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ABSTRACT OF THE DISSERTATION 
 
 

Maternal Depression and Child Behavior Problems Among Children With or Without 
Intellectual Disability: Longitudinal and Transactional Relationships 

 
 

by 
 
 

Sasha Marie Zeedyk 
 

Doctor of Philosophy, Graduate Program in Education 
University of California, Riverside, June 2015 

Dr. Jan Blacher, Chairperson 
 
 
 
 

Few studies exist tracing maternal depressive symptoms longitudinally.  This 

study identifies trajectories of depressive symptoms among mothers of children with or 

without intellectual disability (ID), including correlates of maternal depressive symptoms 

longitudinally and the transactional/bi-directional relationship between child behavior 

problems and maternal depressive symptoms across eight time points (child ages 3-9 and 

13).  Results of fitting a linear growth model to the data from child ages 3-9 indicated that 

child behavior problems, low income, high financial stress attributable to the child, and 

low dispositional optimism were all significant predictors of initial maternal depressive 

symptoms.  Child behavior problems were a significant predictor of the changes in 

depressive symptoms over time, predicting above and beyond the child’s disability status.  

When looking from late childhood into early adolescence, hierarchical linear regression 

analysis revealed maternal depressive symptoms at child age 9 and perceived financial 

stress to significantly relate to maternal depressive symptoms at child age 13.  Results of 

fitting the data to a cross-lag panel model indicated that from early to late childhood, total 
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child behavior problems significantly contributed to the depression symptoms 

experienced by mothers at subsequent time points.  Yet, the direction of effects shifted 

from late childhood into early adolescence, with mothers’ depressive symptoms in late 

childhood significantly predicting total behavior problems in early adolescence.  Slight 

differences were observed in cross-lagged analyses examining child externalizing and 

internalizing separately.  Implications for practice and future research directions are 

discussed. 
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Chapter 1:  Introduction 

There is consensus that parenting a child with a developmental disorder such as 

intellectual disability (ID) can contribute to high levels of stress on the family (Abbeduto, 

Seltzer, Shattuck, Krauss, Orsmond, & Murphy, 2004; Eisenhower, Baker, & Blacher, 

2005; Minnes, 1998) and affect the psychological well-being of the parents, particularly 

the mother.  Indeed, raising a child with a disability can affect personal and family 

functioning, and may be exacerbated by the characteristics and behaviors associated with 

the child’s disorder (Singer, Maul, Wang, & Ethridge, 2011).  Several constructs of 

psychological well-being have been investigated among mothers of children with 

intellectual disability (ID), including parenting stress (e.g., negative feelings toward 

parenting) and maternal mental health (e.g., depression, anxiety).   

While parenting stress is most often a construct described as the strain or pressure 

the parent feels as a result of many aspects involved in parenting, mental health 

problems—like depression—are more accurately described as dispositional states of 

being.  For example, stress is often measured by asking parents to rate/describe the 

impact their child has on the family’s functioning (Abidin, 1995; Holroyd, 1987; 

Donenberg & Baker, 1993), whereas depression is a clinical diagnosis measured by 

asking parents to rate symptoms based on their feelings/emotional state during a specified 

time period (Beck, Steer, & Brown, 1996; Radloff, 1977).  Although both constructs are 

arguably equally important in understanding overall well-being among mothers, the focus 

of this study is on maternal depression.  Specifically, I investigated differences in 

depression between mothers of children with or without ID, including correlates of 
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maternal depression longitudinally and the transactional/bidirectional1 relationship 

between child behavior problems and maternal depression across time.   

Maternal depression is a particular topic of concern, especially for children with 

special needs because it is related to child outcomes.  Children of depressed parents are at 

increased risk for the development of behavior problems and mental health diagnoses 

(Beck, 1999; Brennan, Hammen, Andersen, Bor, Najman, & Williams, 2000; Beardslee, 

Versage, & Gladstone, 1998; Cicchetti, Rogosch, & Toth, 1998; Civic & Holt, 2000; 

Downey & Coyne, 1990; Goodman & Gotlib, 1999; Goodman, Rouse, Connell, Broth, 

Hall, & Heyward, 2011; Hammen, 1991; Warner, Mufson, & Weissman, 1995).  For 

children with ID, this is an even bigger concern because (irrespective of maternal mental 

health status) behavior problems are more common among children with ID than among 

their typically developing (TD) peers (Abbeduto, et al., 2004; Baker, Blacher, Crnic, & 

Edelbrock, 2002; Baker, McIntyre, Blacher, Crnic, Edelbrock, & Low, 2003; Blacher & 

McIntyre, 2006; Dykens, Hodapp, Finucane, 2000; McIntyre, Blacher, & Baker, 2002, 

2006; Poehlmann, Clements, Abbeduto, & Farsad, 2005).  This means that children with 

ID whose mothers are depressed may be especially vulnerable to negative outcomes. 

 

Though the focus here is depression, understanding previous work in the many 

areas addressing maternal well-being can provide insight when developing hypotheses 

                                                
1	  The terms “transactional” and “bidirectional” are used interchangeably throughout.  In 
the literature on models of child development, “transactional” models of development (in 
which parents and their children influence one another) are often described.  However, 
some authors describe these relationships as “bidirectional” when cross-lagged panels are 
utilized.	  



 3 

related to maternal depression.  There is, in fact, some overlap between parents’ feelings 

of stress related to their children and their mental health.  For example, depression (as 

measured on the Center for Epidemiological Studies Depression Scale; CES-D, Radloff, 

1977) has been found to correlate moderately with negative feelings toward parenting (r 

= .40; as measured by the Family Impact Questionnaire; FIQ, Donenburg & Baker, 1993) 

and correlate highly with feelings of morale (r = -.72; as measured by the Philadelphia 

Geriatric Center Morale Scale; PSG, Lawton, 1972; Blacher & McIntyre, 2006).  

Similarly, Breen and Barkley (1988) found a significant correlation (r = .57) between the 

combined subscales of the Parent Domain of the Parenting Stress Index (PSI; Abidin, 

1995) and the Beck Depression Inventory (BDI; Beck, Ward, Mendelson, Mock, & 

Erbaugh, 1961 Beck & Steer, 1987).  Therefore, a general review of maternal depression 

(i.e., its definition, prevalence and incidence, measurement, and relationship to child 

outcomes) is followed by a review of the literature pertaining to maternal well-being 

(e.g., stress, depression) in samples of mothers of youth with ID.  Finally, and more 

specifically, a review of longitudinal and transactional research related to maternal 

depression leads up to the purpose and methodological plan for the present study. 

Maternal Depression 

Clinically defined, depression encompasses a number of mood disorders (e.g., 

major depressive disorder, disruptive mood dysregulation disorder) with the shared 

feature of “sad, empty, or irritable mood, accompanied by somatic and cognitive changes 

that significantly affect the individual’s capacity to function” (DSM-5; American 

Psychiatric Association, APA, 2013, p.  155).  The prevalence of major depressive 
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disorder (MDD) in the United States is about 7% (APA, 2013; National Institute of 

Mental Health, NIMH, 2014).  Depression interferes with many aspects of daily life for 

affected individuals (e.g., social, family, work, physical; Hays, Wells, Sherbourne, 

Rogers, & Spritzer, 1995), and many people with this problem do not seek treatment.  

Depression is thought to be multiply determined by factors such as genetic or biological 

disposition, environmental factors and psychological factors, and women are up to 70% 

more likely to experience depression than men over the life course (Bailey, Golden, 

Roberts, & Ford, 2007; Kessler, 2003; Kringlen, Torgerson, & Cramer, 2001; NIMH, 

2014).  The risk for depression among women is highest during their childbearing years 

(Noble, 2005), and women who suffer from one episode of depression are more likely to 

suffer from subsequent episodes (Horwitz, Briggs-Gowan, Storfer-Isser, & Carter, 2007; 

2009; Halligan, Murray, Matins, & Cooper, 2007).   

Several variables have been found to relate to depression in women.  These 

include biological/genetic vulnerabilities (i.e., women of depressed mothers are more 

likely to be depressed themselves), dysfunctional marriages/relationships, and stressful 

life events (Hammen, 2003).  Parental warmth, childhood parental loss, neuroticism, low 

education, physical disabilities/chronic conditions, social isolation and social support 

have also been identified as correlates (Kaplan, Roberts, Camacho, & Coyne, 1987; 

Kendler, Kessler, Neale, Heath, & Eaves, 1993).  When looking specifically at maternal 

depression, one epidemiological study reported mothers’ depressive symptoms to be 

significantly associated with ethnicity (i.e., White and Native American women showed 

the highest rates), SES factors (i.e., maternal education and income), and marital status 
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(i.e., separated or divorced mothers showed higher rates than married mothers; Ertel, 

Rich-Edwards, & Koenen, 2011).  Parenting a child with a disability has also been found 

to put women at an increased risk for depressive symptoms, relative to mothers of 

children with typical development (Bailey et al., 2007; Singer, 2006).  Child adjustment 

problems and maladaptive behaviors are also significantly related to maternal depression.  

In a meta-analysis, Beck (1999) found correlations between .29 and .35 for maternal 

depression and child behavior problems.  Predictors of depression examined among 

mothers of children with disabilities tend to focus more on characteristics and stressors 

related to the child.  These are discussed in further detail below.   

Maternal depression: Measurement.  It is typical for researchers to rely on 

rating scales completed by the mother to measure depressive symptoms.  These scales 

typically report a total score and a cut-point that indicates a clinical level of symptoms to 

meet criteria for a depressive disorder.  The most commonly used scales, as identified in 

a literature review focused on maternal depression among mothers of children with 

disabilities by Bailey and colleagues (2007), include the Center for Epidemiological 

Studies Depression Scale (CES-D; Radloff, 1977) and the Beck Depression Inventory 

(BDI; Beck & Steer, 1987).2  In addition to rating scales, some researchers utilize clinical 

interviews to assess depressive symptomatology.  Examples include the Schedule for 

Affective Disorders Interview—Lifetime Version (SADS; Endicott & and Spitzer, 1978) 

and the Diagnostic Interview for Genetic Studies (DIGS; Nurnberger, et al., 1994).   
                                                
2	  Other scales include the Hospital Anxiety and Depression Scale (HADS; Zigmond & 
Snaith, 1983), the Symptom Checklist-90D (SCL; Derogatis, 1983), Profile of Mood 
States (McNair, Lorr, & Droppleman, 1971), the Kessler-6 (K-6; Kessler et al., 2003), 
and the Malaise Inventory (Rutter, Tizzard, & Whitmore, 1970).	  
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Both scales and diagnostic interviews can provide information on whether 

depressive symptoms are present and/or if a clinical threshold for a depressive disorder is 

met.  Most studies of maternal depression in the developmental disability (DD) literature 

utilize total scores on scales as continuous variables rather than specifying a clinical/non-

clinical dichotomy (e.g., Blacher, Shapiro, Lopez, Diaz, & Fusco, 1997; Carter et al., 

2009; Hastings, 2003).  Some researchers have used clinical or borderline cutoffs to 

group mothers into not depressed, at risk, and depressed groups (e.g., Olsson & Hwang, 

2001). 

Maternal depression: Developmental disability samples.  It is a commonly 

held assumption that, as a result of the stressors related to parenting, mothers of children 

with disabilities are at an increased risk for depressive symptoms (Bailey, et al., 2007).  

The majority of studies examining the mental health among mothers of children with 

disabilities have found higher scores for depression when compared to other groups or 

national norms (Blacher & Lopez, 1997; Breslau, Staruch, & Mortimer, 1982; Dumas, 

Wolf, Fisman, & Culligan, 1991; Harris, & McHale, 1989; Olsson, & Hwang, 2001, 

2008; Roach, Orsmond, & Barratt, 1999; Scott, Atkinson, Minton, & Bowman, 1997; 

Veisson, 1999; Wolf, Noh, Fisman, & Speechley, 1989).  However, some comparison 

studies have found no significant differences between parents of children with DDs and 

those with children of typical development (Gowen, Johnson-Martin, Goldman, & 

Appelbaum, 1989; Walker, Ortiz-Valdez, Newbrough, 1989).  These differences may be 

attributable to sample differences (e.g., sample size, age of children, specific disabilities).  

Among mothers of children with DDs, the prevalence rate of depression has been 
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reported to be around 20-30% (Bailey, et al., 20007; Feldman, McDonald, Serbin, Stack, 

Secco, & Yu, 2007; Singer, 2006), a figure much larger than the national average of 7% 

(APA, 2013; National Institute of Mental Health, NIMH, 2014).  Studies including 

samples with children with and without ID show that the majority of mothers are not 

depressed, indicating that depression is not an inevitable outcome for these mothers.  Yet, 

with a quarter to a third of these mothers experiencing depressive symptoms, it remains a 

worthy area of study (Singer, 2006). 

In a meta-analysis comparing effect sizes for mothers of children with and 

without ID, maternal depression has been found to be more common among mothers of 

younger children rather than those of adult children (Singer, 2006).  This is consistent 

with some studies that show a decline in depression for these mothers over time (Flaherty 

and Glidden, 2000; Glidden & Schoolcraft, 2003).  Across several studies, mothers have 

been reported to have higher levels of depression than fathers (Bailey et al., 2007).  

Additionally, though ethnicity has been scarcely studied with regard to maternal 

depression, some studies have shown Latina mothers to have higher depression levels 

than their White counterparts (Blacher, Shapiro, Lopez, Diaz, & Fusco, 1997; Blacher, 

Lopez, Shapiro, & Fusco, 1997; Blacher & McIntyre, 2006).  Several predictors of 

maternal depression have been identified in the DD literature.  Some examples include 

child behavior problems (e.g, Abbeduto, et al., 2004), caregiving difficulty (e.g., Gowen 

et al., 1989), socioeconomic status and hardship (e.g., Olsson & Hwang, 2008; Emerson, 

Hatton, Llewellyn, Blacher, & Graham, 2006), lack of social support (e.g., Carter, 

Martinez-Pedraza, & Gray, 2009) and maternal stress (e.g., Hastings, Daley, Burns, & 
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Beck, 2006).  Protective factors identified have included variables such as dispositional 

acceptance (e.g., Lloyd & Hastings, 2006), dispositional optimism (e.g., Baker, Blacher, 

& Olsson, 2005), morale (e.g., Blacher & McIntyre, 2006), and sense of coherence (e.g., 

Olsson & Hwang, 2008).  Published studies indicate child age and income as significant 

covariates to consider, but no significant relationship has been identified between child 

gender and maternal depression (Bailey et al., 2007).  Though several different predictors 

have been examined, the majority of research conducted has been limited to cross-

sectional data or looking at just a few years longitudinally.   

Maternal depression and child outcomes. Maternal depression can lead to 

negative parenting behaviors, which, in turn, can influence child outcomes (Gordon, 

Burge, Hammen, Adrian, Jaenicke, & Hiroto, 1989; Hammen, 2003; Lovejoy, Graczyk, 

O’Hare, & Neuman, 2000).  Depressed mothers are less responsive to, less able to sustain 

social interactions with, less consistent in their discipline practices toward, and more 

likely to disclose negative perceptions of/critical remarks toward their children than their 

non-depressed counterparts (Bettes, 1988; Cox, Puckering, Pound, & Mills, 1987; 

Gelfand & Teti, 1990).  Webster-Stratton and Hammond (1988) found that depressed 

mothers were more likely to spank and make critical statements toward their children 

when compared to non-depressed mothers.  Depressed mothers also display more 

negative affect and make more negative affective statements toward their children; these 

behaviors, in turn, have been associated with lower self-esteem in children (Goodman, 

Adamson, Riniti, & Cole, 1994).  Additionally, depressed mothers have been reported to 

be less effective at scaffolding during parent-child interactions, and mothers of children 
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with poorer scaffolding had children who exhibited poorer emotion and behavior 

regulation (Hoffman, Crnic, & Baker, 2009).  The poor parenting behaviors exhibited by 

depressed mothers do not mean that they don’t desire to be good parents.  Rather, 

symptoms of their depression (e.g., fatigue, loss of pleasures) make it difficult for them to 

parent efficiently (Hammen, 2003). 

Further, maternal depression has been linked directly to poorer outcomes for 

children.  Children of depressed parents are at increased risk for the development of 

behavior problems and mental health problems (Beck, 1999; Brennan, et al., 2000; 

Beardslee, et al., 1998; Cicchetti, et al., 1998; Civic & Holt, 2000; Dekker, Nunn, 

Einfeld, Tonge, & Koot, 2002; Downey & Coyne, 1990; Einfeld & Tonge, 1996; Essex, 

Klein, Miech, & Smider, 2001; Goodman & Gotlib, 1999; Goodman, et al., 2011; 

Hammen, 1991; Warner, et al., 1995; Weinberg & Tronick, 1998), as well as reduced 

social competence (Ashman, Dawson, & Panagiotides, 2008; Gross, Conrad, Fogg, 

Willis, & Garvey, 1995).  In one comparison study, children of depressed mothers 

showed more emotional and behavioral problems and were more likely to have delayed 

expressive language than those in the non-depressed group (Cox, et al., 1987).  In 

another, Brennan and colleagues (2000) found both the severity and chronicity of 

maternal depression to be associated with lower receptive vocabulary scores in children 

whose parents were affected.   

Children of depressed mothers are also at higher risk for depression and/or 

anxiety themselves (Burke, 2003; Downey & Coyne, 1990; Goodman & Gotlib, 1999; 

Halligan et al., 2007; Hammen & Brennan, 2003; Halligan, Murray, Martins, & Cooper, 
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2007).  Hammen and Brennan (2003) found 15-year olds of depressed mothers to be 

twice as likely to have depression than those whose mothers never had a depressive 

episode.  Chronicity of maternal depression was a stronger predictor of adolescent 

depression than severity, and timing of exposure was not found to be a predictor of risk 

when chronicity and severity were considered.  Further, significant relationships have 

been found between maternal depressive symptoms and aggressive and antisocial 

behavior and/or conduct disorder in children (Burke, 2003; Chronis et al., 2007; Forbes, 

Shaw, Fox, Cohn, Silk, & Kovacs, 2006; Kim-Cohen, Moffitt, Taylor, Pawlby, & Caspi, 

2005).  The prevalence rate of psychiatric disorders among children of depressed parents 

has been estimated to be 41-77%, which is 2-5 times the normative rate (Beardslee, 

Keller, Lavori, Staley, & Sacks, 1993; Beardslee et al., 1998; Weissman, et al., 1986). 

The physical health of children of depressed mothers may also be at risk.  Low 

birth weight and/or poor growth, somatic complaints, accidents, and affective illness have 

been reported (Zuckerman, & Beardslee, 1987).  Additionally, pre-school and school-

aged children of depressed mothers have been found to have reduced frontal and parietal 

brain activation and higher respiratory sinus arrhythmia activity (Ashman, Dawson, & 

Panagiotides, 2008; Dawson, Ashman, Pangiotides, Hessl, Self, Yamada, & Embry, 

2003).  Maternal depression may also influence both social and school outcomes for 

children.  Because children of depressed parents are at increased risk for the development 

of behavior problems, reduced social competence, and mental health diagnoses (Beck, 

1999; Brennan, et al., 2000; Beardslee, et al., 1998; Cicchetti, et al., 1998; Civic & Holt, 

2000; Dekker, Nunn, Einfeld, Tonge, & Koot, 2002; Downey & Coyne, 1990; Einfeld & 
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Tonge, 1996; Essex, Klein, Miech, & Smider, 2001; Goodman & Gotlib, 1999; 

Goodman, et al., 2011; Gross et al., 1995; Hammen, 1991; Warner, et al., 1995; 

Weinberg & Tronick, 1998), they may have more problems at school than other children.  

This concern is heightened for children with ID whose behavior problems are already 

elevated when compared with their TD peers (Abbeduto, et al., 2004; Baker, et al., 2002; 

Baker, et al., 2003; Blacher & McIntyre, 2006; Dykens, et al., 2000; Gerstein, Arbona, 

Crnic, Ryu, Baker, & Blacher, 2011; McIntyre, et al., 2002, 2006; Poehlmann, et al., 

2005).  

Collectively, these results suggest that maternal depression may directly or 

indirectly impact children’s outcomes.  Because of this impact, it is critical that 

researchers seek to understand the predictors associated with maternal depression.  

Understanding the factors that influence depression among mothers may help to inform 

interventions to help alleviate this mental health condition.   

The Relationship Between Youth Behavior Problems and Maternal Well-being 

There is a long history of research in understanding parenting well-being in 

families of children with intellectual and developmental disabilities, dating back nearly 

half a century (Blacher & Baker, 2002; Seltzer et al., 2004).  Many researchers have used 

comparison groups to better understand the differential impact that children with ID have 

on their families when compared with TD children and children with other disabilities.  

The behavioral phenotypes associated with having an intellectual or developmental 

disability may be of more concern than the disability label itself.  Of course, this is not a 

new concept; there is a strong literature base for significant associations between child 
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behavior problems and parental psychological well-being (e.g., parenting stress, parental 

mental health—depression and anxiety) among parents of children with ID (Abbeduto, et 

al., 2004; Baker, et al., 2002, 2003; Baxter, Cummins, & Yiolitis, 2000; Beck, Hastings, 

Daley, & Stevenson, 2004; Dumas et al., 1991; Hastings, 2002; 2003; Quine & Pahl, 

1985; 1991; Sloper, Knussen, Turner, & Cunningham, 1991; Walker et al., 1988).  This is 

likely because child behavior problems in ID are frequently reported to exceed levels 

found in the general population (Abbeduto, et al., 2004; Baker, et al, 2002, 2003; Blacher 

& McIntyre, 2006; Crnic, Hoffman, Gaze, & Edelbrock, 2004; Dykens, et al., 2000; Gray 

et al., 2011; McIntyre, et al., 2002; Poehlmann, et al., 2005).  In fact, in a literature 

review focused on maternal depression among mothers of children with disabilities, 89% 

of the studies that included behavior problems as a predictor of maternal depression 

showed a significant relationship between child behavior problems and maternal 

depressive symptoms (Bailey et al., 2007). 

An overview of the evidence showing the relationship between child behavior 

problems and maternal well-being outcomes in the developmental disability (DD) 

literature will help elucidate the importance of including child behavior problems in 

models examining maternal mental health.  For example, utilizing regression analysis on 

data from a sample of primary caregivers (96% mothers) of 2-year old children with or at 

risk for DD, Feldman et al. (2007) found a significant relationship between child 

behavior problems and depression scores (p<.01).  Likewise, Hastings (2003) presented 

results suggesting positive associations between overall child behavior problems and 

mother’s reports of stress (r = .58, p<.01), anxiety (r = .45, p<.05) and depressive 
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symptoms (r = .43, p<.05) in a sample of mothers of children with autism, aged 8-17 

years old.  Similar results have been reported by this group with mixed samples that 

included mothers of children with autism, Down syndrome (DS), or undifferentiated ID 

(Beck, Hastings, & Daley, 2004; Griffith, Hastings, Nash, & Hill, 2010).   

Some distinct syndromes (e.g., autism, fragile X syndrome) appear to exert 

unique stress on mothers.  For example, Estes, Munson, Dawson, Koehler, Zhou, and 

Abbott (2009) compared mothers of preschool children with autism to mothers of 

children with developmental delay (DD) without autism and found mothers of children 

with autism to report higher levels of stress, anxiety and depression than mothers in the 

DD group.  For both groups, child behavior problems were significantly related to 

maternal stress, anxiety and depression; however, a stronger relationship was present 

between parenting stress and child behavior problems in the DD group than in the autism 

group, suggesting that other factors (beyond child behavior problems) may explain more 

variance in maternal well-being for the autism group.  Others have also reported 

syndrome-specific differences, and overall, the stress experienced by mothers of children 

with ID or other DDs is greater than that experienced by mothers of TD children 

(Abbeduto et al., 2004; Baker et al., 2002, 2003; Blacher & Baker, 2007; Blacher & 

McIntyre, 2006; Eisenhower et al., 2005; Donenberg & Baker, 1993; McIntyre, et al., 

2002, 2006; Neece & Baker, 2008). 

One common thread through studies in family well-being research is that child 

behavior problems accounted for more variance in negative indicators of parental well-

being than did disability status (Baker et al., 2002, 2003; McIntyre et al., 2002; Floyd & 



 14 

Gallagher, 1997).  Collectively these studies suggest that behavior problems should be 

accounted for when considering other predictors of maternal well-being among mothers 

of children with ID.  The present study aimed to understand not only the relationship 

between child behavior problems and depressive symptoms in mothers, it also sought to 

understand how child behavior problems related to the change in depression over time 

and the bi-directional relationship between the two variables longitudinally. 

Risk and Protective Factors for Maternal Well-being: Beyond Behavior Problems 

 Although child behavior problems have been extensively examined with regard to 

maternal well-being, other factors have been considered to a lesser extent.  These include 

factors such as socioeconomic position, positive aspects of parenting, and maternal 

disposition, among others.   

Socioeconomic position.  Several researchers have investigated the role of 

socioeconomic factors in studies of maternal depression utilizing samples that included 

mothers of children with ID.  Results have varied, likely as a function of differences in 

the composition of the samples utilized.  For example, Breslau et al. (1982) found an 

inverse relationship between depression scores and education and income levels; 

whereas, Hoare, Harris, Jackson, and Kerley (1998) did not find parents’ depression 

scores to be related to socioeconomic status.  Conversely, Eisenhower and Blacher (2006) 

found that the relationship between role occupancy (i.e., parenting, employment, 

marriage) and maternal well-being (i.e., depression and health) to be fully mediated by 

socioeconomic status.   

Emerson and colleagues have investigated the importance of socioeconomic 
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position and parent or child outcomes when there is a child with an intellectual or 

developmental disability.  These studies have reported children with ID to be at greater 

risk for poverty, which in turn leads to poorer health outcomes for these children 

(Emerson, 2003; Emerson, Graham, McCulloch, Blacher, Hatton, & Llewellyn, 2009; 

Emerson & Hatton, 2007).  Poverty and welfare receipt were also identified as being 

associated with mental health symptoms among mothers (Emerson, 2003).  Further, 

socioeconomic position was found to moderate the relationship between child behavior 

problems and maternal anxiety and depression (Emerson & Llewellyn, 2008; Hatton & 

Emerson, 2009).  Emerson and Hatton (2009) argued that researchers should pay greater 

attention to socioeconomic position when investigating family issues in families of 

children with ID, in part because there has been more focus on the emotional burden of 

having children with ID rather than on the expense of caring for them  (Emerson, Hatton, 

Llewellyn, Blacher, & Graham, 2006).   

In two studies, Olsson and Hwang (2001; 2008) specifically examined the 

relationship between maternal depression and socioeconomic and other family variables.  

The first study compared mothers of children with ID (without comorbid autism), autism, 

and TD children on their depression levels.  Findings indicated that mothers of children 

with autism had higher levels of depression than mothers of children with ID, who, in 

turn, had higher levels than mothers of TD children.  Socioeconomic status, which was 

measured by an index that included years of education, status in profession (which was 

linked to income), and type and size of housing, was not found to relate significantly to 

maternal depression (Olsson & Hwang, 2001).  In contrast, Olsson and Hwang (2008) 
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found socioeconomic situation and hardship (evaluated by calculating the number of 

items that the mother could not afford, but would like to have/participate in) to be a 

significant predictor of maternal depression, after controlling for income levels.  This 

indicates that parents’ perceptions of financial hardship may be a more salient risk factor 

than considering socioeconomic status alone.   

It is important to note that the sample in the work of Emerson and colleagues’ 

included families from very low socioeconomic backgrounds, whereas other studies (e.g., 

Eisenhower & Blacher, 2006; Olsson & Hwang, 2001; 2008) were based on samples with 

mostly middle-to upper-middle class participants.  Discrepancies in sample composition 

may confound results when trying to understand the importance of socioeconomic 

position in explaining maternal depressive symptoms.   

Some studies have indicated that parents of children with ID experienced higher 

expenses/lower income relative to other parents (Gunn & Berry, 1987; Parish, Seltzer, 

Greenberg, & Floyd, 2004); however, most studies do not assess mother’s perception of 

financial stress.  Thus, this study included a measure of mothers’ perceived financial 

stress of the child on his/her family.  It was expected that this particular type of stress 

would be related to the psychological well-being of mothers. 

Positive impact.  In mothers of children with ID, protective factors (i.e., factors 

that reduce the risk) for depression and other negative outcomes have been investigated 

explicitly.  One potential protective factor is the positive impact that the child has on 

his/her family.  Blacher and Baker (2007) investigated positive impact (i.e., a construct 

measuring how the child is perceived by his/her parent to impact the family in a more 
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positive way relative to his/her same-aged peers, as measured by the Family Impact 

Questionnaire; FIQ, Donenburg & Baker, 1993).  Results showed a strong association 

between child behavior problems and positive impact, specifically that positive impact 

could buffer the effects of stress in those families with children with ID with the highest 

behavior problems.  However, there was no correlation between the perceived positive 

impact of the child and maternal depression as measured by the CES-D (Radloff, 1977).  

Similarly, in a different sample of adolescents with ID, Blacher and McIntyre (2006) 

found no correlation between positive impact and CES-D scores (r = -.09, ns).  Lloyd and 

Hastings (2008) reported a non-significant correlation between positive contributions (as 

measured by the Kansas Inventory of Parental Perceptions; Behr, Murphy, & Summers, 

1992) and maternal depression (r = -.19, ns).  Although positive impact was considered 

as a potential protective factor in the present study, collectively these studies indicate that 

positive impact is unrelated to maternal depression.  Thus, its inclusion in this study was 

not warranted. 

Dispositional and personality characteristics.  Though including positive 

impact as a potential protective factor in analyses pertaining to maternal depression 

appears unnecessary, other “positive” constructs may explain significant variation in this 

outcome.  Associations between depression and certain personality traits (e.g., 

neuroticism, extraversion, interpersonal sensitivity) have been identified, while other 

traits (e.g., openness, conscientiousness, and agreeableness) show no relationship (Bagby, 

Joffe, Parker, Kalemba, & Harkness, 1995; Boyce, Parker, Barnett, Cooney, & Smith, 

1991).  Moreover, some personality traits have been shown to relate to maternal well-
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being among mothers of children with ID (Baker, et al., 2005; Glidden et al., 2006; 

Glidden and Schoolcraft, 2003; Oelofsen & Richardson, 2006; Olsson & Hwang, 2002; 

2008).  One such construct, morale, has been examined.  Using the Philadelphia Geriatric 

Center Morale Scale (PSG; Lawton, 1972), which assesses the respondent’s general 

morale/mood and attitude toward life, Blacher and McIntyre (2006) found a high 

correlation between CES-D depression scores and morale (r = -.72, p<.001).  When 

examined as an outcome variable, the variance in morale was explained by the youth’s 

behavior problems, but not their adaptive capabilities or their disability label.  When 

examined as a predictor of maternal well-being, morale, but not depression, was found to 

predict mothers’ positive attitudes toward parenting (Blacher & McIntyre, 2006).     

Another related construct that has been evaluated is a mother’s sense of 

coherence.  Antonovsky (1987) explained the three components of sense of coherence—

comprehensibility (i.e., making sense of the stressor), manageability (i.e., perceiving the 

ability and availability of resources to cope with a stressor), and meaningfulness (i.e., 

appraising the situation as one worthy of investment).  Parents of children with DDs have 

been found to have a lower sense of coherence when compared with parents of TD 

children (Oelofsen & Richardson, 2006; Olsson & Hwang, 2002).  Olsson and Hwang 

(2002) found significant correlations between sense of coherence and depression among 

mothers of children with ID, autism, and TD children (r = -.72, r = -.76, and r = -.66, 

respectively; all p<.01).  Similarly, Olsson and Hwang (2008) found a mother’s sense of 

coherence to be a significant predictor of depression for mothers of children with ID, 

with higher levels of sense of coherence being associated with lower levels of depression.  
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Once this variable and other protective factors were considered, financial hardship (which 

was significant in previous analyses including mothers of children with and without ID) 

was no longer a significant predictor of maternal depression.   

Similar to morale and sense of coherence, optimism is an additional construct that 

has been examined in the maternal well-being literature.  Defined by Scheier and Carver 

(1985), dispositional optimism is generalized positive outcome expectancy, which is a 

relatively stable trait that promotes psychological well-being.  Mothers of children with 

DDs have been reported to have lower optimism when compared with controls 

(Paczkowski & Baker, 2008).  In exploring whether optimism moderated the relationship 

between child behavior problems and maternal well-being (i.e., stress and depression) in 

parents of 3-4-year old children with and without DDs, Baker et al. (2005) utilized the 

Life Orientation Test-Revised, or the LOT-R (Scheier, Carver, & Bridges, 1994) and 

found optimism to relate more strongly to maternal depression than child behavior 

problems.  There was evidence that optimism moderated the relationship between child 

behavior problems and maternal depression.  Additionally, the correlation between LOT-

R scores for mothers across a one-year period (from child ages 3-4) was reported at r = 

.74, suggesting that dispositional optimism is a relatively stable trait.  The correlation 

between depression scores from ages 3-4 was also reported at r = .62, indicating that 

depression was also relatively stable, though slightly less so, across the same one-year 

period.  Baker et al. (2005) and Paczkowski and Baker (2008) utilized the same dataset as 

in the present study.  The present study extended on this work by considering optimism 

as a predictor/protective factor of the change in depression longitudinally.   
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Also, using the LOT-R, Ekas, Lickenbrock, and Whitman (2010) found a 

significant relationship between dispositional optimism and maternal depression among 

mothers of children with autism (r = -.54).  In this study, optimism was found to mediate 

the relationship between family support and maternal well-being.  Relatedly, looking at 

mothers of adult children, Greenberg, Seltzer, Krauss, Chou, and Hong (2004) found 

dispositional optimism to be significantly and negatively related to maternal depression 

in three groups of mothers—those with adult children with DS, schizophrenia, or autism.  

Further, they found dispositional optimism to partially mediate the relationship between 

parent-child relationship quality and maternal depression among mothers of children with 

autism.  The relationship was fully mediated in the schizophrenia group.  However, no 

relationship was found between parent-child relationship quality and maternal depression 

among the mothers of children with Down syndrome; thus, optimism as a mediator was 

not tested for this group. 

Moreover, Lloyd and Hastings (2008) found acceptance to be related to maternal 

anxiety, depression and stress.  Acceptance was measured by the Acceptance and Action 

Questionnaire (AAQ; Bond & Bunce, 2000), which is a “general dispositional scale and 

not one that is specific to the process of mothers accepting their child with ID” (Lloyd & 

Hastings, 2008, p.  46).  This is similar to the LOT-R measure described above in the 

sense that it is measuring more positive aspects of one’s disposition.  The statements on 

this measure (e.g., “I am not afraid of my feelings;” “I am in control of my life”) suggest 

that there is overlap between the constructs of “acceptance” and “sense of coherence.”  

Mothers who reported more acceptance in this study also reported fewer anxiety and 
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depressive symptoms over time.  Lloyd and Hastings (2009) investigated the relationship 

between hope and maternal depression.  Dispositional hope was measured using the Trait 

Hope Scale (Snyder et al., 1991), which assessed the mothers’ agency (i.e., the perception 

that the mother can reach her goals) and pathways (i.e., the perception that the mother can 

find alternative ways to reach her goals if necessary).  Hope was found to significantly 

predict maternal depression, such that lower levels of hope lead to higher levels of 

depressive symptoms.   

Taken together, these studies on maternal disposition suggest that traits, such as 

optimism and hope, are significantly and negatively related to maternal depressive 

symptoms.  Mothers who have a more positive outlook tend to experience fewer 

symptoms of depression.  Research has yet to uncover whether disposition plays a role in 

the changes in maternal well-being over time.  In the present study, the relationship 

between dispositional optimism and maternal depression over the span of childhood was 

investigated. 

Maternal Depression Longitudinally  

Longitudinal studies of maternal depression are valuable in uncovering the risk 

and protective factors associated with depressive symptom severity and change in 

depression over time.  Some researchers have utilized growth (or multilevel) modeling 

techniques to investigate relationships over time.  Others have used methods such as 

repeated measures analysis of variance, structural equation modeling, and regression 

techniques.  Less often are relationships between mother well-being and child outcomes 
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investigated in a transactional/bi-directional manner—such as cross-lagged panel 

analyses.  These more complex analyses allow researchers to investigate directionality. 

Maternal depression longitudinally: Population-based samples.  Previous 

research focused on maternal depression longitudinally has shown that mothers who 

experience depression at initial assessment are more likely to experience persistent 

depression at subsequent time points.  A number of other predictors have also been 

reported.  For example, in a sample following mothers from the time their child was in 

early childhood (M age = 24 months) through kindergarten, mothers with high levels of 

depressive symptoms, low levels of education, high levels of anxiety, high parental 

distress, and low levels of emotional support at intake were at significantly increased 

odds of reporting symptoms of depression across three time points (Horwitz et al., 2007; 

2009).  Manuel, Martinson, Bledsoe-Mansori, and Bellamy (2012) found prior level of 

depression was the most salient predictor of the probability of later depression.  

Additionally, stress related to economic hardship, parenting, and poor physical health 

were found to be significant risk factors for depression, whereas instrumental and partner 

support were found to be significant protective factors.  Others have utilized structural 

equation modeling to group mothers according to their depressive symptomatology in 

longitudinal samples.  Predictors of group membership in the high/persistent symptom 

groups included past history of depression, temperamental distress, child related 

stressors, stress related to living conditions, low social support from partner and 

friends/family, lower maternal age, and not completing high school (Giallo, Cooklin, and 
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Nicholson, 2014; Skipstein, Janson, Kjeldsen, Nilsen, & Matheisen, 2012; Skipstein, 

Janson, Stoolmiller, & Mathiesen, 2010). 

Moreover, the relationship between maternal and child behaviors has been studied 

extensively (Anderson, Lytton, & Romney, 1986; Hipwell, Keenan, Kasza, Loeber, 

Stouthamer-Loeber, & Bean, 2008; Lolliss & Kuczynski, 1997; Petit & Arsiwall, 2008; 

Pettit & Lollis, 1997; Russell, Pettit, Mize, 1998; Sameroff, 1975; Sameroff & Makenzie, 

2003).  From these studies we can conclude that parenting behaviors (e.g., warmth, 

discipline) affect child outcomes (e.g., child adjustment), just as child behaviors affect 

parents.  Fewer studies have examined the reciprocal relationships between parental 

mental health and child outcomes; however such research does exist.  For example, a 

large national Canadian sample (N>16,000 at each time point) revealed transactional 

relationships between mothers’ depression (CES-D; Radloff, 1977) scores and their 

children’s (ages 4-11) hyperactivity, aggression, and emotional problems (Elgar, Curtis, 

McGrath, Waschbusch, & Stewart, 2003).  Using cross-lagged panels, Elgar et al. (2003) 

found maternal depression tended to precede child hyperactive and aggressive behavior 

problems and follow child emotional problems when looking across three time points.  

These relationships remained significant, even after prior levels of each were statistically 

controlled, and when child age and gender were examined separately.  Looking in 

adolescence, Forehand and McCombs (1988) used partial correlations to examine the 

relationship between maternal depression and several areas of adolescent functioning 

(i.e., anxiety/withdrawal, depression, conduct problems, conflict in parent-child task, 

social problem solving, social communication, social competence, and cognitive 
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performance) in a non-clinical sample of mothers and adolescents.  Results provided 

evidence for greater mother-influence on child outcomes than vice-versa.  One limitation 

to this study was that only two time points were utilized making it difficult to clearly 

understand whether a bidirectional or unidirectional relationship existed between 

maternal depression and adolescent functioning. 

Gross, Shaw, and Moilanen (2008) utilized several time points (child ages 5, 6, 8, 

10, 11, 12, and 15 years) and cross-lagged panels to investigate the bidirectional 

relationship between boys’ externalizing symptoms and maternal depressive symptoms in 

a predominantly low-income sample.  They employed two models, one investigating the 

relationship between maternal depressive symptoms and boys’ aggressive behavior in 

middle childhood (ages 5-10) and another investigating the relationship between maternal 

depressive symptoms and boys’ antisocial behavior during early to mid-adolescence (age 

10-11).  The results indicated that bidirectional parent and child effects occurred most 

often during transition periods (i.e., boys’ ages 5-6, 11-12, and 12-15).  Because 

transactional relationships were found between mothers and their sons, it seemed 

worthwhile in the present study to examine the relationship between maternal depression 

and child behavior problems in a sample that include girls and children with ID to see if 

similar patterns were found.   

Collectively, these studies identified several risk and protective factors for 

maternal depressive symptoms in non-disability-specific samples.  Further, the studies 

that considered transactional effects between mothers and their children provided 

evidence of effects in both directions, indicating that maternal mental health influences 
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youth outcomes and vise-versa.  From these studies we can conclude that many factors 

may contribute to mothers’ feelings of depression, yet there are still predictors to be 

considered.  Moreover, when examining bidirectional relationships, looking across 

multiple time points appears useful in uncovering the direction of effects.  While 

behavior problems and maternal depressive symptoms appear to be reciprocally 

associated based on previous literature, it was unclear whether these relationships would 

be the same when considering mothers of children with ID.  Further, the exclusion of 

girls in the only study that spanned more than three time points (Gross et al., 2008) limits 

the generalizability of the results.  For these reasons, the present study included girls and 

boys, youth with ID and of typical development, and eight time points (spanning ten 

years).   

Maternal depression longitudinally: Samples with children with 

developmental disabilities.  Some studies targeted mothers of children with intellectual 

and developmental disabilities, in particular, to understand the longitudinal nature of 

maternal depression.  For example, utilizing regression and repeated measures analysis of 

variance (ANOVA) techniques, Glidden and colleagues published a series of studies on 

maternal depression in which they compared birth mothers of children with ID to those 

who knowingly chose to adopt children with ID.  Results from these studies showed that 

the birth mothers reported significantly higher levels of depressive symptoms at child 

diagnosis than adoptive mothers, but these mothers showed a significant decline in 

symptoms over four time points (each separated by 5-6 years).  Adoptive mothers were 

low at the initial assessment, and remained low over time.  The only time point at which 
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the two groups differed was the first one (i.e., diagnosis/adoption; Flaherty & Glidden, 

2000; Glidden & Jobe; 2006; Glidden & Schoolcraft, 2003).  The explanation for the 

difference between birth and adoptive mothers is likely attributable to the fact that 

adoptive mothers were aware that the they were going to have a child with ID, whereas 

birth mothers were likely still coping with their child’s diagnosis.  Based on these 

findings, I believed that I might see similar results when examining depressive symptoms 

among mothers of children with and without ID in the present sample.  That is, I believed 

mothers of TD children in the present sample might exhibit similarities with the adoptive 

mothers who knowingly adopted children with ID in Glidden and colleagues’ sample, 

whereas mothers in the ID group in the present sample would be more similar to the birth 

mothers in Glidden and colleagues’ sample.  Further, when considering predictors of 

depression (using regression while controlling for prior levels of depression), Glidden 

and Schoolcraft (2003) found the personality trait of neuroticism to be the only 

significant predictor of depression for both groups of mothers.  This indicates that 

maternal disposition should be considered in understanding depression longitudinally.  In 

the present study, dispositional optimism was included as a potential predictor of 

depressive symptomatology.   

Longitudinal studies of depression utilizing more advanced methods, such as 

multilevel modeling techniques, are also valuable in uncovering the risk and protective 

factors associated with depressive symptom severity among mothers of children with 

intellectual and developmental disabilities and the change in their depression over time.  

One such study reported on depression—using the CES-D (Radloff, 1977)—among 
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mothers of children with ASD in early childhood (M age at intake = 28.3 months) across 

three time-points (Carter et al., 2009).  Some mothers in this sample were found to have 

clinically elevated symptoms of depression, yet they did not exhibit change in depression 

over time,\ (i.e., mothers were found to be in the clinically elevated range of depression 

symptoms across the three time points; range = 28%-42%).  Although there was no 

significant group variability in the slope of depression, there was individual variation 

between mothers.  Hierarchical linear modeling revealed that in the 2 to 3 years following 

the receipt of the ASD diagnosis, child behaviors (i.e., reduced social and emotional 

competence and sleep problems), low family cohesion, reduced instrumental and 

emotional support, and the use of emotion-focused coping strategies (e.g., 

disengagement, denial) were found to be significantly associated with depression severity 

(i.e., the intercept), but not with the variation in depression over time.  Additionally, 

greater maternal anxiety and lower parenting self-efficacy were associated with greater 

depressive symptom severity and the changes in depressive symptoms over time.  The 

researchers concluded that shared variability between depression and anxiety may have 

confounded the results. Further, they explained that perhaps mothers were setting 

unrealistic goals for their children, which in turn could lead to depression over time 

(Carter et al., 2009).  This study utilized only three time points.  In the present study, 

eight time points were examined in an effort to more accurately describe the shape of 

depression trajectories among mothers.  Additionally, the use of ID and TD comparison 

groups in the present study allowed more precision in determining whether mothers of 
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children with ID experienced depressive symptoms differently than mothers of TD 

children. 

Relatedly, in a sample of mothers of older youth with ASD with a mean age at 

intake of 23.15 years, Smith, Greenberg, and Seltzer (2012) investigated the relationship 

between social support and mothers’ CES-D scores across two time points (18 months).  

Having a greater number of network social support members was associated with 

declining levels of depressive symptoms, even after controlling for child behavior 

problems.  The most robust predictor of depressive symptoms in this study was negative 

support.  After controlling for behavior problems, a high level of negative support (e.g., 

mother’s involvement in her child’s life criticized; mother blamed for her child’s 

behavior problems; excessive demands put upon the mother) was associated with 

increasing levels of depressive symptom, whereas positive support (e.g., having someone 

in whom they could confide, having someone to talk to when upset) was not a significant 

predictor of change in any of the well-being outcomes (Smith, Greenberg, & Seltzer, 

2012).  Despite the years of work around child characteristics (e.g., behavior problems) 

as predictors, this study showed that negative social support predicted changes in 

maternal well-being above and beyond behavior problems.  However, one limitation to 

this study was the lack of multiple groups for comparison, and another was the use of 

only two time points.  Yet, this study showed the utility in considering factors beyond 

child characteristics by considering perceived social support.  In the present study, 

perceived financial stress was considered. 
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Looking specifically at mothers of children with ID (aged 5-19.5 years), Gray et 

al. (2011) found that, despite an overall decrease in child behavior problems over time, 

maternal mental health symptoms (i.e., total, somatic symptoms, anxiety/insomnia, social 

dysfunction, and severe depression on the General Health Questionnaire-28, GHQ; 

Goldberg & Williams, 1988) remained stable.  When the researchers analyzed the data 

from a cross-sectional perspective, disruptive behavior problems and child anxiety were 

significantly associated with maternal depression.  When multilevel modeling was 

employed (looking across four waves of data collected at intervals of 3-4 years), 

increases in youth social problems were associated with increased maternal depression 

over time.  In the present study, time intervals were shorter (1 year lags versus 3 years), 

and the children were the same age at each time point.   

Bidirectional influences.  Various cross-sectional studies have focused on the 

association between child behavior problems and maternal well-being during different 

parts of the lifespan.  Mothers of children with ID who have more severe behavior 

problems report greater levels of depression, stress, pessimism toward the future, and 

poorer quality relationships with their children (Abbeduto et al., 2004; Baker et al., 2003; 

Greenberg, Seltzer, & Greenley, 1993; Lewis et al., 2006).  Fewer researchers have 

examined the reverse direction of effects (i.e., the extent to which reduced maternal well-

being increases the likelihood of child behavior problems).  It may be that these effects 

are transactional, and some researchers have explored this through cross-lagged panel 

designs in samples of mothers with children with intellectual and developmental 

disabilities.   
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Orsmond, Seltzer, Krauss, and Hong (2003) examined the direction of effects 

between maternal well-being (i.e., CES-D depression scores, pessimism, caregiver 

burden, and perception of mother’s relationship with the adult) and adult behavior 

problems (i.e., internalizing, externalizing, and asocial behavior problems as measured by 

the Inventory for Client and Agency Planning; ICAP; Bruinicks, Hill, Weatherman, & 

Woodcock, 1986) in a sample of adults with ID and their mothers using two time points 

that spanned six years.  They found a very small proportion of clinically significant 

externalizing behavior problems (i.e., 5% in the clinical range at their first time point) 

and, thus, limited their cross-lagged analysis to internalizing and asocial domains only.  

Results showed bidirectional effects between maternal burden and pessimism and the two 

behavior problem domains across time.  For depression and child behavior problems, 

bidirectional effects were only observed when considering the internalizing behavior 

domain (i.e., higher initial levels and increases in youth internalizing behaviors were 

associated with high maternal depressive symptoms at the later time point; higher initial 

levels of maternal depressive symptoms and increases in depressive symptoms over time 

were also associated with higher levels of youth internalizing symptoms at the later time 

point).  However, asocial youth behavior problems and maternal depression were not 

found to be reciprocally associated.     

Similarly, in a sample of mothers of children (ages 3-19) with Down syndrome, 

ID or ASD, Hastings et al. (2006) examined the longitudinal relationships between 

maternal distress, mental health, expressed emotion, and their children’s internalizing and 

externalizing behavior problems over two time points.  Over the course of two years, a 
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bidirectional relationship was found between maternal distress (as measured by the PSI; 

Abidin, 1990) and children’s externalizing (but not internalizing) behavior problems (as 

measured by the Strengths and Difficulties Questionnaire, SQD; Goodman, 1997).  While 

this study did not find children’s behavior problems to predict maternal depression across 

time, it was limited to two time points and a small sample of mothers and a wide range of 

child ages.   

While several factors have been found to significantly relate to maternal 

depressive symptoms over time, additional predictors should be investigated in an effort 

to understand unexplained variance in maternal depression.  Few studies exist tracing 

maternal depression over the span of the child’s life.  Of those that do exist, most are 

limited to either early childhood or adolescence.  In addition, few studies have examined 

these processes utilizing mixed samples that include mothers of children with and without 

ID.  It is possible that symptoms of depression, their predictors, and their reciprocal 

associations with child behaviors may function differently for mothers of children with 

ID relative to those with TD children.  The present study aimed to fill these gaps by 

considering mothers of children with or without ID across the span of early childhood 

through early adolescence and predictors that have yet to be considered (e.g., maternal 

dispositional optimism; financial stress attributable to the child) in multilevel analyses of 

maternal depression. 

Relevant Longitudinal Research: Well-being Variables Other Than Depression 

Few studies have investigated the bidirectional relationships between parents’ 

well-being and child outcomes in developmental disability-specific samples over several 
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time points.  It is useful to look to those studies that have when investigating questions 

related to bi-directionality.  For example, Keogh, Garnier, Bernheimer, and Gallimore 

(2000) examined the relationship between family accommodations (defined as “the 

family’s functional responses or adjustments to the demands of daily life with the child 

who has delays,” p.  36) and child characteristics (i.e., cognitive, social, communication, 

adaptive competence, perceived “hassle”/impact of the child on the parent) across child 

ages 3, 7 and 11.  In determining whether this relationship was child-driven or 

transactional, they found evidence for a child-driven model (i.e., child characteristics 

predicted family accommodations across time).  Similarly, during the 1980s, Nihira, 

Mink, and Meyers conducted a series of studies utilizing regression analysis and cross-

lagged panel designs to model reciprocal relationships between parent outcomes (e.g., 

home environment, family conflict/cohesion) and adolescent outcomes (e.g., 

psychosocial adjustment, adaptive behavior) in families of adolescents with ID.  

Collectively, these studies indicated bidirectional effects between parents and their 

adolescents (Nihira, Meyers, & Mink, 1983; Nihira, Mink, & Meyers, 1985; Mink & 

Nihira, 1986).  Although they did not utilize direct measures of parent well-being, they 

did show that there were significant transactional relationships between parental and 

child outcomes in families of children with ID.  The differences in the findings between 

Keogh and colleagues’ and Nihira and colleages’ studies (i.e., child-driven versus 

transactional models) was likely a function of the use of different family variables 

between these two research groups. 
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As a methodological example, VanderValk, de Goede, Spruijt, and Meeus (2007) 

used structural equation modeling to assess the transactional relationship between marital 

distress and adolescent emotional adjustment over three time points from a non-

disability-specific sample of mothers and their adolescent children.  Marital distress was 

a latent construct that encompassed divorce proneness, marital satisfaction, and marital 

problems.  Adolescent emotional adjustment was a latent construct that encompassed life 

satisfaction, depression, stress, and suicidal thoughts.  The researchers tested the 

transactional model (including four effects—marital distress to adolescent emotional 

adjustment, adolescent adjustment to marital distress, the stability effect of marital 

distress over time, and the stability effect of adolescent emotional adjustment) and three 

models nested within the transactional model (i.e., stability effects and unidirectional 

maternal distress to adolescent emotional adjustment; stability effects and unidirectional 

adolescent emotional adjustment to maternal distress; and stability effects only).  They 

also looked at gender group differences.  Findings indicated that the two latent constructs 

were bidirectionally related across time (i.e., the transactional model was the best fit), and 

group analysis revealed that this transactional relationship was the strongest for girls in 

late adolescence/early adulthood.  Though this study did not use a disability-specific 

sample, the modeling technique utilized provided a clear example for understanding the 

transactional relationships between parents and their children and served as an exemplar 

for the cross-lagged modeling in the present study.   

Finally, a relevant study by Neece, Green, and Baker (2012) utilizing the same 

sample as in the present study reported on the bidirectional relationships between 
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parenting stress (i.e., negative feelings toward parenting) and child behavior problems 

among mothers and fathers who had children with DD or TD children.  Using growth 

modeling with child behavior problems as the outcome variable, Neece et al. (2012) 

found a significant decline in child behavior problems (as reported by both mothers and 

fathers) over time (seven time points: child ages 3-9), with mothers’ CBCL scores 

decreasing significantly more for the DD group.  After controlling for the change in 

behavior problems over time, both mother- and father-reported parenting stress 

significantly predicted child behavior problems.  Using cross-lagged panel analyses, 

Neece et al. (2012) looked directionally at parenting stress and child behavior problems 

over the seven time points separately for mothers and fathers.  Even with findings of high 

stability of child behavior problems and parenting stress across time, which indicated 

little change to predict, significant cross-lagged effects were observed (i.e., there were 

significant effects from initial child behavior problems to later parenting stress and 

significant effects from initial parenting stress to later child behavior problems).  This 

study showed that associations between parents’ stress and their children’s behavior 

problems to be reciprocally associated, and was the only one which included families of 

children with and without ID.  While the present study utilized the same data set as in 

Neece et al. (2012), herein bidirectional relationships between maternal depression and 

child/adolescent behavior problems was a focus of interest. 
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Chapter 2:  Rationale for Present Study 

There are several reasons to investigate depression among mothers with and 

without ID.  Most importantly, depression can affect several aspects of life (e.g., social, 

work, family, physical functioning and health; Hays, et al., 1995).  Second, it is important 

to understand whether there are truly differences between mothers of children with ID 

relative to other mothers, and if these differences are a result of the disability itself or of 

other factors (e.g., child behaviors, personality attributes or dispositional behaviors).  The 

answer to this question has implications for interventions and the disability service 

system, which may need to specifically target maternal mental health.  Though it has 

already been established that depressive symptoms of mothers of children with ID can be 

reduced through intervention (e.g., Hastings & Beck, 2004; Taylor, Schmidt, Pepler, & 

Hodgins, 1998), identifying additional predictors of depression may supplement current 

intervention practices or lead to new services for mothers.  Moreover, a depressed 

mother’s loss of interest in activities and compromised parenting behaviors (Hammen, 

2003) may make her less likely to participate in her child’s school activities.  Because 

children of depressed mothers have been found to be at risk for reduced expressive and 

receptive vocabulary (Brennan et al., 2000; Cox, et al., 1987), these children may be 

directly impacted at school.  Finding ways to help alleviate depressive symptoms may 

help reduce these risks. 

Although there is considerable evidence that a relationship exists between child 

behavior problems and maternal depression (e.g., Hastings et al., 2006; Orsmond et al., 

2003), the associations between behavior problems and maternal mental health have often 
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been considered cross-sectionally (e.g., Hastings, 2003) or separately across early 

childhood (e.g., Baker et al., 2003) or in adolescence/adulthood (e.g., Abbeduto et al., 

2004).  In the present study, eight time points were utilized (i.e., child ages 3-9 and 13).  

This expanded upon the extant literature by looking across the span of childhood 

development—from toddlerhood into early adolescence.  In addition, in the first part of 

this two-part study, ID status (i.e., whether or not the mother’s child has ID) was entered 

into the multilevel model before child behavior problems.  This afforded an opportunity 

to further confirm previous results that suggested that child behavior problems predicted 

maternal mental health symptoms above and beyond the disability label itself (Baker et 

al., 2002, 2003; McIntyre et al., 2002; Floyd & Gallagher, 1997).  That is, this 

relationship had not previously been tested when considering the change in maternal 

depression across time, and the present study aimed to fill this gap.   

Furthermore, while previous research has demonstrated an association between 

parenting stress and parental mental health (e.g., Breen & Barkley, 1988; Donenburg & 

Baker, 1993), specific types of stress had yet to be considered.  The present study 

expanded upon the current findings related to stress and depression by considering a 

specific type of stress—financial stress attributed to the child.  There is considerable 

published research addressing socioeconomic position as it relates to maternal 

depression, and generally a negative relationship between income and depression has 

been identified (Breslau et al., 1982).  Poverty, welfare receipt, socioeconomic situation, 

and hardship have been shown to be predictors of mental health symptoms among 

mothers (Emerson, 2003; Olsson and Hwang, 2008).  Thus, financial stress specifically 
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attributed to the child or adolescent was considered, as it was thought to potentially play a 

unique role in predicting mothers’ depression levels and/or the changes in their 

depression over time. 

In addition to risk factors related to socioeconomic position, researchers have also 

identified personality/dispositional traits (e.g., neuroticism, dispositional optimism, 

morale) as protective factors against maternal depression (Baker, et al., 2005; Glidden et 

al., 2006; Glidden and Schoolcraft, 2003; Oelofsen & Richardson, 2006; Olsson & 

Hwang, 2002, 2008).  Dispositional optimism (and related constructs such as sense of 

coherence and hope) has been investigated cross-sectionally (Lloyd and Hastings, 2009; 

Oelofsen & Richardson, 2006; Olsson & Hwang, 2002).  Collectively, results indicated 

that having a positive outlook served to assuage depression for some mothers (Baker et 

al., 2005; Lloyd and Hastings, 2009; Oelofsen & Richardson, 2006; Olsson & Hwang, 

2002; Paczowski and Baker, 2008).  In the present study, after considering the risk 

factors of child behavior problems and financial stress, dispositional optimism was 

considered as a potential protective factor against depression levels and changes in 

depression among the mothers.  Given cross-sectional findings that indicated an 

association between dispositional optimism and fewer depressive symptoms, this 

dispositional trait was hypothesized to explain variability in maternal depression when 

considered over about a decade of the child’s life.  This differs from previous work 

utilizing the present dataset, in that the relationship between optimism and the change in 

depression over time had not been previously considered. 
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There are many benefits to utilizing longitudinal data, particularly when trying to 

address questions related to change over time.  From a statistical perspective, growth 

modeling allows researchers to address two specific types of research questions, 

identified by Singer and Willet (2003):  1) How does an outcome variable change over 

time, and 2) To what extent can we predict differences in these changes?  By charting the 

change in maternal depression over time, the analysis herein revealed the temporal 

pattern in depressive symptoms as well as the extent to which the changes in depressive 

symptoms were predicted by disability status, child behavior problems, financial stress, 

and dispositional optimism.   

Clearly parents shape, as well as are shaped by, their children’s behaviors and 

characteristics.  This study set out to assess the transactional relationship between 

maternal depression and child behavior problems over time.  Rather than consider these 

effects separately, it is useful to investigate bidirectional exchanges over time, where both 

parties (mother and child) affect the other (Sameroff & Mackenzie, 2003).  Some have 

argued that two time points are insufficient to make strong causal claims about the 

relationship between variables (Kenny, 2005; Singer & Willet, 2003).  While the present 

study did not utilize the optimal design for drawing causal claims (i.e., experimental 

design), the use of eight time points for the cross-lagged panel analysis provided ample 

measurement points from which to draw conclusions about the direction of effects 

between maternal depression and child behavior problems across time.  Further, the use 

of eight time points did not focus solely on who affected whom, but rather on the 

continuous dynamic interactions between the mother and her child.  Understanding the 
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transactional relationships between mothers and their children has important intervention 

implications.  Effective interventions targeting maladaptive behaviors in children must 

consider both the mother and child’s roles in the development and expression of such 

behaviors.  As stated by Pettit and Arsiwalla (2008): 

For the sake of both intervention science and developmental science it is 

important that we continue to map underlying processes of 

bidirectionality…focusing on different levels of bidirectionality and reciprocity 

would help to pinpoint what matters most in sustaining (positive reciprocity) or 

breaking (negative reciprocity) parentàchild and childàparent chains of 

influence.  (p.  717) 

Beyond longitudinal predictors, cross-lagged analyses were utilized to address the 

directionality in the relationship between the long-studied variables of child behavior 

problems and maternal depression.  Using the present dataset, Neece et al. (2012) made a 

unique contribution to the field when they found transactional relationships between 

parenting stress and child behavior problems through early and middle childhood.  

However, specific types of behavior problems were not considered, and maternal mental 

health, beyond stress, was not considered.  The present study expanded upon the findings 

of Neece et al. (2012) by using internalizing and externalizing scales (in addition to total 

problems) on the CBCL, and considering maternal depression specifically.  In addition, 

this study afforded the opportunity to look independently at internalizing and 

externalizing behavior problems, as Elgar et al. (2003) found the antecedent-consequence 

relationships between maternal depression and child behavior problems to function 
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differently when considering externalizing and internalizing problems separately.  

Further, these relationships were expanded upon, as one additional time point in 

adolescence (age 13) not considered in Neece et al. (2012) was be considered herein.  

Adolescence marks a key transition point for children and their mothers, marked by the 

movement from elementary to middle/high-school and increased independence for youth; 

the relationship between maternal depression and child behavior problems may function 

differently at this time point in the lifespan.  Therefore, looking from age 9 to 13 was an 

additional unique contribution to the field of family research in ID that had the potential 

to present new insight into the transactional relationships present between mother and 

child. 
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Chapter 3:  Research Questions and Hypotheses 

The present study involved two parts, each with its own set of research questions, 

summarized as follows: 

Part 1: Longitudinal predictors of depression among mothers of youth with or without ID 

1. To what extent do maternal depressive symptoms change over eight time points 

(from child ages 3-9 and 13) among mothers of children with and without ID? 

2. Longitudinally, to what extent do child behavior problems predict maternal 

depressive symptoms above and beyond disability status?  

3. Predictors beyond behavior problems: 

a. After controlling for family income, to what extent can changes in 

maternal depressive symptoms be predicted by the perceived financial 

stress the child has on the family? 

b. To what extent can changes in maternal depressive symptoms be predicted 

by maternal dispositional optimism? 

Part 2: The transactional relationship between maternal depression and child behavior 

problems across time 

1. To what extent are maternal depressive symptoms and child behavior problems 

(total, internalizing, and externalizing) related across time? 

2. Controlling for disability status, what is the direction of the effect between 

maternal depressive symptoms and child behavior problems (total, internalizing, 

and externalizing) over time? 
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Several hypotheses were proposed.  Previous research has shown inconsistencies 

with regard to the shape and slope of depression trajectories.  For example, Carter et al. 

(2009) reported that the mothers of children with ASD in their sample did not show a 

change in depression over three time points, whereas Glidden and colleagues (2003; 

2006) reported a decline in depression among birth mothers of children with ID over 

three time points.  These discrepancies could be attributable to sample differences (i.e., 

youth with ASD versus youth with ID; differences in child age), or it could be that the 

use of only three time points at different parts in the child’s lifespan may have resulted in 

different patterns in maternal depressive symptoms between the two samples.  Further, 

Gray and colleagues (2011) used a linear growth model to explain the changes in 

maternal depression over four time points, but they did not report on whether a quadratic 

trend was considered in their analysis.  Given the limited research utilizing more than 

three time points, it is difficult to posit an a priori hypothesis about the shape of the 

depression trajectories.  However, some research has demonstrated that transition points 

in the child’s life (e.g., transition into school, transition into adolescence) may be 

associated with both child behaviors and their influence on maternal mental health (e.g., 

Gross et al., 2008).  Therefore, it was hypothesized that if the depression trajectories were 

found to diverge from a linear pattern in the present study, the inflections in the 

trajectories would occur at key transition points (e.g., age 5).  Further, one limitation with 

using the current dataset is the gap between the age 9 and 13 time points.  A linear 

relationship was all that could be considered between these two points.  Despite this 

limitation, the extension into adolescence was hypothesized to provide insight for future 
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researchers considering depression among mothers during their youth’s transition into 

adolescence.  For this reason, a hierarchical regression was utilized to assess the linear 

relationship between variables from child ages 9 to 13.       

Second, considered as a predictor alone, child disability status (i.e., whether the 

mother’s child has ID or not) was hypothesized to significantly explain a portion of the 

variance in both initial levels of maternal depression and the change in depression over 

time.  That is, the following null hypotheses were considered with regard to child 

disability status: 1) Disability status does not explain a significant proportion of the 

variability in the initial levels of maternal depression; and 2) Disability status does not 

explain a significant proportion of the variability in the change (slope) of maternal 

depression.   

Because countless studies have found child behavior problems to explain the 

variance in maternal well-being—above and beyond that explained by disability status 

(e.g., Baker et al., 2002, 2003; Floyd & Gallagher, 1997), it was hypothesized that the 

same pattern would be seen when considering the initial levels (i.e., the intercept) of 

depression.  From the proposed dataset, when Neece et al. (2012) used growth models to 

examine the change in parenting stress over time, they found that once behavior problems 

were entered into the model, no variance remained to be explained in the slope for the TD 

group, but that the slope for the DD group actually increased.  Additionally, Blacher and 

McIntyre (2006) reported a moderate correlation between maternal depression (as 

measured by the CES-D) and the stress measure utilized in Neece et al. (2012; FIQ 

negative impact).  Because maternal stress and depression have been found to be related 
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in previous studies using the current sample, it was hypothesized that behavior problems 

would have a similar effect on maternal depressive symptoms as was reported of the 

relationship between behavior problems and stress in Neece et al. (2012).  That is, child 

behavior problems were expected to account for a significant amount of the variance in 

the change in maternal depressive symptoms over time.  However, because maternal 

depression and maternal stress are only moderately correlated, it was hypothesized that 

the slope in maternal depressive symptoms may or may not have been entirely accounted 

for by child behavior problems.  The following null hypotheses were proposed with 

regard to child behavior problems: 1) Child behavior problems do not explain a 

significant proportion of the variability (above and beyond that explained by child 

disability status) in the initial levels (intercept) of maternal depressive symptoms; and 2) 

Child behavior problems do not explain a significant proportion of the variability (above 

and beyond that explained by child disability status) in the change (slope) of maternal 

depressive symptoms.    

Because perceived financial stress attributable to the child had yet to be 

considered explicitly in the literature, and dispositional optimism had not been considered 

as a predictor of the change in maternal well-being over time, it was unclear what the 

outcome would be when these two new predictors were considered in tracing maternal 

depressive symptoms across the span of 10 years.  The following null hypotheses were 

proposed with regard to perceived financial stress: 1) Perceived financial stress does not 

explain significant variability in the initial levels (intercept) of maternal depressive 

symptoms; and 2) Perceived financial stress does not explain a significant proportion of 
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the variability in the change (slope) of maternal depressive symptoms.  The following 

null hypotheses were proposed with regard to maternal dispositional optimism: 1) 

Dispositional optimism does not explain significant variability in the initial levels 

(intercept) of maternal depressive symptoms; and 2) Dispositional optimism does not 

explain a significant proportion of the variability in the change (slope) of maternal 

depressive symptoms. 

Finally, when the transactional relationships were considered between maternal 

depressive symptoms and child behavior problems, a transactional/bidirectional (as 

apposed to a unidirectional or stability model) was hypothesized, based on findings from 

previous work that showed a dynamic interplay between parents and their children (e.g., 

Elgar et al., 2003; Gross et al., 2008; Neece et al., 2012).  That is, it was hypothesized 

that both paths from maternal depressive symptoms to child behavior problems at 

subsequent time points, and from child behavior problems to maternal depressive 

symptoms at subsequent time points, would be found to be significant.  Further, it was 

hypothesized that a model that included both directions of effects would better fit the data 

than one that included only unidirectional effects. 
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Chapter 4:  Methods 

Participants and Dataset 

 The Collaborative Family Study.  Data were drawn from the Collaborative 

Family Study (CFS).  Participants for the CFS included families of children with or 

without developmental delay (DD)/intellectual disabilities (ID).  These families were 

recruited through the collaboration of three major universities located in Southern 

California and Central Pennsylvania—University of California, Riverside (UCR); 

University of California, Los Angeles (UCLA); and Pennsylvania State University 

(PSU).  The purpose of the larger study was to examine family processes, child emotion 

regulation, and behavior problems and mental disorders in youth with DD/ID or TD, 

from age 3 years through adolescence.   

Children in the typically developing (TD) group were recruited at age 3 from 

preschools and day care programs.  Children were excluded from the TD group if they 

had any type of disability or were born prematurely.  Children in the DD group were 

recruited at age 3 through community agencies that provided services for individuals with 

DD.  Children who could not walk or had profound delays were excluded from the DD 

group at initial assessment.  Additional recruitment took place during the age 5 and 13 

waves (at UCR and UCLA only).  At age 13, recruitment targeted families of 13-year old 

children with autism spectrum disorder (ASD).  However, families with children with 

ASD were excluded from the present study.  Through the course of the entire CFS, 370 

subjects were recruited; yet, this number varies greatly from time point-to-time point.  

Information about the number of participants (excluding the ASD sample) at each time 
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point can be found in Table 3a, the descriptive table for the maternal depression variable 

(Chapter 5; page 60). 

 The larger study took place over a span of 13 years (10 time points), with data 

collected at child ages 3, 4, 5, 6, 7, 8, 9, 12, 13, and 15.  I utilized 8 of the 10 data points 

in the current study—child ages 3-9 and 13.  At child age 12, not all measures were 

collected from participants, limiting the use of data from this measurement point.  The 

child age 15 data are still in the process of being entered and cleaned.  Therefore, I 

utilized data only through child age 13. 

 ID status.  Children in the present study were classified as having ID if they fell 

in the categories of ID or borderline ID based on criteria set forth in the Diagnostic and 

Statistical Manual of Mental Disorders—Fourth Edition (DSM-IV-TR; American 

Psychiatric Association, APA; 2000).  Children in the ID group had: 1) Received a score 

≤84 on the Stanford-Binet Intelligence Scale—Fourth Edition (Thorndike, Hagen, & 

Sattler, 1986); and 2) Received a score ≤84 on the Vineland Adaptive Behavior Scales 

(VABS, Sparrow, Balla, & Cicchetti, 1984).  The rationale for combining those with IQs 

below 70 and those with IQs ranging from 71-84 (i.e., in the borderline range) in the ID 

group was based on prior research demonstrating similarities in the difficulties faced by 

those with borderline intellectual functioning and those with ID (DSM-IV-TR; APA, 

2000; Fenning, Baker, Baker, & Crnic, 2007).  The newest edition of the DSM specifies 

that, “IQ test scores are approximations of conceptual functioning but may be insufficient 

to assess reasoning in real-life situations and mastery of practical tasks” (DSM-5; APA, 

2013; p.  37).  The DSM-5 definition provides that a person may have an IQ score that 
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exceeds 70 while also being so impaired in his adaptive skills that the individual’s actual 

functioning is comparable to that of individuals with lower IQ scores (APA, 2013).  

Further, research indicates that individuals with borderline intellectual functioning (i.e., 

IQs between 70 and 84) are more similar to those with ID than those of typical 

development.  For example, parents of children with borderline functioning have reported 

their children’s behavior problems to be more comparable to those with ID than TD 

children (Fenning et al., 2007).  Individuals with borderline intellectual functioning have 

also been found to have poorer outcomes in adulthood (e.g., lower income) than those 

with high IQs (Valliant & Davis, 2000).  No individuals with ASD were included in the 

study.  Participants in the TD group were included if they had an 85 or above on both the 

Stanford-Binet Intelligence Scale (Thorndike, et al., 1986) and the Vineland Adaptive 

Behavior Scales (Sparrow et al., 1984) and no previous history of a DD or other 

disability.  This variable was coded at 1=ID and 0=TD in the dataset. 

Measures 

Stanford-Binet Intelligence Scale, 4th Edition (Thorndike, et al., 1986).  Child 

intellectual status was determined utilizing the Stanford-Binet, which was administered at 

child age 5 during the family’s lab visit.  This widely used instrument is particularly well 

suited for evaluating children with developmental delays, because the examiner adapts 

the starting points according to the child’s developmental level.  The eight sub-tests most 

appropriate for 5-year-olds were used (i.e., Vocabulary, Comprehension, Absurdities, 

Pattern Analysis, Copying, Quantitative, Bead Memory, and Memory for Sentences).  

The composite standard IQ score (M = 100; SD = 16) was utilized in the present study.  
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High internal consistency has been reported (Glutting, 1989), and there is sufficient 

evidence for validity, as reported in the technical manual (Thorndike et al., 1986).   

Vineland Adaptive Behavior Scales (VABS; Sparrow, Balla, & Cicchetti, 

1984).  To assess adaptive functioning (in order to further establish group membership), 

the VABS was administered to mothers as a semi-structured interview at child age 5.  

The overall adaptive composite (M = 100; SD = 15)—comprised of communication, daily 

living skills and socialization domains—was utilized.  The VABS instrument has an 

internal consistency from .75 to.80 and Cronbach’s alpha of .93 (Sparrow et al., 1984).   

Center For Epidemiological Studies Depression (CES-D) Scale (Radloff, 

1977).  To assess mothers’ degree of depressive symptomology, the CES-D was 

administered to mothers across all eight-time points.  The CES-D is a 20-item self-report 

questionnaire that asks participants to rate each item on how often it applies to them 

within the last week, from 1 (rarely) to 4 (most of the time).  Example items include: “I 

was bothered by things that don’t usually bother me,” and “I did not feel like eating; my 

appetite was poor.”  The scoring ranges from 0-60, with higher scores indicating greater 

levels of depression.  Radloff (1977) recommends a clinical cutoff of 16 or higher.  

Cronbach’s alpha coefficients ranging from .85 to .90 have been reported across studies 

(Radloff, 1977). 

Child Behavior Checklist (CBCL) for Ages 1½–5 years and Ages 6–18 years 

(Achenbach, 2000; Achenbach & Rescorla, 2001).  To assess child behavior problems, 

mothers completed the CBCL at all time points.  Two parent versions of the CBCL were 

used (ages 1.5–5: Achenbach, 2000; ages 6–18: Achenbach & Rescorla, 2001).  For the 
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first three assessments (ages 3–5 years), the preschool version (for ages 1.5–5 years; 99 

items) was used, and for the remaining five assessments (ages 6-13 years), the child 

version of the CBCL was used (for ages 6–18 years, 113 items).  This is a questionnaire 

used to identify patterns of behavior problems.  Each item is rated on a 3-point scale: 0 

(not true), 1 (somewhat or sometimes true), or 2 (very true or often true).  Example items 

include: “Fails to finish things he/she starts,” “temper tantrums or hot temper,” “sleeps 

more than most kids.”  The CBCL parent form breaks behavioral concerns into eight 

categories.  The CBCL yields a total problem score, broadband externalizing and 

internalizing scores, and seven narrow-band scales.  The present study used T scores for 

total, internalizing and externalizing behavior problems (M = 50 and SD = 10).  The 

CBCL parent report form has alpha coefficients from .69 to .97 and reliability from .82 to 

.94 (Achenbach & Rescorla, 2001).  For some descriptive analyses, behavior problem 

groups were determined from mothers’ CBCL scores (total, externalizing, and 

internalizing) as Low (T score <65, indicating nonclinical/borderline range) or High (T 

score ≥ 65, indicating borderline or clinical range). 

 Family Impact Questionnaire (FIQ; Donenberg & Baker, 1993).  To assess 

mothers’ feelings of financial stress attributable to their child, mothers completed the FIQ 

at each time point, a 50-item questionnaire designed to measure the parents’ perceptions 

of the impact of a child on the family relative to the impact that “most children his/her 

age have on their family.”  The FIQ includes six scale scores that measure Negative 

Impact on Feelings About Parenting, Social Relationships, Finances, Marriage and 

Siblings, and Positive Impact on Feelings About Parenting.  Scale reliabilities range from 
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r = .83-.92 (Donenberg & Baker, 1993).  In the present study, the Negative Impact on 

Finances subscale was utilized as a measure of how the child impacts his/her family 

financially (i.e., the financial stress the mother attributes to the child) relative to the 

financial impact that most children his/her age have on their families.  Cronbach’s alpha 

coefficient for this subscale utilizing the present dataset was .90.  Sample items on this 

subscale include: “The cost of raising my child is more,” and “The cost of medication, 

medical care and/or medical insurance is more.” 

 Life Orientation Test-Revised (LOT-R; Scheier, Carver, & Bridges, 1994).  

Mothers were given a six-item (plus four filler items) self-report measure of dispositional 

optimism, or people’s generalized positive (or negative) expectancies about the future in 

general.  This measure was administered at child ages 3-6, 9, 12, 13 and 15.  Sample 

items include: “In uncertain times, I usually expect the best,” and “If something can go 

wrong for me, it will.”  Each item is rated on a 5-point scale ranging from 0 (strongly 

disagree) to 4 (strongly agree).  Answers to three negatively worded items are reversed 

and the six items are summed for scoring (possible range 0-24).  The LOT-R exhibits an 

acceptable level of internal consistency, with Cronbach's alpha reported at .78 (Scheier et 

al., 1994).  In the present study, the age 5 LOT-R measurement was utilized. 

 Demographic variables.  Family demographics (e.g., household income, 

mother’s age, child gender) were provided by mothers at child age 3 and updated at each 

time point.  Some of these variables were considered as covariates/control variables in the 

present study.   
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One such variable, income, was controlled for when considering the financial stress the 

child has on his/her family because it was thought that people with lower income levels 

may experience more financial stress.  Income was measured by asking mothers to select 

one of seven income bands/categories that best described their family’s income level.  So, 

this is recorded as a categorical variable in the dataset.  According to the Research 

Supplemental Poverty Measure (SPM) published by the U.S.  Census Bureau, nearly half 

of the people in the United States live within 200% of the federal poverty line (Short, 

2011).  The current federal poverty line is $23,850 for a family of 4 (United States 

Department of Health and Human Services, 2014); midway through the study, in 2007, it 

was $20,650 (United States Department of Health and Human Services, 2007).  

Therefore, a dichotomous variable for income was created based on 200% of this figure 

($20,650 x 2 = $41,300, which was rounded up to $50,000), where mothers who live in 

households at or above 200% of the federal poverty line ($50,000 or higher) were coded 

as 1 and those who live in households below 200% of the poverty line were categorized 

as 0 (below $50,000).  Note, $41,300 was rounded up to $50,000 in order to have a 

conservative poverty estimate.  Other covariates considered included mother’s age, 

mother’s education level and child gender.  Only those covariates related to the outcome 

variable(s) of interest and/or on which there are ID/TD group differences were included 

in the final analyses.   
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Chapter 5:  Descriptive Data Analysis 

Outliers 

The data were examined for outliers through standardizing each continuous 

variable to the same scale (M = 0; SD = 1) by converting each measure (at each 

timepoint) to z-scores.  Examining the z-scores at child age 3, 4 outliers were identified 

on the CES-D, 1 outlier was identified on the CBCL, and 6 outliers were identified on the 

FIQ Financial Impact subscale.  At child age 4, 4 outliers were identified on the CES-D, 

0 outliers were identified on the CBCL, and 8 outliers were identified on the FIQ 

Financial Impact subscale.  At child age 5, 3 outliers were identified on the CES-D, 2 

outliers were identified on the CBCL, 4 outliers were identified on the FIQ Financial 

Impact subscale, and 1 outlier was identified on the LOT-R.  At child age 6, 5 outliers 

were identified on the CES-D, 0 outliers were identified on the CBCL, and 3 outliers 

were identified on the FIQ Financial Impact subscale.  At child age 7, 2 outliers were 

identified on the CES-D, 0 outliers were identified on the CBCL, and 3 outliers were 

identified on the FIQ Financial Impact subscale.  At child age 8, 6 outliers were identified 

on the CES-D, 0 outliers were identified on the CBCL, and 3 outliers were identified on 

the FIQ Financial Impact subscale.  At child age 9, 2 outliers were identified on the CES-

D, 0 outliers were identified on the CBCL, and 4 outliers were identified on the FIQ 

Financial Impact subscale.  At child age 13, 3 outliers were identified on the CES-D, 0 

outliers were identified on the CBCL, and 3 outliers were identified on the FIQ Financial 

Impact subscale.  The outliers (i.e., those falling outside an absolute value of 3 standard 

deviations from the mean) were constrained to be 3 standard deviations from the mean.  
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Positive outliers were set to 3 standard deviations above the mean, and negative outliers 

were set to 3 standard deviations below the mean.      

Descriptive statistics   

Descriptive statistics (e.g., means, standard deviations, skewness, kurtosis) and 

group-comparison tests (i.e., t-tests/chi-square tests for ID versus TD comparisons) for 

each variable of interest were run before answering the research questions.  This analysis 

was completed using SAS® version 9.4 (SAS Institute Inc., 2013).  Table 1a shows the 

descriptive statistics for the variables utilized from just one time point—child IQ, child 

adaptive behaviors, and maternal dispositional optimism (i.e., Stanford-Binet scores, 

VABS scores, LOT-R scores), and Table 1b shows the group comparisons on the same 

variables.  From Table 1b, we can see that group differences exist on several measures.  

With regard to IQ scores, the TD group had significantly higher mean IQ scores, as 

measured by the Stanford-Binet at age 5, than the ID group, t(228)=23.85, p<.001; this 

was by design.  Similarly, the TD group had significantly higher mean adaptive skills, as 

measured by the Vineland Adaptive Behavior Scales at age 5, than the ID group, 

t(228)=19.14, p<.001.  Mothers in the TD group had a significantly higher mean level of 

years of schooling, t(211)=3.82, p<.01, and were significantly older, t(211)=2.12, p<.05, 

at intake (child age 3) than mothers in the ID group.  No group differences were found 

with regard to child gender or mother-reported dispositional optimism. 
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Table 1a 
 
Descriptive Statistics – Time Invariant Variables 

Variable Time Point  N M SD Range Skewness Kurtosis 
Child IQ Child age 5 233 86.68 24.52 36-137 -0.47 -0.56 

VABS Child age 5 233 88.42 24.04 38-137 -0.09 -1.08 
Mom Age (at intake) Child age 3 218 33.43 5.93 20-52 0.25 0.06 

LOT-R Child age 5 231 16.35 4.40 3-24 -0.45 -0.11 
Note.  Child IQ: Stanford-Binet Intelligence Scale—Fourth Edition (Thorndike et al., 1986); VABS: 
Vineland Adaptive Behavior Scales (Sparrow et al., 1984); LOT-R: Life Orientation Scale—Revised 
(Scheier et al., 1994) 
 
 
Table 1b 
 
Descriptive Statistics by Disability Status – Time Invariant Variables 

Variable ID  
Mean/Frequency 

TD 
Mean/Frequency t or Χ2 

Stanford-Binet 60.87 (15.42) 103.30 (11.48) t = 23.85*** 
VABS 65.25 (13.57) 103.7 (15.72) t  = 19.14*** 
Child Gender (% male) 58.11% 58.27% χ2 = 0.00 
Mom Age (at intake) 32.27 (6.05) 34.06 (5.77) t = 2.12* 
Mom Years of Schooling (at intake) 14.28 (2.30) 15.63 (2.53) t = 3.82*** 
LOT-R 16.04 (4.64) 16.44 (4.47) t = 0.65 
Note.  *p<.05, ***p<.001;  Child IQ: Stanford-Binet Intelligence Scale—Fourth Edition (Thorndike et al., 
1986); VABS: Vineland Adaptive Behavior Scales (Sparrow et al., 1984); LOT-R: Life Orientation Scale—
Revised (Scheier et al., 1994) 
 

Table 2 shows comparisons between mothers of children with ID and those with 

TD children on time-varying family household income.  Chi-square analyses revealed 

that significantly more mothers of children in the TD group reported income levels at or 

above $50,000 than mothers in the ID group at 7 out of the 8 time points (i.e., all child 

ages except age 13). 
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Table 2 
 
Descriptive Statistics by Disability Status – Family Household Income  

Age % above $50,000 
 ID TD  Χ2 

3 40.54% 56.52%  4.92* 
4 47.29% 61.59%  4.01* 
5 47.25% 60.87%  4.12* 
6 48.72% 66.67%  6.26* 
7 49.31% 64.60%  4.27* 
8 47.83% 67.29%    6.60** 
9 57.14% 71.96%   3.91* 

13 57.50% 74.60% 3.29 
Note.  *p<.05, **p<.01 

 

Table 3a shows the descriptive statistics for first main variable of interest, 

maternal depression (i.e., CES-D scores), at each time point.  Because the variable was 

not normally distributed, a transformation was applied by adding one to each mother’s 

depression score and then taking the natural log of this value.  In Table 3a, a comparison 

of the skew and kurtosis for the CES-D without and with a transformation is provided.   

Table 3a 
 
Descriptive Statistics at Each Time Point– Maternal Depression Scores 

       With Transformation 
Age N M SD Range Skewness Kurtosis Skewness Kurtosis 

3 216 10.30 8.93 0-44 1.46 2.16 -0.48 -0.13 
4 213 11.16 10.52 0-52 1.65 2.62 -0.36 -0.14 
5 231 11.09 10.54 0-53 1.50 2.01 -0.27 -0.36 
6 194 9.43 8.94 0-45 1.61 2.47 -0.31 -0.13 
7 185 10.53 10.00 0-50 1.38 1.70 -0.41 -0.46 
8 168 10.20 10.00 0-49 1.67 3.05 -0.42 -0.44 
9 171 10.48 9.58 0-49 1.44 1.96 -0.37 -0.33 

13 103 8.99 10.22 0-54 2.35 6.35 -0.24 -0.27 
Note.  CES-D: Center for Epidemiological Studies Depression Scale (Radloff, 1977); Transformation: 
Natural log of the CES-D score plus 1 
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Figure 1a-1h show histograms for the distribution of the CES-D at each time point.  

These show the skewed distribution of the CES-D separately for the ID and TD groups. 

Figure 1a 

Histogram of CES-D Scores—Child Age 3 

 

Note.  CES-D: Center for Epidemiological Studies Depression Scale (Radloff, 1977) 

Figure 1b 

Histogram of CES-D Scores—Child Age 4 

 

Note.  CES-D: Center for Epidemiological Studies Depression Scale (Radloff, 1977) 
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Figure 1c 

Histogram of CES-D Scores—Child Age 5 

 

Note.  CES-D: Center for Epidemiological Studies Depression Scale (Radloff, 1977) 

 

Figure 1d 

Histogram of CES-D Scores—Child Age 6 

 

Note.  CES-D: Center for Epidemiological Studies Depression Scale (Radloff, 1977) 
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Figure 1e 

Histogram of CES-D Scores—Child Age 7 

 

Note.  CES-D: Center for Epidemiological Studies Depression Scale (Radloff, 1977) 

Figure 1f 

Histogram of CES-D Scores—Child Age 8 

 

Note.  CES-D: Center for Epidemiological Studies Depression Scale (Radloff, 1977) 
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Figure 1g 

Histogram of CES-D Scores—Child Age 9 

 

Note.  CES-D: Center for Epidemiological Studies Depression Scale (Radloff, 1977) 

Figure 1h 

Histogram of CES-D Scores—Child Age 13 

 

Note.  CES-D: Center for Epidemiological Studies Depression Scale (Radloff, 1977) 
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Table 3b shows the mean comparisons between the ID and TD groups on the CES-D at 

each time point.  Mothers of children with ID were found to report higher levels of 

depressive symptoms at each time point, and these differences reached significance at 

child ages 6, 8 and 9.   

Table 3b 
 
Descriptive Statistics by Disability Status– Maternal Depression Scores 

Age CES-D Score Means 
 ID TD t 

3 10.96 9.96 0.77 
4 11.86 10.82 0.68 
5 12.64 10.07 1.80 
6 11.27 8.26   2.30* 
7 11.46 9.82 1.09 
8 13.19 8.39     3.06** 
9 13.11 8.96     2.67** 

13 11.58 7.90 1.66 
Note.  *p<.05, **p<.01; CES-D: Center for Epidemiological Studies Depression Scale (Radloff, 1977)  
 

Table 3c shows that percent of mothers in each group who were above the clinical cutoff 

(≥16) on the CES-D at each time point.  Chi-square analysis revealed that significantly 

more mothers in the ID group were above the clinical cutoff at child ages 8 and 9. 

Table 3c 
 
Maternal Depression – Percent Above Clinical Cutoff (≥16 on the CES-D) 

Child Age % By Status Group  
 ID TD χ2 

3 17.58% 17.27% 0.00 
4 17.58% 22.30% 0.75 
5 29.67% 19.42% 3.21† 
6 20.88% 12.95% 2.56 
7 24.18% 15.83% 2.48 
8 21.98% 10.79%  5.33* 
9 25.27% 12.23%    6.51** 

13 7.69% 5.76%          0.34 
Note.  †p=.07, *p<.05, **p<.01; CES-D: Center for Epidemiological Studies Depression Scale (Radloff, 
1977) 
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Table 4a shows the descriptive statistics for the second main variable of interest—

child behavior problems (i.e., CBCL total, internalizing, and externalizing problems).   

Table 4a 
 
Descriptive Statistics at Each Time Point –Child Behavior Problems  

CBCL Total T Score 
Age N M SD Range Skewness Kurtosis 

3 217 53.00 10.45 28-84 0.21 -0.01 
4 212 51.92 11.49 28-83 0.23 -0.22 
5 230 50.57 12.27 28-88 0.37 -0.15 
6 193 53.83 10.05 26-82 0.16 -0.17 
7 186 54.10 10.75 26-84 -0.06 -0.20 
8 168 53.20 11.34 25-82 -0.03 -0.09 
9 173 53.53 11.11 25-83 0.09 0.08 

13 122 51.25 11.12 24-79 -0.07 -0.24 
CBCL Externalizing T Score 

Age N M SD Range Skewness Kurtosis 
3 217 52.39 10.49 28-86 0.33 0.33 
4 212 50.75 11.63 28-92 0.32 0.18 
5 230 50.13 12.74 28-85 0.38 -0.28 
6 193 53.50 9.98 33-80 0.04 -0.01 
7 186 53.98 10.82 33-79 -0.01 -0.39 
8 168 52.74 11.00 33-79 -0.03 -0.50 
9 173 52.99 10.58 33-80 0.30 -0.29 

13 122 49.49 9.76 34-73 0.22 -0.56 
CBCL Internalizing T Score 

Age N M SD Range Skewness Kurtosis 
3 217 51.22 10.96 29-78 0.10 -0.50 
4 212 51.45 11.46 29-77 0.03 -0.40 
5 230 50.92 11.35 29-96 0.43 0.69 
6 193 51.49 9.84 33-75 0.26 -0.43 
7 186 51.32 10.66 33-79 0.10 -0.75 
8 168 51.34 10.86 33-83 0.25 -0.33 
9 173 51.77 10.67 33-78 0.19 -0.47 

13 122 50.39 11.08 33-79 0.38 -0.39 
Note.  CBCL: Child Behavior Checklist (Achenbach, 2000; Achenbach & Rescorla, 2001) 
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In Table 4b, t-tests were utilized to compare group means on CBCL scores.  Children in 

the ID group were found to have significantly higher mean scores on total and 

externalizing behavior problems at every time point.  For internalizing problems, 

significant mean differences were found at child ages 3, 4, and 5, with significantly 

higher ratings for children in the ID group.   

Table 4b 
 
Descriptive Statistics by Disability Status – Child Behavior Problems (Mean Comparisons) 
Age CBCL total behavior 

problems T score 
CBCL externalizing behavior 

T score 
CBCL internalizing 

behavior T score 
 ID TD T ID TD t ID TD t 

3 57.05 50.76 -4.38*** 55.95 50.51 -3.70*** 55.03 49.08 -3.93*** 
4 57.15 49.08 -5.14*** 55.68 48.15 -4.68*** 55.37 49.24 -3.83*** 
5 56.40 46.71 -6.27*** 55.99 46.37 -5.96*** 54.90 48.18 -4.54*** 
6 57.28 51.37 -4.16*** 56.33 51.63 -3.29*** 51.64 51.21 -0.29 
7 57.84 51.60 -4.01*** 57.30 51.89 -3.40*** 51.73 51.07 -0.41 
8 58.60 49.78 -5.21*** 57.40 49.97 -4.45*** 53.29 50.04 -1.87† 
9 58.27 50.55 -4.66*** 56.95 50.49 -3.95*** 53.06 50.88 -1.30 

13 56.07 48.64 -3.67*** 52.36 47.92  -2.39* 52.64 49.30 -1.59 
Note.  †p=.06, *p<.05, **p<.01, ***p<.001; CBCL: Child Behavior Checklist (Achenbach, 2000; 
Achenbach & Rescorla, 2001); ID: Intellectual Disability; TD: Typical Development 
 

Table 4c presents data on child behavior problems in a different manner.  Here, children 

were grouped according to whether they met borderline/clinical cutoffs (scores ≥65 on 

the CBCL), and chi-square analyses were run to compare whether differences were 

present between the ID and TD groups with regard to meeting clinical cutoffs.  A 

significantly greater proportion of children in the ID group were found to have borderline 

or clinical levels of total problems at all ages except 13; they had more externalizing 

problems at ages 4, 5, 6 and 8, and more internalizing problems at ages 3, 4 and 5.   
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Table 4c 
 
Descriptive Statistics by Disability Status – Child Behavior Problems (% Above Borderline/ Clinical Cutoff 
Chi-Square Comparisons) 

Age % above borderline cutoff 
(≥65) on total 

% above borderline 
cutoff  (≥65) on ext 

% above borderline cutoff on  
(≥65) int 

 ID TD Χ2 ID TD Χ2 ID TD Χ2 
3 20.9% 7.2% 9.35** 14.3% 11.5% .38 14.3% 5.8% 4.82* 
4 20.9% 7.9% 8.15** 16.5% 5.8% 7.03** 15.4% 7.2% 3.95* 
5 23.1% 5.8% 14.97*** 11.5% 7.2% 9.35** 17.6% 7.9% 4.96* 
6 19.8% 7.2% 8.15** 17.6% 7.2% 5.92** 12.1% 9.4% .44 
7 19.8% 9.4%    5.13* 15.4% 13.0% .27 15.4% 10.1% 1.45 
8 22.0% 7.2% 10.60** 17.6% 7.2% 5.92** 13.2% 7.9% 1.70 
9 18.7% 7.9% 5.96* 14.3% 8.6% 1.81 11.0% 8.6% .35 

13 6.6% 5.0% .25 3.3% 4.3% .15 7.7% 5.0% .68 
Note.  †p<=.06, *p<.05, **p<.01, ***p<.001; CBCL: Child Behavior Checklist (Achenbach, 2000; 
Achenbach & Rescorla, 2001); total: total child behavior problems; ext: child externalizing behavior 
problems; int: child internalizing behavior problems; ID: Intellectual Disability; TD: Typical Development 
  

 Table 5a shows the descriptive statistics for FIQ Negative Impact on Finances 

subscale scores at each time point, and Table 5b shows the mean comparisons between 

the ID and TD groups on the FIQ Negative Impact on Finances at each time point.  

Significant mean differences were found at each time point (all p<.001), with mothers of 

children with ID reporting significantly higher levels of financial stress. 

Table 5a 
 
Descriptive Statistics at Each Time Point– Financial Stress  

Age N M SD Range Skewness Kurtosis 
3 216 3.36 4.43 0-21 1.81 3.10 
4 213 3.66 5.06 0-21 1.82 2.90 
5 231 3.88 5.15 0-21 1.66 2.08 
6 194 3.91 4.99 0-21 1.55 1.87 
7 185 3.81 4.89 0-21 1.51 1.87 
8 167 4.10 5.49 0-21 1.55 1.53 
9 171 3.67 4.77 0-21 1.71 2.79 

13 103 4.27 5.32 0-21 1.53 1.83 
Note.  FIQ Negative Impact on Finances subscale (Donenburg & Baker, 1993) 
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Table 5b 
 
Descriptive Statistics by Disability Status–Financial Stress  

Age FIQ Financial Impact Means 
 ID TD t 

3 5.24 2.31 5.04*** 
4 5.30 2.68 3.81*** 
5 5.65 2.62 4.62*** 
6 5.83 2.47 4.94*** 
7 5.98 2.20 5.65*** 
8 6.44 2.59 4.63*** 
9 5.76 2.21 5.28*** 

13 6.92 3.10 3.53*** 
Note.  ***p<.001; FIQ Negative Impact on Finances subscale (Donenburg & Baker, 1993) 
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Chapter 6: Data Analytic Steps 

Part 1: Longitudinal Predictors of Depression Among Mothers of Youth With and 

Without ID  

The research questions for Part 1 of the study included: 

1. To what extent do maternal depressive symptoms change over eight time points 

(from child ages 3-9 and 13) among mothers of children with or without ID? 

2. Longitudinally, to what extent do child behavior problems predict maternal 

depressive symptoms above and beyond disability status?  

3. Predictors beyond behavior problems: 

a. After controlling for family income, to what extent can changes in 

maternal depressive symptoms be predicted by the perceived financial 

stress the child has on the family? 

b. To what extent can changes in maternal depressive symptoms be predicted 

by maternal dispositional optimism? 

Growth model—child ages 3-9.  In answering these questions across child ages 

3-9, I fitted multilevel/growth models3 to the maternal depression data.  This analysis 

addressed the research questions posed in Part 1 in two stages, which have been 

described by Singer and Willet (2003).  In the first stage (i.e., level-1), the pattern/shape 

(i.e., linear, quadratic, etc.) of within/individual change in maternal depression was 

analyzed (i.e., each mother’s growth trajectory will be described).  In the second stage 

                                                
3 The terms “multilevel” and “growth” are used interchangeably, as they are 
mathematically equivalent [i.e., a growth model is a special case of multilevel modeling 
in which repeated measures (at level-1) are nested within individuals (at level-2)]. 
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(i.e., level-2), inter-individual differences in the change in depression scores were 

analyzed to determine if different mothers showed different patterns of change and the 

variables that predict these differences.  That is, the level-2 analysis was intended to 

detect whether there was heterogeneity in change across mothers and determine the 

relationship between the predictors of interest and the shape of each mother’s depression 

trajectory (Singer & Willet, 2003). 

Singer and Willet (2003) described three important features of longitudinal 

growth modeling: “1.  Three or more waves of data; 2.  An outcome whose values change 

systematically over time; and 3.  A sensible metric for clocking time” (p.  9).  Part 1 of 

the study met all three criteria.  First, the CFS dataset included 8 waves of data (i.e., child 

ages 3-9 and 13).  Second, previous research has shown changes in maternal depression 

over time (e.g., Carter et al., 2009; Glidden, & Schoolcraft, 2003), and the same could be 

expected in our sample of mothers.  Finally, the data were collected at specific child age 

points (i.e., yearly from ages 3-9 and then again at age 13).  This provided simplicity 

when considering child development.  For example, at child age 5, the majority of the 

children in our sample would have entered or had been approaching kindergarten entry; 

at age 13, the children were all in early adolescence.          

SAS mixed procedure (“proc mixed”) was utilized for the model building process 

through SAS® version 9.4 (SAS Institute Inc., 2013).  Maximum likelihood (ML) 

estimation methods were utilized in the present analyses.  ML estimates are values of 

population parameters that maximize the probability of observing the sample data.  ML 

estimates are derived by constructing a likelihood function, and then the software 
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examines the comparative performance of different estimates until it converges on those 

that maximize the likelihood function (i.e., the estimates of the fixed and random effects 

maximize the probability of observing the sample data; Singer & Willet, 2003).  

Maximum likelihood estimation can account for missing/incomplete data and provide 

unbiased population estimates under the assumption that the data are “missing at random” 

(MAR).  MAR means that missing data do not depend on unobserved values in the 

dataset but do dependent on the observed data (Little & Rubin, 1989; Raudenbush & 

Bryk, 2002; Singer & Willet, 2003).  In the CFS dataset, it may be the case that missing 

data was related to some observed variable in the dataset (e.g., poorer families are more 

likely to move/change phone numbers, making it more difficult to contact them for 

subsequent visits); however, there was no indication that missingness was related to 

unobserved concurrent outcomes (i.e., missingness is unrelated to maternal depression, 

child behavior problems, or any other variable of interest).  Further, only mothers for 

whom three or more data points were collected were included in the analysis.  This 

allowed for a more precise estimation of the shape of the growth trajectory, as well as 

more accurate parameter estimates of the change over time. 

Hierarchical linear regression—child ages 9-13.  In answering the research 

questions posed in Part 1 across ages 9-13, a hierarchical linear regression was utilized.  

The rationale for separating the analysis from ages 3-9 from the final time point, age 13, 

was twofold.  First, the gap in time between the time points was much larger, with only 

one year between each time point from ages 3-9, but 4 years between the 9-13 time 

points.  Second, when only two time points are available, only a linear relationship can be 
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assessed.  Use of a hierarchical regression allowed me to enter independent variables in 

the same steps/blocks as I did in the growth model from ages 3-9 in order to predict 

maternal depressive symptoms at child age 13.  One exception was made, however; I 

entered prior levels of maternal depressive symptoms at child age 9 before entering the 

remaining predictors.  SAS regression procedure (“proc reg”) was utilized for this 

analysis through SAS® version 9.4 (SAS Institute Inc., 2013).   

Preliminary analysis for Part 1.  At each time point, potential control variables 

and the predictor variables of interest were correlated with the outcome variable (CES-D 

scores) using SAS® version 9.4 (SAS Institute Inc., 2013).  These results are displayed in 

Tables 6 and 7.  From Table 6, in terms of covariates, household income was found to 

significantly negatively correlate with maternal depressive symptoms at 7 of the 8 time 

points (i.e., all time points except child age 13), all p<.01.  Mother’s years of education 

was found to significantly negatively correlate with maternal depression scores at all time 

points at p<.05, except child ages 7, 9 and 13.  The predictor variable ID status was found 

to significantly positively correlate with maternal depressive symptoms at child ages 6, 8 

and 9 at p<.05.  The predictor variable financial stress was found to significantly 

positively correlate with maternal depressive symptoms at all time points (all p<.01).  

The predictor variable maternal optimism was found to significantly negatively correlate 

with maternal depressive symptoms at p<.01 at all time points except child age 13.  

Mother’s age and child gender were not found to significantly relate to maternal 

depressive symptoms across the time points.  Table 7 displays the results of correlating 

child behavior problems with the maternal depressive symptoms scores at all time points.  
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Total, externalizing, and internalizing behavior problems were found to significantly 

correlate with maternal depressive symptoms at all child ages. 

Table 6 
 
Correlations Between Maternal Depression Scores, Covariates and Predictor Variables 

Child Age 3 
 CES-D 

(age 3) 
ID Status 
(age 5) 

FIQFN 
(age 3) 

LOT-R  
(age 5) 

Income 
(age 3) 

Mom 
Age  
(age 5) 

Mom 
Ed  
(age 3) 

Child 
Gender 

CES-D  
(age 3) 

1        

ID Status 
(age 5) 

.06 1       

FIQFN  
(age 3) 

.25*** .32*** 1      

LOT-R  
(age 5) 

-.44*** -.04 -.22* 1     

Income  
(age 3) 

-.24*** -.17** -.09 .16* 1    

Mom Age 
(age 5) 

-.09 -.08 .02 .02 .39*** 1   

Mom Ed  
(age 3) 

-.18** -.25*** -.05 .11 .52*** .43*** 1  

Child 
Gender 

.06 -.00 .01 -.12 .02 .04 .04 1 

Child Age 4 
 CES-D 

(age 4) 
ID Status 
(age 5) 

FIQFN 
(age 4) 

LOT-R  
(age 5) 

Income 
(age 4) 

Mom 
Age  
(age 5) 

Mom 
Ed  
(age 4) 

Child 
Gender 

CES-D  
(age 4) 

1        

ID Status 
(age 5) 

.05 1       

FIQFN  
(age 4) 

.29*** .26*** 1      

LOT-R  
(age 5) 

-.38*** -.04 -.17* 1     

Income  
(age 4) 

-.22** -.15* -.16* .15* 1    

Mom Age  
(age 5) 

-.04 -.09 .13† .02 .36*** 1   

Mom Ed  
(age 4) 

-.14* -.25*** -.07 .11 .52*** .43*** 1  

Child 
Gender 

.15* .00 .03 -.12 .02 .04 .05 1 
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Child Age 5 
 CES-D 

(age 5) 
ID Status 
(age 5) 

FIQFN 
(age 5) 

LOT-R  
(age 5) 

Income 
(age 5) 

Mom 
Age  
(age 5) 

Mom 
Ed  
(age 5) 

Child 
Gender 

CES-D  
(age 5) 

1        

ID Status 
(age 5) 

.12 1       

FIQFN  
(age 5) 

.36*** .29*** 1      

LOT-R  
(age 5) 

-.48*** -.04 -.16* 1     

Income  
(age 5) 

-.19** -.16* -.17* .18** 1    

Mom Age 
(age 5) 

-.02 -.08 .03 .02 .35*** 1   

Mom Ed  
(age 5) 

-.14* -.25*** -.13* .13* .50*** .35*** 1  

Child 
Gender 

.09 -.00 .06 -.12 -.04 .05 .06 1 

Child Age 6 
 CES-D  

(age 6) 
ID Status 
(age 5) 

FIQFN 
(age 6) 

LOT-R  
(age 5) 

Income 
(age 6) 

Mom 
Age  
(age 5) 

Mom 
Ed  
(age 6) 

Child 
Gender 

CES-D  
(age 6) 

1        

ID Status 
(age 5) 

.16* 1       

FIQFN 
(age 6) 

.21** .34*** 1      

LOT-R 
(age 5) 

-.37** -.04 -.10 1     

Income 
(age 6) 

-.25*** -.13 -.06 .04 1    

Mom 
Age (age 
5) 

-.07 -.09 .05 .02 .18* 1   

Mom Ed  
(age 6) 

-.18* -.31*** -.09 .14* .36*** .31*** 1  

Child 
Gender 

.08 -.00 .03 -.12 -.02 .04 .10 1 
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Child Age 7 
 CES-D  

(age 7) 
ID Status 
(age 5) 

FIQFN 
(age 7) 

LOT-R 
(age 5) 

Income 
(age 7) 

Mom 
Age  
(age 5) 

Mom 
Ed  
(age 7) 

Child 
Gender 

CES-D  
(age 7) 

1        

ID Status 
(age 5) 

.09 1       

FIQFN 
(age 7) 

.29*** .39*** 1      

LOT-R 
(age 5) 

-.36*** -.04 -.05 1     

Income 
(age 7) 

-.26*** -.17* -.22** .15* 1    

Mom 
Age (age 
5) 

-.00 -.09 .03 .02 .27*** 1   

Mom Ed  
(age 7) 

-.13 -.26*** -.12 .15* .47*** .26*** 1  

Child 
Gender 

.00 -.00 .05 -.12 -.00 .05 .09 1 

Child Age 8 
 CES-D  

(age 8) 
ID Status 
(age 5) 

FIQFN 
(age 8) 

LOT-R  
(age 5) 

Income 
(age 8) 

Mom 
Age  
(age 5) 

Mom 
Ed  
(age 8) 

Child 
Gender 

CES-D  
(age 8) 

1        

ID Status 
(age 5) 

.25** 1       

FIQFN 
(age 8) 

.44*** .34*** 1      

LOT-R 
(age 5) 

-.34*** -.04 -.10 1     

Income 
(age 8) 

-.28*** -.27*** -.27*** .18* 1    

Mom 
Age (age 
5) 

.01 -.09 .06 .02 .27*** 1   

Mom Ed  
(age 8) 

-.15* -.28*** -.13 .13 .48*** .28*** 1  

Child 
Gender 

-.04 -.00 -.05 -.12 -.00 .05 .07 1 
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Child Age 9 
 CES-D  

(age 9) 
ID Status 
(age 5) 

FIQFN 
(age 9) 

LOT-R 
(age 5) 

Income 
(age 9) 

Mom 
Age  
(age 5) 

Mom 
Ed  
(age 9) 

Child 
Gender 

CES-D  
(age 9) 

1        

ID Status 
(age 5) 

.22** 1       

FIQFN 
(age 9) 

.24** .38*** 1      

LOT-R 
(age 5) 

-.41*** -.04 -.14† 1     

Income 
(age 9) 

-.27*** -.19* -.26*** .23** 1    

Mom 
Age (age 
5) 

.05 -.09 .14† .02 .22** 1   

Mom Ed  
(age 9) 

-.09 -.28*** -.15* .13 .38*** .22** 1  

Child 
Gender 

.02 -.00 -00 -.12 .03 .04 .07 1 

Child Age 13 
 CES-D 

(age 13) 
ID Status 
(age 5) 

FIQFN 
(age 13) 

LOT-R  
(age 5) 

Income 
(age 13) 

Mom 
Age  
(age 5) 

Mom 
Ed  
(age 13) 

Child 
Gender 

CES-D  
(age 13) 

1        

ID Status 
(age 5) 

.19† 1       

FIQFN 
(age 13) 

.47*** .33*** 1      

LOT-R 
(age 5) 

-.18 -.04 -.13 1     

Income 
(age 13) 

-.15 -.11 -.15 .04 1    

Mom 
Age (age 
5) 

.11 -.08 .09 .02 .05 1   

Mom Ed 
(age 13) 

-.15 -.23** -.10 .03 .11 .26** 1  

Child 
Gender 

-.02 -.00 .08 -.12 -.11 .05 .11 1 

Note.  †p<=.06, *p<.05, **p<.01, ***p<.001; CES-D: Center for Epidemiological Studies Depression 
Scale (Radloff, 1977); Child Gender: 1=male, 0=female; FIQFN: Family Impact Questionnaire 
(Donenburg & Baker, 1993) Negative Impact on Finances subscale; Income: 1: ≥$50,000, 0: <$50,000; ID 
Status: 1=ID, 0=TD; LOT-R: Life Orientation Scale—Revised (Scheier, et al., 1994) 
 
 
 
 
 
 



 74 

Table 7 
 
Correlations Between Maternal Depression Scores and Child Behavior Problems 

Child Age 3 
 CES-D (age 3) CBCL Tot (age 3) CBCL Ext (age 3) CBCL Int (age 3) 
CES-D (age 3) 1    
CBCL Tot (age 3) .37*** 1   
CBCL Ext (age 3) .34*** .89*** 1  
CBCL Int (age 3) .29*** .84*** .57*** 1 

Child Age 4 
 CES-D (age 4) CBCL Tot (age 4) CBCL Ext (age 4) CBCL Int (age 4) 
CES-D (age 4) 1    
CBCL Tot (age 4) .37*** 1   
CBCL Ext (age 4) .33*** .91*** 1  
CBCL Int (age 4) .36*** .88*** .68*** 1 

Child Age 5 
 CES-D (age 5) CBCL Tot (age 5) CBCL Ext (age 5) CBCL Int (age 5) 
CES-D (age 5) 1    
CBCL Tot (age 5) .40*** 1   
CBCL Ext (age 5) .38*** .93*** 1  
CBCL Int (age 5) .40*** .89*** .73*** 1 

Child Age 6 
 CES-D (age 6) CBCL Tot (age 6) CBCL Ext (age 6) CBCL Int (age 6) 
CES-D (age 6) 1    
CBCL Tot (age 6) .42*** 1   
CBCL Ext (age 6) .41*** .88*** 1  
CBCL Int (age 6) .37*** .74*** .50*** 1 

Child Age 7 
 CES-D (age 7) CBCL Tot (age 7) CBCL Ext (age 7)  CBCL Int (age 7) 
CES-D (age 7) 1    
CBCL Tot (age 7) .43*** 1   
CBCL Ext (age 7) .37*** .88*** 1  
CBCL Int (age 7) .36*** .74*** .50*** 1 

Child Age 8 
 CES-D (age 8) CBCL Tot (age 8) CBCL Ext (age 8) CBCL Int (age 8) 
CES-D (age 8) 1    
CBCL Tot (age 8) .46*** 1   
CBCL Ext (age 8) .41*** .89*** 1  
CBCL Int (age 8) .37*** .76*** .61*** 1 

Child Age 9 
 CES-D (age 9) CBCL Tot (age 9) CBCL Ext (age 9) CBCL Int (age 9) 
CES-D (age 9) 1    
CBCL Tot (age 9) .42*** 1   
CBCL Ext (age 9) .42*** .89*** 1  
CBCL Int (age 9) .33*** .79*** .58*** 1 

Child Age 13 
 CES-D (age 13) CBCL Tot (age 13) CBCL Ext (age 13) CBCL Int (age 13) 
CES-D (age 13) 1    
CBCL Tot (age 13) .35*** 1   
CBCL Ext (age 13) .22* .87*** 1  
CBCL Int (age 13) .29** .80*** .63*** 1 
Note.  *p<.05, **p<.01, ***p<.001; CBCL: Child Behavior Checklist (Achenbach, 2000; Achenbach & 
Rescorla, 2001), Tot=Total, Ext=Externalizing, Int=Internalizing; CES-D: Center for Epidemiological 
Studies Depression Scale (Radloff, 1977) 
 



 75 

Linear form assumption.  The functional form assumption (i.e., do maternal 

depressive symptoms follow a linear or non-linear form) applied to the proposed growth 

model.  The functional form was proposed to be linear.  Additional preliminary 

exploratory analysis recommended by Singer and Willet (2003) was conducted prior to 

carrying out the growth modeling to examine this assumption.  This included creating 

empirical growth plots (i.e., plots of CES-D by time/child ages) and fitting ordinary least 

squares regression lines to the plots for a random sample of 20% (N=48) of the mothers 

in the sample (see Figure 2).  Visual inspection of these plots provided information about 

the individual depression trajectories of mothers (i.e., what shape they were taking; how 

trajectories compared from mother-to-mother).  Fitting a regression line to each empirical 

growth record allowed for visual analysis of how well a linear trajectory might fit the 

data, particularly important given the lack of theory to develop an a priori hypothesis 

regarding the shape of the depression trajectory.  At level-1, visual analysis examining 

superimposed ordinary least squares (OLS)-estimated regression lines on individual 

change trajectories revealed mostly linear trajectories for individual mothers, though 

some mothers trajectories did not appear linear (e.g., participants 1003, 1064, and 2012; 

see Figure 2).  Some trajectories appeared to increase, indicating that these mothers’ 

depressive symptoms increased over the span of their child’s development (e.g., 

participants 1017, 2010, and 3033; see Figure 2); some trajectories decreased, indicating 

that these mothers’ depressive symptoms decreased over the span of their child’s 

development (e.g., participants 1005, 1031, and 2134; see Figure 2); and many 

trajectories appeared to be relatively flat, indicating that these mothers’ depressive 
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symptoms remained stable across the span of their child’s development (e.g., participants 

1011, 3066, and 3066; see Figure 2).  So, while it appeared that maternal depressive 

trajectories were taking a linear form, it was unclear whether maternal depressive 

symptoms among sample of mothers as a whole was increasing, decreasing or remaining 

stable across child ages 3-9. 

Figure 2 
 
Superimposed OLS-estimated regression lines fitted to individual change trajectories—
Random Sample of N=48 
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A visual assessment the OLS trajectories for the whole sample can help to better 

understand the differences between mothers’ depression trajectories.  Figure 3 shows the 

variation in OLS trajectories.  In this figure each mother’s OLS trajectory (regressing 

CES-D scores on child age) is included, and the think red line shows the trajectory for the 

average mother.  This indicated that the average mother showed a very flat (and non-

clinical) trajectory of symptoms. 
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Figure 3 

Observed Variation in OLS Trajectories 

 

 

Types of predictors.  Covariates—mother’s years of education and family 

household income, as well as predictors—child behavior problems and financial stress—

are all time-varying variables (i.e., each was measured at each time point), meaning that 

their values could vary over time.  ID status and maternal optimism were both time-

invariant predictors, as both IQ and dispositional optimism are considered stable traits 

(Mortensen, Andresen, Kruuse, Sanders, & Reinisch, 2003; Olason & Roger, 2001; 

Scheier & Carver, 1985).  The choice of using maternal dispositional optimism from just 

child age 5 was further confirmed by correlating LOT-R scores over the time points at 

which it was measured (see Table 8).  
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Table 8 
 
Correlations of LOT-R scores at Child ages 3-5, 9 and 13 
 LOT-R age 3 LOT-R age 4 LOT-R age 5 LOT-R age 9 LOT-R age 

13 
LOT-R age 3 1     
LOT-R age 4 .74*** 1    
LOT-R age 5 .65*** .73*** 1   
LOT-R age 9 .63*** .68*** .72*** 1  
LOT-R age 13 .52*** .68*** .73*** .68*** 1 
Note.  ***p<.001; LOT-R: Life Orientation Scale—Revised (Scheier, et al., 1994) 
 

Moderate-to-high correlations were found at all time points that this measure was 

collected (i.e., across child ages 3, 4, 5, 9 and 13).  Although stability was also found 

when correlations of the outcome variable (CES-D scores) were considered (discussed 

below), depression is considered a clinical diagnosis in the literature, whereas optimism 

is described as a dispositional state of being.  That is, theoretically mothers should 

increase or decrease in their depressive symptoms over different parts of the lifespan 

depending on different factors in their life (and may be treated to reduce their symptoms).  

Depression is measured by asking individuals to rate symptoms based on their 

feelings/emotional state during a specified time period (Beck, Steer, & Brown, 1996; 

Radloff, 1977).  Based on the definition described by the authors of the LOT-R measure, 

dispositional optimism is generalized positive outcome expectancy (Scheier & Carver, 

1985).  In the literature, optimism is typically considered a stable trait (i.e., a mother’s 

level of optimism is not dependent on outside factors, rather it is an innate state of being 

that does not change over time).  Optimism is measured by asking individuals to rate their 

expectancies of the future in general (i.e., not at a specified point in time).   

Model building—Growth modeling from ages 3-9.  A series of statistical 

models were built in a hierarchical fashion, beginning with fitting an unconditional 
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means model to the maternal depression data.  The unconditional means model was fit to 

provide information about whether the mothers’ average level of depression at child age 

3 (the intercept) was non-zero and if the average level was above or below the clinical 

cutoff (i.e., a score of 16 or higher indicates clinical levels of depression).  It also 

provided information about the variation in maternal depression that was attributable to 

differences between mothers.   

Following the unconditional means model, an unconditional linear growth model 

was fit to the maternal depression data.  This model, in which a linear term was added, 

was intended to confirm whether or not the average true change trajectory for maternal 

depression had a non-zero intercept and/or a non-zero slope.  From this model, I was able 

to determine the percentage of within-person variation that was systematically associated 

with child age.  By comparing the change in deviance statistic between this model and the 

unconditional means model, I was able to test the null hypothesis that there was no 

change in maternal depression across the child ages.  Although a linear relationship was 

hypothesized, a quadratic term was also added to examine whether it significantly 

improved the fit of the model (by examining the significance of the additional term as 

well as the change in the deviance parameter). 

Once the appropriate trajectory was determined (i.e., linear, see results below), 

two covariates were added to the model—mother’s years of education and income (both 

time varying)—because these were found to be correlated with the outcome (see Table 

6).  Subsequent models (A-E) were built including variables in a stepwise hierarchical 

fashion as follows: A) A model that included the predictor ID status; B) A model that 
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included child behavior problems (i.e., the total behavior problems T-score from the 

CBCL); C) A model that includes financial stress (i.e., FIQ Negative Impact on Finances 

subscale); D) A model that included maternal dispositional optimism (as measured by the 

LOT-R); and E) A model that included interactions between ID status and each predictor 

of interest (i.e., child behavior problems, financial stress, and dispositional optimism). A 

summary of the model building process can be found in Table 9, including detailed 

information each variable (i.e., description, centering, time point measured).   
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Table 9 
 
Summary of Model Building Process and Variable Descriptions 

Model 
Independent 

Variables 
Entered 

Description Centering Time Point(s) 
Measured 

Time-
Varying? 

Unconditional 
Means N/A N/A N/A N/A N/A 

Unconditional 
Linear 

(Quadratic, 
Cubic, etc.) 

N/A N/A N/A N/A N/A 

Covariates 

Mom 
Education 

Level 

Continuous variable 
(number of years of 

schooling) 

Grand-
mean 1-8 Yes 

Income 

Categorical variable 
coded dichotomously as 

follows: 0: 
<$50,000/year; 1: 
≥$50,000/year 

N/A 1-8 Yes 

A ID status 

Whether or not the 
mother’s child has ID 

based on IQ on 
Stanford-Binet <84 and 

VABS of 40-84  
(ID: 1; TD: 0) 

N/A Time 3: Child 
age 5 No 

B 
Child 

behavior 
problems 

CBCL total T score Grand-
mean 1-8 Yes 

C 
Financial 

stress related 
to the child 

FIQ Negative Impact 
on Finances subscale 

score 

Grand-
mean 1-8 Yes 

D Maternal 
Optimism LOT-R score Grand-

mean 
Time 3: Child 

age 5 No 

Note.  CBCL: Child Behavior Checklist (Achenbach, 2000; Achenbach & Rescorla, 2001); FIQ: Family 
Impact Questionnaire (Donenburg & Baker, 1993); ID: Intellectual Disability; TD: Typical Development; 
LOT-R: Life Orientation Scale—Revised (Scheier, et al., 1994); Stanford-Binet: Stanford-Binet Intelligence 
Scale—Fourth Edition (Thorndike, et al., 1986); VABS: Vineland Adaptive Behavior Scales (Sparrow, et 
al., 1984) 
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Each model was evaluated utilizing goodness-of-fit statistics [i.e., Akaike 

Information Criterion (AIC; Akaike, 1973), Bayesian Information Criterion (BIC; 

Schwarz, 1978), and the change in deviance statistic].  A reduction in the AIC and BIC 

criteria from one model to the next indicated a better fit, and a significant change in the 

deviance statistic (using the chi-square distribution based on the change in degrees of 

freedom with the addition of predictors) indicated whether or not the addition of 

predictors at each step in the model building process was warranted.  Pseudo R2 statistics 

were also calculated by hand at each step to determine the magnitude of the effect of each 

predictor. 

Hypothesized equation for growth model.  The hypothesized equation for this 

multilevel model consists of two sub-models, which combined form a composite model.  

The level-1 (linear) sub-model is: 𝑌!" = 𝜋!! + 𝜋!!   𝐶ℎ𝑖𝑙𝑑  𝐴𝑔𝑒 − 3 + 𝜀!", where 

• 𝑌!" represents mother i’s score on the measure of depression (CESD; Radloff, 

1977) on occasion j;  

• 𝜋!! represents mother i’s intercept (i.e., initial depression status), or the value of 

depression when the child is age 3; 

• 𝜋!!  represents mother i’s true rate of change during the 8 time points of the study;  

• 𝐶ℎ𝑖𝑙𝑑  𝐴𝑔𝑒 − 3  represents the time variable on which the data is being modeled, 

child age in years, which will be centered on 3 years (i.e., the age at the first wave 

of data collection); and  
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• 𝜀!" represents the residual or proportion of mother i’s depression that is not 

predicted on occasion j, where we assume 𝜀!"~𝑁(0,𝜎!)4 (Singer & Willet, 2003; 

Raudenbush & Bryk, 2002).   

Although a linear trajectory is shown here, it is important to note that if the trajectory was 

anything but linear, additional terms would have added to the level-1 model.  For a 

second order polynomial, or quadratic trajectory, an extra term is added to the model so 

that the equation is as follows:   

𝑌!" = 𝜋!! + 𝜋!!   𝐶ℎ𝑖𝑙𝑑  𝐴𝑔𝑒 − 3 + 𝜋!!   𝐶ℎ𝑖𝑙𝑑  𝐴𝑔𝑒 − 3 ! + 𝜀!" 

Further, the model equation for a cubic trajectory is as follows: 

𝑌!" = 𝜋!! + 𝜋!!   𝐶ℎ𝑖𝑙𝑑  𝐴𝑔𝑒 − 3 + 𝜋!!   𝐶ℎ𝑖𝑙𝑑  𝐴𝑔𝑒 − 3 ! + 𝜋!!   𝐶ℎ𝑖𝑙𝑑  𝐴𝑔𝑒 − 3 ! +   𝜀!" 

The hypothesized level-2 sub-model consists of two parts, the first part is the 

equation for true initial status (𝜋!!): 

𝜋!! =

𝛾!! + 𝛾!" 𝑀𝑜𝑚  𝐸𝑑 −𝑀𝑜𝑚  𝐸𝑑 + 𝛾!" 𝐼𝑛𝑐𝑜𝑚𝑒 + 𝛾!" 𝐼𝐷  𝑠𝑡𝑎𝑡𝑢𝑠 + 𝛾!" 𝐶𝐵𝐶𝐿 −

𝐶𝐵𝐶𝐿 + 𝛾!" 𝐹𝐼𝑄𝐹𝑁 − 𝐹𝐼𝑄𝐹𝑁 + 𝛾!" 𝑂𝑝𝑡𝑖𝑚𝑖𝑠𝑚 − 𝑂𝑝𝑡𝚤𝑚𝚤𝑠𝑚 + 𝛾!" 𝐼𝐷  𝑆𝑡𝑎𝑡𝑢𝑠 ∗

𝐶𝐵𝐶𝐿 − 𝐶𝐵𝐶𝐿 + 𝛾!" 𝐼𝐷  𝑆𝑡𝑎𝑡𝑢𝑠 ∗ 𝐹𝐼𝑄𝐹𝑁 − 𝐹𝐼𝑄𝐹𝑁 + 𝛾!" 𝐼𝐷  𝑆𝑡𝑎𝑡𝑢𝑠 ∗

𝑂𝑝𝑡𝑖𝑚𝑖𝑠𝑚 − 𝑂𝑝𝑡𝚤𝑚𝚤𝑠𝑚 + 𝜁!!, where  

• 𝛾!! represents the population average intercept/initial depression status; 

• 𝛾!" represents the level-2 slope or effect of the covariate mother’s years of 

education on initial depression levels (centered on the grand mean number of 

                                                
4 We assume that the residuals are normally distributed, with a mean of zero and a 
variance of 𝜎!. 
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years of mother’s education).  The interpretation is (holding all else constant) the 

expected value of the initial depression level for mother i with an average 

mother’s years of education; 

• 𝛾!" represents the level-2 slope or effect of the covariate of family household 

income on initial depression levels.  Because income is a dichotomous variable, 

when Income=1, this is the expected value of initial depression scores attributable 

to having an income at or above $50,000 (holding all else constant);    

• 𝛾!" represents the level-2 slope or effect of the variable ID status on initial 

depression levels.  Because ID status is a dichotomous variable, when ID 

status=1, this is the expected value of initial depression scores attributable to 

having a child with intellectual disability (holding all else constant); 

• 𝛾!" represents the level-2 slope or effect of the variable child behavior problems 

on initial depression levels (centered on the grand mean for CBCL total T scores).  

The interpretation is (holding all else constant) the expected value of the initial 

depression level for mother i with a child with an average level of behavior 

problems; 

• 𝛾!" represents the level-2 slope or effect of the variable financial stress on initial 

depression levels (centered on the grand mean for FIQ Negative Impact on 

Finances subscale scores).  The interpretation is (holding all else constant) the 

expected value of the initial depression level for mother i with an average level of 

financial stress; 
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• 𝛾!" represents the level-2 slope or effect of the variable maternal dispositional 

optimism on initial depression levels (centered on the grand mean for LOT-R 

scores).  The interpretation is (holding all else constant) the expected value of the 

initial depression level for mother i with an average level of optimism;  

• 𝛾!" represents the level-2 slope or effect of the interaction between ID status and 

child behavior problems on initial depression levels (centered on the grand mean 

for CBCL scores).  The interpretation is (holding all else constant) the expected 

differential effect of the initial depression level for mother i of a child with ID 

(relative to a mother of a TD child) with an average level of child behavior 

problems;  

• 𝛾!" represents the level-2 slope or effect of the interaction between ID status and 

financial stress on initial depression levels (centered on the grand mean for FIQ 

Negative Impact on Finances subscale scores).  The interpretation is (holding all 

else constant) the expected differential effect of the initial depression level for 

mother i of a child with ID (relative to a mother of a TD child) with an average 

level of financial stress;  

• 𝛾!" represents the level-2 slope or effect of the interaction between ID status and 

maternal dispositional optimism on initial depression levels (centered on the 

grand mean for LOT-R scores).  The interpretation is (holding all else constant) 

the expected differential effect of the initial depression level for mother i of a 

child with ID (relative to a mother of a TD child)  with an average level of 

optimism; and 
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• 𝜁!! represents the level-2 residual, or proportion of the initial depression status 

that is not explained at level-2. 

The second part of the level-2 sub-model is the equation for true rate of change (𝜋!!): 

𝜋!! =

𝛾!" + 𝛾!! 𝑀𝑜𝑚  𝐸𝑑 −𝑀𝑜𝑚  𝐸𝑑 + 𝛾!" 𝐼𝑛𝑐𝑜𝑚𝑒 + 𝛾!" 𝐼𝐷  𝑠𝑡𝑎𝑡𝑢𝑠 + 𝛾!" 𝐶𝐵𝐶𝐿 −

𝐶𝐵𝐶𝐿 + 𝛾!" 𝐹𝐼𝑄𝐹𝑁 − 𝐹𝐼𝑄𝐹𝑁 + 𝛾!" 𝑂𝑝𝑡𝑖𝑚𝑖𝑠𝑚 − 𝑂𝑝𝑡𝚤𝑚𝚤𝑠𝑚 + 𝛾!" 𝐼𝐷  𝑆𝑡𝑎𝑡𝑢𝑠 ∗

𝐶𝐵𝐶𝐿 − 𝐶𝐵𝐶𝐿 + 𝛾!" 𝐼𝐷  𝑆𝑡𝑎𝑡𝑢𝑠 ∗ 𝐹𝐼𝑄𝐹𝑁 − 𝐹𝐼𝑄𝐹𝑁 + 𝛾!" 𝐼𝐷  𝑆𝑡𝑎𝑡𝑢𝑠 ∗

𝑂𝑝𝑡𝑖𝑚𝑖𝑠𝑚 − 𝑂𝑝𝑡𝚤𝑚𝚤𝑠𝑚 + 𝜁!!, where  

• 𝛾!" represents the population average slope/rate of change in depression; 

• 𝛾!! represents the level-2 slope or effect of the covariate mother’s years of 

education on the rate of depression change (centered on the grand mean number 

of years of mother’s education).  The interpretation is (holding all else constant) 

the expected value of the change in depression for mother i with an average 

mother’s years of education; 

• 𝛾!" represents the level-2 slope or effect of the covariate of family household 

income on the rate of depression change.  Because income is a dichotomous 

variable, when Income=1, this is the expected value of the change in depression 

scores attributable to having an income at or above $50,000 (holding all else 

constant);    

• 𝛾!" represents the level-2 slope or effect of the variable ID status on the rate of 

depression change.  Because ID status is a dichotomous variable, when ID 
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status=1, this is the expected value of the change in depression scores attributable 

to having a child with intellectual disability (holding all else constant); 

• 𝛾!" represents the level-2 slope or effect of the variable child behavior problems 

on the rate of depression change (centered on the grand mean for CBCL total T 

scores).  The interpretation is (holding all else constant) the expected value of the 

change in depression level for mother i with a child with an average level of 

behavior problems; 

• 𝛾!" represents the level-2 slope or effect of the variable financial stress on the rate 

of depression change (centered on the grand mean for FIQ Negative Impact on 

Finances subscale).  The interpretation is (holding all else constant) the expected 

value of the change in depression level for mother i with an average level of 

financial stress; 

• 𝛾!" represents the level-2 slope or effect of the variable maternal dispositional 

optimism on the rate of depression change (centered on the grand mean for LOT-

R scores).  The interpretation is (holding all else constant) the expected value of 

the change in depression level for mother i with an average level of optimism;  

• 𝛾!" represents the level-2 slope or effect of the interaction between ID status and 

child behavior problems on the rate of depression change (centered on the grand 

mean for CBCL scores).  The interpretation is (holding all else constant) the 

expected differential effect of the change in depression level for mother i of a a 

child with ID (relative to a mother of a TD child) with an average level of child 

behavior problems;  
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• 𝛾!" represents the level-2 slope or effect of the interaction between ID status and 

financial stress on the rate of depression change (centered on the grand mean for 

FIQ Negative Impact on Finances subscale scores).  The interpretation is (holding 

all else constant) the expected differential effect of the of the change in depression 

level for mother i of a child with ID (relative to a mother of a TD child) with an 

average level of financial stress;  

• 𝛾!" represents the level-2 slope or effect of the interaction between ID status and 

maternal dispositional optimism on the rate of depression change (centered on the 

grand mean for LOT-R scores).  The interpretation is (holding all else constant) 

the expected differential effect of the change in depression level for mother i of a 

child with ID (relative to a mother of a TD child) with an average level of 

optimism; and 

• 𝜁!! represents the level-2 residual, or proportion of the rate of change in 

depression that is not explained at level-2.   

At level-2, we assume that 𝜁!! and 𝜁!! are normally distributed, with a mean of zero and 

variances of 𝜎!! and 𝜎!!, and covariance 𝜎!" (Singer & Willet, 2003; Raudenbush & Bryk, 

2002). 

The composite/combined (linear) model, which combines the level-1 and level-2 

sub-models is:  𝑌!"   = [𝛾!! + 𝛾!" 𝐶ℎ𝑖𝑙𝑑  𝐴𝑔𝑒 − 3 + 𝛾!" 𝑀𝑜𝑚  𝐸𝑑 −𝑀𝑜𝑚  𝐸𝑑 +

  𝛾!! 𝑀𝑜𝑚  𝐸𝑑 −𝑀𝑜𝑚  𝐸𝑑 × 𝐶ℎ𝑖𝑙𝑑  𝐴𝑔𝑒 − 3   + 𝛾!" 𝐼𝑛𝑐𝑜𝑚𝑒 +   𝛾!" (𝐼𝑛𝑐𝑜𝑚𝑒)×

𝐶ℎ𝑖𝑙𝑑  𝐴𝑔𝑒 − 3 + 𝛾!" 𝐼𝐷  𝑠𝑡𝑎𝑡𝑢𝑠 +   𝛾!" (𝐼𝐷  𝑠𝑡𝑎𝑡𝑢𝑠)× 𝐶ℎ𝑖𝑙𝑑  𝐴𝑔𝑒 − 3 +
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𝛾!" 𝐶𝐵𝐶𝐿 − 𝐶𝐵𝐶𝐿 +   𝛾!" (𝐶𝐵𝐶𝐿 − 𝐶𝐵𝐶𝐿)× 𝐶ℎ𝑖𝑙𝑑  𝐴𝑔𝑒 − 3 + 𝛾!" 𝐹𝐼𝑄𝐹𝑁 −

𝐹𝐼𝑄𝐹𝑁 +   𝛾!" (𝐹𝐼𝑄𝐹𝑁 − 𝐹𝐼𝑄𝐹𝑁)× 𝐶ℎ𝑖𝑙𝑑  𝐴𝑔𝑒 − 3 +

𝛾!" 𝑂𝑝𝑡𝑖𝑚𝑖𝑠𝑚 − 𝑂𝑝𝑡𝚤𝑚𝚤𝑠𝑚 +   𝛾!" (𝑂𝑝𝑡𝑖𝑚𝑖𝑠𝑚 − 𝑂𝑝𝑡𝚤𝑚𝚤𝑠𝑚)× 𝐶ℎ𝑖𝑙𝑑  𝐴𝑔𝑒 − 3 +

𝛾!" 𝐼𝐷  𝑆𝑡𝑎𝑡𝑢𝑠 ∗ 𝐶𝐵𝐶𝐿 − 𝐶𝐵𝐶𝐿 +

  𝛾!" 𝐼𝐷  𝑆𝑡𝑎𝑡𝑢𝑠 ∗ (𝐶𝐵𝐶𝐿 − 𝐶𝐵𝐶𝐿)× 𝐶ℎ𝑖𝑙𝑑  𝐴𝑔𝑒 − 3 + 𝛾!" 𝐼𝐷  𝑆𝑡𝑎𝑡𝑢𝑠 ∗ 𝐹𝐼𝑄𝐹𝑁 −

𝐹𝐼𝑄𝐹𝑁 +   𝛾!" 𝐼𝐷  𝑆𝑡𝑎𝑡𝑢𝑠 ∗ (𝐹𝐼𝑄𝐹𝑁 − 𝐹𝐼𝑄𝐹𝑁)× 𝐶ℎ𝑖𝑙𝑑  𝐴𝑔𝑒 − 3 +

𝛾!" 𝐼𝐷  𝑆𝑡𝑎𝑡𝑢𝑠 ∗ 𝑂𝑝𝑡𝑖𝑚𝑖𝑠𝑚 − 𝑂𝑝𝑡𝚤𝑚𝚤𝑠𝑚 +   𝛾!" 𝐼𝐷  𝑆𝑡𝑎𝑡𝑢𝑠 ∗ (𝑂𝑝𝑡𝑖𝑚𝑖𝑠𝑚 −

𝑂𝑝𝑡𝚤𝑚𝚤𝑠𝑚)× 𝐶ℎ𝑖𝑙𝑑  𝐴𝑔𝑒 − 3 ]+ [  𝜁!! + 𝜁!! 𝐶ℎ𝑖𝑙𝑑  𝐴𝑔𝑒 − 3 + 𝜀!"] 

Each parameter in the final model was evaluated for significance.  SAS “proc mixed” 

provides t-scores for each fixed effect and z-scores for the variance components, which 

allows each parameter to be evaluated for significance at the p<.05 level.  The null 

hypothesis for each population parameter/variance component is that it is equal to 0 (H0: 

γ=0; H0: σ2=0), and the alternative hypothesis is the population parameter/variance 

component is statistically different from 0 (Ha: γ≠0; σ2≠0). 

Part 2: The Transactional Relationship Between Maternal Depression and Child 

Behavior Problems Across Time 

 The research questions proposed for Part 2 of the study are: 

1. To what extent are maternal depressive symptoms and child behavior problems 

(total, internalizing, and externalizing) related across time? 
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2. Controlling for disability status, what is the direction of the effect between 

maternal depressive symptoms and child behavior problems (total, internalizing, 

and externalizing) over time? 

In answering these, I used a cross-lagged panel (i.e., longitudinal panel model; 

Little, 2013) design to analyze the bidirectional relationships between maternal 

depressive symptoms and child behavior problems across every other timepoint—child 

ages 3-5, 5-7, 7-9, and 9-13.  A cross-lagged panel design goes beyond correlational 

analysis found in cross-sectional designs by estimating temporal precedence to assess the 

direction of the relationship between these two variables across time (Biesanz, 2012).  In 

this case, cross-lagged panel analyses allowed simultaneous examination of the two 

pathways of interest (i.e., early child behavior problems to later maternal depressive 

symptoms and early maternal depressive symptoms to later child behavior problems).  

Cross-lagged panel analysis can be considered a type of path analysis.  Path analysis is an 

approach to modeling relationships between directly observed variables.  It is a special 

case of structural equation modeling, in which the variables are measured directly rather 

than latent (Raykov & Marcoulides, 2006).   

 The purpose of cross-lagged panel analysis, as described by Elmes, Kantowitz, 

and Roediger (1985), is to obtain several estimates of association over time, and then to 

determine the direction of the effects based on the magnitude and direction of the 

associations.  In other words, a panel model examines the predictive relationships among 

variables across time (Little, 2013).  While this analysis increases internal validity, going 

beyond results of purely correlational research, resulting causal statements are not as 
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strong as those made when conducting experimental research where the experimental 

design is controlled (Elmes, et al., 1985; Little, 2013).  Still, this model allows 

researchers to establish the nature and direction of predictive relationships between 

variables when using multiple time points (Biesanz, 2012; Little, 2013).  As stated by 

Little (2013), “With panel models, the temporal separation between measurement 

occasions guides the direction of the predictive effects…In addition, paths that allow for 

control of the individuals’ prior standings on a given construct are included (i.e., the 

autoregressive paths)” (p.  181). 

 Preliminary data analysis.  In addition to the descriptive data on the maternal 

depressive symptoms and child behavior problem variables described above (see Tables 

3a-4c above ), correlational analysis revealed that income, mother’s years of education 

and ID status should be controlled for when considering maternal depression (see Table 6 

above).  Further, child gender was found to be significant correlated with CBCL total and 

CBCL externalizing problems at child age 3 (r = .12, p<.05 and r = .13, p<.05, 

respectively), and ID status was found to be correlated with all three CBCL scales (see 

Table 10).  Therefore, these variables were controlled for in the cross-lagged analyses.   

Table 10 
 
Correlations between Child Behavior Problems and Potential Covariates  

Child Age 3 
 CBCL Tot 

(age 3) 
CBCL Ext 
(age 3) 

CBCL Int 
(age 3) 

ID Status 
(age 5) 

Child 
Gender 

CBCL Tot (age 3) 1     
CBCL Ext (age 3) .89*** 1    
CBCL Int (age 3) .84*** .57*** 1   
ID Status (age 5) .29*** .25** .26*** 1  
Child Gender .12* .13* .04 .00 1 
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Child Age 4 
 CBCL Tot 

(age 4) 
CBCL Ext 
(age 4) 

CBCL Int 
(age 4) 

ID Status 
(age 5) 

Child 
Gender 

CBCL Tot (age 4) 1     
CBCL Ext (age 4) .91*** 1    
CBCL Int (age 4) .88*** .68*** 1   
ID Status (age 5) .34*** .31** .26*** 1  
Child Gender .09 .12 .03 .00 1 

Child Age 5 
 CBCL Tot 

(age 5) 
CBCL Ext 
(age 5) 

CBCL Int 
(age 5) 

ID Status 
(age 5) 

Child 
Gender 

CBCL Tot (age 5) 1     
CBCL Ext (age 5) .93*** 1    
CBCL Int (age 5) .89*** .73*** 1   
ID Status (age 5) .39*** .37*** .29*** 1  
Child Gender .08 .13† .06 .00 1 

Child Age 6 
 CBCL Tot 

(age 6) 
CBCL Ext 
(age 6) 

CBCL Int 
(age 6) 

ID Status 
(age 5) 

Child 
Gender 

CBCL Tot (age 6) 1     
CBCL Ext (age 6) .88*** 1    
CBCL Int (age 6) .74*** .50*** 1   
ID Status (age 5) .29*** .24** .02 1  
Child Gender .09 .04 .13 .00 1 

Child Age 7 
 CBCL Tot 

(age 7) 
CBCL Ext 
(age 7) 

CBCL Int 
(age 7) 

ID Status 
(age 5) 

Child 
Gender 

CBCL Tot (age 7) 1     
CBCL Ext (age 7) .88*** 1    
CBCL Int (age 7) .74*** .50*** 1   
ID Status (age 5) .29*** .24*** .03 1  
Child Gender .08 .04 .13 .00 1 

Child Age 8 
 CBCL Tot 

(age 8) 
CBCL Ext 
(age 8) 

CBCL Int 
(age 8) 

ID Status (age 
5) 

Child Gender 

CBCL Tot (age 8) 1     
CBCL Ext (age 8) .89*** 1    
CBCL Int (age 8) .76*** .61*** 1   
ID Status (age 5) .38*** .33*** .14† 1  
Child Gender .02 .04 .01 .00 1 

Child Age 9 
 CBCL Tot 

(age 9) 
CBCL Ext 
(age 9) 

CBCL Int 
(age 9) 

ID Status (age 
5) 

Child Gender 

CBCL Tot (age 9) 1     
CBCL Ext (age 9) .89*** 1    
CBCL Int (age 9) .79*** .58*** 1   
ID Status (age 5) .34*** .29*** .10 1  
Child Gender .05 .01 .12 .00 1 
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Child Age 13 
 CBCL Tot 

(age 13) 
CBCL Ext 
(age 13) 

CBCL Int 
(age 13) 

ID Status (age 
5) 

Child Gender 

CBCL Tot (age 13) 1     
CBCL Ext (age 13) .87*** 1    
CBCL Int (age 13) .80*** .63*** 1   
ID Status (age 5) .32*** .22* .15 1  
Child Gender .09 .07 .08 .00 1 

Note. †p<=.06, *p<.05, **p<.01, ***p<.001; CBCL: Child Behavior Checklist (Achenbach, 2000; 
Achenbach & Rescorla, 2001), Tot=Total, Ext=Externalizing, Int=Internalizing; Child Gender: 1=male, 
0=female; ID Status: 1=ID, 0=TD 
 

Correlational analyses were also run for the CES-D over all 8 time points and for the 

three scales of the CBCL at all time points.  The results can be found in Tables 11 and 12.  

All correlations were significant at the p<.001 level, indicating that there was stability in 

maternal depressive symptoms and child behavior problems over time.   

Table 11 
 
Correlations for CES-D Scores Across Time Points 
 CES-D 

(age 3) 
CES-D 
(age 4) 

CES-D 
(age 5) 

CES-D 
(age 6) 

CES-D 
(age 7) 

CES-D 
(age 8) 

CES-D 
(age 9) 

CES-D 
(age 13) 

CES-D 
(age 3) 

1        

CES-D 
(age 4) 

.59*** 1       

CES-D 
(age5) 

.67*** .58*** 1      

CES-D 
(age 6) 

.58*** .65*** .63*** 1     

CES-D 
(age 7) 

.61*** .62*** .59*** .63*** 1    

CES-D 
(age 8) 

.49*** .52*** .49*** .66*** .65*** 1   

CES-D 
(age 9) 

.48*** .54*** .56*** .71*** .58*** .69*** 1  

CES-D 
(age 13) 

.49*** .46*** .55*** .48*** .52*** .63*** .60*** 1 

Note. ***p<.001; CES-D: Center for Epidemiological Studies Depression Scale (Radloff, 1977) 
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Table 12 
 
Correlations for CBCL Scores Across Time Points 

CBCL Total T Scores 
 Age 3 Age 4 Age 5 Age 6 Age 7 Age 8 Age 9 Age 13 
Age 3 1        
Age 4 .74*** 1       
Age 5 .73*** .74*** 1      
Age 6 .62*** .73*** .75*** 1     
Age 7 .60*** .68*** .72*** .79*** 1    
Age 8 .62*** .70*** .77*** .79*** .84*** 1   
Age 9 .66*** .74*** .76*** .77*** .82*** .83*** 1  
Age 13 .64*** .63*** .64*** .66*** .76*** .70*** .78*** 1 

CBCL Externalizing T Scores 
 Age 3 Age 4 Age 5 Age 6 Age 7 Age 8 Age 9 Age 13 
Age 3 1        
Age 4 .75*** 1       
Age 5 .71*** .74*** 1      
Age 6 .57*** .70*** .69*** 1     
Age 7 .53*** .61*** .66*** .75*** 1    
Age 8 .57*** .68*** .72*** .77*** .83*** 1   
Age 9 .57*** .68*** .64*** .73*** .79*** .84*** 1  
Age 13 .51*** .54*** .48*** .62*** .70*** .71*** .79*** 1 

CBCL Internalizing T Scores 
 Age 3 Age 4 Age 5 Age 6 Age 7 Age 8 Age 9 Age 13 
Age 3 1        
Age 4 .62*** 1       
Age 5 .64*** .67*** 1      
Age 6 .49*** .55*** .59*** 1     
Age 7 .48*** .51*** .55*** .67*** 1    
Age 8 .51*** .52*** .62*** .67*** .73*** 1   
Age 9 .53*** .56*** .62*** .65*** .72*** .76*** 1  
Age 13 .51*** .52*** .59*** .60*** .67*** .61*** .70*** 1 
Note.***p<.001; CBCL: Child Behavior Checklist (Achenbach, 2000; Achenbach & Rescorla, 2001), 
Tot=Total, Ext=Externalizing, Int=Internalizing 
  

Assumptions.  According to Raykov and Marcoulides (2006, p.  77), in path 

analysis, “the explanatory variables are assumed to have no measurement error (or to 

contain error that is only negligible).”  While this assumption is difficult to confirm, the 

measures used for the explanatory variables—the Center for Epidemiological Studies 

Depression Scale (CES-D; Radloff, 1977) and the Child Behavior Checklist (CBCL; 
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Achenbach, 2000; Achenbach & Rescorla, 2001)—have sound psychometric properties 

and have been widely used in research.   

Cross-lagged analysis.  A series of nested models were fit to the data (see 

Figures 4-8).  The hypothesized full cross-lagged model is depicted in Figure 4.   

 

In this model, four sets of cross-effects (paths) were tested utilizing MPlus version 6 

(Muthén & Muthén, 1998-2011): 

1. Child behavior problems at age 3 predicting maternal depressive symptoms at age 

5 and maternal depressive symptoms at age 3 predicting child behavior problems 

at age 5 (i.e., H0: βb3èd5=0; Ha: βb3èd5≠0 and H0: βd3èb5=0; Ha: βd3èb5≠0)5. 

                                                
5 The letters in the subscripts refer to the variables of interest (i.e., “b” refers to child 
behavior problems and “d” refers to maternal depressive symptoms).  The numbers in the 
subscripts refer to time points (i.e., child age).     
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2. Child behavior problems at age 5 predicting maternal depressive symptoms at age 

7 and maternal depressive symptoms at age 5 predicting child behavior problems 

at age 7 (i.e., H0: βb5èd7=0; Ha: βb5èd7≠0 and H0: βd5èb7=0; Ha: βd5èb7≠0). 

3. Child behavior problems at age 7 predicting maternal depressive symptoms at age 

9 and maternal depressive symptoms at age 7 predicting child behavior problems 

at age 9 (i.e., H0: βb7èd9=0; Ha: βb7èd9≠0 and H0: βd7èb9=0; Ha: βd7èb9≠0). 

4. Child behavior problems at age 9 predicting maternal depressive symptoms at age 

13 and maternal depressive symptoms at age 9 predicting child behavior problems 

at age 13 (i.e., H0: βb9èd13=0; Ha: βb9èd13≠0 and H0: βd9èb13=0; Ha: βd9èb13≠0). 

In addition, the cross-sectional relationship between the two variables of interest was 

assessed at each single time point (e.g., child behavior problems at age 3 association with 

maternal depressive symptoms at age 3; H0: βb3èd3=0; Ha: βb3èd3≠0).  Although this was 

not of main interest for answering the research questions, descriptive analysis indicated 

that these variables were significantly correlated at each time point (see Table 7 above).  

Finally, the stability of child behavior problems was estimated across each time point 

(e.g., child behavior problems at age 3 predicting child behavior problems at age 5; H0: 

βb3èb5=0; Ha: βb3èb5≠0) as was the stability of maternal depressive symptoms (e.g., 

maternal depressive symptoms at age 3 predicting maternal depressive symptoms at age 

5; H0: βd3èd5=0; Ha: βd3èd5≠0).  All paths (β’s) were tested for significance at the p<.05 

level. 

The full cross-lagged model is depicted only once in Figure 4, but this process 

was repeated with separate models for externalizing and internalizing child behavior 
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problems to determine whether or not the relationships were the same or different when 

breaking behavior problems down into externalizing and internalizing types.  It is also 

important to note that the decision to include only every other time point was based on 

comparing a model with every time point to a model with every other time point, which 

indicated that the model including every other time point was a better fit to the data.  

Further, I ran a restricted model, in which all estimated parameters were required to be 

equal across the ID and TD groups (with ID status as a covariate).  In other words, the 

restricted model included maternal depressive symptoms and behavior problems for the 

whole sample.  I then ran a non-restricted model, in which the parameters were allowed 

to differ between the ID and TD groups.  The model with the whole sample and ID status 

as a covariate was found to be the best fit to the data, and thus is reported as the final 

model below (see Results for further details). 

 Looking in more depth at the depiction in Figure 4, the associations over time 

(i.e., single-headed arrows from an early time point to a later time point) are specified as 

regression paths, meaning that the longitudinal associations are estimated as the 

predictive effects of one variable on another, while holding the other regression pathways 

constant.  The paths that link a variable at an earlier time point with itself at the next time 

point (e.g., maternal depressive symptoms at child age 3 and maternal depressive 

symptoms at child age 5) are autoregressive paths, whereas the cross-time linkages 

between the two variables of interest (i.e., maternal depressive symptoms at child age 3 

and child behavior problems at child age 5) are the cross-lagged effects.  These paths 

(i.e., the autoregressive paths and cross-lagged effects) are all predictive effects in which 
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prior estimates of the effect are being controlled (Little, 2013).  The double-headed 

arrows represent associations between the two different variables of interest at a single 

time point.  While these paths were not of main interest for answering the research 

questions, they were estimated, as maternal depression and child behavior problems were 

correlated at each time point (see Table 7 above).   

Nested models.  The cross-lagged model depicted in Figure 4 in represents the 

full transactional model (i.e., a model that included effects from child behavior problems 

to maternal depressive symptoms, effects from maternal depressive symptoms to child 

behavior problems, and autoregressive/stability effects across time).  Five additional 

models, nested within the transactional model were assessed (from most to least 

restrictive), including: 1) A model that included stability effects only (i.e., a model in 

which cross-lagged associations were hypothesized not to exist; Figure 5), 2) A model 

that included stability effects and covariates (i.e., a model in which cross-lagged 

associations were hypothesized not to exist, but covariates were hypothesized to relate to 

the variables of interest; Figure 6), 3) A model specifying the stability effects and the 

unidirectional relationships between maternal depressive symptoms and child behavior 

problems (i.e., a mother-driven model, in which child behavior problems were 

hypothesized not affect maternal depressive symptoms, but maternal depressive 

symptoms were hypothesized to affect child behavior problems; Figure 7), 4) A model 

specifying the stability effects and the unidirectional relationships between child behavior 

problems and maternal depressive symptoms (i.e., a child-driven model, in which 

maternal depressive symptoms were hypothesized not to affect child behavior problems, 
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but child behavior problems were hypothesized to affect maternal depressive symptoms; 

Figure 8). Visual depictions of the nested models can be found in Figures 5-8.
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Fit Indices.  Analyzing the data in this fashion (through a structural equation 

modeling/path analysis framework) allowed me to use fit indices to determine the model 

(i.e., stability, covariates-only, mother-driven, child-driven, or full cross-lagged) that best 

fit the data.  I utilized the chi-square difference test to assess model fit when comparing 

models.  The chi-square statistic was used to test the null hypothesis that the model fits 

the corresponding population covariance matrix perfectly (Raykov & Marcoulides, 

2006).  The chi-square difference test takes the difference between chi-square value 

obtained in the previous model (and corresponding degrees of freedom) and the chi-

square value in the current model (and corresponding degrees of freedom).  Once the 

difference between the chi-square values is obtained, the difference in the degrees of 
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freedom is used to look up the cut-off value based on the chi-square distribution.  If the 

difference in the chi-square exceeds the cut-off value, this indicates that the change in 

chi-square is significant.  If significant, it indicates that removing the imposed restrictions 

in the previous model resulted in a significantly better fitting model (i.e., the constraints 

can be considered a violation in the population; Raykov & Marcoulides, 2006).   

Other fit indices were also evaluated.  One fit criterion, Akaike Information 

Criterion (AIC; Akaike, 1973), is a “goodness-of-fit” statistic based on the log-likelihood 

function that “penalizes” the log-likelihood function according to the number of 

parameters in the model.  AIC can be compared from model-to-model; lower AIC values 

indicate better fit (Singer & Willet, 2003).  Another fit criterion, Bayesian Information 

Criterion (BIC; Schwarz, 1978), is also based on the log-likelihood function.  This 

“goodness-of-fit” statistic “penalizes” the log-likelihood function according to the 

number of parameters in the model and the sample size.  BIC can be compared from 

model-to-model; lower BIC values indicate better fit (Singer & Willet, 2003).  The Root 

Mean Square Error of Approximation (RMSEA) takes into account model complexity 

according to the degrees of freedom, and a value of .05 has been suggested as a cut-off 

value for the model being a reasonable approximation of the data (Borwne & Cudeck, 

1993; Raykov & Marcoulides, 2006).  According to Raykov and Marcoulides (2006) 

some research has indicated RMSEA to be least affected by sample size, making it a 

good statistic to use in evaluating model fit.  The Standardized Root Mean Square 

Residual (SRMR) is “a measure of the mean absolute correlation residual, the overall 

diffeence between the observed and predicted correlations” (Kline, 2011).  A value of 
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less than or equal to .08 has been suggested to indicate “acceptable fit” (Hu & Bentler, 

1999).  The Comparitive Fit Index (CFI) and the Tucker Lewis Index (TLI) provide the 

relative fit improvement in the model over that of a baseline model.  The difference 

between the two indices is that the TLI “penalizes” for adding parameters, whereas the 

CFI does not.  CFI and TLI values equal to or greater than .95 have been suggested to 

indicate “acceptable fit” (Hu & Bentler, 1999; Kenny, 2005).  Use of multiple indices has 

been recommended for evaluating model fit (Kline, 2011). 
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Chapter 7:  Results 

Part 1:  Longitudinal Predictors of Depression Among Mothers of Youth With or 

Without ID 

Research question 1:  To what extent do maternal depressive symptoms 

change over eight time points (from child ages 3-9 and 13) among mothers of 

children with and without ID?  In answering the first research question from child ages 

3-9, Tables 13a-13d present the results of fitting the growth models to the maternal 

depression data.  The first column of Table 13a, labeled Unconditional Means, presents 

the results of fitting the unconditional means model to the maternal depression data.  The 

significant fixed effect (γ00=10.38, p<.001) estimates the grand mean of depression across 

all time points and mothers.  Its non-zero value indicated that the average mother was not 

clinically depressed at child age 3.  (Note, the clinical cutoff of depression on the CES-D 

is 16.)  The estimated within person variance (𝜎!!) was 37.13 and the estimated between 

person variance (𝜎!!) was 55.66 (both p<.001).  Therefore, I concluded that the average 

mother’s level of depressive symptoms varied over time and that the mothers differed 

from each other in terms of their depressive symptoms.  Because each variance 

component was significantly different from zero, I proceeded to the unconditional growth 

model.  The intraclass correlation (𝜌=.60) indicated that an estimated 60% of the total 

variation in maternal depression was attributable to differences between mothers. 

The column labeled Unconditional Linear in Table 13a presents the results of 

fitting the unconditional linear growth model to the maternal depression data.  The fixed 

effect parameters confirmed that the average true change trajectory for maternal 
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depression had a non-zero intercept (γ00=10.54, p<.001) and a non-zero slope (γ10=-.05, 

ns).  The slope parameter was not significant, which indicated that the average mother’s 

depressive symptoms were stable (i.e., the trajectories were relatively flat) over time.  

The level-1 residual variance (𝜎!!=33.64) summarizes the variance around the mother’s 

own linear change trajectory.  This means that for each mother there was significant 

variability around her linear change trajectory (p<.001).  The level-2 residual variances 

summarize the between person variability in initial status (𝜎!!=58.39) and rates of change 

(𝜎!!=.81).  This means that there was significant variability among mothers’ intercepts 

and slopes (both p<.001).  Comparing the level-1 residual variance in the Unconditional 

Linear model to that of the Unconditional Means model, I found a decline of 3.49 (from 

37.13 to 33.64).  Using this information to calculate the pseudo 𝑅!!, I concluded that only 

9% of the within-person variation in depression was systematically associated with child 

age.  The difference in the deviance statistics between the Unconditional Means and the 

Unconditional Linear models was 20.7 which exceeded the .05 critical value of a Chi-

square distribution [Δχ2(3)=20.7, p<.001], and the AIC and BIC fit indices decreased.  

Although the slope parameter was non-significant, the level-2 (or between-person) 

variance in the slope was significant.  For these reason, I was able to reject the null 

hypothesis and assume that there was change in maternal depression across time.  

The column labeled Unconditional Quadratic in Table 13a presents the results of 

fitting the unconditional quadratic growth model to the maternal depression data.  When 

comparing the Unconditional Quadratic to the Unconditional Linear model, I found the 

deviance statistic decreased by 5.3 (Δdf=4), which did not exceed the .05 critical value of 
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the Chi-square distribution.  Additionally, the BIC fit index increased with the addition of 

the quadratic term, further confirming the choice to proceed with the linear growth 

model. 
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Table 13a 
 
Unconditional means, linear, and quadratic growth models of maternal depressive symptoms from child 
ages 3-9: Parameter, effect size, and model fit estimates  

Fixed Effects 
  Parameter Unconditional 

Means 
Unconditional 

Linear  
Unconditional 

Quadratic 
Depression, 
initial status 
π0i 

Intercept 𝛾!! 10.38*** (.51) 10.54***(.57) 10.64***(.58) 

Depression, 
rate of change 
π1i 

Intercept 𝛾!" N/A -0.05(.11) -.18(.28) 

Curvature 
(quadratic),  
π2i 

Intercept 𝛾!" N/A N/A .02(.05) 

Random Effects 
  Parameter Unconditional 

Means 
Unconditional 

Linear  
Unconditional 

Quadratic 
Variance Components 

Level 1 Within-person 𝜎!! 37.13***(1.56) 33.64***(1.55) 33.63***(1.54) 
Level 2 In initial status 𝜎!! 55.66***(5.51) 58.39***(7.14) 49.19***(7.25) 

Linear Term In rate of 
change 

variance 
𝜎!! N/A .81***(.23) 0(--) 

In rate of 
change 

covariance 
𝜎!" N/A -2.04*(1.01) 4.15(2.43) 

Quadratic 
Term 

In rate of 
change 

variance 
𝜎!! N/A N/A 0(--) 

In rate of 
change 

covariance 
𝜎!" N/A N/A -1.00*(.40) 

In rate of 
change 

covariance 
with linear 

term 

𝜎!" N/A N/A .07***(.02) 

Pseudo R2 and Goodness-of-Fit Statistics 
  Unconditional Means Unconditional Linear  Unconditional Quadratic 

Intraclass r  𝜌 55.66/(55.66+37.13)=.
60 N/A N/A 

Effect Size 
Estimates 

𝑅!! N/A (37.13-33.64)/37.13=.09 (37.13-33.63)/37.13=.09 
𝑅!! N/A N/A N/A 

 𝑅!! N/A N/A N/A 
Model Fit Deviance 9378.1 9357.4 9352.1 
 AIC 9384.1 9369.4 9368.1 
 BIC 9394.5 9390.2 9395.9 
 Δχ2 N/A 20.7*** 5.3(ns) 
 Δdf N/A 3 4 
Note.  *p<.05, **p<.01, ***p<.001  
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Research question 2:  Longitudinally, to what extent do child behavior 

problems predict maternal depressive symptoms above and beyond disability 

status?  In answering the second research question, two covariates were entered into the 

model (see Chapter 5: Descriptive Data Analysis above)—family household income and 

mother’s years of schooling (centered on average mother’s years of schooling)—prior to 

examining the predictor variables of interest—behavior problems and child disability 

status.  The model labeled Covariates in Table 13b presents the results of the linear 

growth model with the inclusion of the two covariates.  The fixed effect parameters for 

the intercept revealed that family income was a significant predictor (γ02=-2.12, p<.05), 

and mothers’ years education was significant at the trend level (γ01=-0.41, p<.06), of 

initial depressive symptoms.  This indicated that higher levels of income and education 

were significantly related to fewer initial depressive symptoms.  However, neither 

covariate significantly predicted the change in depressive symptoms over time (both 

p>.05).  Additionally, the change in deviance statistic indicated that the addition of the 

covariates significantly improved model fit when compared to the Unconditional Linear 

model, Δχ2(4)=100.6, p<0.001, and the AIC and BIC fit indices also decreased. 

In Models A-D, the predictors of interest were added.  Model A in Table 13b 

included both covariates discussed above and disability status at age 5 (i.e., dichotomous 

variable: ID=1, TD=0) in fitting the linear growth model to the maternal depression data.  

In Model A, the intercept terms describe the initial status and rate of change for a subset 

of mothers of TD children (i.e., those with a status at age 5 of 0/TD), after controlling for 

the effects of mothers’ years of schooling and household income.  The fixed effect γ00 in 
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this model represents the estimated initial maternal depression score for the average 

mother of a TD child, and was 11.65 (p<.001).  The fixed effect γ10 represents the 

estimated rate of change in maternal depression level for the average mother of a TD 

child, and was -0.28 (ns).  The fixed effect γ03 represents the estimated differential in 

initial maternal depression between mothers of TD children and those with children with 

ID, and was -.12 (ns).  The fixed effect γ13 represents the estimated differential in the rate 

of change in maternal depression between mothers of TD children and those with 

children with ID, and was .56 (p<.05).  This means that ID status was a significant 

predictor of the change in depressive symptoms overtime, but not the initial levels of 

maternal depressive symptoms.  Examining the variance components, the statistically 

significant within-person variance component for Model A (𝜎!!=34.18) was nearly 

identical to that the Covariates model  (𝜎!!=34.02), and remained statistically significant 

(p<.001). The level-2 variance components (𝜎!!=53.97) and (𝜎!!=.74) remained 

statistically significant (both p<.001), indicating that potentially explainable variation of 

depressive symptoms in initial status and rates of change remained.  This indicated the 

need to explore the effects of some time-varying predictors in explaining this variance.  

Theoretically, behavior problems at each time point were hypothesized to be an important 

predictor of maternal depressive symptoms, so they were added as a time-varying 

predictor to the subsequent models.  When comparing Model A to the Covariates model, 

there was a significant effect of child disability status to contribute to the mothers’ 

depression trajectories above and beyond child’s age, as the deviance statistic decreased 

by 140.7 [Δχ2(2)=140.7, p<.001], and the AIC and BIC fit indices decreased from model-
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to-model.  The pseudo 𝑅!!  indicated that child disability status had a small effect on the 

intercept of depression at child age 3, explaining only 3% of the variance, and the pseudo 

𝑅!!  indicated that child disability status had an effect on the change in depressive 

symptoms across time, explaining 9% of the variance.   

Model B in Table 13b added the time-varying predictor of child behavior 

problems at each time point.  This model addressed the second research question, which 

questioned the extent to which child behavior problems predicted the changes in maternal 

depressive symptoms above and beyond disability status longitudinally.  The estimated 

initial maternal depression score for the average mother in this model was 11.95 

(p<.001), and the estimated rate of change was -.38 (ns).  Once behavior problems were 

entered into the model, estimated differential in the rate of change in maternal depression 

between mothers of TD children and those with children with ID became non-significant 

(γ13 = .37, p>.05), indicating that child behavior problems contributed to changes in 

maternal depressive symptoms over time, above and beyond child disability status.  

Examining the variance components, the statistically significant within-person variance 

component for Model B remained unchanged, indicating that the addition of the time-

varying predictor child behavior problems was warranted.  The level-2 variance 

components (𝜎!!=45.36, p<.001; 𝜎!!=.63, p<.01) went down slightly, but remained 

statistically significant, suggesting variance still remained to be explained in the initial 

levels and slope of maternal depression scores.  When comparing Model B to Model A, 

there was a significant effect of child behavior problems across time to contribute to the 

mothers’ own depression trajectories above and beyond child’s age, as the deviance 
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statistic decreased by 93.8 [Δχ2(2)=93.8, p<.001].  Additionally, the AIC and BIC fit 

indices decreased from model-to-model.  The change in pseudo 𝑅!! from Model A to 

Model B (i.e, .03 in Model A and .19 in Model B) indicated that child behavior problems 

had a significant effect on the intercept of depression at child age 3, explaining an 

additional 16% of the variance.  The 𝑅!! also increased from Model A to Model B (i.e., 

.09 in Model A and .22 in Model B), indicating that the addition of child behavior 

problems to the model explained an additional 13% of variance in the change in 

depressive symptoms.   
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Table 13b 
 
Covariates, Model A, and Model B growth models of maternal depressive symptoms from child ages 3-9: 
Parameter, effect size, and model fit estimates  

Fixed Effects 

  Parameter Covariates 
Model A 
ID Status 

Model B 
Child Behavior 

Problems 
Depression, 
initial status 

π0i 

Intercept 𝛾!! 11.59***(.75) 11.65***(.89) 11.95***(.85) 
Mom Ed 𝛾!" -.41†(.22) -.41(.23) -.31(.22) 
Income 𝛾!" -2.12*(.91) -2.22*(.92) -2.55**(.90) 

ID Status 𝛾!" N/A -.12(1.20) -1.12(1.15) 
 CBCL 𝛾!" N/A N/A .15***(.04) 

      
Depression, 

rate of 
change 

π1i 

Intercept 𝛾!" -.08(.18) -.28(.20) -.38(.19) 
Mom Ed 𝛾!! .03(.05) .06(.05) .02(.05) 
Income 𝛾!" .16(.23) .16(.23) .25(.23) 

ID Status 𝛾!" N/A .56*(.23) .37(.23) 
 CBCL 𝛾!" N/A N/A .02*(.01) 

Random Effects 

  
Paramete

r Covariates 
Model A 
ID Status 

Model B 
Child Behavior 

Problems 
Variance 
Components 

     

Level 1 Within-person 𝜎!! 34.02***(1.58) 34.18***(1.60
) 

34.02***(1.61) 

Level 2 In initial status 𝜎!! 52.93***(6.71) 53.97***(6.86
) 

45.36***(6.25) 

 In rate of change 
variance 𝜎!! .78***(.23) .74***(.23) .63**(.22) 

 In rate of change 
covariance 𝜎!" -1.72(.98) -1.90†(1.00) -2.03*(.94) 

Pseudo R2 and Goodness-of-Fit Statistics 

   Covariates 
Model A 
ID Status 

Model B 
Child Behavior 

Problems 
Intraclass r  𝜌  N/A N/A N/A 

Effect Size 
Estimates 

𝑅!!  (37.13-34.02)/37.13=.08 (37.13-34.18)/37.13=.08 (37.13-34.02)/37.13=.08 

 𝑅!!  (55.66-52.93)/55.66=.05 (55.66-53.97)/55.66=.03 (55.66-45.36)/55.66=.19 
 𝑅!!  (.81-.78)/.81=.04 (.81-.74)/.81=.09 (.81-.63)/.81=.22 
 Deviance  9256.8 9116.1 9022.3 
 AIC  9276.8 9140.1 9050.3 
 BIC  9311.3 9140.3 9098.3 
 Δχ2  100.6*** 140.7*** 93.8*** 
 Δdf  4 2 2 
Note.  †p<.06, *p<.05, **p<.01, ***p<.001   
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Research question 3: After controlling for family income, to what extent can 

changes in maternal depressive symptoms be predicted by the perceived financial stress 

the child has on the family, and to what extent can changes in maternal depressive 

symptoms be predicted by maternal dispositional optimism?  The third research question 

included two sub-questions that asked about predictors beyond behavior problems.  

Model C in Table 13c added the time-varying predictor of financial stress at each time 

point.  The estimated initial maternal depression score for the average mother in this 

model was 10.81 (p<.001), and the estimated rate of change was -.29 (ns).  Financial 

stress was found to be a significant predictor of initial maternal depressive symptoms 

(γ05=.41, p<.001), but not of the rate of change in symptoms over time (γ15=-.03, ns).  

This indicated that more financial stress was related to higher initital depressive 

symptoms.  Examining the variance components, the statistically significant within-

person variance component for Model C remained virtually unchanged.  The level-2 

variance components (𝜎!!=41.16, p<.001; 𝜎!!=.57, p<.001) went down slightly, but 

remained statistically significant, suggesting variance still remained to be explained in the 

initial levels and slope of maternal depression scores.  When comparing Model C to 

Model B, there was a significant effect of financial stress to contribute to the mothers’ 

own depression trajectories, as the deviance statistic decreased by 35.3 [Δχ2(2)=35.3, 

p<.001].  Additionally, the AIC and BIC fit indices decreased from model-to-model.  The 

change in pseudo 𝑅!! from Model B to Model C (i.e, .19 in Model B and .26 in Model C) 

indicated that financial stress had a significant effect on the intercept of depression, 

explaining an additional 7% of the variance in initial depressive symptoms. 



 117 

Model D in Table 13c added the time-invariant predictor of maternal dispositional 

optimism (from child age 5).  The estimated initial maternal depression score for the 

average mother in this model was 10.72 (p<.001), and the estimated rate of change was -

.31 (ns).  Dispositional optimism was found to be a significant predictor of initial 

maternal depressive symptoms (γ06=-.71, p<.001), but not of the rate of change in 

symptoms over time (γ16=.01, ns).  This indicated that greater dispositional optimism was 

related to lower depressive symptoms in mothers at child age 3.  Examining the variance 

components, the statistically significant within-person variance component for Model D 

remained virtually unchanged.  The level-2 variance components (𝜎!!=32.09, p<.001; 

𝜎!!=.61, p<.001) remained statistically significant, suggesting variance still remained to 

be explained in the initial levels and slope of maternal depression scores.  When 

comparing Model D to Model C, there was a significant effect of dispositional optimism 

to contribute to the mothers’ own depression trajectories, as the deviance statistic 

decreased by 56.1 [Δχ2(2)=56.1, p<.001].  Additionally, the AIC and BIC fit indices 

decreased from model-to-model.  The change in pseudo 𝑅!! from Model C to Model D 

(i.e, .26 in Model C and .42 in Model D) indicated that maternal dispositional optimism 

had a significant effect on the intercept of depression, explaining an additional 16% of 

the variance in initial depressive symptoms. 

Interaction terms between disability status and the predictors of interest were 

added in Model E in Table 13c.  None of the interaction terms were found to be 

significant, suggesting that the predictors of interest did not have a different effect for 

mothers of children with ID when compared to mothers of TD children.  Additionally, the 
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change in deviance statistic was not significant when comparing Model E to Model D, 

Δχ2(6)=10.0, ns, and the AIC and BIC increased from model-to-model.  This indicated 

that the model with the interaction terms was a worse fit to the maternal depression data 

than the model without them.   

Therefore, the final model selected was Model D, which included the two 

covariates (i.e., mothers’ years of schooling and household income), ID status, child 

behavior problems, financial stress, and dispositional optimism.  In the final model, lower 

income, more child behavior problems, higher financial stress, and lower levels of 

dispositional optimism were significantly associated with higher initial depressive 

symptoms.  Only higher levels of child behavior problems were significantly related to 

the changes in depressive symptoms over time.  The final pseudo 𝑅!! in the final model 

was .42, which indicated that the variables entered into the final model explained about 

42% of the variance in initial depressive symptoms.  The 𝑅!! in the final model was .25, 

which indicated that the variables entered into the final model explained about 25% of the 

variance in the slope/change in depressive symptoms over time.  The level-2 variance 

components remained statistically significant, indicating that variance remained to be 

explained in both initial depressive symptom levels, and in the change in depressive 

symptoms across time.  The final model equation for Model D was: 𝑌!" = 10.72−

.31   𝐶ℎ𝑖𝑙𝑑  𝐴𝑔𝑒 − 3 − .22 𝑀𝑜𝑚  𝐸𝑑 −𝑀𝑜𝑚  𝐸𝑑 +    .04 𝑀𝑜𝑚  𝐸𝑑 −𝑀𝑜𝑚  𝐸𝑑 ×

𝐶ℎ𝑖𝑙𝑑  𝐴𝑔𝑒 − 3 − 1.98 𝐼𝑛𝑐𝑜𝑚𝑒 +    .19 𝐼𝑛𝑐𝑜𝑚𝑒 × 𝐶ℎ𝑖𝑙𝑑  𝐴𝑔𝑒 − 3 −

1.98   𝐼𝐷  𝑠𝑡𝑎𝑡𝑢𝑠 +    .42 𝐼𝐷  𝑠𝑡𝑎𝑡𝑢𝑠 × 𝐶ℎ𝑖𝑙𝑑  𝐴𝑔𝑒 − 3 + .11 𝐶𝐵𝐶𝐿 − 𝐶𝐵𝐶𝐿 +
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  .02 𝐶𝐵𝐶𝐿 − 𝐶𝐵𝐶𝐿 × 𝐶ℎ𝑖𝑙𝑑  𝐴𝑔𝑒 − 3 + .37 𝐹𝐼𝑄𝐹𝑁 − 𝐹𝐼𝑄𝐹𝑁   − .02   𝐹𝐼𝑄𝐹𝑁 −

𝐹𝐼𝑄𝐹𝑁 × 𝐶ℎ𝑖𝑙𝑑  𝐴𝑔𝑒 − 3 − .71 𝑂𝑝𝑡𝑖𝑚𝑖𝑠𝑚 − 𝑂𝑝𝑡𝚤𝑚𝚤𝑠𝑚 +    .01 𝑂𝑝𝑡𝑖𝑚𝑖𝑠𝑚 −

𝑂𝑝𝑡𝚤𝑚𝚤𝑠𝑚 × 𝐶ℎ𝑖𝑙𝑑  𝐴𝑔𝑒 − 3 + [  𝜁!! + 𝜁!! 𝐶ℎ𝑖𝑙𝑑  𝐴𝑔𝑒 − 3 + 𝜀!" .  

Table 13d is a key that provides a definition of each parameter, effect size and 

model fit estimate in Tables 13a-13c. 
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Table 13c 
 
Model C, Model D, and Model E growth models of maternal depressive symptoms from child ages 3-9: 
Parameter, effect size, and model fit estimates  

Fixed Effects 
  

Parameter 
Model C 

Financial Stress 

Model D 
Dispositional 

Optimism 
Model E 

Transactions 
Depression, 
initial status 

π0i 

Intercept 𝛾!! 10.81***(.86) 10.72***(.81) 10.86***(.83) 
Mom Ed 𝛾!" -.32(.21) -.22(.20) -.25(.20) 
Income  𝛾!" -2.38**(.89) -1.98*(.87) -1.86*(.87) 

 ID Status 𝛾!" -2.11†(1.13) -1.99†(1.05) -2.87*(1.27) 
 CBCL 𝛾!" .12***(.04) .11**(.04) .09†(.05) 
 Financial Stress 𝛾!" .41***(.09) .37***(.09) .28*(.13) 
 Optimism 𝛾!" N/A -.71***(.11) -.74***(.14) 
 ID*CBCL 𝛾!" N/A N/A .07(.08) 
 ID*Financial Stress 𝛾!" N/A N/A .17(.18) 
 ID*Optimism 𝛾!" N/A N/A .08(.21) 

 
Depression, 

rate of 
change 

π1i 

Intercept 𝛾!" -.29(.20) -.31(.20) -.30(.21) 
Mom Ed 𝛾!! .03(.05) .03(.05) .04(.05) 
Income  𝛾!" .21(.22) .19(.23) .16(.23) 

ID Status 𝛾!" .43(.23) .42(.24) .38(.30) 
 CBCL 𝛾!" .02*(.01) .02*(.01) .01(.01) 
 Financial Stress 𝛾!" -.03(.02) -.02(.02) -.01(.03) 
 Optimism 𝛾!" N/A .01(.02) .02(.03) 
 ID *CBCL 𝛾!" N/A N/A .02(.02) 
 ID*Financial Stress 𝛾!" N/A N/A -.03(.05) 
 ID *Optimism 𝛾!" N/A N/A -.03(.05) 

Random Effects 
  

Parameter 
Model C 

Financial Stress 

Model D 
Dispositional 

Optimism 
Model E 

Transactions 
Variance 
Components 

     

Level 1 Within-person 𝜎!! 33.68***(1.59) 33.48***(1.58) 35.54***(1.67) 
Level 2 In initial status 𝜎!! 41.16***(5.76) 32.09***(4.81) 33.11***(5.02) 

 In rate of change 
variance 𝜎!! .57**(.21) .61**(.21) .59**(.22) 

 In rate of change 
covariance 𝜎!" -1.57(.88) -1.61*(.83) -1.71*(.87) 

Pseudo R2 and Goodness-of-Fit Statistics 
  Model C 

Financial Stress 
Model D 

Dispositional Optimism Model E Transactions 
Intraclass r  𝜌 N/A N/A N/A 

Effect Size 
Estimates 

𝑅!! (37.13-33.68)/37.13=.09 (37.13-34.48)/37.13=.07 (39.58-35.54)/39.58=.10 

 𝑅!! (55.66-41.16)/55.66=.26 (55.66-32.09)/55.66=.42 (55.90-33.11)/55.90=.41 
 𝑅!! (.81-.57)/.81=.30 (.81-.61)/.81=.25 (.85-.59)/.85=.31 
 Deviance 8987.0 8930.9 8935.2 
 AIC 9019.0 8966.9 8983.2 
 BIC 9073.9 9028.6 9065.3 
 Δχ2 35.3*** 56.1*** 10 (ns) 
 Δdf 2 2 6 
Note.  †p<.06, *p<.05, **p<.01, ***p<.001   
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Table 13d 
 
Key:  Growth models of maternal depressive symptoms from child ages 3-9  

Parameter/ 
Statistic Description 

γ!! Intercept (initial maternal depression status at child age 3) 
γ!" Fixed effect of Mom Ed covariate on intercept 
γ!" Fixed effect of Income covariate on intercept 
γ!" Fixed effect of ID status on intercept 
γ!" Fixed effect of Child Behavior Problems on intercept 
γ!" Fixed effect of Financial Stress on intercept 
γ!" Fixed effect of Dispositional Optimism on intercept 
γ!" Interaction effect of ID Status and Child Behavior Problems on intercept (i.e., Is the initial/intercept fixed effect of 

child behavior problems different based on child disability status?) 
γ!" Interaction effect of ID Status and Financial Stress on intercept (i.e., Is the initial/intercept fixed effect of financial 

stress different based on child disability status?) 
γ!" Interaction effect of ID status and Dispositional Optimism on intercept (i.e., Is the initial/intercept fixed effect of 

optimism different based on child disability status?) 
γ!" Slope (maternal depression rate of change) 
γ!! Fixed effect of Mom Ed covariate on rate of change 
γ!" Fixed effect of Income covariate on rate of change 
γ!" Fixed effect of ID status on rate of change 
γ!" Fixed effect of Child Behavior Problems on rate of change 
γ!" Fixed effect of Financial Stress on rate of change 
γ!" Fixed effect of Dispositional Optimism on rate of change 
γ!" Interaction effect of ID Status and Child Behavior Problems on rate of change (i.e., Is the slope fixed effect of child 

behavior problems different based on child disability status?) 
γ!" Interaction effect of ID Status and Financial Stress on rate of change (i.e., Is the slope fixed effect of financial stress 

different based on child disability status?) 
γ!" Interaction effect of ID status and Dispositional Optimism on rate of change (i.e., Is the slope fixed effect of 

optimism different based on child disability status?) 
σ!! Within-person/residual variance (level-1) across all occasions of measurement, for individual i in the population 
σ!! Variance in initial status/intercept (level-2) across all individuals in the population 
σ!! Variance in rate of change (level-2) across all individuals in the population 
σ!" Covariance (level-2) across all individuals in the population 
ρ intraclass correlation (i.e., the percentage of the total variation attributable to differences among mothers)  
R!! Pseudo-R2(i.e., the proportion of within-person/level-1 variation in depression that is systematically associated with 

time/child age)  
R!!  Pseudo-R2(i.e., the proportion of reduction in the level-2 initial status/intercept variation that results from the 

addition of level-2 predictors)  
R!!  Pseudo-R2(i.e., the proportion of reduction in the level-2 rate of change/slope variation that results from the 

addition of level-2 predictors)  
Deviance The deviance statistic (-2LL) is provided from SAS proc mixed when using maximum likelihood estimation.  “The 

log-likelihood function is the logarithm of the joint likelihood of observing all the sample data actually 
observed…For a given set of data, deviance quantifies how much worse the current model is in comparison to the 
best possible model,” (Singer & Willet, 2003, pp.  116-117).  It is -2 multiplied by the sample log-likelihood 
function. 

AIC Akaike Information Criterion (Akaike, 1973).  Also based on the log-likelihood function, this “goodness-of-fit” 
statistic “penalizes” the log-likelihood function according to the number of parameters in the model.  AIC can be 
compared from model-to-model; lower AIC values indicate better fit.   

BIC Bayesian Information Criterion (Schwarz, 1978).  Also based on the log-likelihood function, this “goodness-of-fit” 
statistic “penalizes” the log-likelihood function according to the number of parameters in the model and the sample 
size.  BIC can be compared from model-to-model; lower BIC values indicate better fit. 

Δχ2 Change in deviance statistic.  Using the chi-square distribution and the change in degrees of freedom (Δdf), the 
change in deviance statistic allows us to evaluate whether the addition of subsequent predictors to the model 
significantly improves the model fit 

Δdf Change in degrees of freedom/the number of values that are free to vary.  Adding predictors to the model, reduces 
the number of degrees of freedom available.  The Δdf is used when looking at the chi-square distribution to 
determine whether or not the Δχ2 is significant at the p<.05 level. 

Note.  Adapted from Singer and Willet (2003) 
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It should be noted that the outcome variable, maternal depressive symptoms, was 

not normally distributed.  Descriptive statistical analysis revealed a positive skew, 

indicating that few mothers were showing high scores on the CES-D.  When a 

transformation (i.e., adding 1 to the depression score and taking the natural logarithm; see 

Table 3a for skewness and kurtosis before and after the transformation) was applied, all 

parameters that were significant without the transformation remained statistically 

significant (p<.05) in the model with the transformation.  Additionally, the signs of the 

parameters and the changes in model fit from model-to-model followed the same pattern 

with and without the transformation.  For these reasons, and ease of interpretability, the 

model without the transformation has been reported herein.     

Research questions 1-3:  Hierarchical regression—child ages 9-13.  Because of 

the large gap in time between the last two time points (i.e., four years versus one between 

each of the other time points), a hierarchical regression was run to determine the extent to 

which the predictor variables of interest were related to maternal depressive symptoms at 

child age 136.  The number of mothers included in the regression analysis decreased to 98 

mothers due to sample attrition in the four years between the last two timepoints.  The 

results of the regression are summarized in Table 14.  The predictor variables were added 
                                                
6 Like in the growth model, the outcome variable in the regression, maternal depressive 
symptoms at child age 13, was not normally distributed.  Descriptive statistical analysis 
revealed a positive skew, indicating that few mothers were showing high scores on the 
CES-D.  When a transformation (i.e., adding 1 to the depression score and taking the 
natural logarithm; see Table 3a for skewness and kurtosis before and after the 
transformation) was applied, all parameters that were significant without the 
transformation remained statistically significant (p<.05) in the regression analysis with 
the transformation.  Additionally, the signs of the parameters were the same with and 
without the transformation.  For these reasons, and ease of interpretability, the regression 
without the transformation has been reported herein.     
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to the model in blocks, in the same order as in the growth model described above with the 

exception of one variable—prior levels of depressive symptoms (at child age 9) were 

entered into the first block.  The variance accounted for by this variable was 36% [R2 = 

.36, F(1,96) = 53.34(1,96), p<.001].  In Block 2, the covariates—mothers’ years of 

schooling and household income—were entered and only accounted for an additional 1% 

of the variation in maternal depressive symptoms [R2 = .37, F(3,94)  = 18.63, p<.001].  In 

Block 3, the predictor variable—disability status—was entered into the model, and was 

not a significant predictor of maternal depressive symptoms (β = .00, p>.05).  The 

variance accounted for remained unchanged with the addition of this predictor [R2 = .37, 

F(4,93) = 13.82, p<.001].  In Block 4, the predictor variable—child behavior problems—

was entered into the model, and was not a significant predictor of maternal depressive 

symptoms (β = .09, p>.05).  The variance accounted for remained nearly unchanged with 

the addition of this predictor [R2 = .38, F(5,92) = 11.24, p<.001].  In Block 5, the 

predictor variable—financial stress—was entered into the model, and was a significant 

predictor of maternal depressive symptoms (β = .24, p<.05).  The inclusion of financial 

stress indicated that this variable accounted for an additional 4% of the variation in 

maternal depressive symptoms (ΔR2 = .04), and the model variance accounted for 

remained significant [R2 = .42, F(6,91) = 10.80, p<.001].  In the final block, Block 6, the 

predictor variable—dispositional optimism—was entered into the model, and was not a 

significant predictor of maternal depressive symptoms (β = .00, p>.05).  The variance 

accounted for remained unchanged with the addition of this predictor [R2 = .42, F(7,90) = 

9.15, p<.001].  In this final model, only prior levels of maternal depressive symptoms at 
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child age 9 and financial stress were significant predictors of maternal depressive 

symptoms at child age 13, such that higher prior levels of maternal depression (β = .53, 

p<.001) and more financial stress (β = .24, p<.01) were significantly associated with 

maternal depressive symptoms at child age 13.  The final model equation for this 

hierarchical regression is:  

CES-D13=4.36+.64(CES-D9)-.18(MomEd9)-1.00(Income9)-1.51(ID5)-

.01(CBCL9)+.45(FIQFN9)-.01(LOT-R5), 

where CES-D13 is maternal depressive symptoms at child age 13, CES-D9 is maternal 

depressive symptoms at child age 9, Income9 is household income at child age 9, ID5 is 

ID status determined at child age 5, CBCL9 is child behavior problems at child age 9, 

FIQFN9 is financial stress at child age 9, and LOT-R5 is maternal dispositional optimism 

(measured at age 5).7 

  

                                                
7 Mirroring the growth model analysis, interaction terms between disability status and the 
predictors of interest were added into the hierarchical linear regression analysis.  None of 
the interaction terms were found to be significant at predicting maternal depressive 
symptoms at child age 13, suggesting that the predictors of interest did not have a 
different effect for mothers of children with ID when compared to mothers of TD 
children.  Therefore, the parameters for the interaction terms are not reported herein.    
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Table 14 
 
Hierarchical Regression: Maternal depressive symptoms (CES-D) at child age 13 

Block Predictors B SE B β R2 
1 CES-D Age 9 .72 .10 .60*** .36 

2 
CES-D Age 9 .69 .10 .58*** 

.37 Mom Ed -.18 .33 -.05 
Income -2.16 1.89 -.10 

3 

CES-D Age 9 .69 .10 .58*** 

.37 Mom Ed -.17 .33 .60 
Income -2.15 1.93 -.10 

ID Status .04 1.75 .00 

4 

CES-D Age 9 .66 .11 .55*** 

.38 
Mom Ed -.25 .34 -.07 
Income -1.68 1.79 -.02 

ID Status -.32 1.79 -.02 
CBCL .08 .08 .09 

5 

CES-D Age 9 .64 .11 .53*** 

.42 

Mom Ed -.18 .34 -.05 
Income -1.00 1.97 -.05 

ID Status -1.51 1.81 -.08 
CBCL .01 .08 .01 

Financial Stress .45 .19 .24* 

6 

CES-D Age 9 .64 .11 .53*** 

.42 

Mom Ed -.18 .34 -.08 
Income -1.00 1.97 -.05 

ID Status -1.51 1.83 -.08 
CBCL .01 .08 .01 

Financial Stress .45 .19 .24* 
Optimism .01 .17 .00 

Note.  **p<.01; ***p<.001; F(7,90)=9.15, p<.001, R2=.42 
 

Part 2: The Transactional Relationship Between Maternal Depression and Child 

Behavior Problems Across Time 

 The research questions proposed for Part 2 of the study included: 1) To what 

extent are maternal depressive symptoms and child behavior problems (total, 

internalizing, and externalizing) related across time; and 2) Controlling for disability 

status, what is the direction of the effect between maternal depressive symptoms and child 

behavior problems (total, internalizing, and externalizing) over time?  In these analysis, 

data from every other time point (i.e., child ages 3, 5, 7, 9, and 13) were utilized, as 
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model comparisons utilizing fit statistics revealed better fit in the models with every other 

time point included, when compared with those having every time point included.  

Additionally, likely due to a smaller sample size within the ID group, comparisons of a 

model that included ID status as a covariate to a two-group model—in which separate 

estimates were provided for mother and child dyads of children with and without ID—

showed that the model with ID status as a covariate was a better fit to the data.  Notes 

about these comparisons are provided in footnotes below. 

Cross-lagged panel:  Total behavior problems.  Table 15a displays the 

standardized estimates for path analyses with maternal depressive symptoms and child 

total behavior problems, and Table 15b shows the model fit statistics.  The column 

labeled Model A shows the results of fitting a stability effects model to the data.  In 

Model A, maternal depressive symptoms and total child behavior problems showed high 

stability across time points (all p<.001).  From a cross-sectional perspective, maternal 

depressive symptoms and total child behavior problems significantly correlated with each 

other at each single time point (e.g., maternal depressive symptoms at child age 3 and 

child behavior problems at child age 3), with the exception of child ages 5 and 13 (age 3: 

β = .37, p<.001, age 5: β = .11, p>.05, age 7: β = .27, p<.001, age 9: β = .22, p<.001, age 

13: β = .12, p>.05).  Model A also fit the data significantly better than a model in which 

stability paths were constrained to be equal to one another8 (Δχ2 = 27.97, Δdf = 6, 

p<.001). 

                                                
8 Before fitting Model A, a model was estimated in which stability path estimates were 
constrained to be equal to one another.  In this model, the parameter estimates for the 
stability paths for maternal depressive symptoms across time points were all: β = .63, 
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Model B shows the results of estimating additional paths for covariates.  The 

covariates considered with maternal depressive symptoms at child age 3 included 

household income, mothers’ years of education, and child ID status.  The covariate 

considered with total child behavior problems at child age 3 included child ID status (i.e., 

whether or not the child had a diagnosis of ID). 9  The stability effect estimates were very 

similar to those observed in Model A, as were the cross-sectional correlations (age 3: β = 

.35, p<.001, age 5: β = .12, p>.05, age 7: β = .27, p<.001, age 9: β = .22, p<.001, age 13: 

β = .12, p>.05).  When considering effects on maternal depressive symptoms, the 

significant parameter estimates for the covariate income, β = -.25, p<.01, indicated that 

there was a significant relationship between household income and maternal depressive 

symptoms.  That is, lower income was associated with higher depressive symptoms.  The 

other two covariates, maternal years of education and child ID status10 were not 

significantly related to maternal depressive symptoms.  When considering effects on total 

child behavior problems, the significant parameter estimates for the covariate ID status, β 

= .65, p<.001, indicated that there was a significant relationship between child ID status 

                                                                                                                                            
p<.001, and the parameter estimates for the stability paths for child total behavior 
problems across time points were all: β = .77, p<.001. 
9 All covariates were measured at child age 5, as this was the time point with the largest 
sample size and at which child ID status was determined.  There was high stability across 
time for these household income and maternal years of education.  Correlations between 
age 5 household income and income at the other time points ranged from .90-.98, and 
correlations between age 5 maternal years of education and maternal years of education 
at the other time points ranged from .69-.93. 
10 A subsequent covariate model was fit to the data, without the non-significant covariates 
(i.e., only household income as a covariate with maternal depressive symptoms and ID 
status as a covariate with total child behavior problems).   This model was not found to 
improve model fit (Δχ2 = 9.9, Δdf = 8, p>.05).  Therefore, subsequent models included all 
covariates included in Model B. 
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and total child behavior problems.  That is, having a child with ID (versus having a TD 

child) resulted in higher levels of total child behavior problem ratings.  Although the 

model chi-square increased with the addition of the covariates, the change from Model A 

to Model B was not significant (Δχ2 = 34.87, Δdf = 26, p>.05).  In addition, the RMSEA, 

SRMR, AIC, and BIC values all decreased slightly, indicating that the model with the 

covariates fit better than the model without them. 

Model C shows the results of fitting a mother-driven model to the data (i.e., 

including additional paths from earlier maternal depressive symptoms to later total child 

behavior problems, but not paths from earlier total child behavior problems to later 

maternal depressive symptoms).  The stability effect estimates remained similar to those 

observed in Model B, as did the cross-sectional correlations (age 3: β = .35, p<.001, age 

5: β = .12, p>.05, age 7: β = .28, p<.001, age 9: β = .22, p<.001, age 13: β = .12, p>.05).  

When examining the parameter estimates for the cross-effects (i.e., earlier maternal 

depressive symptoms predicting later total child behavior problems), the paths from child 

ages 3-5 (β = .07), 5-7 (β = .04), and 7-9 (β = .05) were not statistically significant (all 

p>.05), but the cross-effect from child ages 9-13 (β = .19, p<.01) was statistically 

significant.  This indicated that maternal depressive symptoms at child age 9 were 

significantly associated with higher total child behavior problems at child age 13.  When 

model fit statistics were examined to compare Model C to Model B (i.e., the stability 

effects model with covariates), there was little change from model-to-model across all fit 

criteria, and the change in deviance statistic was only significant at the trend level (Δχ2 = 
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9.17, Δdf = 4, p=.06), indicating that the mother-driven model was not a better fit to the 

data than the stability model with covariates. 

Model D shows the results of fitting a child-driven model to the data (i.e., 

including additional paths from earlier total child behavior problems to later maternal 

depressive symptoms, but not paths from earlier maternal depressive symptoms to later 

total child behavior problems).  The stability effect estimates remained similar to those 

observed in Model C, as did the cross-sectional correlations (age 3: β = .34, p<.001, age 

5: β = .12, p>.05, age 7: β = .27, p<.001, age 9: β = .22, p<.01, age 13: β = .13, p>.05).  

When examining the parameter estimates for the cross-effects (i.e., earlier total child 

behavior problems predicting later maternal depressive symptoms), the paths from child 

ages 3-5 (β = .18), 5-7 (β = .18) and 7-9 (β = .18) were all statistically significant (all 

p<.01), but the cross-effect from child ages 9-13 (β = .05) was not statistically significant 

(p>.05).  This indicated that total child behavior problems at child ages 3, 5, and 7 were 

significantly associated with higher maternal depressive symptoms at child ages 5, 7, and 

9, respectively.  When model fit statistics were examined to compare Model D to Model 

B (i.e., the stability effects model with covariates), model fit improved (i.e., SRMR, AIC 

and BIC estimates decreased, and CFI and TLI estimates increased).  The change in 

deviance statistic was significant (Δχ2 = 27.88, Δdf = 4, p<.001).  The same pattern was 

observed when Model D was compared to Model C (i.e., the mother-driven model), and 

the change in deviance statistic was significant (Δχ2 = 17.57, Δdf = 0, p<.001).  This 

indicated that the child-driven model was a better fit to the data than either the stability 

effects model or the mother-driven model.     
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Model E shows the results of fitting a cross-effects model to the data (i.e., 

including paths from earlier child total behavior problems to later maternal depressive 

symptoms and paths from earlier maternal depressive symptoms to later total child 

behavior problems).  The stability effect estimates remained similar to those observed in 

Model D, as did the cross-sectional correlations (age 3: β = .31, p<.001, age 5: β = .11, 

p>.05, age 7: β = .27, p<.001, age 9: β = .22, p<.01, age 13: β = .12, p>.05).  When 

examining the parameter estimates for the child-driven cross-effects (i.e., earlier total 

child behavior problems predicting later maternal depressive symptoms), the paths from 

child ages 3-5 (β = .18), 5-7 (β = .18) and 7-9 (β = .17) were all statistically significant 

(all p<.01), but the cross-effect from child ages 9-13 (β = .04) was not statistically 

significant (p>.05).  When examining the parameter estimates for the mother-driven 

cross-effects (i.e., earlier maternal depressive symptoms predicting later total child 

behavior problems), the path from child ages 9-13 (β = .18) was statistically significant 

(p<.01), but the paths from child ages 3-5 (β = .06), 5-7 (β = .02) and 7-9 (β = .05) were 

not statistically significant (p>.05).  This indicated that total child behavior problems at 

child ages 3, 5, and 7 were significantly associated with higher maternal depressive 

symptoms at child ages 5, 7, and 9, respectively, but the reverse direction was true from 

child ages 9 to 13 (i.e., higher maternal depressive symptoms at child age 9 predicted 

higher levels of youth total behavior problems at child age 13).  When model fit statistics 

were examined to compare Model E to Model C (i.e., the mother-driven model), model 

fit improved (i.e., SRMR, AIC and BIC estimates decreased, and CFI and TLI estimates 

increased).  The change in deviance statistic was significant (Δχ2 = 26.41, Δdf = 4, 



 131 

p<.001).  Little change was observed, however, when Model E was compared to Model 

D (i.e., the child-driven model); the change in deviance statistic was only significant at 

the trend level (Δχ2 = 7.78, Δdf = 4, p<.10).  This indicated that the cross-effects model 

was a better fit to the data than the mother-driven model, but it was a similar fit to the 

data when compared to the child-driven model. 

Based on model fit indices in Models D and E, which indicated that fit could be 

improved, and preliminary correlation analysis that showed high correlations across 

repeated measurements for both maternal depressive symptoms and total child behavior 

problems (see Tables 11 and 12), additional lagged stability paths were added in Model 

F, building onto the paths in Model E.  Specifically, in Model F, lagged paths from child 

ages 3-7, 5-9, and 7-13 were added for both maternal depressive symptoms and total 

child behavior problems.  The decision to add additional lagged paths to Model E, instead 

of Model D, was based on the cross-effect findings showing a child-driven pattern from 

child ages 3-9, and a mother-driven path from child ages 9-13.  Model D did not include 

the path from mother-driven 9-13.    

Model F shows the results of fitting a cross-effects model to the data (i.e., 

including paths from earlier total child behavior problems to later maternal depressive 

symptoms and paths from earlier maternal depressive symptoms to later total child 

behavior problems), with additional lagged stability effects from child ages 3-7, 5-9, and 

7-13 for both maternal depressive symptoms and total child behavior problems.  Model F 

was found to be the best fitting, and thus final, model.  In the final model, cross-sectional 

correlations between maternal depressive symptoms and total child behavior problems 
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were significant at ages 3, 7 and 9, and non-significant at ages 5 and 13 (age 3: β = .34, 

p<.001, age 5: β = .12, p=.08, age 7: β = .30, p<.001, age 9: β = .20, p<.01, age 13: β = 

.16, p=.09).  The additional lagged stability effects were also found to be significant for 

maternal depressive symptoms from ages 3-7 (β = .40), 5-9 (β = .33) and 7-13 (β = .31), 

as well as for total child behavior problems from ages 5-9 (β = .32) and 7-13 (β = .43), all 

p<.001.  The lagged effect for total child behavior problems from ages 3-7 was 

significant at the trend level, β = .13, p=.09.  When examining the parameter estimates 

for the child-driven cross-effects (i.e., earlier total child behavior problems predicting 

later maternal depressive symptoms), the paths from child ages 3-5 (β = .18), 5-7 (β = 

.16) and 7-9 (β = .15) were all statistically significant (all p<.05), but the cross-effect 

from child ages 9-13 (β = -.01) was not statistically significant (p>.05).  When examining 

the parameter estimates for the mother-driven cross-effects (i.e., earlier maternal 

depressive symptoms predicting later total child behavior problems), the path from child 

ages 9-13 (β = .17) was statistically significant (p<.01), but the paths from child ages 3-5 

(β = .06), 5-7 (β = .00) and 7-9 (β = .02) were not statistically significant (p>.05).  This 

indicated that total child behavior problems at child ages 3, 5, and 7 were significantly 

associated with higher maternal depressive symptoms at child ages 5, 7, and 9, 

respectively, but the reverse direction was true from child ages 9 to 13 (i.e., higher 

maternal depressive symptoms at child age 9 predicted higher levels of youth total 

behavior problems at child age 13).  When model fit statistics were examined to compare 

the final model, Model F, to Model E (i.e., the cross-effects model without the additional 

lagged effects), model fit improved (i.e., RMSEA, SRMR, AIC and BIC estimates 
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decreased, and CFI and TLI estimates increased).  Although the model chi-square 

remained statistically significant, value of the model chi-square, 67.23 was much closer 

to the model degrees of freedom, 44.  The model chi-square tests the prediction that the 

population covariances and the covariances predicted by the model are the same; if this 

hypothesis is true, the model chi-square and model degrees of freedom would be equal 

and the model chi-square would not be statistically significant (Kline, 2011).  This was 

also the first model in which the approximate fit indices demonstrated “good” or 

“acceptable” fit— RMSEA = .05; SRMR=.08; CFI=.98; TLI=.97 (Browne and Cudeck, 

1993; Hu & Bentler, 1999; Kline, 2011).  Additionally, the change in deviance statistic 

was significant (Δχ2 = 111.32, Δdf = 6, p<.001).  Figure 9 shows the significant paths in 

the final model, Model F, the parameter estimates of which are displayed in the last 

column of Table 15a.1112   

                                                
11 The final model, Model F, was compared with a model that included the same path 
estimates, but for every time point.  The fit statistics for the model that included all time 
points [RMSEA: .07 (90% C.I.: .06-.08); SRMR: .07; CFI: .95; TLI: .92; AIC: 20075.81; 
BIC: 20364.98; Model χ2(116): 236.65] indicated that this model was a poorer fit to the 
data than Model F, Δχ2 = 169.42, Δdf = 72, p<.001.  The fit statistics for Model F are 
displayed in Table 15b.   
12 The outcome variable, maternal depressive symptoms, was not normally distributed.  
Descriptive statistical analysis revealed a positive skew, indicating that few mothers were 
showing high scores on the CES-D.  When a transformation (i.e., adding 1 to the 
depression score and taking the natural logarithm; see Table 3a for skewness and kurtosis 
before and after the transformation) was applied, all parameters in Model F that were 
significant without the transformation remained statistically significant (p<.05) in the 
model with the transformation.  Additionally, the signs of the parameters and the changes 
in model fit from model-to-model followed the same pattern with and without the 
transformation.  For these reasons, and ease of interpretability, the model without the 
transformation has been reported herein. 
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Cross-lagged panel:  Externalizing behavior problems.  Table 16a displays the 

standardized estimates for path analyses with maternal depressive symptoms and child 

externalizing behavior problems, and Table 16b shows the model fit statistics.  The 

column labeled Model A shows the results of fitting a stability effects model to the data.  

In Model A, maternal depressive symptoms and child externalizing behavior problems 

showed high stability across time points (all p<.001).  Cross-sectionally, maternal 

depressive symptoms and child externalizing behavior problems significantly correlated 

at each time point as well with the exception of child age 13 (age 3: β = .34, p<.001, age 

5: β = .21, p<.01, age 7: β = .20, p<.01, age 9: β = .19, p<.05, age 13: β = .04, p>.05).  

Model A also fit the data significantly better than a model in which stability paths were 

constrained to be equal to one another13 (Δχ2 = 30.45, Δdf = 6, p<.001). 

Model B shows the results of estimating additional paths for covariates.  The 

covariates considered with maternal depressive symptoms at child age 3 included 

household income, mothers’ years of education, and child ID status.  The covariate 

considered with total child behavior problems at child age 3 included child ID status (i.e., 

whether or not the child had a diagnosis of ID).14  The stability effect estimates were very 

                                                
13 Before fitting Model A, a model was estimated in which stability path estimates were 
constrained to be equal to one another.  In this model, the parameter estimates for the 
stability paths for maternal depressive symptoms across time points were all: β = .62, 
p<.001, and the parameter estimates for the stability paths for child externalizing 
behavior problems across time points were all: β = .71, p<.001. 
14 All covariates were measured at child age 5, as this was the time point with the largest 
sample size and at which child ID status was determined.  There was high stability across 
time for these household income and maternal years of education.  Correlations between 
age 5 household income and income at the other time points ranged from .90-.98, and 
correlations between age 5 maternal years of education and maternal years of education 
at the other time points ranged from .69-.93. 
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similar to those observed in Model A, as were the cross-sectional correlations (age 3: β = 

.32, p<.001, age 5: β = .21, p<.01, age 7: β = .20, p<.01, age 9: β = .19, p<.05, age 13: β = 

.04, p>.05).  When considering effects on maternal depressive symptoms, the significant 

parameter estimates for the covariate income, β = -.23, p<.01, indicated that there was a 

significant relationship between household income and maternal depressive symptoms.  

That is, lower income was associated with higher depressive symptoms.  The other two 

covariates, maternal years of education and child ID15 status were not significantly 

related to maternal depressive symptoms.  When considering effects on child 

externalizing behavior problems, the significant parameter estimates for the covariate ID 

status, β = .58, p<.001, indicated that there was a significant relationship between child 

ID status and child externalizing behavior problems.  That is, having a child with ID 

(versus having a TD child) resulted in higher levels of child externalizing behavior 

problem ratings.  The RMSEA, SRMR, AIC, and BIC values all decreased slightly, 

indicating that the model with the covariates fit better than the model without them. 

Model C shows the results of fitting a mother-driven model to the data (i.e., 

including additional paths from earlier maternal depressive symptoms to later child 

externalizing behavior problems, but not paths from earlier child externalizing behavior 

problems to later maternal depressive symptoms).  The stability effect estimates remained 

similar to those observed in Model B, as did the cross-sectional correlations (age 3: β = 

                                                
15 A subsequent covariate model was fit to the data, without the non-significant covariates 
(i.e., only household income as a covariate with maternal depressive symptoms and ID 
status as a covariate with child externalizing behavior problems) was fit to the data.   This 
model was not found to improve model fit (Δχ2 = 13.43, Δdf = 8, p>.05).  Therefore, 
subsequent models included all covariates included in Model B. 
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.32, p<.001, age 5: β = .21, p<.01, age 7: β = .21, p<.01, age 9: β = .20, p<.01, age 13: β = 

.04, p>.05).  When examining the parameter estimates for the cross-effects (i.e., earlier 

maternal depressive symptoms predicting later child externalizing behavior problems), 

the paths from child ages 3-5 (β = .09), 5-7 (β = .02), and 9-13 (β = .11) were not 

statistically significant (all p>.05), but the cross-effects from child ages 7-9 (β = .11, 

p<.05) was statistically significant.  This indicated that maternal depressive symptoms at 

child age 7 were significantly associated with higher child externalizing behavior 

problems at child age 9.  When model fit statistics were examined to compare Model C to 

Model B (i.e., the stability effects model with covariates), there was little change from 

model-to-model across all fit criteria.  The change in deviance statistic, however, was 

statistically significant (Δχ2 = 9.91, Δdf = 4, p<.05).   

Model D shows the results of fitting a child-driven model to the data (i.e., 

including additional paths from earlier child externalizing behavior problems to later 

maternal depressive symptoms, but not paths from earlier maternal depressive symptoms 

to later child externalizing behavior problems).  The stability effect estimates remained 

similar to those observed in Model C, as did the cross-sectional correlations (age 3: β = 

.32, p<.001, age 5: β = .21, p<.01, age 7: β = .20, p<.01, age 9: β = .20, p<.01, age 13: β = 

.04, p>.05).  When examining the parameter estimates for the cross-effects (i.e., earlier 

child externalizing behavior problems predicting later maternal depressive symptoms), 

the paths from child ages 5-7 (β = .19) and 7-9 (β = .19) were statistically significant 

(both p<.01), but the cross-effects from child ages 3-5 (β = .08) and 9-13 (β = -.01) were 

not statistically significant (p>.05).  This indicated that child externalizing behavior 
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problems at child ages 5 and 7 were significantly associated with higher maternal 

depressive symptoms at child ages 7 and 9, respectively.  When model fit statistics were 

examined to compare Model D to Model B (i.e., the stability effects model with 

covariates), model fit was very similar (i.e., SRMR and AIC estimates decresed slightly, 

but the RMSEA, BIC, CFI and TLI estimates remained almost unchaged).  However, the 

change in deviance statistic was significant (Δχ2 = 19.17, Δdf = 4, p<.001).  The same 

pattern was observed when Model D was compared to Model C (i.e., the mother-driven 

model), and the change in deviance statistic was significant (Δχ2 = 9.26, Δdf = 0, p<.001).  

The change in deviance statistics indicated that the child-driven model was a better fit to 

the data than either the stability effects model or the mother-driven model.     

Model E shows the results of fitting a cross-effects model to the data (i.e., 

including paths from earlier child externalizing behavior problems to later maternal 

depressive symptoms and paths from earlier maternal depressive symptoms to later child 

externalizing behavior problems).  The stability effect estimates remained similar to those 

observed in Model D, as did the cross-sectional correlations (age 3: β = .32, p<.001, age 

5: β = .20, p<.01, age 7: β = .20, p<.01, age 9: β = .19, p<.01, age 13: β = .04, p>.05).  

When examining the parameter estimates for the child-driven cross-effects (i.e., earlier 

child externalizing behavior problems predicting later maternal depressive symptoms), 

the paths from child ages 5-7 (β = .19) and 7-9 (β = .17) were both statistically significant 

(both p<.01), but the cross-effect from child ages 3-5 (β = .07) and 9-13 (β = -.01) were 

not statistically significant (p>.05).  When examining the parameter estimates for the 

mother-driven cross-effects (i.e., earlier maternal depressive symptoms predicting later 
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child externalizing behavior problems), the path from child ages 9-13 (β = .19) was 

statistically significant (p<.01), but the paths from child ages 3-5 (β = .08), 5-7 (β = .01) 

and 7-9 (β = .11) were not statistically significant (p>.05).  This indicated that child 

externalizing behavior problems at child ages 5 and 7 were significantly associated with 

higher maternal depressive symptoms at child ages 7 and 9, respectively, but the reverse 

direction was true from child ages 9 to 13 (i.e., higher maternal depressive symptoms at 

child age 9 predicted higher levels of youth externalizing behavior problems at child age 

13).  No longitudinal relationship between the two variables was identified across child 

ages 3 to 5.  When model fit statistics were examined to compare Model E to Model C 

(i.e., the mother-driven model), similar model fit was observed.  The change in deviance 

statistic was significant (Δχ2 = 17.89, Δdf = 4, p<.001).  Little change was also observed 

when Model E was compared to Model D (i.e., the child-driven model); the change in 

deviance statistic was only significant at the trend level (Δχ2 = 8.63, Δdf = 4, p<.10).  

This indicated that the cross-effects model was a better fit to the data than the mother-

driven model, but it was a similar fit to the data when compared to the child-driven 

model. 

Based on model fit indices in Models D and E, which indicated that fit could be 

improved, and preliminary correlation analysis that showed high correlations across 

repeated measurements for both maternal depressive symptoms and externalizing child 

behavior problems (see Tables 11 and 12), additional lagged stability paths were added in 

Model F, building onto the paths in Model E.  Specifically, in Model F, lagged paths 

from child ages 3-7, 5-9, and 7-13 were added for both maternal depressive symptoms 
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and child externalizing behavior problems.  The decision to add additional lagged paths 

to Model E, instead of Model D, was based on the cross-effect findings showing a child-

driven pattern from child ages 5-9, and a mother-driven path from child ages 9-13.  

Model D did not include the path from mother-driven 9-13.    

Model F shows the results of fitting a cross-effects model to the data (i.e., 

including paths from earlier child externalizing behavior problems to later maternal 

depressive symptoms and paths from earlier maternal depressive symptoms to later child 

externalizing behavior problems), with additional lagged stability effects from child ages 

3-7, 5-9, and 7-13 for both maternal depressive symptoms and child externalizing 

behavior problems.  Model F was found to be the best fitting, and thus final, model.  In 

the final model, cross-sectional correlations between maternal depressive symptoms and 

child externalizing behavior problems were significant at all child ages except 13 (age 3: 

β = .32, p<.001, age 5: β = .21, p<.01, age 7: β = .23, p<.01, age 9: β = .16, p<.05, age 13: 

β = .02, p>.05).  The additional lagged stability effects were also found to be significant 

for maternal depressive symptoms from ages 3-7 (β = .40), 5-9 (β = .33) and 7-13 (β = 

.33), as well as for child externalizing behavior problems from ages 5-9 (β = .19) and 7-

13 (β = .23).  The lagged effect for child behavior problems from ages 3-7 was not 

significant, β = .07, p>.05.  When examining the parameter estimates for the child-driven 

cross-effects (i.e., earlier child externalizing behavior problems predicting later maternal 

depressive symptoms), the paths from child ages 5-7 (β = .17) and 7-9 (β = .16) were 

both statistically significant (both p<.05), but the cross-effects from child ages 3-5 (β = 

.07) and 9-13 (β = -.01) were not statistically significant (p>.05).  When examining the 
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parameter estimates for the mother-driven cross-effects (i.e., earlier maternal depressive 

symptoms predicting later child externalizing behavior problems), none of the paths 

[child ages 3-5 (β = .08), 5-7 (β = .01), 7-9 (β = .07), and 9-13 (β = .10)] were statistically 

significant (all p>.05).  This indicated that child externalizing behavior problems at child 

ages 5 and 7 were significantly associated with higher maternal depressive symptoms at 

child ages 7 and 9, respectively, but no significant effects were found when examining 

the reverse direction (i.e., higher maternal depressive symptoms predicting higher levels 

of youth externalizing behavior problems longitudinally).  When model fit statistics were 

examined to compare the final model, Model F, to Model E (i.e., the cross-effects model 

without the additional lagged effects), model fit improved (i.e., RMSEA, SRMR, AIC 

and BIC estimates decreased, and CFI and TLI estimates increased).  Although the model 

chi-square remained statistically significant, the value of the model chi-square, 80.65, 

was much closer than in previous models to the model degrees of freedom, 44.  This was 

also the first model in which the approximate fit indices demonstrated “good” or 

“acceptable” fit— RMSEA = .06; SRMR=.05; CFI=.97; TLI=.94 (Browne and Cudeck, 

1993; Hu & Bentler, 1999; Kline, 2011; Raykov & Marcoulides, 2006).  Additionally, the  
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change in deviance statistic was significant (Δχ2 = 78.25, Δdf = 6, p<.001).  Figure 8 

shows the significant paths in the final model, Model F, the parameter estimates of which 

are displayed in the last column of Table 16a.1617 

                                                
16 The final model, Model F, was compared with a model that included the same path 
estimates, but for every time point.  The fit statistics observed in the model that included 
all time points [RMSEA: .06 (90% C.I.: .05-.07); SRMR: .07; CFI: .95; TLI: .93; AIC: 
20131.83; BIC: 20420.99; Model χ2(116): 137.52] were similar to those observed in 
Model F. Howver, the change in deviance statistic comparing change from the model 
with all time points to Model F, Δχ2 = 137.52, Δdf = 72, p<.001, indicated that Model F 
was a better fit to the data.  The fit statistics for Model F are displayed in Table 16b.   
17 The outcome variable, maternal depressive symptoms, was not normally distributed.  
Descriptive statistical analysis revealed a positive skew, indicating that few mothers were 
showing high scores on the CES-D.  When a transformation (i.e., adding 1 to the 
depression score and taking the natural logarithm; see Table 3a for skewness and kurtosis 
before and after the transformation) was applied, all parameters in Model F that were 
significant without the transformation remained statistically significant (p<.05) in the 
model with the transformation.  Additionally, the signs of the parameters and the changes 
in model fit from model-to-model followed the same pattern with and without the 
transformation.  For these reasons, and ease of interpretability, the model without the 
transformation has been reported herein. 
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Cross-lagged panel:  Internalizing behavior problems.  Table 17a displays the 

standardized estimates for path analyses with maternal depressive symptoms and child 

internalizing behavior problems, and Table 17b shows the model fit statistics.  The 

column labeled Model A shows the results of fitting a stability effects model to the data.  

In Model A, maternal depressive symptoms and child internalizing behavior problems 

showed high stability across time points (all p<.001).  Cross-sectionally, maternal 

depressive symptoms and child internalizing behavior problems significantly correlated 

at each time point as well with the exception of child ages 5 and 13 (age 3: β = .30, 

p<.001, age 5: β = .12, p>.05, age 7: β = .25, p<.001, age 9: β = .21, p<.01, age 13: β = 

.12, p>.05).  Model A also fit the data significantly better than a model in which stability 

paths were constrained to be equal to one another18 (Δχ2 = 20.98, Δdf = 6, p<.01). 

Model B shows the results of estimating additional paths for covariates.  The 

covariates considered with maternal depressive symptoms at child age 3, included 

household income, mothers’ years of education, and child ID status.  The covariate 

considered with total child behavior problems at child age 3 included child ID status (i.e., 

whether or not the child had a diagnosis of ID).19  The stability effect estimates were very 

                                                
18 Before fitting Model A, a model was estimated in which stability path estimates were 
constrained to be equal to one another.  In this model, the parameter estimates for the 
stability paths for maternal depressive symptoms across time points were all: β = .64, 
p<.001, and the parameter estimates for the stability paths for child internalizing behavior 
problems across time points were all: β = .62, p<.001. 
19 All covariates were measured at child age 5, as this was the time point with the largest 
sample size and at which child ID status was determined.  There was high stability across 
time for these household income and maternal years of education.  Correlations between 
age 5 household income and income at the other time points ranged from .90-.98, and 
correlations between age 5 maternal years of education and maternal years of education 
at the other time points ranged from .69-.93. 
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similar to those observed in Model A, as were the cross-sectional correlations (age 3: β = 

.26, p<.001, age 5: β = .12, p>.05, age 7: β = .25, p<.001, age 9: β = .21, p<.01, age 13: β 

= .12, p>.05).  When considering effects on maternal depressive symptoms, the 

significant parameter estimates for the covariate income, β = -.21, p<.01, indicated that 

there was a significant relationship between household income and maternal depressive 

symptoms.  That is, lower income was associated with higher depressive symptoms.  The 

other two covariates, maternal years of education and child ID20 status were not 

significantly related to maternal depressive symptoms.  When considering effects on 

child internalizing behavior problems, the significant parameter estimates for the 

covariate ID status, β = .56, p<.001, indicated that there was a significant relationship 

between child ID status and child internalizing behavior problems.  That is, having a 

child with ID (versus having a TD child) resulted in higher levels of child internalizing 

behavior problem ratings.  The RMSEA, SRMR, AIC, and BIC values all decreased 

slightly, indicating that the model with the covariates fit better than the model without 

them. 

Model C shows the results of fitting a mother-driven model to the data (i.e., 

including additional paths from earlier maternal depressive symptoms to later child 

internalizing behavior problems, but not paths from earlier child internalizing behavior 

problems to later maternal depressive symptoms).  The stability effect estimates remained 

                                                
20 A subsequent covariate model was fit to the data, without the non-significant covariates 
(i.e., only household income as a covariate with maternal depressive symptoms and ID 
status as a covariate with child externalizing behavior problems) was fit to the data.   This 
model was not found to improve model fit (Δχ2 = 13.43, Δdf = 8, p>.05).  Therefore, 
subsequent models included all covariates included in Model B. 



 148 

similar to those observed in Model B, as did the cross-sectional correlations (age 3: β = 

.26, p<.001, age 5: β = .13, p>.05, age 7: β = .25, p<.001, age 9: β = .21, p<.01, age 13: β 

= .12, p>.05).  When examining the parameter estimates for the cross-effects (i.e., earlier 

maternal depressive symptoms predicting later child internalizing behavior problems), the 

paths from child ages 3-5 (β = .15) and 9-13 (β = .16) were both statistically significant 

(both p<.05), but the cross-effects from child ages 5-7 (β = .05) and 7-9 (β = .04) were 

not statistically significant (both p>.05).  This indicated that maternal depressive 

symptoms at child age 3 were significantly associated with higher child internalizing 

behavior problems at child age 5, and maternal depressive symptoms at child age 9 were 

also significantly associated with higher child internalizing behavior problems at child 

age 13.  When model fit statistics were examined to compare Model C to Model B (i.e., 

the stability effects model with covariates), there was little change from model-to-model 

across all fit criteria.  The change in deviance statistic, however, was statistically 

significant (Δχ2 = 11.62, Δdf = 4, p<.05). 

Model D shows the results of fitting a child-driven model to the data (i.e., 

including additional paths from earlier child internalizing behavior problems to later 

maternal depressive symptoms, but not paths from earlier maternal depressive symptoms 

to later child internalizing behavior problems).  The stability effect estimates remained 

similar to those observed in Model C, as did the cross-sectional correlations (age 3: β = 

.25, p<.001, age 5: β = .13, p>.05, age 7: β = .24, p<.001, age 9: β = .21, p<.01, age 13: β 

= .12, p>.05).  When examining the parameter estimates for the cross-effects (i.e., earlier 

child internalizing behavior problems predicting later maternal depressive symptoms), the 
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paths from child ages 3-5 (β = .22, p<.001) and 5-7 (β = .15, p<.05) were statistically 

significant, but the cross-effects from child ages 7-9 (β = .11) and 9-13 (β = .10) were not 

statistically significant (both p>.05).  This indicated that child internalizing behavior 

problems at child ages 3 and 5 were significantly associated with higher maternal 

depressive symptoms at child ages 5 and 7, respectively.  When model fit statistics were 

examined to compare Model D to Model B (i.e., the stability effects model with 

covariates), better overall model fit was observed in Model D (i.e., SRMR, AIC, and BIC 

estimates decresed slightly, and the CFI and TLI estimates increased slighlty).  

Additionally, the change in deviance statistic was significant (Δχ2 = 27.39, Δdf = 4, 

p<.001).  The same pattern was observed when Model D was compared to Model C (i.e., 

the mother-driven model), and the change in deviance statistic was significant (Δχ2 = 

15.77, Δdf = 0, p<.001).  The change in deviance statistics indicated that the child-driven 

model was a better fit to the data than either the stability effects model or the mother-

driven model.     

Model E shows the results of fitting a cross-effects model to the data (i.e., 

including paths from earlier child internalizing behavior problems to later maternal 

depressive symptoms and paths from earlier maternal depressive symptoms to later child 

internalizing behavior problems).  The stability effect estimates remained similar to those 

observed in Model D, as did the cross-sectional correlations (age 3: β = .25, p<.001, age 

5: β = .12, p>.05, age 7: β = .24, p<.001, age 9: β = .21, p<.01, age 13: β = .12, p>.05).  

When examining the parameter estimates for the child-driven cross-effects (i.e., earlier 

child internalizing behavior problems predicting later maternal depressive symptoms), the 
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paths from child ages 3-5 (β = .21, p<.001) and 5-7 (β = .14, p<.05) were both 

statistically significant (both p<.01), but the cross-effect from child ages 7-9 (β = .10) and 

9-13 (β = .09) were not statistically significant (both p>.05).  When examining the 

parameter estimates for the mother-driven cross-effects (i.e., earlier maternal depressive 

symptoms predicting later child internalizing behavior problems), the path from child 

ages 3-5 (β = .13) was statistically significant (p<.05), but the paths from child ages 5-7 

(β = .03), 7-9 (β = .04) and 9-13 (β = .15) were not statistically significant (all p>.05).  

This indicated that child internalizing behavior problems at child age 5 were significantly 

associated with higher maternal depressive symptoms at child age 7.  Additionally, cross 

lagged effects were observed from child ages 3-5 such that higher maternal depressive 

symptoms at child age 3 predicted higher levels of youth internalizing behavior problems 

at child age 5, and higher levels of youth internalizing behavior problems at child age 3 

predicted higher levels of maternal depressive symptoms at child age 5.  No longitudinal 

relationship between the two variables was identified across child ages 7-9 or 9-13.  

When model fit statistics were examined to compare Model E to Model C (i.e., the 

mother-driven model), Model E demonstrated slightly better fit across the fit indices.  

The change in deviance statistic was also significant (Δχ2 = 25.58, Δdf = 4, p<.001).  

Little change was observed when Model E was compared to Model D (i.e., the child-

driven model); however, the change in deviance statistic was significant (Δχ2 = 9.81, Δdf 

= 4, p<.05).   

Based on model fit indices in Model E, which indicated that fit could be 

improved, and preliminary correlation analysis that showed high correlations across 
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repeated measurements for both maternal depressive symptoms and internalizing child 

behavior problems (see Tables 11 and 12), additional lagged stability paths were added in 

Model F, building onto the paths in Model E.  Specifically, in Model F, lagged paths 

from child ages 3-7, 5-9, and 7-13 were added for both maternal depressive symptoms 

and child internalizing behavior problems.  Model F shows the results of fitting a cross-

effects model to the data (i.e., including paths from earlier child internalizing behavior 

problems to later maternal depressive symptoms and paths from earlier maternal 

depressive symptoms to later child internalizing behavior problems), with additional 

lagged stability effects from child ages 3-7, 5-9, and 7-13 for both maternal depressive 

symptoms and child internalizing behavior problems.  Model F was found to be the best 

fitting, and thus final, model.  In the final model, cross-sectional correlations between 

maternal depressive symptoms and child internalizing behavior problems were significant 

at all child ages except ages 5 and 13 (age 3: β = .25, p<.001, age 5: β = .12, p>.05, age 7: 

β = .22, p<.01, age 9: β = .19, p<.01, age 13: β = .15, p>.05).  The additional lagged 

stability effects were also found to be significant for maternal depressive symptoms from 

ages 3-7 (β = .38), 5-9 (β = .34) and 7-13 (β = .30), as well as for child internalizing 

behavior problems from ages 5-9 (β = .29) and 7-13 (β = .40).  The lagged effect for child 

internalizing behavior problems from ages 3-7 was only  significant at the trend level, β = 

.15, p<.10.  When examining the parameter estimates for the child-driven cross-effects 

(i.e., earlier child internalizing behavior problems predicting later maternal depressive 

symptoms), the paths from child ages 3-5 (β = .22, p<.001) and 5-7 (β = .14, p<.05) were 

both statistically significant, but the cross-effects from child ages 7-9 (β = .10) and 9-13 
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(β = .06) were not statistically significant (both p>.05).  When examining the parameter 

estimates for the mother-driven cross-effects (i.e., earlier maternal depressive symptoms 

predicting later child internalizing behavior problems), only the path from child age 3-5 

(β = .13), p<.05 was statistically significant. The paths from child ages 5-7 (β = .02), 7-9 

(β = .00), and 9-13 (β = .14) were not statistically significant (all p>.05).  This indicated 

that child internalizing behavior problems at child age 3 were significantly associated 

with higher maternal depressive symptoms at child age 5, and a bi-directional association 

was present between child ages 3 to 5 (i.e., higher maternal depressive symptoms at child 

age 3 predicted higher levels of youth internalizing behavior problems age child age 5, 

and higher youth internalizing behavior problems at age 3 predicted higher levels of 

maternal depressive symptoms at child age 5).   

When model fit statistics were examined to compare the final model, Model F, to 

Model E (i.e., the cross-effects model without the additional lagged effects), model fit 

improved (i.e., RMSEA, SRMR, AIC and BIC estimates decreased, and CFI and TLI 

estimates increased).  Although the model chi-square remained statistically significant, 

the value of the model chi-square, 65.82, was much closer than in previous models to the 

model degrees of freedom, 44.  This was also the first model in which the approximate fit 

indices demonstrated “good” or “acceptable” fit— RMSEA = .05; SRMR=.05; CFI=.98; 

TLI=.96 (Browne and Cudeck, 1993; Hu & Bentler, 1999; Kline, 2011).  Additionally, 

the change in deviance statistic was significant (Δχ2 = 100.63, Δdf = 6, p<.001).  Figure 9 
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shows the significant paths in the final model, Model F, the parameter estimates of which 

are displayed in the last column of Table 17a.2122 

                                                
21 The final model, Model F, was compared with a model that included the same path 
estimates, but for every time point.  The fit statistics for the model that included all time 
points [RMSEA: .07 (90% C.I.: .05-.08); SRMR: .08; CFI: .94; TLI: .91; AIC: 20447.27; 
BIC: 20736.46; Model χ2(116): 232.83] indicated worse fit when compared to those for 
Model F. Additionally, the change in deviance statistic comparing change from the 
model with all time points to Model F, Δχ2 = 167.01, Δdf = 72, p<.001, indicated that 
Model F was a better fit to the data.  The fit statistics for Model F are displayed in Table 
17b.   
22 The outcome variable, maternal depressive symptoms, was not normally distributed.  
Descriptive statistical analysis revealed a positive skew, indicating that few mothers were 
showing high scores on the CES-D.  When a transformation (i.e., adding 1 to the 
depression score and taking the natural logarithm; see Table 3a for skewness and kurtosis 
before and after the transformation) was applied, all parameters in Model F that were 
significant without the transformation remained statistically significant (p<.05) in the 
model with the transformation.  Additionally, the signs of the parameters and the changes 
in model fit from model-to-model followed the same pattern with and without the 
transformation.  For these reasons, and ease of interpretability, the model without the 
transformation has been reported herein. 
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Chapter 8:  Discussion 

Maternal Depressive Symptoms Across Time:  Contributing Factors 

This two-part study focused on the longitudinal relationship between maternal 

depressive symptoms and child behavior problems among families of children with or 

without ID.  The first part of the study considered the trajectory of maternal depressive 

symptoms across a ten-year period, specifically the factors that related to the initial levels 

of depression and changes in symptoms over time.  When looking across child ages 3-9, 

higher child behavior problems, higher perceived financial stress, and lower levels of 

dispositional optimism were found to be significant predictors of initial levels of maternal 

depressive symptoms.  Child disability status (i.e., whether or not the mother’s child had 

a diagnosis of ID) was not found to predict initial depressive symptoms.  

Child behavior problems have been found to be significantly associated with 

maternal depressive symptoms in countless cross-sectional studies (e.g., Abbeduto et al., 

2004; Estes et al., 2009; Feldman et al., 2007; Hastings, 2003), and findings in the 

present study showing a positive relationship between initial depressive symptoms and 

child behavior problems are consistent with this.  The findings regarding financial stress 

built upon the current literature base around socioeconomic position and family 

wellbeing.  Emerson and colleagues (2006; 2009) found a significant relationship 

between low socioeconomic position and poorer maternal mental health symptoms and 

thus argued that researchers should pay more attention to socioeconomic factors when 

considering mental health outcomes in samples of mothers of children with ID.  Data in 

the present study showed that mothers in the ID group reported significantly higher 
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financial stress attributable to the child at each time point, and this stress was found to 

predict initial depressive symptom levels.  Similarly, Olsson and Hwang (2008) found 

that socioeconomic hardship, as measured by the things that the mother could not afford 

but would like to have, to be related to maternal depression.  Data from the present study 

suggest that it is not just financial hardship contributing to maternal mental health 

symptoms; it is also the perception of the financial burden attributable to parenting the 

child, based on the measures used.  Herein, the FIQ Negative Impact on Finances 

Subscale (Donenburg & Baker, 1993) was utilized to assess the financial impact/stress 

the mother felt as a result of parenting the child relative to financial impact that most 

children his/her age have on their families.  This added to the current literature base by 

considering more than just socioeconomic position; the present study considered financial 

stress specific to parenting the target child.  Finally, with regard to maternal dispositional 

optimism as a predictor of initial depressive symptoms, results from the present study are 

consistent with cross-sectional literature that showed more optimistic mothers to report 

lower levels of depression (Baker et al., 2005; Ekas et al., 2010; Greenberg et al., 2004).  

The dataset utilized was the same as in Baker et al. (2005) who found similar results 

when examining only the first two years of the study, at child ages 3-4. 

 Longitudinally, the results indicated that the average mother’s depressive 

symptom levels did not change across time (i.e., the trajectories were relatively flat), 

which is consistent with some studies that have shown little or no change in depressive 

symptoms longitudinally (e.g., Carter et al., 2009; Gray et al., 2011), but it is inconsistent 

with others that have shown significant decreases (e.g., Flaherty & Glidden, 2000; Giallo 
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et al., 2014; Glidden & Schoolcraft, 2003).  Nevertheless, child behavior problems were 

found to significantly associate with the change in depressive symptoms over time.  This 

may seem perplexing, given that the trajectories were found to be relatively flat; 

however, there are several explanations for this.  First, preliminary analysis plotting each 

mother’s repeated measurements of depression scores over time (child ages 3-9) and 

superimposing OLS regression lines onto the graphs revealed that, although the majority 

of mothers had flat trajectories, some mothers showed changes (either decreasing or 

increasing symptoms) over time.  Second, the variance term for the slope was statistically 

significant.  This indicated that there was variability between mothers with regard to their 

slope, which was consistent with the visual analysis of the OLS plots.  Third, the second 

part of this study addressed the transactional relationship between maternal depressive 

symptoms and child behavior across time and helped to further clarify this point from the 

growth model in the study.  When total behavior problems were examined, earlier 

behavior problems were found to predict later maternal depressive symptoms for mothers 

across child ages 3-5, 5-7, and 7-9.  This indicated that higher levels of child behavior 

problems were associated with increases in maternal depressive symptoms longitudinally.  

Thus, the significant slope parameter of child behavior problems in the growth model 

indicated that child behavior problems explained the variability in changes over time 

between mothers, and the analysis in the second part of the study confirmed that this was 

in the expected direction (i.e., higher levels of child behavior problems were associated 

with higher levels of maternal depressive symptoms at subsequent time points).  
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 Child behavior problems were more salient than ID status in predicting the 

changes in depressive symptoms over the span of early childhood into late childhood.  

That is, when ID status was entered into the model alone, it was found to be a significant 

predictor of the changes in depressive symptoms over time.  However, once child 

behavior problems were entered into the model, ID status was no longer statistically 

significant.  Previous cross-sectional work has shown similarities, such that it is the 

heightened levels of behavior problems rather than the child’s diagnosis that affect the 

psychological wellbeing of mothers of children with ID (e.g., Baker et al., 2002, 2003; 

Floyd & Gallagher, 1997; McIntyre et al., 2002).  This finding is promising in that child 

behavior problems can be addressed through intervention, whereas disability status 

cannot. 

 It was hypothesized that maternal dispositional optimism would lead to lower 

depressive symptoms when considered over time, though this relationship had not 

previously been tested in longitudinal models.  It was a bit surprising to find that this was 

not the case.  Dispositional optimism was only related to the initial depressive symptom 

levels, but not to the change in depression over time.  This finding may be attributable to 

the non-significant slope parameter for maternal depressive symptoms.  Given that, on 

average, the mothers in the present sample did not change with regard to their depressive 

symptoms over time, all that was left to be explained was the significant variability 

between the mothers’ slopes.  Additionally, since dispositional optimism is considered a 

relatively stable trait (Olason & Roger, 2001; Scheier & Carver, 1985), it may be the case 

that mothers who are innately optimistic start out with low symptoms of depression and 
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remain at low levels over time, whereas those mothers with a less optimistic disposition, 

start out with higher levels of depressive symptoms and remain high over time.   

In assessing maternal depressive symptoms as the child entered into adolescence  

(looking from youth ages 9 to 13), prior levels of maternal depressive symptoms and 

financial stress attributed to parenting the child were found to be the only significant 

predictors of maternal depressive symptoms.  This was unexpected, as child behavior 

problems were hypothesized to significantly predict maternal depressive symptoms into 

adolescence.  Yet, previous research utilizing both the present and other datasets has 

indicated that child behavior problems tend to decrease over time (Gray et al., 2011; 

Neece et al., 2012), so perhaps the financial burden attributed to the child becomes more 

salient in determining maternal mental health than the child’s behaviors.  For mothers of 

children with ID, factors such as planning for the youth’s future or the lack of access to 

services that were likely less costly and more readily accessible in early childhood may 

contribute to the financial stress felt by parents of adolescents.  Indeed, for families of 

youth with ID, decisions about post-secondary care (e.g., residential placement, living 

assistance programs, continuing education) may cause parents to feel burdened 

financially by things that were not impending in their child’s earlier years of 

development.  Previous research has attested to the general stress parents of youth with 

ID feel during this transition period (McIntyre, Blacher, & Baker, 2002; Seltzer & 

Krauss, 1989; Wikler, 1986), and the results of the present study suggest that financial 

stress specifically contributes to maternal mental health symptoms in early adolescence.  

Further, prior depressive symptoms at child age 9 were identified as being the most 
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salient predictor in the regression analysis.  This is consistent with previous studies that 

have included measures of depressive symptomology across time (Giallo et al., 2014; 

Manuel et al., 2012). 

When interaction terms between ID status and the three other predictors of 

interest—child behavior problems, financial stress, and dispositional optimism—were 

added to the growth and regression models of maternal depressive symptoms, no 

interactions were significant.  This lack of interaction indicated that the predictor 

variables of maternal depressive symptoms did not act differently based on whether the 

mother’s child had ID.  In other words, the effects of child behavior problems, financial 

stress and dispositional optimism on the intercept and slope of depression were the same 

for mothers of children with ID and mothers of TD children.  

Maternal Depression and Child Behavior Problems:  Transactional Relationships 

Various studies have focused on child behavior problems as a predictor of 

maternal psychological wellbeing (e.g., Abbeduto et al., 2004; Baker et al., 2003; 

Greenberg, Seltzer, & Greenley, 1993; Lewis et al., 2006); fewer researchers have 

examined the reverse direction of effects (i.e., the extent to which reduced maternal well-

being increases the likelihood of child behavior problems).  The second part of the study 

assessed the bi-directional, or transactional, relationship between maternal depressive 

symptoms and child behavior problems across child ages 3-13, while controlling for ID 

status.  Total, externalizing, and internalizing child behavior problems were considered 

separately in assessing these relationships.   
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When looking at the final model for total child behavior problems in early and 

middle childhood (across the age 3-9 time points), a child-driven pattern was observed, 

such that total child behavior problems significantly predicted maternal depressive 

symptoms from child ages 3-5, 5-7, and 7-9.  However, the reverse pattern was found to 

be true when looking across child ages 9-13, with maternal depressive symptoms at age 9 

predicting child behavior problems at age 13.  This shift from child-driven to mother-

driven effects as the child enters into adolescence is consistent with Forehand and 

McCombs (1988), who found greater mother influence than vice versa in a non-clinical 

sample of adolescents using several measures of youth behaviors problems and a measure 

of maternal depression.   

When examining externalizing behavior problems, only child-driven paths were 

identified, such that earlier externalizing behavior problems predicted later maternal 

depressive symptoms from youth ages 5-7 and 7-9.  These results were inconsistent with 

Elgar et al. (2003), who found maternal depression to precede child hyperactive and 

aggressive behavior problems, and Gross et al. (2008) who found evidence of a 

bidirectional relationship between externalizing problems and maternal depression across 

child ages 5-6, 11-12, and 12-15.  Neither Elgar et al. nor Gross et al. included children 

with ID in their samples, and Elgar et al. only utilized three time points.  Further, Gross et 

al. only included male children and mothers from low-income households.  Findings in 

the present study are also inconsistent with previous work that has shown that maternal 

depression early in a child’s life can predict later conduct problems (Chronis et al., 2007; 

Kim-Cohen et al., 2005).  Yet, these previous studies included very specific samples, 
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which differed from the present sample [i.e., mothers who had children with ADHD were 

considered in Chronis et al. (2007), and mothers who had their child at a very young age 

were considered in Kim-Cohen et al. (2005)].  Overall, sample differences and the use of 

different measurement tools likely contributed to the differences found between studies.  

If the present study would have targeted different groups, a different pattern in the results 

may have emerged.  

When looking at the model for internalizing behavior problems, bidirectional 

effects were observed from child ages 3-5, such that maternal depressive symptoms at 

age 3 predicted subsequent child internalizing behavior problems at age 5, and child 

internalizing behavior problems at age 3 predicted subsequent maternal depressive 

symptoms at age 5.  Additionally, internalizing behavior problems at child age 5 

predicted maternal depressive symptoms at age 7.  No significant relationships between 

internalizing behaviors and maternal depressive symptoms were observed across ages 7-9 

or 9-13.  It is possible, however, that we would see a mother-driven pattern at some point 

in adolescence if we were to look at an additional time point.  Indeed, previous research 

has shown adolescents of depressed mothers to be more likely to have depression 

themselves (Hammen & Brennan, 2003).  Perhaps this pattern would be observed in the 

present sample if we were to analyze these relationships from youth ages 13-15. 

We know that youth with ID have been found to exhibit increased behavior 

problems relative to their TD peers.  Manifestation of internalizing behavior problems 

may also be different across the lifespan and when comparing ID and TD groups.  For 

example, in adolescence, youth with ID have been identified as having less sophisticated 
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friendships and reduced social competence when compared with TD adolescents (Larkin, 

Jahoda, MacMahon, & Pert, 2012; Matheson, Olsen, & Weisner, 2007).  For TD youth 

transitioning into adolescence, friendships become more about interpersonal issues, rather 

than choosing playmates.  This time period is one in which TD adolescents may be more 

likely to experience internalizing problems, such as anxiety, related to social situations.  

For adolescents with ID, who have less mature social relationships, behavior problems 

might be distinct and related to different life events than for TD youth.  In the present 

study, looking from mid-childhood into early adolescence, significant group differences 

were not observed with regard to the level of internalizing behavior problems between 

youth with ID and TD youth.  Yet, it is not possible to assess whether the youth across 

groups were experiencing internalizing problems in the same fashion, or if the source of 

internalizing behavior problems differed between the two groups. 

Implications and Future Directions 

Collectively, results from the present study in conjunction with the results from 

others who have utilized cross-lagged panel analysis (e.g., Elgar et al., 2003; Gross et al., 

2008) suggest that bidirectional influences are in play between mothers’ depressive 

symptoms and their children’s behaviors.  The results of this study indicate value in 

looking across the developmental span when considering bidirectional relationships 

because both directions of influence emerge.  Across the three cross-lagged models in the 

present study —total, externalizing, and internalizing—more child-driven paths (i.e., 

child behavior problems predicting higher maternal depressive symptoms at subsequent 

time points) were identified than vice versa.  This indicated that, when looking across 
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childhood, children might have a greater influence on their mother’s psychological 

wellbeing than the other way around.  Yet, the shift in direction to a mother-driven 

relationship in adolescence when total behavior problems were considered indicated that 

there might be value in extending transactional models into later adolescence.  The 

relationship between mothers’ depressive symptoms and the presence of youth behavior 

problems may or may not continue to be mother-driven in later adolescence and 

adulthood.  For example Gross and colleagues (2008) found that maternal depressive 

symptoms preceded TD adolescents’ antisocial behaviors when looking from early to 

mid-adolescence.  Orsmond and colleagues (2003) found bidirectional patterns of 

influence in adulthood between mothers’ depressive symptoms and their adult children’s 

internalizing problems.  Future analyses using the same sample might consider including 

an additional time point later in adolescence to draw comparisons to these other studies. 

Countless studies have attested to the importance of behavioral interventions for 

children with ID and related disabilities (e.g., Dawson et al., 2010; Eldevik, Jahr, 

Eikesety, Hastings, & Hughes, 2010; Guralnick, 2005; Lovaas, 1987).  Collectively, data 

from the present study underscore the fact that interventions targeting clinically 

significant child behavior problems, from early childhood through early adolescence, 

may address other concomitant problems such as mothers’ depressive symptoms.  In 

addition, given that both child- and mother-driven pathways of influence were identified, 

the results of the present study highlight the importance of working to alleviate mothers’ 

depressive symptoms in intervention settings as well.  It has already been established that 

depressive symptoms of mothers of children with ID can be reduced through intervention 
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(e.g., Hastings & Beck, 2004; Taylor et al., 1998); however, future interventions may 

consider addressing both child behavior problems and mothers’ coping strategies in 

tandem to help reduce the risks for both parties.    

Limitations 

There were a few limitations to the study.  First, aside from child ID status, which 

was determined in the lab when the children were 5 years old, mothers completed all 

remaining measures.  This presented the potential problem of shared method variation 

present in many of the studies cited.  It may have been the case that mothers who 

experienced higher depressive symptomology were more sensitive to their child’s 

behaviors and the financial impact that they felt as a result of parenting their child.  On 

the other hand, mothers who were not experiencing depressive symptoms may have been 

more in tune with their child’s behaviors and feelings of financial stress (or lack of 

stress).  Either case is possible.  Alternative measures taken from multiple reporters (e.g., 

fathers, teachers) should be considered in future studies assessing maternal depressive 

symptoms longitudinally. 

Second, each time point was separated by a one-year period, with the exception of 

the gap between child ages 9 and 13, which was separated by a four-year period.  While 

looking into adolescence proved beneficial, only a linear relationship could be considered 

between these last two time points.  However, it is possible that a non-linear pattern may 

emerge when looking from late childhood into early adolescence if multiple points of 

data were available.  Future research should consider additional points of repeated 

measurement to assess this possibility. 
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Finally, when considering the transactional relationship between maternal 

depressive symptoms and child behavior problems in the second part of the study, the 

model with ID status as a covariate was found to fit the data better than the model in 

which mothers of children with and without ID were allowed to differ.  The ID group was 

much smaller than the TD group, which may have contributed to these findings.  Having 

additional families in the ID group would have increased statistical power, and there is a 

chance that a two-group model would have emerged as a better fit to the data.  In the first 

part of the study, ID status was not identified as a significant predictor of maternal 

depressive symptoms longitudinally, indicating that it did not make a difference if the 

mother’s child had a diagnosis of ID when trying to explain her initial levels of and 

changes in depressive symptoms over time.  Yet, ID status was significantly associated 

with child behavior problems when considered from a cross-sectional perspective.  So, 

future two-group analysis with a larger number of participants in the ID group is 

warranted. 

Conclusion 

Prior to this study, there was considerable evidence of a relationship between 

child behavior problems and maternal depression (e.g., Hastings et al., 2006; Orsmond et 

al., 2003).  However, the associations between behavior problems and maternal mental 

health were often considered from a cross-sectional perspective (e.g., Hastings, 2003) or 

separately across early childhood (e.g., Baker et al., 2003) or in adolescence/adulthood 

(e.g., Abbeduto et al., 2004).  This study expanded upon the extant literature by including 

data from toddlerhood into early adolescence.  In addition, much of the prior literature on 
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maternal depression in samples of mothers of children with ID focused on the effects that 

children had on their mothers.  This study broadened the literature base by examining bi-

directionality in the relationship between mothers’ depressive symptoms and their 

children’s behavior problems.    

 These results are valuable to the field of Special Education.  Mental health issues 

in mothers are going to affect children both in and out of the classroom.  One of the 

biggest problems for teachers is managing challenging child behaviors, and behavior 

problems affect the relationship students have with their teachers (Blacher, Baker, 

Eisenhower, 2009; Eisenhower, Baker, & Blacher, 2007) and peers (Chronis et al., 2007; 

Forbes et al., 2006; Kim-Cohen, et al., 2005).  Although the present results suggest a 

mostly child-driven relationship between child behavior problems and maternal 

depressive symptoms, mother-driven paths of influence were identified when both total 

and internalizing behaviors were examined.  This indicated that children with depressed 

mothers might be at risk for developing maladaptive behaviors, which in turn could cause 

problems at school.  It is conceivable that maternal depression could exacerbate problems 

with student-teacher and peer relationships.  Identifying the factors contributing to 

maternal depressive symptoms longitudinally can be beneficial in reducing these risks.  
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