.880 -2.445 .015 

 

 

Estimates of Fixed Effects
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 19.013637 21.280214 

test_c2 -3.239986 -1.803610 

p_age_c2 -.132579 .084549 

p_marital_recc2 -3.128119 1.724160 

pdummBlack_c2 -6.404280 -.822252 

pdummAsianOther_c2 -3.985754 2.512630 
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pdummHispanic_c2 -1.144984 5.161756 

educ_dic_c2 -4.985044 -.719206 

hxabusedic_c2 -1.294833 3.401038 

anySAdic_copy_c2 -3.415367 2.166966 

hh_incom_dic_c2 -.352495 4.191179 

work4_c2 -.055140 .049466 

HH_Adult_c2 -2.694160 -.294399 

 

 

 

 

 

Estimates of Covariance Parameters
a
 

Parameter Estimate Std. Error Wald Z Sig. 

Repeated Measures Var: [test=0] 80.058901 10.208904 7.842 .000 

Var: [test=1] 80.181839 14.613811 5.487 .000 

Var: [test=2] 66.937654 10.078654 6.642 .000 

ARH1 rho .107994 .113560 .951 .342 

Intercept [subject = subjID] Variance 79.371162 11.036665 7.192 .000 

 

Estimates of Covariance Parameters
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Repeated Measures Var: [test=0] 62.354329 102.790420 

Var: [test=1] 56.096713 114.607916 

Var: [test=2] 49.831845 89.915385 

ARH1 rho -.116254 .321767 

Intercept [subject = subjID] Variance 60.436881 104.237369 

 
12. Mixed Model Analysis – Parent Demographics Model (i.e., age, marital status, 

dummy coded race/ethnicity, education, history of abuse/trauma, substance abuse, 
household income, number of hours worked per week, number of adults the home) 
and parental stress 

o Test remains significant, lower CESD scores with each subsequent time 
period 

o Age continues to be non-significant 
o Black parents have lower CESD scores over time, on average 
o Hispanic parents become significant for first time, they have higher CESD 

scores over time on average 
o Parents with less than HS degree have lower CESD scores over time, on 

average  
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o Parents with higher levels of stress have higher CESD scores over time, on 
average 

o As number of adults in the home increase, CESD scores decrease on 
average 

o Marital status, and Asian/Other, Hispanic parents, history of abuse/trauma, 
substance abuse, household income, hours worked are not-significant 

o Model fit improves significantly, IC is smaller than previous model  

Information Criteria
a
 

-2 Log Likelihood 7264.624 

Akaike's Information Criterion (AIC) 7302.624 

Hurvich and Tsai's Criterion (AICC) 7303.432 

Bozdogan's Criterion (CAIC) 7414.096 

Schwarz's Bayesian Criterion (BIC) 7395.096 

 

 

Type III Tests of Fixed Effectsa 

Source Numerator df Denominator df F Sig. 

Intercept 1 441.467 1397.910 .000 

test_c2 1 335.869 16.477 .000 

p_age_c2 1 447.762 1.502 .221 

p_marital_recc2 1 502.231 1.762 .185 

pdummBlack_c2 1 451.174 6.481 .011 

pdummAsianOther_c2 1 420.910 2.756 .098 

pdummHispanic_c2 1 466.046 5.171 .023 

Educ_dic_c2 1 478.355 5.942 .015 

hxabusedic_c2 1 446.054 .114 .736 

anySAdic_copy_c2 1 434.894 .058 .810 

hh_incom_dic_c2 1 664.090 2.622 .106 

Work4_c2 1 700.875 .129 .720 

HH_Adult_c2 1 744.693 5.174 .023 

PSITOT_c2 1 954.300 101.834 .000 

a. Dependent Variable: CESD Total Score. 

 

Estimates of Fixed Effects
a
 

Parameter Estimate Std. Error df t Sig. 

Intercept 20.278109 .542360 441.467 37.389 .000 

test_c2 -1.560117 .384338 335.869 -4.059 .000 

p_age_c2 -.063720 .051994 447.762 -1.226 .221 

p_marital_recc2 -1.540626 1.160640 502.231 -1.327 .185 
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pdummBlack_c2 -3.384831 1.329601 451.174 -2.546 .011 

pdummAsianOther_c2 -2.587813 1.558706 420.910 -1.660 .098 

pdummHispanic_c2 3.431048 1.508897 466.046 2.274 .023 

Educ_dic_c2 -2.482641 1.018505 478.355 -2.438 .015 

hxabusedic_c2 .377145 1.119184 446.054 .337 .736 

anySAdic_copy_c2 -.319960 1.327862 434.894 -.241 .810 

hh_incom_dic_c2 1.771133 1.093710 664.090 1.619 .106 

Work4_c2 -.009060 .025222 700.875 -.359 .720 

HH_Adult_c2 -1.313603 .577495 744.693 -2.275 .023 

PSITOT_c2 .178486 .017687 954.300 10.091 .000 

 

 

Estimates of Fixed Effects
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 19.212181 21.344038 

test_c2 -2.316129 -.804105 

p_age_c2 -.165904 .038463 

p_marital_recc2 -3.820935 .739683 

pdummBlack_c2 -5.997811 -.771852 

pdummAsianOther_c2 -5.651631 .476005 

pdummHispanic_c2 .465965 6.396131 

educ_dic_c2 -4.483937 -.481345 

hxabusedic_c2 -1.822385 2.576674 

anySAdic_copy_c2 -2.929785 2.289865 

hh_incom_dic_c2 -.376414 3.918680 

work4_c2 -.058580 .040460 

HH_Adult_c2 -2.447315 -.179891 

PSITOT_c2 .143776 .213196 

 

 

Estimates of Covariance Parameters
a
 

Parameter Estimate Std. Error Wald Z Sig. 

Repeated Measures Var: [test=0] 78.142935 11.031018 7.084 .000 

Var: [test=1] 76.051004 14.422429 5.273 .000 

Var: [test=2] 75.759897 11.596765 6.533 .000 

ARH1 rho .175177 .115869 1.512 .131 
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Intercept [subject = subjID] Variance 61.882944 11.403121 5.427 .000 

 

Estimates of Covariance Parameters
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Repeated Measures Var: [test=0] 59.255705 103.050301 

Var: [test=1] 52.442307 110.287964 

Var: [test=2] 56.123369 102.266883 

ARH1 rho -.057224 .389568 

Intercept [subject = subjID] Variance 43.124168 88.801684 

 

 
13. Mixed Model Analysis – Parent Demographics Model (i.e., age, marital status, 

dummy coded race/ethnicity, education, history of abuse/trauma, substance abuse, 
household income, number of hours worked per week, number of adults the home) 
plus parental stress and need for social support 

o Test remains significant, lower CESD scores with each subsequent time 
period 

o Age continues to be non-significant 
o Black parents have lower CESD scores over time, on average 
o Hispanic parents continues to be significant, they have higher CESD 

scores over time on average 
o Parents with less than HS degree have lower CESD scores over time, on 

average  
o Parents with higher levels of stress have higher CESD scores over time, on 

average 
o Parents with higher level of need for social support have higher CESD 

scores over time, on average 
o Number of adults in the home not significant for the first time 
o Marital status, and Asian/Other, history of abuse/trauma, substance abuse, 

household income, hours worked are not-significant 

o Model fit improves significantly, IC is smaller than previous model  

Information Criteria
a
 

-2 Log Likelihood 7148.350 

Akaike's Information Criterion (AIC) 7188.350 

Hurvich and Tsai's Criterion (AICC) 7189.252 

Bozdogan's Criterion (CAIC) 7305.521 

Schwarz's Bayesian Criterion (BIC) 7285.521 

The information criteria are displayed in smaller-is-

better forms 

Type III Tests of Fixed Effects
a
 

Source Numerator df 

Denominator 

df F Sig. 
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Intercept 1 436.322 1472.079 .000 

test_c2 1 337.401 8.366 .004 

p_age_c2 1 437.066 .583 .446 

p_marital_recc2 1 496.190 1.729 .189 

pdummBlack_c2 1 442.610 6.223 .013 

pdummAsianOther_c2 1 414.625 2.999 .084 

pdummHispanic_c2 1 459.611 6.913 .009 

educ_dic_c2 1 473.117 5.718 .017 

hxabusedic_c2 1 438.569 .021 .884 

anySAdic_copy_c2 1 429.142 .033 .856 

hh_incom_dic_c2 1 660.699 3.540 .060 

work4_c2 1 699.342 .033 .856 

HH_Adult_c2 1 750.185 3.280 .071 

PSITOT_c2 1 928.492 71.746 .000 

SFSTOT_c2 1 914.643 60.298 .000 

a. Dependent Variable: CESD Total Score. 

 

    

 

Estimates of Fixed Effects
a
 

Parameter Estimate Std. Error df t Sig. 

Intercept 20.602933 .536987 436.322 38.368 .000 

test_c2 -1.091571 .377388 337.401 -2.892 .004 

p_age_c2 -.039446 .051677 437.066 -.763 .446 

p_marital_recc2 -1.500432 1.141093 496.190 -1.315 .189 

pdummBlack_c2 -3.259318 1.306523 442.610 -2.495 .013 

pdummAsianOther_c2 -2.641563 1.525235 414.625 -1.732 .084 

pdummHispanic_c2 3.884950 1.477587 459.611 2.629 .009 

educ_dic_c2 -2.385571 .997605 473.117 -2.391 .017 

hxabusedic_c2 .160287 1.099306 438.569 .146 .884 

anySAdic_copy_c2 -.236033 1.300851 429.142 -.181 .856 

hh_incom_dic_c2 2.018044 1.072527 660.699 1.882 .060 

work4_c2 -.004479 .024708 699.342 -.181 .856 

HH_Adult_c2 -1.032066 .569837 750.185 -1.811 .071 

PSITOT_c2 .148609 .017545 928.492 8.470 .000 

SFSTOT_c2 .195626 .025193 914.643 7.765 .000 
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Estimates of Fixed Effects
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 19.547531 21.658335 

test_c2 -1.833900 -.349241 

p_age_c2 -.141012 .062121 

p_marital_recc2 -3.742401 .741538 

pdummBlack_c2 -5.827078 -.691558 

pdummAsianOther_c2 -5.639721 .356595 

pdummHispanic_c2 .981287 6.788613 

educ_dic_c2 -4.345855 -.425287 

hxabusedic_c2 -2.000277 2.320850 

anySAdic_copy_c2 -2.792865 2.320799 

hh_incom_dic_c2 -.087928 4.124017 

work4_c2 -.052990 .044032 

HH_Adult_c2 -2.150731 .086599 

PSITOT_c2 .114177 .183041 

SFSTOT_c2 .146184 .245068 

 

 

Estimates of Covariance Parameters
a
 

Parameter Estimate Std. Error Wald Z Sig. 

Repeated Measures Var: [test=0] 69.871438 10.707563 6.525 .000 

Var: [test=1] 81.081011 14.679627 5.523 .000 

Var: [test=2] 74.261771 11.739319 6.326 .000 

ARH1 rho .220085 .113286 1.943 .052 

Intercept [subject = subjID] Variance 57.793253 11.278668 5.124 .000 
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Estimates of Covariance Parameters
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Repeated Measures Var: [test=0] 51.743513 94.350337 

Var: [test=1] 56.860420 115.618745 

Var: [test=2] 54.476243 101.233314 

ARH1 rho -.009593 .427704 

Intercept [subject = subjID] Variance 39.423986 84.721523 

 
14. Mixed Model Analysis – Model RQ2-D – Relationship Model 
Parent Demographics (i.e., age, marital status, dummy coded race/ethnicity, 
education, history of abuse/trauma, substance abuse, household income, number 
of hours worked per week, number of adults the home) plus Relationship Factors 
(i.e., parental stress, social support, and AAPI-parenting attitudes and capacity)  

o Test remains significant, lower CESD scores with each subsequent time 
period 

o Age continues to be non-significant 
o Black parents have lower CESD scores over time, on average (becoming 

borderline non-significant, p=0.051) 
o Hispanic parents continues to be significant, they have higher CESD 

scores over time on average 
o Education is significant, less than high school have lower CESD scores 
o Parents with higher levels of stress have higher CESD scores over time, on 

average 
o Parents with higher level of need for social support have higher CESD 

scores over time, on average 
o AAPI-subscales all non-significant 
o Number of adults in the home continues to be non-significant 
o Marital status, and Asian/Other, history of abuse/trauma, substance abuse, 

household income, hours worked are not-significant 
o Model fit improves significantly, IC is smaller than previous model by 378 

points 
 

Information Criteria
a
 

-2 Log Likelihood 7089.734 

Akaike's Information Criterion (AIC) 7139.734 

Hurvich and Tsai's Criterion (AICC) 7141.150 

Bozdogan's Criterion (CAIC) 7285.988 

Schwarz's Bayesian Criterion (BIC) 7260.988 

The information criteria are displayed in smaller-is-

better forms. 

a. Dependent Variable: CESD Total Score. 
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Type III Tests of Fixed Effectsa 

Source Numerator df Denominator df F Sig. 

Intercept 1 433.504 1443.091 .000 

test_c2 1 356.156 8.827 .003 

p_age_c2 1 434.472 .297 .586 

p_marital_recc2 1 491.429 1.467 .226 

pdummBlack_c2 1 450.139 4.578 .033 

pdummAsianOther_c2 1 470.604 1.232 .268 

pdummHispanic_c2 1 466.736 6.828 .009 

educ_dic_c2 1 495.433 4.062 .044 

hxabusedic_c2 1 432.079 .022 .882 

anySAdic_copy_c2 1 422.279 .066 .797 

hh_incom_dic_c2 1 641.062 3.504 .062 

work4_c2 1 684.409 .024 .877 

HH_Adult_c2 1 741.196 3.417 .065 

PSITOT_c2 1 917.275 74.507 .000 

SFSTOT_c2 1 902.845 58.229 .000 

stendev_c3 1 942.264 .047 .829 

stenemp_c3 1 894.639 2.843 .092 

stencor_c3 1 938.235 .225 .635 

stenrol_c3 1 924.664 .039 .844 

stenpwr_c3 1 884.982 .006 .936 

a. Dependent Variable: CESD Total Score. 
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Estimates of Fixed Effects
a
 

Parameter Estimate Std. Error df t Sig. 

Intercept 20.544641 .540819 433.504 37.988 .000 

test_c2 -1.152698 .387973 356.156 -2.971 .003 

p_age_c2 -.028437 .052151 434.472 -.545 .586 

p_marital_recc2 -1.389523 1.147336 491.429 -1.211 .226 

pdummBlack_c2 -2.856898 1.335184 450.139 -2.140 .033 

pdummAsianOther_c2 -1.811753 1.632424 470.604 -1.110 .268 

pdummHispanic_c2 3.947481 1.510672 466.736 2.613 .009 

educ_dic_c2 -2.069081 1.026647 495.433 -2.015 .044 

hxabusedic_c2 .163772 1.103551 432.079 .148 .882 

anySAdic_copy_c2 -.335307 1.305812 422.279 -.257 .797 

hh_incom_dic_c2 2.038258 1.088903 641.062 1.872 .062 

work4_c2 -.003874 .025033 684.409 -.155 .877 

HH_Adult_c2 -1.064798 .576008 741.196 -1.849 .065 

PSITOT_c2 .155112 .017970 917.275 8.632 .000 

SFSTOT_c2 .193087 .025304 902.845 7.631 .000 

stendev_c3 -.055586 .257134 942.264 -.216 .829 

stenemp_c3 .446337 .264709 894.639 1.686 .092 

stencor_c3 .124998 .263237 938.235 .475 .635 

stenrol_c3 -.048706 .247931 924.664 -.196 .844 

stenpwr_c3 -.013226 .165955 884.982 -.080 .936 
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Estimates of Fixed Effects
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 19.481688 21.607593 

test_c2 -1.915705 -.389692 

p_age_c2 -.130936 .074063 

p_marital_recc2 -3.643811 .864765 

pdummBlack_c2 -5.480866 -.232929 

pdummAsianOther_c2 -5.019494 1.395989 

pdummHispanic_c2 .978921 6.916041 

educ_dic_c2 -4.086200 -.051961 

hxabusedic_c2 -2.005225 2.332768 

anySAdic_copy_c2 -2.902007 2.231393 

hh_incom_dic_c2 -.099989 4.176505 

work4_c2 -.053024 .045276 

HH_Adult_c2 -2.195600 .066004 

PSITOT_c2 .119845 .190379 

SFSTOT_c2 .143427 .242748 

stendev_c3 -.560208 .449036 

stenemp_c3 -.073186 .965860 

stencor_c3 -.391603 .641599 

stenrol_c3 -.535279 .437867 

stenpwr_c3 -.338937 .312485 

 

 
 

Estimates of Covariance Parameters
a
 

Parameter Estimate Std. Error Wald Z Sig. 

Repeated Measures Var: [test=0] 68.930360 10.709826 6.436 .000 

Var: [test=1] 81.541511 14.805776 5.507 .000 

Var: [test=2] 75.557079 11.935908 6.330 .000 

ARH1 rho .219288 .113805 1.927 .054 

Intercept [subject = subjID] Variance 57.994847 11.346315 5.111 .000 
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Estimates of Covariance Parameters
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Repeated Measures Var: [test=0] 50.834427 93.468045 

Var: [test=1] 57.124594 116.395015 

Var: [test=2] 55.438196 102.977236 

ARH1 rho -.011412 .427823 

Intercept [subject = subjID] Variance 39.523679 85.098413 

 

 
15. Mixed Model Analysis – Model RQ2-E Final Interaction Model - Parent 
Demographics (i.e., age, marital status, dummy coded race/ethnicity, education, 
history of abuse/trauma, substance abuse, household income, number of hours 
worked per week, number of adults the home) plus Relationship Factors (i.e., 
parental stress, social support, and AAPI-parenting capacity) and interactions 
(marital status*social support; household income*parental stress; race/ethnicity 
variables*parental stress; race/ethnicity variables*social support 

o Test remains significant, lower CESD scores with each subsequent time 
period 

o Age continues to be non-significant 
o Black parents not significant for the first time 
o Hispanic parents continues to be significant, they have higher CESD 

scores over time on average 
o Education not significant for the first time 
o Parents with higher levels of stress have higher CESD scores over time, on 

average 
o Parents with higher level of need for social support have higher CESD 

scores over time, on average 
o AAPI-subscales all non-significant 
o Number of adults in the home continues to be non-significant 
o Marital status, and Asian/Other, history of abuse/trauma, substance abuse, 

household income, hours worked are not-significant 
o Significant interaction for household income and parental stress, marital 

status and need for social support, Asian parents and parent stress, Black 
parents and social support 

o Model fit improves, IC is smaller than previous model by about 59 points 

Information Criteria
a
 

-2 Log Likelihood 7030.909 

Akaike's Information Criterion (AIC) 7096.909 

Hurvich and Tsai's Criterion (AICC) 7099.375 

Bozdogan's Criterion (CAIC) 7289.963 

Schwarz's Bayesian Criterion (BIC) 7256.963 
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Type III Tests of Fixed Effectsa 

Source Numerator df Denominator df F Sig. 

Intercept 1 421.616 1608.426 .000 

test_c2 1 363.653 8.484 .004 

p_age_c2 1 428.240 .298 .585 

p_marital_recc2 1 479.698 1.387 .239 

pdummBlack_c2 1 443.869 3.056 .081 

pdummAsianOther_c2 1 493.506 .474 .491 

pdummHispanic_c2 1 467.390 9.842 .002 

educ_dic_c2 1 490.228 3.112 .078 

hxabusedic_c2 1 427.144 .000 .987 

anySAdic_copy_c2 1 416.968 .035 .852 

hh_incom_dic_c2 1 619.826 3.047 .081 

work4_c2 1 659.506 .012 .912 

HH_Adult_c2 1 721.554 2.270 .132 

PSITOT_c2 1 915.492 92.429 .000 

SFSTOT_c2 1 914.648 56.494 .000 

stendev_c3 1 940.671 .027 .869 

stenemp_c3 1 906.205 4.515 .034 

stencor_c3 1 934.990 .648 .421 

stenrol_c3 1 929.983 .059 .807 

stenpwr_c3 1 882.865 .207 .649 

hh_incom_dic_c2 * PSITOT_c2 1 920.487 5.330 .021 

p_marital_recc2 * SFSTOT_c2 1 920.492 10.114 .002 

pdummBlack_c2 * PSITOT_c2 1 923.557 .789 .375 

pdummAsianOther_c2 * PSITOT_c2 1 936.625 24.918 .000 

pdummHispanic_c2 * PSITOT_c2 1 925.455 1.085 .298 

pdummBlack_c2 * SFSTOT_c2 1 904.984 6.404 .012 

pdummAsianOther_c2 * 

SFSTOT_c2 

1 912.210 1.959 .162 

pdummHispanic_c2 * SFSTOT_c2 1 891.683 .748 .387 

a. Dependent Variable: CESD Total Score. 
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Estimates of Fixed Effects
a
 

Parameter Estimate Std. Error df t Sig. 

Intercept 20.845246 .519764 421.616 40.105 .000 

test_c2 -1.126166 .386640 363.653 -2.913 .004 

p_age_c2 -.027198 .049790 428.240 -.546 .585 

p_marital_recc2 -1.292724 1.097651 479.698 -1.178 .239 

pdummBlack_c2 -2.228391 1.274822 443.869 -1.748 .081 

pdummAsianOther_c2 1.112942 1.616581 493.506 .688 .491 

pdummHispanic_c2 4.569286 1.456508 467.390 3.137 .002 

educ_dic_c2 -1.747404 .990503 490.228 -1.764 .078 

hxabusedic_c2 .017678 1.057537 427.144 .017 .987 

anySAdic_copy_c2 -.232749 1.248552 416.968 -.186 .852 

hh_incom_dic_c2 1.823706 1.044821 619.826 1.745 .081 

work4_c2 .002652 .024028 659.506 .110 .912 

HH_Adult_c2 -.839845 .557413 721.554 -1.507 .132 

PSITOT_c2 .178408 .018557 915.492 9.614 .000 

SFSTOT_c2 .188348 .025059 914.648 7.516 .000 

stendev_c3 .041526 .251508 940.671 .165 .869 

stenemp_c3 .554861 .261139 906.205 2.125 .034 

stencor_c3 .205980 .255924 934.990 .805 .421 

stenrol_c3 -.058929 .241630 929.983 -.244 .807 

stenpwr_c3 .073754 .162024 882.865 .455 .649 

hh_incom_dic_c2 * PSITOT_c2 .074510 .032274 920.487 2.309 .021 

p_marital_recc2 * SFSTOT_c2 -.174099 .054745 920.492 -3.180 .002 

pdummBlack_c2 * PSITOT_c2 -.041466 .046679 923.557 -.888 .375 

pdummAsianOther_c2 * PSITOT_c2 -.254007 .050885 936.625 -4.992 .000 

pdummHispanic_c2 * PSITOT_c2 -.053358 .051224 925.455 -1.042 .298 

pdummBlack_c2 * SFSTOT_c2 -.170015 .067185 904.984 -2.531 .012 

pdummAsianOther_c2 * 

SFSTOT_c2 

-.113018 .080757 912.210 -1.399 .162 

pdummHispanic_c2 * SFSTOT_c2 -.071389 .082534 891.683 -.865 .387 
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Estimates of Fixed Effects
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 19.823594 21.866898 

test_c2 -1.886497 -.365835 

p_age_c2 -.125061 .070666 

p_marital_recc2 -3.449521 .864073 

pdummBlack_c2 -4.733828 .277046 

pdummAsianOther_c2 -2.063289 4.289172 

pdummHispanic_c2 1.707171 7.431402 

educ_dic_c2 -3.693559 .198752 

hxabusedic_c2 -2.060946 2.096302 

anySAdic_copy_c2 -2.686990 2.221492 

hh_incom_dic_c2 -.228111 3.875524 

work4_c2 -.044529 .049834 

HH_Adult_c2 -1.934191 .254501 

PSITOT_c2 .141989 .214828 

SFSTOT_c2 .139169 .237528 

stendev_c3 -.452057 .535108 

stenemp_c3 .042353 1.067368 

stencor_c3 -.296271 .708232 

stenrol_c3 -.533132 .415274 

stenpwr_c3 -.244243 .391750 

hh_incom_dic_c2 * PSITOT_c2 .011170 .137850 

p_marital_recc2 * SFSTOT_c2 -.281537 -.066660 

pdummBlack_c2 * PSITOT_c2 -.133075 .050144 

pdummAsianOther_c2 * PSITOT_c2 -.353868 -.154146 

pdummHispanic_c2 * PSITOT_c2 -.153887 .047170 

pdummBlack_c2 * SFSTOT_c2 -.301871 -.038159 

pdummAsianOther_c2 * 

SFSTOT_c2 

-.271509 .045473 

pdummHispanic_c2 * SFSTOT_c2 -.233372 .090594 
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Estimates of Covariance Parameters
a
 

Parameter Estimate Std. Error Wald Z Sig. 

Repeated Measures Var: [test=0] 73.868229 12.696984 5.818 .000 

Var: [test=1] 84.000037 15.582964 5.391 .000 

Var: [test=2] 78.634329 12.825673 6.131 .000 

ARH1 rho .287782 .111918 2.571 .010 

Intercept [subject = subjID] Variance 43.893571 12.541235 3.500 .000 

 

 

Estimates of Covariance Parameters
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Repeated Measures Var: [test=0] 52.740866 103.458963 

Var: [test=1] 58.394493 120.833420 

Var: [test=2] 57.118492 108.254919 

ARH1 rho .056923 .489429 

Intercept [subject = subjID] Variance 25.072424 76.843212 
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Selected Models that were tested but not included in final dissertation. 

These models deleted several the non-significant independent variables (i.e., number of hours 

worked, history of abuse or trauma, substance abuse) to see impact of removing variables from 

the final models. 

 
16. Mixed Model Analysis – Adding age, marital status, dummy coded race/ethnicity, 

education, household income, number of adults the home (comparing to prior final 
Parent Demographics Model #11 or Model RQ1-C) 

o Test remains significant, lower CESD scores with each subsequent time 
period 

o Age continues to be non-significant 
o Black parents have lower CESD scores over time, on average 
o Parents with less than HS degree have lower CESD scores over time, on 

average  
o As number of adults in the home increase, CESD scores decrease on 

average 
o Marital status, and Asian/Other, Hispanic parents, household income are 

not-significant 
o Model fit is much worse than final Parent Demographics model (see 

previous #11, Model RQ1-C), IC is much larger  

 

Type III Tests of Fixed Effects
a
 

Source Numerator df Denominator df F Sig. 

Intercept 1 634.015 1645.118 .000 

test 1 369.932 54.414 .000 

p_age_c 1 522.611 5.450 .020 

p_marital_recc 1 688.750 .069 .793 

pdummBlack2_c 1 562.354 9.857 .002 

pdummAsianOther_c 1 497.887 .001 .974 

pdummHispanic2_c 1 570.494 2.961 .086 

educdic_c 1 597.522 6.821 .009 

HH_incom_dicc 1 824.954 2.959 .086 

HH_Adult_c 1 967.604 7.164 .008 

a. Dependent Variable: CESD Total Score 

 

Information Criteria
a
 

-2 Log Likelihood 9166.308 

Akaike's Information Criterion (AIC) 9196.308 

Hurvich and Tsai's Criterion (AICC) 9196.713 

Bozdogan's Criterion (CAIC) 9287.659 

Schwarz's Bayesian Criterion (BIC) 9272.659 
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Estimates of Fixed Effects
a
 

Parameter Estimate Std. Error df t Sig. 

Intercept 22.026441 .543057 634.015 40.560 .000 

test -2.378599 .322453 369.932 -7.377 .000 

p_age_c -.095684 .040987 522.611 -2.334 .020 

p_marital_recc -.286240 1.089841 688.750 -.263 .793 

pdummBlack2_c -3.935745 1.253588 562.354 -3.140 .002 

pdummAsianOther_c -.049665 1.544857 497.887 -.032 .974 

pdummHispanic2_c 2.569113 1.493003 570.494 1.721 .086 

educdic_c -2.466855 .944530 597.522 -2.612 .009 

HH_incom_dicc 1.672210 .972138 824.954 1.720 .086 

HH_Adult_c -1.345685 .502766 967.604 -2.677 .008 

 

Estimates of Fixed Effects
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 20.960033 23.092850 

test -3.012669 -1.744528 

p_age_c -.176203 -.015164 

p_marital_recc -2.426051 1.853570 

pdummBlack2_c -6.398032 -1.473459 

pdummAsianOther_c -3.084907 2.985577 

pdummHispanic2_c -.363341 5.501567 

educdic_c -4.321857 -.611852 

HH_incom_dicc -.235945 3.580365 

HH_Adult_c -2.332324 -.359047 

 

 

a. Dependent Variable: CESD Total Score. 
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Covariance Parameters 

Estimates of Covariance Parameters
a
 

Parameter Estimate Std. Error Wald Z Sig. 

Repeated Measures Var: [test=0] 80.240637 8.798113 9.120 .000 

Var: [test=1] 71.785759 12.321141 5.826 .000 

Var: [test=2] 61.478087 8.372429 7.343 .000 

ARH1 rho .068924 .105190 .655 .512 

Intercept [subject = subjID] Variance 81.072436 9.616372 8.431 .000 

 

Estimates of Covariance Parameters
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Repeated Measures Var: [test=0] 64.723652 99.477696 

Var: [test=1] 51.279059 100.493171 

Var: [test=2] 47.075937 80.286352 

ARH1 rho -.137248 .269373 

Intercept [subject = subjID] Variance 64.255206 102.291164 

 

 

a. Dependent Variable: CESD Total Score. 

 

17. Mixed Model Analysis – Parent Demographics (i.e., age, marital status, dummy 
coded race/ethnicity, education, household income, number of adults the home) 
plus Relationship Factors (i.e., parental stress, social support, and AAPI-parenting 
capacity) – comparing to final Relationship Factors model in #14 or Model RQ2-D 

o Test remains significant, lower CESD scores with each subsequent time 
period 

o Age is significant, older parents have lower CESD scores on average 
o Black parents have lower CESD scores over time, on average  
o Hispanic parents continues to be significant, they have higher CESD 

scores over time on average 
o Education not significant for the first time 
o Parents with higher levels of stress have higher CESD scores over time, on 

average 
o Parents with higher level of need for social support have higher CESD 

scores over time, on average 
o AAPI-subscales all non-significant 
o Number of adults in the home continues to be non-significant 
o Marital status, and Asian/Other, household income are not-significant 
o Model fit is much worse, IC is larger than previous Parent Relationships 

model  #14 (Model RQ2-D)  
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Information Criteria
a
 

-2 Log Likelihood 8734.784 

Akaike's Information Criterion (AIC) 8778.784 

Hurvich and Tsai's Criterion (AICC) 8779.670 

Bozdogan's Criterion (CAIC) 8912.114 

Schwarz's Bayesian Criterion (BIC) 8890.114 

 

 

Type III Tests of Fixed Effects
a
 

Source Numerator df Denominator df F Sig. 

Intercept 1 509.277 2000.362 .000 

test_c2 1 431.023 10.052 .002 

p_age_c2 1 515.225 7.593 .006 

p_marital_recc2 1 660.759 .576 .448 

pdummBlack_c2 1 561.491 7.859 .005 

pdummAsianOther_c2 1 565.955 .689 .407 

pdummHispanic_c2 1 577.081 11.275 .001 

educ_dic_c2 1 613.188 4.384 .037 

hh_incom_dic_c2 1 769.062 3.844 .050 

HH_Adult_c2 1 903.035 6.246 .013 

PSITOT_c2 1 1145.115 101.265 .000 

SFSTOT_c2 1 1126.227 59.055 .000 

stendev_c3 1 1161.852 .068 .794 

stenemp_c3 1 1101.228 2.459 .117 

stencor_c3 1 1162.622 .003 .954 

stenrol_c3 1 1131.558 .009 .926 

stenpwr_c3 1 1093.574 .000 .994 

a. Dependent Variable: CESD Total Score. 
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Estimates of Fixed Effects
a
 

Parameter Estimate Std. Error df t Sig. 

Intercept 20.011287 .447426 509.277 44.725 .000 

test_c2 -1.095855 .345649 431.023 -3.170 .002 

p_age_c2 -.105380 .038243 515.225 -2.756 .006 

p_marital_recc2 -.769612 1.013981 660.759 -.759 .448 

pdummBlack_c2 -3.301871 1.177790 561.491 -2.803 .005 

pdummAsianOther_c2 -1.256167 1.513543 565.955 -.830 .407 

pdummHispanic_c2 4.733634 1.409730 577.081 3.358 .001 

educ_dic_c2 -1.876770 .896332 613.188 -2.094 .037 

hh_incom_dic_c2 1.788363 .912114 769.062 1.961 .050 

HH_Adult_c2 -1.177171 .471016 903.035 -2.499 .013 

PSITOT_c2 .166391 .016535 1145.115 10.063 .000 

SFSTOT_c2 .175801 .022877 1126.227 7.685 .000 

stendev_c3 -.061073 .233640 1161.852 -.261 .794 

stenemp_c3 .367266 .234190 1101.228 1.568 .117 

stencor_c3 -.013628 .237038 1162.622 -.057 .954 

stenrol_c3 -.020671 .221535 1131.558 -.093 .926 

stenpwr_c3 -.001158 .151273 1093.574 -.008 .994 
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Estimates of Fixed Effects
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 19.132260 20.890314 

test_c2 -1.775223 -.416487 

p_age_c2 -.180511 -.030249 

p_marital_recc2 -2.760624 1.221401 

pdummBlack_c2 -5.615284 -.988457 

pdummAsianOther_c2 -4.229015 1.716681 

pdummHispanic_c2 1.964806 7.502462 

educ_dic_c2 -3.637022 -.116517 

hh_incom_dic_c2 -.002166 3.578891 

HH_Adult_c2 -2.101583 -.252758 

PSITOT_c2 .133949 .198832 

SFSTOT_c2 .130915 .220686 

stendev_c3 -.519476 .397331 

stenemp_c3 -.092242 .826775 

stencor_c3 -.478698 .451442 

stenrol_c3 -.455337 .413996 

stenpwr_c3 -.297975 .295659 

 

 

Estimates of Covariance Parameters
a
 

Parameter Estimate Std. Error Wald Z Sig. 

Repeated Measures Var: [test=0] 72.350124 9.716926 7.446 .000 

Var: [test=1] 79.171621 13.187557 6.004 .000 

Var: [test=2] 73.119842 10.782529 6.781 .000 

ARH1 rho .223542 .102692 2.177 .029 

Intercept [subject = subjID] Variance 55.646828 10.282537 5.412 .000 
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Estimates of Covariance Parameters
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Repeated Measures Var: [test=0] 55.605703 94.136756 

Var: [test=1] 57.119651 109.737112 

Var: [test=2] 54.766355 97.624012 

ARH1 rho .015521 .413014 

Intercept [subject = subjID] Variance 38.739465 79.933202 

 

 
18. Mixed Model Analysis – Comparison to Final Interaction Model #15  (Model RQ2-E)- 

Parent Demographics (i.e., age, marital status, dummy coded race/ethnicity, 
education, household income, number of adults the home) plus Relationship 
Factors (i.e., parental stress, social support, and AAPI-parenting capacity) and 
interactions (marital status*social support; household income*parental stress; 
race/ethnicity variables*parental stress; race/ethnicity variables*social support 

o Test remains significant, lower CESD scores with each subsequent time 
period 

o Age is significant 
o Black parents is significant, with lower CESD scores over time on average 
o Hispanic parents continues to be significant, they have higher CESD 

scores over time on average 
o Education is not significant for the first time 
o Number of adults in the household is significant, higher numbers 

associated with lower CESD scores over time on average 
o Parents with higher levels of stress have higher CESD scores over time, on 

average 
o Parents with higher level of need for social support have higher CESD 

scores over time, on average 
o AAPI-subscales all non-significant 
o Number of adults in the home continues to be non-significant 
o Marital status, and Asian/Other, household income are not-significant 
o Significant interaction for household income and parental stress, marital 

status and need for social support, Asian parents and parent stress 
(borderline. P=0.054), Black parents and social support 

o Model fit is much worse, IC is larger than the Final Interaction Model #15 
(Model RQ2-E)  

 

Information Criteria
a
 

-2 Log Likelihood 8677.841 

Akaike's Information Criterion (AIC) 8737.841 

Hurvich and Tsai's Criterion (AICC) 8739.481 

Bozdogan's Criterion (CAIC) 8919.655 

Schwarz's Bayesian Criterion (BIC) 8889.655 
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Type III Tests of Fixed Effects 

Source Numerator df Denominator df F Sig. 

Intercept 1 508.291 2199.749 .000 

test_c2 1 440.942 9.356 .002 

p_age_c2 1 509.713 7.617 .006 

p_marital_recc2 1 642.590 .379 .538 

pdummBlack_c2 1 552.835 5.515 .019 

pdummAsianOther_c2 1 600.245 .900 .343 

pdummHispanic_c2 1 578.592 14.697 .000 

educ_dic_c2 1 609.090 3.868 .050 

Hh_incom_dic_c2 1 744.159 2.853 .092 

HH_Adult_c2 1 888.739 4.881 .027 

PSITOT_c2 1 1145.263 116.843 .000 

SFSTOT_c2 1 1138.420 58.430 .000 

stendev_c3 1 1161.260 .019 .889 

stenemp_c3 1 1114.214 3.558 .060 

stencor_c3 1 1156.783 .043 .835 

stenrol_c3 1 1139.413 .024 .876 

stenpwr_c3 1 1095.496 .226 .635 

hh_incom_dic_c2 * PSITOT_c2 1 1144.795 4.728 .030 

p_marital_recc2 * SFSTOT_c2 1 1139.074 6.694 .010 

pdummBlack_c2 * PSITOT_c2 1 1158.126 .941 .332 

pdummAsianOther_c2 * PSITOT_c2 1 1161.935 26.715 .000 

pdummHispanic_c2 * PSITOT_c2 1 1153.174 .822 .365 

pdummBlack_c2 * SFSTOT_c2 1 1092.536 5.535 .019 

pdummAsianOther_c2 * 

SFSTOT_c2 

1 1127.644 1.621 .203 

pdummHispanic_c2 * SFSTOT_c2 1 1111.287 .276 .599 

a. Dependent Variable: CESD Total Score 
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Estimates of Fixed Effects
a
 

Parameter Estimate Std. Error df t Sig. 

Intercept 20.368616 .434285 508.291 46.901 .000 

test_c2 -1.058831 .346163 440.942 -3.059 .002 

p_age_c2 -.101367 .036728 509.713 -2.760 .006 

p_marital_recc2 -.602593 .978329 642.590 -.616 .538 

pdummBlack_c2 -2.660438 1.132891 552.835 -2.348 .019 

pdummAsianOther_c2 1.431079 1.508644 600.245 .949 .343 

pdummHispanic_c2 5.238908 1.366575 578.592 3.834 .000 

educ_dic_c2 -1.703718 .866292 609.090 -1.967 .050 

hh_incom_dic_c2 1.490876 .882639 744.159 1.689 .092 

HH_Adult_c2 -1.014466 .459203 888.739 -2.209 .027 

PSITOT_c2 .181267 .016769 1145.263 10.809 .000 

SFSTOT_c2 .175276 .022930 1138.420 7.644 .000 

stendev_c3 .032027 .230334 1161.260 .139 .889 

stenemp_c3 .437861 .232115 1114.214 1.886 .060 

stencor_c3 .048238 .231795 1156.783 .208 .835 

stenrol_c3 -.033964 .217337 1139.413 -.156 .876 

stenpwr_c3 .070644 .148614 1095.496 .475 .635 

hh_incom_dic_c2 * PSITOT_c2 .066273 .030477 1144.795 2.175 .030 

p_marital_recc2 * SFSTOT_c2 -.133444 .051578 1139.074 -2.587 .010 

pdummBlack_c2 * PSITOT_c2 -.041558 .042846 1158.126 -.970 .332 

pdummAsianOther_c2 * PSITOT_c2 -.256440 .049614 1161.935 -5.169 .000 

pdummHispanic_c2 * PSITOT_c2 -.045019 .049669 1153.174 -.906 .365 

pdummBlack_c2 * SFSTOT_c2 -.143711 .061085 1092.536 -2.353 .019 

pdummAsianOther_c2 * 

SFSTOT_c2 

-.097766 .076784 1127.644 -1.273 .203 

pdummHispanic_c2 * SFSTOT_c2 -.041752 .079435 1111.287 -.526 .599 
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Estimates of Fixed Effects
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 19.515401 21.221830 

test_c2 -1.739165 -.378497 

p_age_c2 -.173524 -.029209 

p_marital_recc2 -2.523701 1.318515 

pdummBlack_c2 -4.885735 -.435141 

pdummAsianOther_c2 -1.531784 4.393941 

pdummHispanic_c2 2.554855 7.922961 

educ_dic_c2 -3.404999 -.002436 

hh_incom_dic_c2 -.241882 3.223635 

HH_Adult_c2 -1.915714 -.113217 

PSITOT_c2 .148364 .214169 

SFSTOT_c2 .130286 .220266 

stendev_c3 -.419890 .483944 

stenemp_c3 -.017571 .893293 

stencor_c3 -.406547 .503023 

stenrol_c3 -.460388 .392461 

stenpwr_c3 -.220957 .362244 

hh_incom_dic_c2 * PSITOT_c2 .006475 .126071 

p_marital_recc2 * SFSTOT_c2 -.234642 -.032246 

pdummBlack_c2 * PSITOT_c2 -.125623 .042507 

pdummAsianOther_c2 * PSITOT_c2 -.353783 -.159096 

pdummHispanic_c2 * PSITOT_c2 -.142470 .052432 

pdummBlack_c2 * SFSTOT_c2 -.263567 -.023854 

pdummAsianOther_c2 * 

SFSTOT_c2 

-.248420 .052889 

pdummHispanic_c2 * SFSTOT_c2 -.197612 .114108 

 

Estimates of Covariance Parameters
a
 

Parameter Estimate Std. Error Wald Z Sig. 

Repeated Measures Var: [test=0] 77.538971 11.160482 6.948 .000 

Var: [test=1] 81.726010 13.702740 5.964 .000 

Var: [test=2] 76.287871 11.587469 6.584 .000 

ARH1 rho .281620 .100270 2.809 .005 

Intercept [subject = subjID] Variance 43.092562 11.088598 3.886 .000 
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Estimates of Covariance Parameters
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Repeated Measures Var: [test=0] 58.479456 102.810327 

Var: [test=1] 58.835851 113.521613 

Var: [test=2] 56.645488 102.741443 

ARH1 rho .075841 .464390 

Intercept [subject = subjID] Variance 26.023802 71.356558 
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Appendix F:  Exploratory Three-Level Model Building 

Subsequent models are compared using the Information Criteria (IC) (-2 log likelihood) 

statistics.   

 
6. Mixed Model Analysis - Model A Unconditional Means Model  - no predictors 

o Model is significant. 
o ICC= 24.16/(75.02+66.48+24.16) = 0.15 

 

Information Criteria
a
 

-2 Log Likelihood 9554.832 

Akaike's Information Criterion (AIC) 9562.832 

Hurvich and Tsai's Criterion (AICC) 9562.864 

Bozdogan's Criterion (CAIC) 9587.349 

Schwarz's Bayesian Criterion (BIC) 9583.349 

 

Type III Tests of Fixed Effects
a
 

Source Numerator df Denominator df F Sig. 

Intercept 1 18.665 268.207 .000 

a. Dependent Variable: CESD Total Score. 

 

 

Estimates of Fixed Effects
a
 

Parameter Estimate Std. Error df t Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 20.437595 1.247943 18.665 16.377 .000 17.822443 23.052746 

 

 

Estimates of Covariance Parameters
a
 

Parameter Estimate Std. Error Wald Z Sig. 

Residual 75.016551 3.968555 18.903 .000 

Intercept [subject = subjID] Variance 66.481368 6.487106 10.248 .000 

Intercept [subject = FCbyprogdet] Variance 24.161085 9.146174 2.642 .008 
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Estimates of Covariance Parameters
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Residual 67.627993 83.212331 

Intercept [subject = subjID] Variance 54.908751 80.493040 

Intercept [subject = FCbyprogdet] Variance 11.505203 50.738614 

 

 

a. Dependent Variable: CESD Total Score. 

 

7. Mixed Model Analysis - Model B, Unconditional Growth Model Time as Predictor 
o Model is significant, there is a significant different in CESD scores across 

the time periods. 
o On average, CESD scores decrease over each subsequent time period. 
o Model fit improves, IC is smaller by 59 points 

Information Criteria
a
 

-2 Log Likelihood 9495.373 

Akaike's Information Criterion (AIC) 9505.373 

Hurvich and Tsai's Criterion (AICC) 9505.421 

Bozdogan's Criterion (CAIC) 9536.020 

Schwarz's Bayesian Criterion (BIC) 9531.020 

The information criteria are displayed in smaller-is-

better forms. 

a. Dependent Variable: CESD Total Score. 

 

 
Fixed Effects 

Type III Tests of Fixed Effects
a
 

Source Numerator df Denominator df F Sig. 

Intercept 1 19.969 309.673 .000 

test 1 804.387 61.951 .000 

 

 

Estimates of Fixed Effects
a
 

Parameter Estimate Std. Error df T Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 22.188739 1.260902 19.969 17.598 .000 19.558285 24.819192 

test -2.467848 .313541 804.387 -7.871 .000 -3.083302 -1.852393 
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Covariance Parameters 

Estimates of Covariance Parameters
a
 

Parameter Estimate Std. Error Wald Z Sig. 

Residual 69.082555 3.664311 18.853 .000 

Intercept [subject = subjID] Variance 69.075310 6.474398 10.669 .000 

Intercept [subject = FCbyprogdet] Variance 23.869791 9.030565 2.643 .008 

 

Estimates of Covariance Parameters
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Residual 62.261352 76.651073 

Intercept [subject = subjID] Variance 57.483090 83.005254 

Intercept [subject = FCbyprogdet] Variance 11.371477 50.104921 

 

 

a. Dependent Variable: CESD Total Score. 

 

8. Mixed Model Analysis - Adding Age and assigned duration 
o Test remains significant, lower CESD scores with each subsequent time period 
o Age is significant, on average older parents have lower CESD scores at program 

level 
o Assigned duration is not significant 
o Model fit improves significantly; IC is smaller than prior model. 

 

Information Criteria
a
 

-2 Log Likelihood 9481.159 

Akaike's Information Criterion (AIC) 9501.159 

Hurvich and Tsai's Criterion (AICC) 9501.337 

Bozdogan's Criterion (CAIC) 9562.452 

Schwarz's Bayesian Criterion (BIC) 9552.452 

 

 

Fixed Effects 

Type III Tests of Fixed Effects
a
 

Source Numerator df Denominator df F Sig. 

Intercept 1 20.700 378.819 .000 

Test 1 394.006 54.654 .000 

p_age_c 1 433.554 4.595 .033 

AssignDuration_c 1 19.085 3.516 .076 
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Estimates of Fixed Effects
a
 

Parameter Estimate Std. Error df t Sig. 

Intercept 22.209535 1.141100 20.700 19.463 .000 

Test -2.298567 .310918 394.006 -7.393 .000 

p_age_c -.100052 .046675 433.554 -2.144 .033 

AssignDuration_c .797303 .425229 19.085 1.875 .076 

 

Estimates of Fixed Effects
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 19.834396 24.584675 

test -2.909832 -1.687302 

p_age_c -.191790 -.008314 

AssignDuration_c -.092444 1.687051 

 

 

a. Dependent Variable: CESD Total Score. 

 

 
Covariance Parameters 

Estimates of Covariance Parameters
a
 

Parameter Estimate Std. Error Wald Z Sig. 

Repeated Measures Var: [test=0] 81.884503 8.050588 10.171 .000 

Var: [test=1] 65.646195 10.554549 6.220 .000 

Var: [test=2] 56.286063 7.171439 7.849 .000 

ARH1 rho .005197 .097476 .053 .957 

Intercept [subject = subjID] Variance 66.463677 7.971667 8.337 .000 

Intercept [subject = FCbyprogdet] Variance 18.365021 7.204450 2.549 .011 
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Estimates of Covariance Parameters
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Repeated Measures Var: [test=0] 67.532786 99.286174 

Var: [test=1] 47.902037 89.963251 

Var: [test=2] 43.847901 72.252509 

ARH1 rho -.183747 .193770 

Intercept [subject = subjID] Variance 52.540123 84.077086 

Intercept [subject = FCbyprogdet] Variance 8.512790 39.619677 

 

 

a. Dependent Variable: CESD Total Score. 

 

9. Mixed Model Analysis – adding assigned duration, age and marital status 
o Test remains significant, lower CESD scores with each subsequent time 

period 
o Age remains significant, on average older parents with lower CESD scores 
o Assigned duration and Marital status is not-significant 

o Model fit improves, IC is smaller than previous model  

Information Criteria
a
 

-2 Log Likelihood 9423.513 

Akaike's Information Criterion (AIC) 9445.513 

Hurvich and Tsai's Criterion (AICC) 9445.728 

Bozdogan's Criterion (CAIC) 9512.874 

Schwarz's Bayesian Criterion (BIC) 9501.874 

The information criteria are displayed in smaller-is-

better forms. 

a. Dependent Variable: CESD Total Score. 

 

 
Fixed Effects 

Type III Tests of Fixed Effects
a
 

Source Numerator df Denominator df F Sig. 

Intercept 1 20.382 357.687 .000 

Test 1 392.828 53.867 .000 

p_age_c 1 441.676 4.685 .031 

p_marital_recc 1 644.878 1.840 .175 

AssignDuration_c 1 18.918 3.530 .076 
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Estimates of Fixed Effects
a
 

Parameter Estimate Std. Error df t Sig. 

Intercept 22.200499 1.173846 20.382 18.913 .000 

Test -2.285358 .311383 392.828 -7.339 .000 

p_age_c -.101846 .047053 441.676 -2.164 .031 

p_marital_recc -1.282123 .945138 644.878 -1.357 .175 

AssignDuration_c .822996 .438061 18.918 1.879 .076 

 

Estimates of Fixed Effects
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 19.754838 24.646159 

test -2.897543 -1.673173 

p_age_c -.194321 -.009370 

p_marital_recc -3.138041 .573796 

AssignDuration_c -.094143 1.740135 

 

 

a. Dependent Variable: CESD Total Score. 

 

 
 
Covariance Parameters 

Estimates of Covariance Parameters
a
 

Parameter Estimate Std. Error Wald Z Sig. 

Repeated Measures Var: [test=0] 81.682654 7.953420 10.270 .000 

Var: [test=1] 63.734180 10.354949 6.155 .000 

Var: [test=2] 55.909207 7.114065 7.859 .000 

ARH1 rho -.004249 .097267 -.044 .965 

Intercept [subject = subjID] Variance 66.802858 7.881193 8.476 .000 

Intercept [subject = FCbyprogdet] Variance 19.695038 7.686839 2.562 .010 
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Estimates of Covariance Parameters
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Repeated Measures Var: [test=0] 67.491419 98.857841 

Var: [test=1] 46.352902 87.633041 

Var: [test=2] 43.568615 71.745211 

ARH1 rho -.192462 .184266 

Intercept [subject = subjID] Variance 53.011848 84.181594 

Intercept [subject = FCbyprogdet] Variance 9.165131 42.322857 

 

 

 

 
10.  Mixed Model Analysis – adding assigned duration, age, marital status, and dummy 
coded race/ethnicity 

o Test remains significant, lower CESD scores with each subsequent time 
period 

o Age remains significant, on average older parents with lower CESD scores 
o Assigned duration is almost significant, longer duration is associated with 

higher CESD scores on average 
o Marital status, and Black, Asian/Other, Hispanic parents are not-significant 
o Model fit improves, IC is smaller than previous model  

Information Criteria
a
 

-2 Log Likelihood 9417.732 

Akaike's Information Criterion (AIC) 9445.732 

Hurvich and Tsai's Criterion (AICC) 9446.075 

Bozdogan's Criterion (CAIC) 9531.464 

Schwarz's Bayesian Criterion (BIC) 9517.464 

The information criteria are displayed in smaller-is-

better forms. 

a. Dependent Variable: CESD Total Score. 
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Fixed Effects 

Type III Tests of Fixed Effects
a
 

Source Numerator df Denominator df F Sig. 

Intercept 1 19.244 364.040 .000 

Test 1 391.674 54.543 .000 

p_age_c 1 435.118 5.582 .019 

p_marital_recc 1 638.275 2.275 .132 

pdummBlack2_c 1 415.230 .695 .405 

pdummAsianOther_c 1 149.993 3.309 .071 

pdummHispanic2_c 1 583.543 .353 .553 

AssignDuration_c 1 18.560 4.255 .053 

a. Dependent Variable: CESD Total Score. 

 

Estimates of Fixed Effects
a
 

Parameter Estimate Std. Error Df t Sig. 

Intercept 22.276280 1.167530 19.244 19.080 .000 

Test -2.304208 .311999 391.674 -7.385 .000 

p_age_c -.111098 .047022 435.118 -2.363 .019 

p_marital_recc -1.437776 .953297 638.275 -1.508 .132 

pdummBlack2_c -1.228340 1.473437 415.230 -.834 .405 

pdummAsianOther_c 4.176544 2.295813 149.993 1.819 .071 

pdummHispanic2_c -.874391 1.472470 583.543 -.594 .553 

AssignDuration_c .907561 .439999 18.560 2.063 .053 

 

Estimates of Fixed Effects
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 19.834707 24.717853 

Test -2.917611 -1.690805 

p_age_c -.203516 -.018679 

p_marital_recc -3.309754 .434203 

pdummBlack2_c -4.124666 1.667986 

pdummAsianOther_c -.359768 8.712855 

pdummHispanic2_c -3.766377 2.017596 

AssignDuration_c -.014846 1.829968 

 

 

a. Dependent Variable: CESD Total Score. 
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Estimates of Covariance Parameters
a
 

Parameter Estimate Std. Error Wald Z Sig. 

Repeated Measures Var: [test=0] 80.979003 7.833934 10.337 .000 

Var: [test=1] 62.317104 10.242615 6.084 .000 

Var: [test=2] 56.914429 7.179353 7.928 .000 

ARH1 rho -.014144 .097545 -.145 .885 

Intercept [subject = subjID] Variance 66.221290 7.783558 8.508 .000 

Intercept [subject = FCbyprogdet] Variance 19.443731 7.823314 2.485 .013 

 

Estimates of Covariance Parameters
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Repeated Measures Var: [test=0] 66.992614 97.885403 

Var: [test=1] 45.154536 86.002911 

Var: [test=2] 44.447704 72.877831 

ARH1 rho -.202529 .175251 

Intercept [subject = subjID] Variance 52.595501 83.377079 

Intercept [subject = FCbyprogdet] Variance 8.836759 42.782505 

 

 

a. Dependent Variable: CESD Total Score. 

11. Mixed Model Analysis – adding assigned duration, age, marital status, dummy coded 

race/ethnicity, and education 
o Test remains significant, lower CESD scores with each subsequent time period 
o Age remains significant, on average older parents with lower CESD scores 
o Assigned duration is almost significant, longer duration is associated with higher 

CESD scores on average 
o Marital status, Black, Asian/Other, Hispanic parents, education are not-significant 
o Model fit improves, IC is smaller than previous model  

 

Information Criteria
a
 

-2 Log Likelihood 9295.885 

Akaike's Information Criterion (AIC) 9325.885 

Hurvich and Tsai's Criterion (AICC) 9326.282 

Bozdogan's Criterion (CAIC) 9417.546 

Schwarz's Bayesian Criterion (BIC) 9402.546 

The information criteria are displayed in smaller-is-
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better forms. 

a. Dependent Variable: CESD Total Score. 

 

 
 
Fixed Effects 
 

Type III Tests of Fixed Effects
a
 

Source Numerator df Denominator df F Sig. 

Intercept 1 18.869 356.965 .000 

Test 1 385.142 52.504 .000 

p_age_c 1 432.571 5.347 .021 

p_marital_recc 1 635.977 1.988 .159 

pdummBlack2_c 1 414.639 .743 .389 

pdummAsianOther_c 1 153.241 3.185 .076 

pdummHispanic2_c 1 574.536 .419 .518 

educdic_c 1 605.438 .073 .788 

AssignDuration_c 1 18.309 4.319 .052 

a. Dependent Variable: CESD Total Score. 

 

Estimates of Fixed Effects
a
 

Parameter Estimate Std. Error Df t Sig. 

Intercept 22.280712 1.179279 18.869 18.894 .000 

Test -2.284534 .315284 385.142 -7.246 .000 

p_age_c -.109139 .047199 432.571 -2.312 .021 

p_marital_recc -1.363993 .967335 635.977 -1.410 .159 

pdummBlack2_c -1.273618 1.477780 414.639 -.862 .389 

pdummAsianOther_c 4.118989 2.308015 153.241 1.785 .076 

pdummHispanic2_c -.960768 1.484120 574.536 -.647 .518 

educdic_c .249226 .924247 605.438 .270 .788 

AssignDuration_c .924865 .445040 18.309 2.078 .052 
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Estimates of Fixed Effects
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 19.811290 24.750133 

Test -2.904428 -1.664640 

p_age_c -.201906 -.016372 

p_marital_recc -3.263549 .535563 

pdummBlack2_c -4.178493 1.631258 

pdummAsianOther_c -.440645 8.678624 

pdummHispanic2_c -3.875730 1.954194 

educdic_c -1.565895 2.064346 

AssignDuration_c -.009000 1.858730 

 

 

 

 
Covariance Parameters 

Estimates of Covariance Parameters
a
 

Parameter Estimate Std. Error Wald Z Sig. 

Repeated Measures Var: [test=0] 80.724158 7.983869 10.111 .000 

Var: [test=1] 62.154099 10.402016 5.975 .000 

Var: [test=2] 57.847353 7.327483 7.895 .000 

ARH1 rho -.008705 .099699 -.087 .930 

Intercept [subject = subjID] Variance 66.097612 7.942078 8.322 .000 

Intercept [subject = FCbyprogdet] Variance 19.883968 8.063053 2.466 .014 

 

Estimates of Covariance Parameters
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Repeated Measures Var: [test=0] 66.499298 97.991857 

Var: [test=1] 44.772771 86.283068 

Var: [test=2] 45.129695 74.148879 

ARH1 rho -.201338 .184576 

Intercept [subject = subjID] Variance 52.228567 83.649514 

Intercept [subject = FCbyprogdet] Variance 8.981242 44.021996 
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12. Mixed Model Analysis – adding assign duration, age, marital status, dummy coded 
race/ethnicity, education, number of adults in household 
o Test remains significant, lower CESD scores with each subsequent time period 
o Age remains significant, on average older parents with lower CESD scores 
o Assigned duration is significant; longer duration is associated with higher CESD 

scores on average 
o Number of adults in household is almost significant; more adults associated with 

lower CESD scores 
o Marital status, Black, Asian/Other, Hispanic parents, education are not-significant 
o Model fit improves, IC is smaller than previous model  

 

Information Criteria
a
 

-2 Log Likelihood 9231.146 

Akaike's Information Criterion (AIC) 9263.146 

Hurvich and Tsai's Criterion (AICC) 9263.599 

Bozdogan's Criterion (CAIC) 9360.812 

Schwarz's Bayesian Criterion (BIC) 9344.812 

The information criteria are displayed in smaller-is-

better forms. 

a. Dependent Variable: CESD Total Score. 

 

Fixed Effects 
 

Type III Tests of Fixed Effects
a
 

Source Numerator df Denominator df F Sig. 

Intercept 1 18.789 373.131 .000 

Test 1 383.610 52.762 .000 

p_age_c 1 424.448 6.384 .012 

p_marital_recc 1 662.086 .846 .358 

pdummBlack2_c 1 396.611 1.194 .275 

pdummAsianOther_c 1 145.755 3.091 .081 

pdummHispanic2_c 1 574.352 .352 .553 

educdic_c 1 605.774 .044 .834 

HH_Adult_c 1 970.625 3.792 .052 

AssignDuration_c 1 18.287 4.500 .048 

a. Dependent Variable: CESD Total Score. 
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Estimates of Fixed Effects
a
 

Parameter Estimate Std. Error df t Sig. 

Intercept 22.285248 1.153684 18.789 19.317 .000 

Test -2.302318 .316959 383.610 -7.264 .000 

p_age_c -.119890 .047448 424.448 -2.527 .012 

p_marital_recc -.925104 1.005528 662.086 -.920 .358 

pdummBlack2_c -1.617956 1.480846 396.611 -1.093 .275 

pdummAsianOther_c 4.034740 2.295069 145.755 1.758 .081 

pdummHispanic2_c -.881369 1.486514 574.352 -.593 .553 

educdic_c .194760 .927343 605.774 .210 .834 

HH_Adult_c -.940087 .482785 970.625 -1.947 .052 

AssignDuration_c .924342 .435723 18.287 2.121 .048 

= 

Estimates of Fixed Effects
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 19.868721 24.701775 

test -2.925514 -1.679123 

p_age_c -.213154 -.026627 

p_marital_recc -2.899513 1.049305 

pdummBlack2_c -4.529245 1.293334 

pdummAsianOther_c -.501173 8.570654 

pdummHispanic2_c -3.801035 2.038297 

educdic_c -1.626437 2.015956 

HH_Adult_c -1.887510 .007336 

AssignDuration_c .009949 1.838734 

 

Estimates of Covariance Parameters
a
 

Parameter Estimate Std. Error Wald Z Sig. 

Repeated Measures Var: [test=0] 79.655771 7.985396 9.975 .000 

Var: [test=1] 61.795453 10.501906 5.884 .000 

Var: [test=2] 59.085853 7.504180 7.874 .000 

ARH1 rho .000153 .100955 .002 .999 

Intercept [subject = subjID] Variance 66.302858 8.043624 8.243 .000 

Intercept [subject = FCbyprogdet] Variance 18.828679 7.730627 2.436 .015 
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Estimates of Covariance Parameters
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Repeated Measures Var: [test=0] 65.446331 96.950307 

Var: [test=1] 44.289217 86.221393 

Var: [test=2] 46.065622 75.786192 

ARH1 rho -.195178 .195473 

Intercept [subject = subjID] Variance 52.271810 84.100185 

Intercept [subject = FCbyprogdet] Variance 8.420461 42.102107 

 

 

a. Dependent Variable: CESD Total Score. 

 

13. Mixed Model Analysis – adding assign duration, age, marital status, dummy 
coded race/ethnicity, education, number of adults in household, household 
income 
o Test remains significant, lower CESD scores with each subsequent time 

period 
o Age remains significant, on average older parents with lower CESD scores 
o Assigned duration is significant (p=0.045) longer duration is associated 

with higher CESD scores on average 
o Number of adults in household no longer significant 
o Marital status, Black, Asian/Other, Hispanic parents, education are not-

significant 
o Model fit improves, IC is smaller than previous model  

 

Information Criteria
a
 

-2 Log Likelihood 9105.997 

Akaike's Information Criterion (AIC) 9139.997 

Hurvich and Tsai's Criterion (AICC) 9140.515 

Bozdogan's Criterion (CAIC) 9243.528 

Schwarz's Bayesian Criterion (BIC) 9226.528 

The information criteria are displayed in smaller-is-

better forms. 

a. Dependent Variable: CESD Total Score. 
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Fixed Effects 

Type III Tests of Fixed Effects
a
 

Source Numerator df Denominator df F Sig. 

Intercept 1 18.739 379.693 .000 

Test 1 376.013 53.143 .000 

p_age_c 1 418.220 6.880 .009 

p_marital_recc 1 654.646 .334 .563 

pdummBlack2_c 1 384.422 1.026 .312 

pdummAsianOther_c 1 137.502 2.495 .117 

pdummHispanic2_c 1 565.824 .420 .517 

educdic_c 1 604.327 .002 .963 

HH_Adult_c 1 948.834 3.257 .071 

HH_incom_dicc 1 780.192 2.911 .088 

AssignDuration_c 1 18.181 4.638 .045 

a. Dependent Variable: CESD Total Score. 

 

 

 

Estimates of Fixed Effects
a
 

Parameter Estimate Std. Error df t Sig. 

Intercept 22.317838 1.145344 18.739 19.486 .000 

test -2.340080 .321002 376.013 -7.290 .000 

p_age_c -.125510 .047850 418.220 -2.623 .009 

p_marital_recc -.595294 1.029315 654.646 -.578 .563 

pdummBlack2_c -1.514406 1.494868 384.422 -1.013 .312 

pdummAsianOther_c 3.641012 2.305268 137.502 1.579 .117 

pdummHispanic2_c -.974207 1.503775 565.824 -.648 .517 

educdic_c -.043379 .943927 604.327 -.046 .963 

HH_Adult_c -.885908 .490887 948.834 -1.805 .071 

HH_incom_dicc 1.580151 .926155 780.192 1.706 .088 

AssignDuration_c .930864 .432257 18.181 2.153 .045 
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Estimates of Fixed Effects
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 19.918345 24.717331 

Test -2.971264 -1.708896 

p_age_c -.219566 -.031455 

p_marital_recc -2.616450 1.425863 

pdummBlack2_c -4.453547 1.424735 

pdummAsianOther_c -.917349 8.199373 

pdummHispanic2_c -3.927869 1.979456 

educdic_c -1.897155 1.810396 

HH_Adult_c -1.849257 .077442 

HH_incom_dicc -.237901 3.398203 

AssignDuration_c .023371 1.838356 

 

 

a. Dependent Variable: CESD Total Score. 

 

Covariance Parameters 

Estimates of Covariance Parameters
a
 

Parameter Estimate Std. Error Wald Z Sig. 

Repeated Measures Var: [test=0] 81.160704 8.351890 9.718 .000 

Var: [test=1] 63.987518 10.890976 5.875 .000 

Var: [test=2] 59.797650 7.786924 7.679 .000 

ARH1 rho .023140 .102638 .225 .822 

Intercept [subject = subjID] Variance 64.999653 8.351398 7.783 .000 

Intercept [subject = FCbyprogdet] Variance 18.410205 7.628948 2.413 .016 

 

Estimates of Covariance Parameters
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Repeated Measures Var: [test=0] 66.336477 99.297703 

Var: [test=1] 45.837061 89.325153 

Var: [test=2] 46.327578 77.184242 

ARH1 rho -.176271 .220726 

Intercept [subject = subjID] Variance 50.529557 83.613534 

Intercept [subject = FCbyprogdet] Variance 8.172066 41.474907 
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a. Dependent Variable: CESD Total Score. 

 

14. Mixed Model Analysis – adding assign duration, age, marital status, dummy coded 
race/ethnicity, education, number of adults in household, household income, 
substance abuse 
o Test remains significant, lower CESD scores with each subsequent time period 
o Age remains significant, on average older parents with lower CESD scores 
o Assigned duration is significant (p=0.047) longer duration is associated with higher 

CESD scores on average 
o Number of adults in household no longer significant (p=0.056) 
o Marital status, Black, Asian/Other, Hispanic parents, education, household income 

are not-significant 
o Model fit improves, IC is smaller than previous model  

 

Information Criteria
a
 

-2 Log Likelihood 8963.732 

Akaike's Information Criterion (AIC) 8999.732 

Hurvich and Tsai's Criterion (AICC) 9000.321 

Bozdogan's Criterion (CAIC) 9109.051 

Schwarz's Bayesian Criterion (BIC) 9091.051 

The information criteria are displayed in smaller-is-

better forms. 

a. Dependent Variable: CESD Total Score. 

 

Fixed Effects 
 

Type III Tests of Fixed Effects
a
 

Source Numerator df Denominator df F Sig. 

Intercept 1 18.708 367.078 .000 

Test 1 369.736 51.881 .000 

p_age_c 1 418.690 6.720 .010 

p_marital_recc 1 638.992 .479 .489 

pdummBlack2_c 1 389.826 .615 .434 

pdummAsianOther_c 1 143.815 2.467 .118 

pdummHispanic2_c 1 558.026 .238 .626 

educdic_c 1 595.121 .000 1.000 

HH_Adult_c 1 935.678 3.647 .056 

HH_incom_dicc 1 777.424 1.945 .164 

anySAdic_copy_c 1 518.031 2.312 .129 

AssignDuration_c 1 18.144 4.530 .047 
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a. Dependent Variable: CESD Total Score. 

 

Estimates of Fixed Effects
a
 

Parameter Estimate Std. Error df t Sig. 

Intercept 22.366954 1.167422 18.708 19.159 .000 

Test -2.336421 .324375 369.736 -7.203 .000 

p_age_c -.125286 .048330 418.690 -2.592 .010 

p_marital_recc -.723338 1.045095 638.992 -.692 .489 

pdummBlack2_c -1.197088 1.527013 389.826 -.784 .434 

pdummAsianOther_c 3.655274 2.327223 143.815 1.571 .118 

pdummHispanic2_c -.749215 1.537109 558.026 -.487 .626 

educdic_c .000122 .956795 595.121 .000 1.000 

HH_Adult_c -.947848 .496326 935.678 -1.910 .056 

HH_incom_dicc 1.314813 .942801 777.424 1.395 .164 

anySAdic_copy_c 1.758714 1.156756 518.031 1.520 .129 

AssignDuration_c .937468 .440478 18.144 2.128 .047 

 

Estimates of Fixed Effects
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 19.920928 24.812980 

test -2.974272 -1.698569 

p_age_c -.220286 -.030286 

p_marital_recc -2.775574 1.328898 

pdummBlack2_c -4.199299 1.805123 

pdummAsianOther_c -.944707 8.255254 

pdummHispanic2_c -3.768442 2.270012 

educdic_c -1.878983 1.879227 

HH_Adult_c -1.921888 .026193 

HH_incom_dicc -.535924 3.165551 

anySAdic_copy_c -.513795 4.031223 

AssignDuration_c .012586 1.862349 

 

 

a. Dependent Variable: CESD Total Score. 
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Covariance Parameters 
 

Estimates of Covariance Parameters
a
 

Parameter Estimate Std. Error Wald Z Sig. 

Repeated Measures Var: [test=0] 81.768033 8.490087 9.631 .000 

Var: [test=1] 65.442525 11.110011 5.890 .000 

Var: [test=2] 59.958670 7.905311 7.585 .000 

ARH1 rho .025987 .102882 .253 .801 

Intercept [subject = subjID] Variance 65.065362 8.459521 7.691 .000 

Intercept [subject = FCbyprogdet] Variance 19.213693 7.935077 2.421 .015 

 

Estimates of Covariance Parameters
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Repeated Measures Var: [test=0] 66.711717 100.222441 

Var: [test=1] 46.919538 91.278053 

Var: [test=2] 46.304636 77.638925 

ARH1 rho -.173999 .223914 

Intercept [subject = subjID] Variance 50.428988 83.949758 

Intercept [subject = FCbyprogdet] Variance 8.552095 43.166732 

 

 

a. Dependent Variable: CESD Total Score. 

 

 
15. Mixed Model Analysis – adding assign duration, age, marital status, dummy 

coded race/ethnicity, education, number of adults in household, household 
income, substance abuse, history of abuse/trauma 
o Test remains significant, lower CESD scores with each subsequent time 

period 
o Age remains significant, on average older parents with lower CESD scores 
o Assigned duration is almost significant (p=0.057) longer duration is 

associated with higher CESD scores on average 
o History of abuse/trauma is significant, history associated with higher CESD 

scores 
o Number of adults in household no longer significant (p=0.056) 
o Marital status, Black, Asian/Other, Hispanic parents, education are not-

significant 
o Model fit improves, IC is smaller than previous model  
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Information Criteria
a
 

-2 Log Likelihood 8896.301 

Akaike's Information Criterion (AIC) 8934.301 

Hurvich and Tsai's Criterion (AICC) 8934.959 

Bozdogan's Criterion (CAIC) 9049.596 

Schwarz's Bayesian Criterion (BIC) 9030.596 

The information criteria are displayed in smaller-is-

better forms. 

a. Dependent Variable: CESD Total Score. 

 

 
Fixed Effects 
 

Type III Tests of Fixed Effects
a
 

Source Numerator df Denominator df F Sig. 

Intercept 1 18.092 276.502 .000 

Test 1 368.541 56.172 .000 

p_age_c 1 469.230 5.777 .017 

p_marital_recc 1 622.329 .023 .880 

pdummBlack2_c 1 466.801 .370 .543 

pdummAsianOther_c 1 203.310 2.868 .092 

pdummHispanic2_c 1 554.798 .471 .493 

educdic_c 1 589.532 .019 .889 

HH_Adult_c 1 914.706 3.357 .067 

HH_incom_dicc 1 766.006 1.115 .291 

anySAdic_copy_c 1 514.120 .270 .604 

hxabusedic_c2 1 529.919 20.455 .000 

AssignDuration_c 1 17.758 4.149 .057 

a. Dependent Variable: CESD Total Score. 
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Estimates of Fixed Effects
a
 

Parameter Estimate Std. Error df t Sig. 

Intercept 22.359417 1.344656 18.092 16.628 .000 

Test -2.435255 .324925 368.541 -7.495 .000 

p_age_c -.115399 .048010 469.230 -2.404 .017 

p_marital_recc -.157316 1.040294 622.329 -.151 .880 

pdummBlack2_c -.927914 1.524516 466.801 -.609 .543 

pdummAsianOther_c 4.031035 2.380380 203.310 1.693 .092 

pdummHispanic2_c -1.040734 1.515712 554.798 -.687 .493 

educdic_c .131385 .943552 589.532 .139 .889 

HH_Adult_c -.896700 .489438 914.706 -1.832 .067 

HH_incom_dicc .983599 .931501 766.006 1.056 .291 

anySAdic_copy_c .603063 1.161632 514.120 .519 .604 

hxabusedic_c2 4.578754 1.012401 529.919 4.523 .000 

AssignDuration_c 1.035946 .508600 17.758 2.037 .057 

 

Estimates of Fixed Effects
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 19.535434 25.183401 

test -3.074194 -1.796316 

p_age_c -.209741 -.021058 

p_marital_recc -2.200228 1.885597 

pdummBlack2_c -3.923677 2.067850 

pdummAsianOther_c -.662362 8.724431 

pdummHispanic2_c -4.017970 1.936503 

educdic_c -1.721747 1.984516 

HH_Adult_c -1.857252 .063852 

HH_incom_dicc -.844998 2.812197 

anySAdic_copy_c -1.679066 2.885191 

hxabusedic_c2 2.589942 6.567566 

AssignDuration_c -.033626 2.105517 

 

 

a. Dependent Variable: CESD Total Score. 
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Covariance Parameters 

Estimates of Covariance Parameters
a
 

Parameter Estimate Std. Error Wald Z Sig. 

Repeated Measures Var: [test=0] 80.316213 8.485361 9.465 .000 

Var: [test=1] 69.565449 11.324070 6.143 .000 

Var: [test=2] 61.506431 8.236686 7.467 .000 

ARH1 rho .052860 .101165 .523 .601 

Intercept [subject = subjID] Variance 58.572680 8.356863 7.009 .000 

Intercept [subject = FCbyprogdet] Variance 27.366228 10.727230 2.551 .011 

 

Estimates of Covariance Parameters
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Repeated Measures Var: [test=0] 65.294151 98.794362 

Var: [test=1] 50.562960 95.709424 

Var: [test=2] 47.307626 79.966834 

ARH1 rho -.144899 .246559 

Intercept [subject = subjID] Variance 44.284306 77.471213 

Intercept [subject = FCbyprogdet] Variance 12.692707 59.003208 

 

 

a. Dependent Variable: CESD Total Score. 
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16. Mixed Model Analysis – Model RQ3-C Parent Demographics- adding assign 

duration, age, marital status, dummy coded race/ethnicity, education, number 
of adults in household, household income, substance abuse, history of 
abuse/trauma, number of hours worked (Parent Demographics model) 
o Test remains significant, lower CESD scores with each subsequent time 

period 
o Age not significant for the first time 
o Assigned duration no longer significant 
o History of abuse/trauma is significant, history associated with higher CESD 

scores 
o Number of adults in household no longer significant (p=0.056) 
o Marital status, Black, Asian/Other, Hispanic parents, education, number of 

hours worked are not-significant 
o Model fit significantly improves, IC is smaller than previous model by 1501 

points 

 

 

 

Information Criteria
a
 

-2 Log Likelihood 7394.954 

Akaike's Information Criterion (AIC) 7434.954 

Hurvich and Tsai's Criterion (AICC) 7435.835 

Bozdogan's Criterion (CAIC) 7552.603 

Schwarz's Bayesian Criterion (BIC) 7532.603 

The information criteria are displayed in smaller-is-

better forms. 

a. Dependent Variable: CESD Total Score. 
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Type III Tests of Fixed Effects
a
 

Source Numerator df Denominator df F Sig. 

Intercept 1 19.088 257.392 .000 

test 1 312.486 48.942 .000 

p_age_c 1 434.209 1.980 .160 

p_marital_recc 1 482.525 .044 .834 

pdummBlack2_c 1 412.354 .118 .732 

pdummAsianOther_c 1 211.448 2.515 .114 

pdummHispanic2_c 1 459.546 .606 .437 

educdic_c 1 491.166 .000 .995 

HH_Adult_c 1 736.126 2.580 .109 

HH_incom_dicc 1 628.725 2.329 .127 

anySAdic_copy_c 1 422.992 .003 .955 

hxabusedic_c2 1 438.358 17.272 .000 

work4_c 1 669.074 .212 .646 

AssignDuration_c 1 17.595 3.353 .084 

 

 

Estimates of Fixed Effects
a
 

Parameter Estimate Std. Error df T Sig. 

Intercept 22.873105 1.425697 19.088 16.043 .000 

test -2.531159 .361809 312.486 -6.996 .000 

p_age_c -.074340 .052830 434.209 -1.407 .160 

p_marital_recc -.237137 1.129824 482.525 -.210 .834 

pdummBlack2_c -.557261 1.625277 412.354 -.343 .732 

pdummAsianOther_c 3.812218 2.403733 211.448 1.586 .114 

pdummHispanic2_c -1.196520 1.536434 459.546 -.779 .437 

educdic_c -.007119 1.061109 491.166 -.007 .995 

HH_Adult_c -.935805 .582608 736.126 -1.606 .109 

HH_incom_dicc 1.633925 1.070685 628.725 1.526 .127 

anySAdic_copy_c -.072287 1.286694 422.992 -.056 .955 

hxabusedic_c2 4.702191 1.131444 438.358 4.156 .000 

work4_c .011462 .024922 669.074 .460 .646 

AssignDuration_c .968483 .528909 17.595 1.831 .084 
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Estimates of Fixed Effects
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 19.890012 25.856197 

Test -3.243049 -1.819268 

p_age_c -.178174 .029494 

p_marital_recc -2.457119 1.982845 

pdummBlack2_c -3.752122 2.637600 

pdummAsianOther_c -.926132 8.550568 

pdummHispanic2_c -4.215827 1.822787 

educdic_c -2.091992 2.077753 

HH_Adult_c -2.079576 .207967 

HH_incom_dicc -.468626 3.736476 

anySAdic_copy_c -2.601398 2.456825 

hxabusedic_c2 2.478461 6.925920 

work4_c -.037472 .060396 

AssignDuration_c -.144548 2.081514 

 

Estimates of Covariance Parameters
a
 

Parameter Estimate Std. Error Wald Z Sig. 

Repeated Measures Var: [test=0] 80.038713 9.436296 8.482 .000 

Var: [test=1] 72.464175 12.567127 5.766 .000 

Var: [test=2] 64.735210 9.291866 6.967 .000 

ARH1 rho .063133 .108499 .582 .561 

Intercept [subject = subjID] Variance 56.058577 9.117502 6.148 .000 

Intercept [subject = FCbyprogdet] Variance 29.196876 11.607002 2.515 .012 

 

Estimates of Covariance Parameters
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Repeated Measures Var: [test=0] 63.525236 100.844891 

Var: [test=1] 51.582620 101.798951 

Var: [test=2] 48.860968 85.766770 

ARH1 rho -.149167 .269869 

Intercept [subject = subjID] Variance 40.756850 77.105176 

Intercept [subject = FCbyprogdet] Variance 13.395147 63.639282 
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17. Mixed Model Analysis – adding assign duration, age, marital status, dummy 

coded race/ethnicity, education, number of adults in household, household 
income, substance abuse, history of abuse/trauma, number of hours worked, 
parental stress 
o Test remains significant, lower CESD scores with each subsequent time 

period 
o Age borderline significant (p=0.054), older parents with lower levels of 

depression  
o Assigned duration is significant again (p=0.033), longer duration 

associated with higher CESD scores 
o History of abuse/trauma is significant, history associated with higher CESD 

scores 
o Parental stress significant, increased parental stress associated with 

increase in CESD scores 
o Number of adults in household no longer significant (p=0.09) 
o Marital status, Black, Asian/Other, Hispanic parents, education, number of 

hours worked are not-significant 
o Model fit significantly improves, IC is smaller than previous model  

 

Information Criteria
a
 

-2 Log Likelihood 7176.952 

Akaike's Information Criterion (AIC) 7218.952 

Hurvich and Tsai's Criterion (AICC) 7219.937 

Bozdogan's Criterion (CAIC) 7342.158 

Schwarz's Bayesian Criterion (BIC) 7321.158 

The information criteria are displayed in smaller-is-

better forms. 

a. Dependent Variable: CESD Total Score. 
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Fixed Effects 
 

Type III Tests of Fixed Effects
a
 

Source Numerator df Denominator df F Sig. 

Intercept 1 19.177 255.194 .000 

test 1 342.890 16.458 .000 

p_age_c 1 439.006 3.729 .054 

p_marital_recc 1 478.491 .809 .369 

pdummBlack2_c 1 422.404 .135 .714 

pdummAsianOther_c 1 233.155 1.429 .233 

pdummHispanic2_c 1 460.531 .062 .804 

educdic_c 1 482.579 .317 .574 

HH_Adult_c 1 700.296 2.785 .096 

HH_incom_dicc 1 606.179 2.207 .138 

anySAdic_copy_c 1 418.555 .014 .907 

hxabusedic_c2 1 434.466 15.637 .000 

work4_c 1 650.205 .082 .774 

PSITOT_c 1 923.677 119.071 .000 

AssignDuration_c 1 17.600 5.373 .033 

 

 

Estimates of Fixed Effects
a
 

Parameter Estimate Std. Error df t Sig. 

Intercept 22.054587 1.380585 19.177 15.975 .000 

test -1.537550 .379003 342.890 -4.057 .000 

p_age_c -.094314 .048837 439.006 -1.931 .054 

p_marital_recc -.938407 1.043164 478.491 -.900 .369 

pdummBlack2_c -.551129 1.502614 422.404 -.367 .714 

pdummAsianOther_c 2.673722 2.236985 233.155 1.195 .233 

pdummHispanic2_c -.352359 1.419196 460.531 -.248 .804 

educdic_c .551652 .979775 482.579 .563 .574 

HH_Adult_c -.904810 .542193 700.296 -1.669 .096 

HH_incom_dicc 1.479870 .996068 606.179 1.486 .138 

anySAdic_copy_c .138585 1.180518 418.555 .117 .907 

hxabusedic_c2 4.111313 1.039703 434.466 3.954 .000 

work4_c .006679 .023273 650.205 .287 .774 

PSITOT_c .181965 .016676 923.677 10.912 .000 

AssignDuration_c 1.186351 .511794 17.600 2.318 .033 
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Estimates of Fixed Effects
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 19.166789 24.942384 

test -2.283013 -.792086 

p_age_c -.190298 .001670 

p_marital_recc -2.988156 1.111341 

pdummBlack2_c -3.504661 2.402404 

pdummAsianOther_c -1.733565 7.081009 

pdummHispanic2_c -3.141263 2.436544 

educdic_c -1.373500 2.476805 

HH_Adult_c -1.969328 .159708 

HH_incom_dicc -.476293 3.436034 

anySAdic_copy_c -2.181898 2.459067 

hxabusedic_c2 2.067840 6.154785 

work4_c -.039019 .052378 

PSITOT_c .149238 .214692 

AssignDuration_c .109359 2.263343 

 

 

a. Dependent Variable: CESD Total Score. 

 

 
Covariance Parameters 

Estimates of Covariance Parameters
a
 

Parameter Estimate Std. Error Wald Z Sig. 

Repeated Measures Var: [test=0] 78.490114 10.308136 7.614 .000 

Var: [test=1] 70.155053 12.389056 5.663 .000 

Var: [test=2] 72.858566 10.738395 6.785 .000 

ARH1 rho .147546 .111106 1.328 .184 

Intercept [subject = subjID] Variance 38.274595 9.625569 3.976 .000 

Intercept [subject = FCbyprogdet] Variance 27.749737 10.877458 2.551 .011 
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Estimates of Covariance Parameters
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Repeated Measures Var: [test=0] 60.677313 101.532149 

Var: [test=1] 49.629595 99.169285 

Var: [test=2] 54.578890 97.260509 

ARH1 rho -.073845 .355077 

Intercept [subject = subjID] Variance 23.379992 62.658046 

Intercept [subject = FCbyprogdet] Variance 12.870674 59.829645 

 

 

 

18. Mixed Model Analysis – adding assign duration, age, marital status, dummy 
coded race/ethnicity, education, number of adults in household, household 
income, substance abuse, history of abuse/trauma, number of hours worked, 
parental stress, social support 
o Test remains significant, lower CESD scores with each subsequent time 

period 
o Age not significant again 

b. Assigned duration is significant again (p=0.031), longer duration associated with 
higher CESD scores 

c. History of abuse/trauma is significant, history associated with higher CESD scores 
d. Parental stress significant, increased parental stress associated with increase in 

CESD scores 
e. Need for social support is significant, increased need for support is associated with 

increase in CESD scores 
f. Number of adults in household no longer significant (p=0.09) 
g. Marital status, Black, Asian/Other, Hispanic parents, education, number of hours 

worked are not-significant 
o Model fit significantly improves, IC is smaller than previous model  

 

Information Criteria
a
 

-2 Log Likelihood 7074.719 

Akaike's Information Criterion (AIC) 7118.719 

Hurvich and Tsai's Criterion (AICC) 7119.808 

Bozdogan's Criterion (CAIC) 7247.608 

Schwarz's Bayesian Criterion (BIC) 7225.608 
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Type III Tests of Fixed Effects
a
 

Source Numerator df Denominator df F Sig. 

Intercept 1 19.035 275.033 .000 

Test 1 342.442 9.583 .002 

p_age_c 1 425.618 1.742 .188 

p_marital_recc 1 472.103 .978 .323 

pdummBlack2_c 1 400.380 .377 .540 

pdummAsianOther_c 1 208.607 .960 .328 

pdummHispanic2_c 1 452.122 .028 .866 

educdic_c 1 475.567 .162 .687 

HH_Adult_c 1 704.493 1.705 .192 

HH_incom_dicc 1 603.026 3.117 .078 

anySAdic_copy_c 1 410.553 .020 .889 

hxabusedic_c2 1 425.060 12.453 .000 

work4_c 1 649.586 .177 .674 

PSITOT_c 1 916.299 87.239 .000 

SFSTOT_c 1 933.204 46.549 .000 

AssignDuration_c 1 17.334 5.514 .031 

 

Estimates of Fixed Effects
a
 

Parameter Estimate Std. Error df t Sig. 

Intercept 21.576757 1.301048 19.035 16.584 .000 

Test -1.159004 .374390 342.442 -3.096 .002 

p_age_c -.065131 .049351 425.618 -1.320 .188 

p_marital_recc -1.027552 1.038971 472.103 -.989 .323 

pdummBlack2_c -.911748 1.485505 400.380 -.614 .540 

pdummAsianOther_c 2.148351 2.192437 208.607 .980 .328 

pdummHispanic2_c .237621 1.408676 452.122 .169 .866 

educdic_c .391457 .971170 475.567 .403 .687 

HH_Adult_c -.703825 .539075 704.493 -1.306 .192 

HH_incom_dicc 1.745323 .988628 603.026 1.765 .078 

anySAdic_copy_c .164200 1.172698 410.553 .140 .889 

hxabusedic_c2 3.656706 1.036211 425.060 3.529 .000 

work4_c .009698 .023053 649.586 .421 .674 

PSITOT_c .156211 .016725 916.299 9.340 .000 

SFSTOT_c .166321 .024378 933.204 6.823 .000 

AssignDuration_c 1.129623 .481056 17.334 2.348 .031 
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Estimates of Fixed Effects
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 18.853967 24.299547 

Test -1.895397 -.422612 

p_age_c -.162133 .031871 

p_marital_recc -3.069132 1.014029 

pdummBlack2_c -3.832111 2.008616 

pdummAsianOther_c -2.173821 6.470523 

pdummHispanic2_c -2.530744 3.005985 

educdic_c -1.516858 2.299772 

HH_Adult_c -1.762210 .354560 

HH_incom_dicc -.196248 3.686894 

anySAdic_copy_c -2.141042 2.469442 

hxabusedic_c2 1.619971 5.693441 

work4_c -.035569 .054965 

PSITOT_c .123388 .189034 

SFSTOT_c .118480 .214162 

AssignDuration_c .116168 2.143077 

 

 

 

Estimates of Covariance Parameters
a
 

Parameter Estimate Std. Error Wald Z Sig. 

Repeated Measures Var: [test=0] 71.545734 10.150328 7.049 .000 

Var: [test=1] 72.558221 12.728042 5.701 .000 

Var: [test=2] 71.226646 10.831460 6.576 .000 

ARH1 rho .180487 .111812 1.614 .106 

Intercept [subject = subjID] Variance 37.539971 9.810442 3.827 .000 

Intercept [subject = FCbyprogdet] Variance 24.081540 9.674133 2.489 .013 
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Estimates of Covariance Parameters
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Repeated Measures Var: [test=0] 54.177901 94.481182 

Var: [test=1] 51.448211 102.330001 

Var: [test=2] 52.868865 95.958843 

ARH1 rho -.044012 .387634 

Intercept [subject = subjID] Variance 22.492964 62.652899 

Intercept [subject = FCbyprogdet] Variance 10.958123 52.921525 

 
19. Mixed Model Analysis – Model RQ3-D - Relationship Model- adding assign duration, 

age, marital status, dummy coded race/ethnicity, education, number of adults in 
household, household income, substance abuse, history of abuse/trauma, number 
of hours worked, parental stress, social support, AAPI parenting capacity  

o Test remains significant, lower CESD scores with each subsequent time 
period 

o Age not significant again 
a. Assigned duration is significant again (p=0.05), longer duration associated 

with higher CESD scores 
b. History of abuse/trauma is significant, history associated with higher CESD 

scores 
c. Parental stress significant, increased parental stress associated with 

increase in CESD scores 
d. Need for social support is significant, increased need for support is 

associated with increase in CESD scores 
e. Step-empathy is almost significant (p=0.053), higher scores on empathy 

scale associated with higher CESD scores  
f. Number of adults in household no longer significant (p=0.09) 
g. Marital status, Black, Asian/Other, Hispanic parents, education, number of 

hours worked are not-significant 
o Model fit significantly improves, IC is smaller than previous model  

 

 

 

Information Criteria
a
 

-2 Log Likelihood 7016.024 

Akaike's Information Criterion (AIC) 7070.024 

Hurvich and Tsai's Criterion (AICC) 7071.675 

Bozdogan's Criterion (CAIC) 7227.978 

Schwarz's Bayesian Criterion (BIC) 7200.978 
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Type III Tests of Fixed Effects
a
 

Source Numerator df Denominator df F Sig. 

Intercept 1 19.064 271.724 .000 

test 1 360.467 9.353 .002 

p_age_c 1 421.742 1.395 .238 

p_marital_recc 1 467.322 .825 .364 

pdummBlack2_c 1 404.774 .092 .762 

pdummAsianOther_c 1 227.719 1.262 .262 

pdummHispanic2_c 1 457.301 .049 .824 

educdic_c 1 488.319 .375 .541 

HH_Adult_c 1 695.114 1.565 .211 

HH_incom_dicc 1 586.178 3.107 .078 

anySAdic_copy_c 1 402.917 .008 .928 

hxabusedic_c2 1 418.781 12.121 .001 

work4_c 1 634.670 .204 .652 

PSITOT_c 1 906.302 90.202 .000 

SFSTOT_c 1 922.452 44.299 .000 

stendev_c3 1 927.354 .001 .982 

stenemp_c3 1 913.362 3.485 .062 

stencor_c3 1 928.296 .230 .632 

stenrol_c3 1 927.809 .323 .570 

stenpwr_c3 1 899.941 .386 .535 

AssignDuration_c 1 17.391 5.388 .033 

a. Dependent Variable: CESD Total Score. 
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Estimates of Fixed Effects
a
 

Parameter Estimate Std. Error df t Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 21.560146 1.307940 19.064 16.484 .000 18.823222 24.297070 

test -1.174395 .384002 360.467 -3.058 .002 -1.929562 -.419229 

p_age_c -.058648 .049655 421.742 -1.181 .238 -.156250 .038955 

p_marital_recc -.946504 1.041954 467.322 -.908 .364 -2.993999 1.100992 

pdummBlack2_c -.461175 1.522368 404.774 -.303 .762 -3.453911 2.531561 

pdummAsianOther_c 2.496181 2.221671 227.719 1.124 .262 -1.881480 6.873842 

pdummHispanic2_c .318148 1.432270 457.301 .222 .824 -2.496498 3.132794 

educdic_c .607406 .991917 488.319 .612 .541 -1.341546 2.556358 

HH_Adult_c -.681548 .544834 695.114 -1.251 .211 -1.751265 .388169 

HH_incom_dicc 1.765720 1.001713 586.178 1.763 .078 -.201663 3.733103 

anySAdic_copy_c .105816 1.174969 402.917 .090 .928 -2.204018 2.415651 

hxabusedic_c2 3.617037 1.038918 418.781 3.482 .001 1.574894 5.659181 

work4_c .010513 .023293 634.670 .451 .652 -.035227 .056254 

PSITOT_c .162343 .017093 906.302 9.497 .000 .128796 .195890 

SFSTOT_c .162954 .024483 922.452 6.656 .000 .114905 .211003 

stendev_c3 .005560 .246473 927.354 .023 .982 -.478148 .489269 

stenemp_c3 .476715 .255353 913.362 1.867 .062 -.024432 .977863 

stencor_c3 .121746 .253997 928.296 .479 .632 -.376729 .620222 

stenrol_c3 -.135726 .238807 927.809 -.568 .570 -.604391 .332938 

stenpwr_c3 -.100221 .161288 899.941 -.621 .535 -.416764 .216323 

AssignDuration_c 1.123181 .483866 17.391 2.321 .033 .104060 2.142302 

a. Dependent Variable: CESD Total Score. 
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Estimates of Covariance Parameters
a
 

Parameter Estimate Std. Error Wald Z Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Repeated Measures Var: [test=0] 70.617120 10.078813 7.006 .000 53.385394 93.410899 

Var: [test=1] 72.271922 12.753844 5.667 .000 51.139662 102.136590 

Var: [test=2] 71.893555 10.872275 6.613 .000 53.452124 96.697434 

ARH1 rho .173418 .112685 1.539 .124 -.052470 .382423 

Intercept [subject = subjID] Variance 37.784836 9.780922 3.863 .000 22.749762 62.756427 

Intercept [subject = 

FCbyprogdet] 

Variance 24.350022 9.772526 2.492 .013 11.088737 53.470798 

a. Dependent Variable: CESD Total Score. 

 
 

20. Mixed Model Analysis – adding assign duration, age, marital status, dummy coded 
race/ethnicity, education, number of adults in household, household income, 
substance abuse, history of abuse/trauma, number of hours worked, parental 
stress, social support, AAPI parenting capacity [Relationship Model], Mean age 

o Test remains significant, lower CESD scores with each subsequent time 
period 

o Age not significant again 
o Assigned duration is significant again (p=0.05), longer duration associated 

with higher CESD scores 
o History of abuse/trauma is significant, history associated with higher CESD 

scores 
o Parental stress significant, increased parental stress associated with 

increase in CESD scores 
o Need for social support is significant, increased need for support is 

associated with increase in CESD scores 
o Step-empathy is almost significant (p=0.053), higher scores on empathy 

scale associated with higher CESD scores  
o Number of adults in household no longer significant (p=0.09) 
o Marital status, Black, Asian/Other, Hispanic parents, education, number of 

hours worked, mean age are not-significant 
o Model fit does NOT improves, IC is smaller than previous model by less 

than 1 point 

 

 

Information Criteria
a
 

-2 Log Likelihood 7015.950 

Akaike's Information Criterion (AIC) 7071.950 

Hurvich and Tsai's Criterion (AICC) 7073.725 
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Bozdogan's Criterion (CAIC) 7235.753 

Schwarz's Bayesian Criterion (BIC) 7207.753 

 

Type III Tests of Fixed Effects
a
 

Source Numerator df Denominator df F Sig. 

Intercept 1 19.567 271.834 .000 

test 1 360.259 9.366 .002 

p_age_c 1 404.114 1.468 .226 

p_marital_recc 1 467.331 .833 .362 

pdummBlack2_c 1 416.386 .118 .732 

pdummAsianOther_c 1 237.557 1.194 .276 

pdummHispanic2_c 1 456.993 .047 .829 

educdic_c 1 488.402 .371 .543 

work4_c 1 631.239 .179 .672 

HH_Adult_c 1 694.802 1.556 .213 

HH_incom_dicc 1 585.716 3.127 .078 

hxabusedic_c2 1 418.421 12.158 .001 

anySAdic_copy_c 1 402.197 .009 .923 

PSITOT_c 1 906.145 90.202 .000 

SFSTOT_c 1 919.339 43.950 .000 

stendev_c3 1 927.286 .000 .983 

stenemp_c3 1 913.168 3.501 .062 

stencor_c3 1 928.312 .226 .634 

stenrol_c3 1 927.492 .330 .566 

stenpwr_c3 1 899.375 .377 .539 

AssignDuration_c 1 17.000 5.457 .032 

MeanP_age_n22_c 1 29.262 .076 .785 

a. Dependent Variable: CESD Total Score. 
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Estimates of Fixed Effects
a
 

Parameter Estimate Std. Error df t Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 21.600558 1.310125 19.567 16.487 .000 18.863804 24.337312 

test -1.175414 .384068 360.259 -3.060 .002 -1.930712 -.420117 

p_age_c -.061913 .051101 404.114 -1.212 .226 -.162370 .038544 

p_marital_recc -.951059 1.042094 467.331 -.913 .362 -2.998828 1.096711 

pdummBlack2_c -.527805 1.538665 416.386 -.343 .732 -3.552324 2.496715 

pdummAsianOther_c 2.434263 2.228099 237.557 1.093 .276 -1.955094 6.823619 

pdummHispanic2_c .309474 1.433054 456.993 .216 .829 -2.506719 3.125667 

educdic_c .604344 .991867 488.402 .609 .543 -1.344509 2.553196 

work4_c .009906 .023393 631.239 .423 .672 -.036032 .055845 

HH_Adult_c -.679808 .544906 694.802 -1.248 .213 -1.749667 .390052 

HH_incom_dicc 1.771576 1.001883 585.716 1.768 .078 -.196144 3.739296 

hxabusedic_c2 3.628053 1.040515 418.421 3.487 .001 1.582764 5.673342 

anySAdic_copy_c .114243 1.175478 402.197 .097 .923 -2.196605 2.425092 

PSITOT_c .162349 .017094 906.145 9.497 .000 .128801 .195897 

SFSTOT_c .162593 .024526 919.339 6.629 .000 .114460 .210726 

stendev_c3 .005249 .246481 927.286 .021 .983 -.478475 .488974 

stenemp_c3 .477836 .255393 913.168 1.871 .062 -.023390 .979062 

stencor_c3 .120880 .254021 928.312 .476 .634 -.377643 .619402 

stenrol_c3 -.137305 .238909 927.492 -.575 .566 -.606169 .331559 

stenpwr_c3 -.099081 .161344 899.375 -.614 .539 -.415735 .217573 

AssignDuration_c 1.151834 .493061 17.000 2.336 .032 .111567 2.192101 

MeanP_age_n22_c .050055 .182127 29.262 .275 .785 -.322292 .422402 

a. Dependent Variable: CESD Total Score. 
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Estimates of Covariance Parameters
a
 

Parameter Estimate Std. Error Wald Z Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Repeated Measures Var: [test=0] 70.622325 10.085948 7.002 .000 53.379858 93.434359 

Var: [test=1] 72.294536 12.761172 5.665 .000 51.151037 102.177792 

Var: [test=2] 71.942211 10.884862 6.609 .000 53.480680 96.776663 

ARH1 rho .173687 .112730 1.541 .123 -.052306 .382756 

Intercept [subject = subjID] Variance 37.779202 9.788984 3.859 .000 22.735139 62.778069 

Intercept [subject = 

FCbyprogdet] 

Variance 24.083274 9.733471 2.474 .013 10.906736 53.178521 

 

21. Mixed Model Analysis – adding assign duration, age, marital status, dummy coded 
race/ethnicity, education, number of adults in household, household income, substance 
abuse, history of abuse/trauma, number of hours worked, parental stress, social support, 
AAPI parenting capacity [Relationship Model], Mean age, married percent 

o Test remains significant, lower CESD scores with each subsequent time period 
o Age not significant again 
o Assigned duration becomes non-significant 
o History of abuse/trauma is significant, history associated with higher CESD scores 
o Parental stress significant, increased parental stress associated with increase in 

CESD scores 
o Need for social support is significant, increased need for support is associated with 

increase in CESD scores 
o Step-empathy is almost significant (p=0.051), higher scores on empathy scale 

associated with higher CESD scores  
o Number of adults in household no longer significant  
o Marital status, Black, Asian/Other, Hispanic parents, education, number of hours 

worked, mean age, married percent are not-significant 
o Model fit does NOT improve, IC is smaller than previous model  

 

Information Criteria
a
 

-2 Log Likelihood 7014.428 

Akaike's Information Criterion (AIC) 7072.428 

Hurvich and Tsai's Criterion (AICC) 7074.331 

Bozdogan's Criterion (CAIC) 7242.081 
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Schwarz's Bayesian Criterion (BIC) 7213.081 

The information criteria are displayed in smaller-is-

better forms. 

a. Dependent Variable: CESD Total Score. 

 

 

 

 

Type III Tests of Fixed Effects
a
 

Source Numerator df Denominator df F Sig. 

Intercept 1 19.038 298.196 .000 

Test 1 359.302 9.644 .002 

p_age_c 1 403.726 1.400 .237 

p_marital_recc 1 460.996 1.067 .302 

pdummBlack2_c 1 452.676 .006 .937 

pdummAsianOther_c 1 292.373 .417 .519 

pdummHispanic2_c 1 455.339 .024 .877 

educdic_c 1 488.592 .271 .603 

work4_c 1 630.117 .234 .629 

HH_Adult_c 1 693.604 1.449 .229 

HH_incom_dicc 1 582.588 3.528 .061 

hxabusedic_c2 1 418.116 12.157 .001 

anySAdic_copy_c 1 400.415 .030 .862 

PSITOT_c 1 906.050 89.977 .000 

SFSTOT_c 1 918.888 44.542 .000 

stendev_c3 1 927.822 .000 .989 

stenemp_c3 1 913.740 3.576 .059 

stencor_c3 1 927.196 .285 .594 

stenrol_c3 1 928.341 .306 .580 

stenpwr_c3 1 899.612 .367 .545 

AssignDuration_c 1 16.885 5.421 .033 

MeanP_age_n22_c 1 28.518 .213 .648 

MarriedPer_n22_c 1 26.277 1.601 .217 

a. Dependent Variable: CESD Total Score. 
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Estimates of Fixed Effects
a
 

Parameter Estimate Std. Error df t Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 21.796718 1.262234 19.038 17.268 .000 19.155184 24.438252 

test -1.194219 .384555 359.302 -3.105 .002 -1.950479 -.437958 

p_age_c -.060471 .051105 403.726 -1.183 .237 -.160936 .039994 

p_marital_recc -1.080533 1.046261 460.996 -1.033 .302 -3.136565 .975499 

pdummBlack2_c -.125026 1.571596 452.676 -.080 .937 -3.213555 2.963502 

pdummAsianOther_c 1.488064 2.303853 292.373 .646 .519 -3.046175 6.022303 

pdummHispanic2_c .222847 1.435888 455.339 .155 .877 -2.598942 3.044636 

educdic_c .516547 .991484 488.592 .521 .603 -1.431552 2.464646 

work4_c .011318 .023411 630.117 .483 .629 -.034655 .057292 

HH_Adult_c -.656117 .545119 693.604 -1.204 .229 -1.726398 .414165 

HH_incom_dicc 1.887236 1.004713 582.588 1.878 .061 -.086066 3.860537 

hxabusedic_c2 3.626300 1.040036 418.116 3.487 .001 1.581949 5.670651 

anySAdic_copy_c .204770 1.177301 400.415 .174 .862 -2.109693 2.519232 

PSITOT_c .162151 .017094 906.050 9.486 .000 .128602 .195700 

SFSTOT_c .163706 .024529 918.888 6.674 .000 .115566 .211845 

stendev_c3 .003378 .246432 927.822 .014 .989 -.480251 .487006 

stenemp_c3 .482995 .255413 913.740 1.891 .059 -.018269 .984260 

stencor_c3 .135581 .254134 927.196 .534 .594 -.363164 .634326 

stenrol_c3 -.132100 .238846 928.341 -.553 .580 -.600841 .336641 

stenpwr_c3 -.097800 .161331 899.612 -.606 .545 -.414429 .218829 

AssignDuration_c 1.099034 .472020 16.885 2.328 .033 .102640 2.095428 
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MeanP_age_n22_c .081741 .177174 28.518 .461 .648 -.280887 .444369 

MarriedPer_n22_c .089443 .070692 26.277 1.265 .217 -.055792 .234679 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Estimates of Covariance Parameters
a
 

Parameter Estimate Std. Error Wald Z Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Repeated Measures Var: [test=0] 70.811044 10.161314 6.969 .000 53.450826 93.809662 

Var: [test=1] 72.883116 12.861491 5.667 .000 51.572437 102.999761 

Var: [test=2] 72.160504 10.969775 6.578 .000 53.567412 97.207203 

ARH1 rho .178096 .112724 1.580 .114 -.048120 .386934 

Intercept [subject = subjID] Variance 37.475415 9.855269 3.803 .000 22.381944 62.747306 

Intercept [subject = 

FCbyprogdet] 

Variance 21.529135 8.920666 2.413 .016 9.557152 48.498093 

a. Dependent Variable: CESD Total Score. 

 
 

22. Mixed Model Analysis – adding assign duration, age, marital status, dummy coded 
race/ethnicity, education, number of adults in household, household income, 
substance abuse, history of abuse/trauma, number of hours worked, parental 
stress, social support, AAPI parenting capacity [Relationship Model], Mean age, 
married percent, race-ethnicity percent & transformed variables 

o Test remains significant, lower CESD scores with each subsequent time 
period 

o Age not significant again 
o Assigned duration becomes non-significant 
o History of abuse/trauma is significant, history associated with higher CESD 

scores 
o Parental stress significant, increased parental stress associated with 
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increase in CESD scores 
o Need for social support is significant, increased need for support is 

associated with increase in CESD scores 
o Step-empathy is almost significant (p=0.054), higher scores on empathy 

scale associated with higher CESD scores  
o Percent Hispanic is significant, higher percentage associated with increase 

in CESD scores 
o Number of adults in household no longer significant  
o Marital status, Black, Asian/Other, education, number of hours worked, 

mean age, married percent are not-significant 
o Model fit does not improve, IC is smaller than previous model by only 8 

points 

 

 

Information Criteria
a
 

-2 Log Likelihood 7004.882 

Akaike's Information Criterion (AIC) 7068.882 

Hurvich and Tsai's Criterion (AICC) 7071.201 

Bozdogan's Criterion (CAIC) 7256.086 

Schwarz's Bayesian Criterion (BIC) 7224.086 

 

 

Type III Tests of Fixed Effects
a
 

Source Numerator df Denominator df F Sig. 

Intercept 1 20.799 414.367 .000 

test 1 359.464 9.587 .002 

p_age_c 1 404.155 1.598 .207 

p_marital_recc 1 460.857 .916 .339 

pdummBlack2_c 1 475.202 .037 .848 

pdummAsianOther_c 1 406.699 2.109 .147 

pdummHispanic2_c 1 451.967 .000 .986 

educdic_c 1 489.453 .105 .746 

work4_c 1 629.023 .117 .733 

HH_Adult_c 1 694.615 2.037 .154 

HH_incom_dicc 1 583.469 3.305 .070 

hxabusedic_c2 1 418.177 12.129 .001 

anySAdic_copy_c 1 401.900 .013 .909 

PSITOT_c 1 907.238 91.488 .000 

SFSTOT_c 1 919.886 43.706 .000 

stendev_c3 1 929.596 .001 .970 
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stenemp_c3 1 913.175 3.386 .066 

stencor_c3 1 930.006 .249 .618 

stenrol_c3 1 923.078 .401 .527 

stenpwr_c3 1 901.339 .217 .641 

AssignDuration_c 1 17.859 1.094 .310 

MeanP_age_n22_c 1 43.369 1.332 .255 

MarriedPer_n22_c 1 16.938 .011 .918 

ln_perBlack22_c 1 20.232 .008 .930 

ln_perAsian22_c 1 17.925 .494 .491 

PercentHisp_n22_c 1 18.285 9.116 .007 

 

Estimates of Fixed Effects
a
 

Parameter Estimate Std. Error df t Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 21.248576 1.043847 20.799 20.356 .000 19.076499 23.420654 

test -1.191132 .384691 359.464 -3.096 .002 -1.947660 -.434604 

p_age_c -.064611 .051117 404.155 -1.264 .207 -.165100 .035878 

p_marital_recc -1.001642 1.046669 460.857 -.957 .339 -3.058476 1.055193 

pdummBlack2_c .307924 1.606504 475.202 .192 .848 -2.848806 3.464655 

pdummAsianOther_c 3.548223 2.443018 406.699 1.452 .147 -1.254296 8.350742 

pdummHispanic2_c -.025150 1.440725 451.967 -.017 .986 -2.856502 2.806201 

educdic_c .318001 .983122 489.453 .323 .746 -1.613659 2.249662 

work4_c .008001 .023437 629.023 .341 .733 -.038023 .054026 

HH_Adult_c -.777349 .544642 694.615 -1.427 .154 -1.846691 .291992 

HH_incom_dicc 1.826132 1.004458 583.469 1.818 .070 -.146661 3.798926 

hxabusedic_c2 3.618299 1.038940 418.177 3.483 .001 1.576102 5.660495 

anySAdic_copy_c .134795 1.176455 401.900 .115 .909 -2.177979 2.447569 

PSITOT_c .163431 .017087 907.238 9.565 .000 .129898 .196965 

SFSTOT_c .162091 .024518 919.886 6.611 .000 .113972 .210209 

stendev_c3 -.009198 .246314 929.596 -.037 .970 -.492595 .474198 

stenemp_c3 .469869 .255336 913.175 1.840 .066 -.031245 .970982 

stencor_c3 .126565 .253526 930.006 .499 .618 -.370984 .624114 

stenrol_c3 -.151559 .239427 923.078 -.633 .527 -.621443 .318326 

stenpwr_c3 -.075134 .161205 901.339 -.466 .641 -.391516 .241248 

AssignDuration_c .431538 .412590 17.859 1.046 .310 -.435774 1.298850 
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MeanP_age_n22_c .183502 .159016 43.369 1.154 .255 -.137106 .504109 

MarriedPer_n22_c .011881 .113389 16.938 .105 .918 -.227415 .251177 

ln_perBlack22_c -.147564 1.667051 20.232 -.089 .930 -3.622415 3.327287 

ln_perAsian22_c -.799752 1.137572 17.925 -.703 .491 -3.190423 1.590919 

PercentHisp_n22_c .202482 .067062 18.285 3.019 .007 .061747 .343216 

a. Dependent Variable: CESD Total Score. 

 

 

 

 

 

 

 

 

Estimates of Covariance Parameters
a
 

Parameter Estimate Std. Error Wald Z Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Repeated Measures Var: [test=0] 70.342647 10.045501 7.002 .000 53.169212 93.063031 

Var: [test=1] 71.579587 12.699232 5.637 .000 50.556149 101.345483 

Var: [test=2] 72.332221 10.909433 6.630 .000 53.820806 97.210551 

ARH1 rho .170949 .113227 1.510 .131 -.055899 .381015 

Intercept [subject = subjID] Variance 38.023290 9.786273 3.885 .000 22.959956 62.969222 

Intercept [subject = 

FCbyprogdet] 

Variance 11.332895 5.194578 2.182 .029 4.615107 27.829155 

 

 

23. Mixed Model Analysis – Model RQ3-E - adding assign duration, age, marital status, dummy 
coded race/ethnicity, education, number of adults in household, household income, 
substance abuse, history of abuse/trauma, number of hours worked, parental stress, 
social support, AAPI parenting capacity [Relationship Model], Mean age, married percent, 
race-ethnicity percent & transformed variables, percent low-income 

o Test remains significant, lower CESD scores with each subsequent time period 
o Age not significant again 
o Assigned duration becomes non-significant 
o History of abuse/trauma is significant, history associated with higher CESD scores 
o Parental stress significant, increased parental stress associated with increase in 

CESD scores 
o Need for social support is significant, increased need for support is associated 

with increase in CESD scores 
o Step-empathy is almost significant (p=0.051), higher scores on empathy scale 
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associated with higher CESD scores  
o Percent Hispanic is significant, higher percentage associated with increase in 

CESD scores 
o Number of adults in household no longer significant  
o Marital status, Black, Asian/Other, education, number of hours worked, mean age, 

married percent, percent low-income, percent Black, percent Asian/Other are not-
significant 

o Model fit does not improve, IC is smaller than previous model by 1 point 

 

Information Criteria
a
 

-2 Log Likelihood 7004.553 

Akaike's Information Criterion (AIC) 7070.553 

Hurvich and Tsai's Criterion (AICC) 7073.019 

Bozdogan's Criterion (CAIC) 7263.607 

Schwarz's Bayesian Criterion (BIC) 7230.607 

The information criteria are displayed in smaller-is-

better forms. 

a. Dependent Variable: CESD Total Score. 

 

 

 

Type III Tests of Fixed Effects
a
 

Source Numerator df Denominator df F Sig. 

Intercept 1 20.942 412.566 .000 

test 1 359.249 9.637 .002 

p_age_c 1 404.479 1.559 .213 

p_marital_recc 1 460.805 .931 .335 

pdummBlack2_c 1 470.958 .017 .895 

pdummAsianOther_c 1 411.458 1.783 .183 

pdummHispanic2_c 1 450.272 .002 .968 

educdic_c 1 489.910 .142 .707 

work4_c 1 629.198 .115 .735 

HH_Adult_c 1 694.722 2.044 .153 

HH_incom_dicc 1 580.401 3.168 .076 

hxabusedic_c2 1 417.727 12.248 .001 

anySAdic_copy_c 1 399.706 .024 .877 

PSITOT_c 1 907.401 91.457 .000 

SFSTOT_c 1 920.123 43.609 .000 



 

284 

 

 

stendev_c3 1 929.264 .003 .958 

stenemp_c3 1 908.470 3.501 .062 

stencor_c3 1 922.841 .197 .657 

stenrol_c3 1 922.971 .392 .532 

stenpwr_c3 1 899.287 .237 .626 

AssignDuration_c 1 18.267 1.019 .326 

MeanP_age_n22_c 1 43.578 1.580 .216 

MarriedPer_n22_c 1 20.896 .258 .617 

ln_perBlack22_c 1 20.511 .002 .964 

ln_perAsian22_c 1 18.188 .639 .435 

PercentHisp_n22_c 1 18.699 8.952 .008 

LowincomePer_n22_c 1 22.418 .330 .571 

a. Dependent Variable: CESD Total Score. 

 

 

 

Estimates of Fixed Effects
a
 

Parameter Estimate Std. Error df t Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 21.329658 1.050116 20.942 20.312 .000 19.145455 23.513860 

test -1.194308 .384728 359.249 -3.104 .002 -1.950909 -.437706 

p_age_c -.063835 .051125 404.479 -1.249 .213 -.164338 .036668 

p_marital_recc -1.009598 1.046551 460.805 -.965 .335 -3.066202 1.047007 

pdummBlack2_c .212755 1.615239 470.958 .132 .895 -2.961212 3.386721 

pdummAsianOther_c 3.309162 2.478129 411.458 1.335 .183 -1.562212 8.180535 

pdummHispanic2_c -.058007 1.441484 450.272 -.040 .968 -2.890878 2.774865 

educdic_c .371798 .988017 489.910 .376 .707 -1.569476 2.313073 

work4_c .007946 .023431 629.198 .339 .735 -.038067 .053959 

HH_Adult_c -.778460 .544534 694.722 -1.430 .153 -1.847589 .290669 

HH_incom_dicc 1.790784 1.006108 580.401 1.780 .076 -.185271 3.766840 

hxabusedic_c2 3.637810 1.039461 417.727 3.500 .001 1.594585 5.681036 

anySAdic_copy_c .183192 1.179028 399.706 .155 .877 -2.134679 2.501062 

PSITOT_c .163393 .017085 907.401 9.563 .000 .129862 .196924 

SFSTOT_c .161904 .024517 920.123 6.604 .000 .113788 .210020 

stendev_c3 -.013013 .246345 929.264 -.053 .958 -.496471 .470444 
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stenemp_c3 .478558 .255756 908.470 1.871 .062 -.023383 .980498 

stencor_c3 .112973 .254657 922.841 .444 .657 -.386801 .612748 

stenrol_c3 -.149850 .239409 922.971 -.626 .532 -.619699 .319999 

stenpwr_c3 -.078571 .161302 899.287 -.487 .626 -.395144 .238001 

AssignDuration_c .415851 .411997 18.267 1.009 .326 -.448817 1.280520 

MeanP_age_n22_c .204423 .162648 43.578 1.257 .216 -.123462 .532308 

MarriedPer_n22_c .088967 .175319 20.896 .507 .617 -.275740 .453673 

ln_perBlack22_c -.075988 1.666148 20.511 -.046 .964 -3.545966 3.393991 

ln_perAsian22_c -.921495 1.153121 18.188 -.799 .435 -3.342322 1.499332 

PercentHisp_n22_c .200305 .066949 18.699 2.992 .008 .060027 .340584 

LowincomePer_n22_c .081109 .141104 22.418 .575 .571 -.211206 .373423 

a. Dependent Variable: CESD Total Score. 

 

 

 

 

 

 

 

 

 

Estimates of Covariance Parameters
a
 

Parameter Estimate Std. Error Wald Z Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Repeated Measures Var: [test=0] 70.353669 10.037413 7.009 .000 53.191859 93.052564 

Var: [test=1] 71.370251 12.687234 5.625 .000 50.373505 101.118887 

Var: [test=2] 72.266818 10.897078 6.632 .000 53.775774 97.116090 

ARH1 rho .169753 .113430 1.497 .135 -.057439 .380229 

Intercept [subject = subjID] Variance 38.060159 9.777966 3.892 .000 23.003290 62.972543 

Intercept [subject = 

FCbyprogdet] 

Variance 11.227523 5.120709 2.193 .028 4.592651 27.447610 

 

 

Selected Models that were tested but not included in final dissertation. 

These models tested the relative impact of removing variables from the final models. 

 

24. Mixed Model Analysis – adding all program level variables only assign duration, 
Mean age, married percent, race-ethnicity percent & transformed variables, low-



 

286 

 

 

income percent 
o Test is the only variable significant, lower CESD scores with each 

subsequent time period 
a. Assigned duration, mean age, married percent, percent Black, Hispanic, 

Asian, percent low-income are not-significant 
o Model fit is much worse, IC is larger than final Level-Three model (#18, 

Model RQ3-E)  

Information Criteria
a
 

-2 Log Likelihood 9549.693 

Akaike's Information Criterion (AIC) 9579.693 

Hurvich and Tsai's Criterion (AICC) 9580.079 

Bozdogan's Criterion (CAIC) 9671.752 

Schwarz's Bayesian Criterion (BIC) 9656.752 

The information criteria are displayed in smaller-is-

better forms. 

a. Dependent Variable: CESD Total Score. 

 

 

 

 

 

 

Fixed Effects 

 

Type III Tests of Fixed Effects
a
 

Source Numerator df Denominator df F Sig. 

Intercept 1 19.765 474.136 .000 

test 1 394.140 58.769 .000 

AssignDuration_c 1 20.091 1.064 .314 

MeanP_age_n22_c 1 20.219 .017 .897 

MarriedPer_n22_c 1 18.810 .100 .756 

ln_perBlack22_c 1 18.416 1.556 .228 

ln_perAsian22_c 1 19.063 .904 .354 

PercentHisp_n22_c 1 16.960 2.693 .119 

LowincomePer_n22_c 1 18.956 .768 .392 

a. Dependent Variable: CESD Total Score. 
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Estimates of Fixed Effects
a
 

Parameter Estimate Std. Error df t Sig. 

Intercept 22.012990 1.010945 19.765 21.775 .000 

test -2.368542 .308963 394.140 -7.666 .000 

AssignDuration_c .424754 .411703 20.091 1.032 .314 

MeanP_age_n22_c -.017031 .129755 20.219 -.131 .897 

MarriedPer_n22_c .051649 .163555 18.810 .316 .756 

ln_perBlack22_c -1.976053 1.584221 18.416 -1.247 .228 

ln_perAsian22_c -1.085189 1.141178 19.063 -.951 .354 

PercentHisp_n22_c .104806 .063869 16.960 1.641 .119 

LowincomePer_n22_c .112735 .128673 18.956 .876 .392 

 

Estimates of Fixed Effects
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 19.902586 24.123394 

test -2.975963 -1.761121 

AssignDuration_c -.433795 1.283303 

MeanP_age_n22_c -.287507 .253445 

MarriedPer_n22_c -.290910 .394208 

ln_perBlack22_c -5.299002 1.346897 

ln_perAsian22_c -3.473170 1.302792 

PercentHisp_n22_c -.029971 .239583 

LowincomePer_n22_c -.156623 .382093 

 

 

 

 
Covariance Parameters 

Estimates of Covariance Parameters
a
 

Parameter Estimate Std. Error Wald Z Sig. 

Repeated Measures Var: [test=0] 80.949367 7.923030 10.217 .000 

Var: [test=1] 65.023265 10.482256 6.203 .000 

Var: [test=2] 56.460855 7.162607 7.883 .000 

ARH1 rho .002631 .097444 .027 .978 

Intercept [subject = subjID] Variance 67.259822 7.924551 8.488 .000 

Intercept [subject = FCbyprogdet] Variance 11.367216 4.899065 2.320 .020 
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Estimates of Covariance Parameters
a
 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Repeated Measures Var: [test=0] 66.819150 98.067695 

Var: [test=1] 47.407654 89.184439 

Var: [test=2] 44.031581 72.398675 

ARH1 rho -.186161 .191236 

Intercept [subject = subjID] Variance 53.390890 84.731378 

Intercept [subject = FCbyprogdet] Variance 4.884292 26.454930 

 

 

 

 

25. Mixed Model Analysis – adding age, marital status, dummy coded race/ethnicity, 
education, number of adults in household, household income, parental stress, 
social support, AAPI parenting capacity [Relationship Model], Mean age, married 
percent, race-ethnicity percent & transformed variables, percent low-income 

o Test remains significant, lower CESD scores with each subsequent time 
period 

o Age is significant again 
o Assigned duration becomes non-significant 
o History of abuse/trauma, substance abuse, or hours worked per week are 

not in the model 
o Parental stress significant, increased parental stress associated with 

increase in CESD scores 
o Need for social support is significant, increased need for support is 

associated with increase in CESD scores 
o Step-empathy is almost significant (p=0.051), higher scores on empathy 

scale associated with higher CESD scores  
o Percent Hispanic is significant, higher percentage associated with increase 

in CESD scores 
o Number of adults in household no longer significant  
o Marital status, Black, Asian/Other, education, number of hours worked, 

mean age, married percent, percent low-income, percent Black, percent 
Asian/Other are not-significant 

o Model fit is worse, IC is larger than final model (#18, Model RQ3-E)  

 

 

Information Criteria
a
 

-2 Log Likelihood 8653.785 

Akaike's Information Criterion (AIC) 8713.785 

Hurvich and Tsai's Criterion (AICC) 8715.425 

Bozdogan's Criterion (CAIC) 8895.599 

Schwarz's Bayesian Criterion (BIC) 8865.599 
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The information criteria are displayed in smaller-is-

better forms. 

a. Dependent Variable: CESD Total Score. 

 

 

 

 

 

 

 

Type III Tests of Fixed Effects
a
 

Source Numerator df Denominator df F Sig. 

Intercept 1 19.520 564.405 .000 

test 1 435.707 9.909 .002 

p_age_c 1 493.641 4.749 .030 

p_marital_recc 1 615.879 1.475 .225 

pdummBlack2_c 1 607.923 .033 .855 

pdummAsianOther_c 1 497.025 1.829 .177 

pdummHispanic2_c 1 559.366 .039 .844 

educdic_c 1 606.157 .140 .708 

HH_Adult_c 1 874.390 3.390 .066 

HH_incom_dicc 1 715.704 4.428 .036 

PSITOT_c 1 1127.524 117.179 .000 

SFSTOT_c 1 1140.663 48.584 .000 

stendev_c3 1 1154.480 .001 .974 

stenemp_c3 1 1116.403 3.727 .054 

stencor_c3 1 1145.653 .076 .783 

stenrol_c3 1 1128.890 .171 .679 

stenpwr_c3 1 1105.282 .347 .556 

AssignDuration_c 1 19.749 1.432 .246 

MeanP_age_n22_c 1 29.190 .302 .587 

MarriedPer_n22_c 1 19.190 .130 .722 

ln_perBlack22_c 1 22.168 .131 .720 

ln_perAsian22_c 1 20.094 1.039 .320 

PercentHisp_n22_c 1 20.914 8.313 .009 

LowincomePer_n22_c 1 19.832 .219 .645 

a. Dependent Variable: CESD Total Score. 
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Estimates of Fixed Effects
a
 

Parameter Estimate Std. Error df t Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 20.903947 .879899 19.520 23.757 .000 19.065615 22.742280 

test -1.078733 .342692 435.707 -3.148 .002 -1.752268 -.405199 

p_age_c -.103583 .047532 493.641 -2.179 .030 -.196973 -.010192 

p_marital_recc -1.154773 .950820 615.879 -1.215 .225 -3.022016 .712469 

pdummBlack2_c -.274904 1.503925 607.923 -.183 .855 -3.228423 2.678615 

pdummAsianOther_c 3.369796 2.491613 497.025 1.352 .177 -1.525596 8.265188 

pdummHispanic2_c .277160 1.409307 559.366 .197 .844 -2.491021 3.045340 

educdic_c .328791 .878314 606.157 .374 .708 -1.396117 2.053699 

HH_Adult_c -.840359 .456439 874.390 -1.841 .066 -1.736204 .055485 

HH_incom_dicc 1.820830 .865287 715.704 2.104 .036 .122026 3.519634 

PSITOT_c .172221 .015910 1127.524 10.825 .000 .141005 .203437 

SFSTOT_c .155772 .022348 1140.663 6.970 .000 .111924 .199620 

stendev_c3 -.007329 .226715 1154.480 -.032 .974 -.452150 .437491 

stenemp_c3 .441102 .228481 1116.403 1.931 .054 -.007199 .889402 

stencor_c3 -.063824 .231466 1145.653 -.276 .783 -.517969 .390322 

stenrol_c3 -.089113 .215512 1128.890 -.413 .679 -.511963 .333736 

stenpwr_c3 -.087650 .148707 1105.282 -.589 .556 -.379429 .204129 

AssignDuration_c .428135 .357828 19.749 1.196 .246 -.318891 1.175160 

MeanP_age_n22_c .068502 .124676 29.190 .549 .587 -.186417 .323420 

MarriedPer_n22_c .051809 .143701 19.190 .361 .722 -.248759 .352378 

ln_perBlack22_c -.525337 1.449641 22.168 -.362 .720 -3.530392 2.479718 

ln_perAsian22_c -1.029017 1.009642 20.094 -1.019 .320 -3.134463 1.076430 

PercentHisp_n22_c .169627 .058832 20.914 2.883 .009 .047248 .292006 

LowincomePer_n22_c .053402 .114021 19.832 .468 .645 -.184570 .291375 

a. Dependent Variable: CESD Total Score. 
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Estimates of Covariance Parameters
a
 

Parameter Estimate Std. Error Wald Z Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Repeated Measures Var: [test=0] 72.384905 8.973889 8.066 .000 56.770229 92.294404 

Var: [test=1] 68.933723 11.454634 6.018 .000 49.772402 95.471747 

Var: [test=2] 69.835237 9.804723 7.123 .000 53.035622 91.956312 

ARH1 rho .168843 .103677 1.629 .103 -.038671 .362395 

Intercept [subject = subjID] Variance 41.767800 8.952857 4.665 .000 27.440245 63.576293 

Intercept [subject = 

FCbyprogdet] 

Variance 7.995356 3.736351 2.140 .032 3.199325 19.981000 

a. Dependent Variable: CESD Total Score. 

 

 
26. Mixed Model Analysis – adding age, dummy coded race/ethnicity, education, 

number of adults in household, household income, substance abuse, history of 
abuse/trauma, parental stress, social support, AAPI parenting capacity 
[Relationship Model], married percent, race-ethnicity percent & transformed 
variables, percent low-income 

o Test remains significant, lower CESD scores with each subsequent time 
period 

o Age is significant again 
o Assigned duration becomes non-significant 
o History of abuse/trauma, substance abuse, or hours worked per week are 

not in the model 
o Parental stress significant, increased parental stress associated with 

increase in CESD scores 
o Need for social support is significant, increased need for support is 

associated with increase in CESD scores 
o Sten-empathy is significant (p=0.046), higher scores on empathy scale 

associated with higher CESD scores  
o Percent Hispanic is significant, higher percentage associated with increase 

in CESD scores 
o Number of adults in household no longer significant  
o Marital status, Black, Asian/Other, education, number of hours worked, 

substance abuse, married percent, percent low-income, percent Black, 
percent Asian/Other are not-significant 

o Model fit is worse, IC is larger than final model (#18m Model RQ3-E)  
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Information Criteria
a
 

-2 Log Likelihood 7044.418 

Akaike's Information Criterion (AIC) 7104.418 

Hurvich and Tsai's Criterion (AICC) 7106.446 

Bozdogan's Criterion (CAIC) 7280.048 

Schwarz's Bayesian Criterion (BIC) 7250.048 

 

 

Type III Tests of Fixed Effects
a
 

Source Numerator df Denominator df F Sig. 

Intercept 1 19.336 388.334 .000 

test 1 356.564 10.933 .001 

p_age_c 1 422.265 .898 .344 

pdummBlack2_c 1 475.860 .024 .878 

pdummAsianOther_c 1 408.284 2.412 .121 

pdummHispanic2_c 1 456.749 .006 .938 

educdic_c 1 485.325 .282 .596 

work4_c 1 626.559 .476 .491 

HH_Adult_c 1 690.853 3.522 .061 

HH_incom_dicc 1 576.560 4.476 .035 

hxabusedic_c2 1 421.187 13.261 .000 

anySAdic_copy_c 1 401.051 .007 .935 

PSITOT_c 1 910.256 87.937 .000 

SFSTOT_c 1 925.365 42.944 .000 

stendev_c3 1 932.494 .002 .965 

stenemp_c3 1 918.081 3.366 .067 

stencor_c3 1 931.910 .211 .646 

stenrol_c3 1 929.065 .367 .545 

stenpwr_c3 1 905.222 .251 .616 

AssignDuration_c 1 18.025 .846 .370 

MarriedPer_n22_c 1 16.840 .009 .924 

ln_perBlack22_c 1 18.435 .126 .727 

ln_perAsian22_c 1 17.286 .863 .366 

PercentHisp_n22_c 1 18.152 7.379 .014 

a. Dependent Variable: CESD Total Score. 
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Estimates of Fixed Effects
a
 

Parameter Estimate Std. Error df t Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 21.051139 1.068249 19.336 19.706 .000 18.817891 23.284387 

test -1.277048 .386218 356.564 -3.307 .001 -2.036599 -.517496 

p_age_c -.046735 .049312 422.265 -.948 .344 -.143663 .050193 

pdummBlack2_c .241020 1.571641 475.860 .153 .878 -2.847194 3.329234 

pdummAsianOther_c 3.799654 2.446733 408.284 1.553 .121 -1.010113 8.609421 

pdummHispanic2_c .110940 1.435558 456.749 .077 .938 -2.710178 2.932057 

educdic_c .518922 .976981 485.325 .531 .596 -1.400711 2.438556 

work4_c .016001 .023194 626.559 .690 .491 -.029546 .061547 

HH_Adult_c -.986500 .525682 690.853 -1.877 .061 -2.018626 .045627 

HH_incom_dicc 2.097502 .991400 576.560 2.116 .035 .150307 4.044697 

hxabusedic_c2 3.743936 1.028115 421.187 3.642 .000 1.723060 5.764811 

anySAdic_copy_c -.095276 1.170471 401.051 -.081 .935 -2.396302 2.205749 

PSITOT_c .160395 .017104 910.256 9.377 .000 .126826 .193963 

SFSTOT_c .160721 .024526 925.365 6.553 .000 .112589 .208853 

stendev_c3 .010713 .246816 932.494 .043 .965 -.473667 .495093 

stenemp_c3 .469977 .256151 918.081 1.835 .067 -.032732 .972687 

stencor_c3 .116717 .254035 931.910 .459 .646 -.381830 .615264 

stenrol_c3 -.145224 .239796 929.065 -.606 .545 -.615828 .325380 

stenpwr_c3 -.081169 .161868 905.222 -.501 .616 -.398849 .236512 

AssignDuration_c .393734 .428098 18.025 .920 .370 -.505576 1.293045 

MarriedPer_n22_c -.011375 .117068 16.840 -.097 .924 -.258546 .235796 

ln_perBlack22_c -.588002 1.658691 18.435 -.354 .727 -4.066905 2.890901 

ln_perAsian22_c -1.061574 1.142939 17.286 -.929 .366 -3.469928 1.346779 

PercentHisp_n22_c .182880 .067324 18.152 2.716 .014 .041521 .324238 

a. Dependent Variable: CESD Total Score. 
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Estimates of Covariance Parameters
a
 

Parameter Estimate Std. Error Wald Z Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Repeated Measures Var: [test=0] 71.823004 10.604864 6.773 .000 53.775112 95.928092 

Var: [test=1] 74.686548 13.370093 5.586 .000 52.585212 106.076980 

Var: [test=2] 74.729757 11.527944 6.482 .000 55.231358 101.111702 

ARH1 rho .192037 .115243 1.666 .096 -.040049 .404462 

Intercept [subject = subjID] Variance 36.764283 10.340211 3.555 .000 21.184573 63.801732 

Intercept [subject = 

FCbyprogdet] 

Variance 12.567960 5.600723 2.244 .025 5.247344 30.101628 

a. Dependent Variable: CESD Total Score. 

 

 

 

Parameter 

95% Confidence Interval 

Lower Bound Upper Bound 

Repeated Measures Var: [test=0] 59.314802 100.476012 

Var: [test=1] 53.801060 104.708043 

Var: [test=2] 55.588996 100.903500 

ARH1 rho -.009018 .403851 

Intercept [subject = subjID] Variance 19.544845 61.238705 

Intercept [subject = FCbyprogdet] Variance 5.027714 28.643427 

 

 

a. Dependent Variable: CESD Total Score. 
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27. Mixed Model Analysis – adding age, dummy coded race/ethnicity, education, 

number of adults in household, household income, history of abuse/trauma, 
parental stress, social support, AAPI parenting capacity [Relationship Model], 
assigned duration, married percent, race-ethnicity percent & transformed variables 

o Test remains significant, lower CESD scores with each subsequent time 
period 

o Age is not significant again 
o Assigned duration becomes non-significant 
o History of abuse/trauma is significant and associated with higher CESD 

scores  
o Parental stress significant, increased parental stress associated with 

increase in CESD scores 
o Social support is significant, increased need for support is associated with 

increase in CESD scores 
o Sten-empathy is significant (p=0.035), higher scores on empathy scale 

associated with higher CESD scores  
o Percent Hispanic is significant, higher percentage associated with increase 

in CESD scores 
o Number of adults in household no longer significant  
o Marital status, Black, Asian/Other, education, substance abuse, married 

percent, percent Black, percent Asian/Other are not-significant 
o Model fit is much worse, IC is larger than final model (#18, Model RQ3-E)  

Information Criteria
a
 

-2 Log Likelihood 8522.065 

Akaike's Information Criterion (AIC) 8578.065 

Hurvich and Tsai's Criterion (AICC) 8579.519 

Bozdogan's Criterion (CAIC) 8747.298 

Schwarz's Bayesian Criterion (BIC) 8719.298 

The information criteria are displayed in smaller-is-

better forms. 

a. Dependent Variable: CESD Total Score. 
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Type III Tests of Fixed Effects
a
 

Source Numerator df Denominator df F Sig. 

Intercept 1 18.477 443.630 .000 

test 1 419.823 12.993 .000 

p_age_c 1 401.269 3.385 .067 

pdummBlack2_c 1 586.754 .020 .888 

pdummAsianOther_c 1 480.952 2.500 .115 

pdummHispanic2_c 1 555.243 .016 .900 

educdic_c 1 592.537 .187 .666 

HH_Adult_c 1 835.019 4.974 .026 

HH_incom_dicc 1 708.897 3.269 .071 

hxabusedic_c2 1 514.569 17.353 .000 

PSITOT_c 1 1098.826 104.735 .000 

SFSTOT_c 1 1121.376 44.442 .000 

stendev_c3 1 1129.835 .003 .956 

stenemp_c3 1 1108.582 3.895 .049 

stencor_c3 1 1124.844 .073 .787 

stenrol_c3 1 1119.504 .373 .542 

stenpwr_c3 1 1092.896 .421 .517 

AssignDuration_c 1 18.561 1.063 .316 

MarriedPer_n22_c 1 17.406 .000 .998 

ln_perBlack22_c 1 19.465 .117 .736 

ln_perAsian22_c 1 18.661 1.020 .326 

PercentHisp_n22_c 1 19.607 7.624 .012 

a. Dependent Variable: CESD Total Score. 
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Estimates of Fixed Effects
a
 

Parameter Estimate Std. Error df t Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 20.870938 .990903 18.477 21.063 .000 18.792976 22.948899 

test -1.254144 .347926 419.823 -3.605 .000 -1.938039 -.570249 

p_age_c -.081206 .044135 401.269 -1.840 .067 -.167970 .005558 

pdummBlack2_c -.206035 1.462907 586.754 -.141 .888 -3.079206 2.667136 

pdummAsianOther_c 3.880595 2.454530 480.952 1.581 .115 -.942332 8.703523 

pdummHispanic2_c .176416 1.406088 555.243 .125 .900 -2.585486 2.938318 

educdic_c .380784 .881280 592.537 .432 .666 -1.350028 2.111597 

HH_Adult_c -.990524 .444152 835.019 -2.230 .026 -1.862309 -.118739 

HH_incom_dicc 1.558201 .861819 708.897 1.808 .071 -.133822 3.250225 

hxabusedic_c2 3.742937 .898525 514.569 4.166 .000 1.977708 5.508167 

PSITOT_c .163958 .016021 1098.826 10.234 .000 .132523 .195393 

SFSTOT_c .150586 .022589 1121.376 6.666 .000 .106265 .194907 

stendev_c3 .012652 .230311 1129.835 .055 .956 -.439234 .464538 

stenemp_c3 .461925 .234067 1108.582 1.973 .049 .002659 .921190 

stencor_c3 -.063192 .234303 1124.844 -.270 .787 -.522911 .396528 

stenrol_c3 -.134000 .219533 1119.504 -.610 .542 -.564742 .296743 

stenpwr_c3 -.097622 .150453 1092.896 -.649 .517 -.392831 .197587 

AssignDuration_c .417988 .405402 18.561 1.031 .316 -.431888 1.267864 

MarriedPer_n22_c .000282 .111248 17.406 .003 .998 -.234016 .234580 

ln_perBlack22_c -.543016 1.585395 19.465 -.343 .736 -3.855928 2.769895 

ln_perAsian22_c -1.110974 1.100244 18.661 -1.010 .326 -3.416649 1.194700 

PercentHisp_n22_c .178828 .064767 19.607 2.761 .012 .043553 .314103 
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Estimates of Covariance Parameters
a
 

Parameter Estimate Std. Error Wald Z Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Repeated Measures Var: [test=0] 73.591142 9.593068 7.671 .000 56.998847 95.013433 

Var: [test=1] 74.495389 12.218546 6.097 .000 54.015383 102.740418 

Var: [test=2] 73.215606 10.594308 6.911 .000 55.135927 97.223810 

ARH1 rho .197426 .104313 1.893 .058 -.012689 .390844 

Intercept [subject = subjID] Variance 38.160409 9.485096 4.023 .000 23.444425 62.113565 

Intercept [subject = 

FCbyprogdet] 

Variance 11.393562 4.990587 2.283 .022 4.828562 26.884454 
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