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Abstract
Major depressive disorder (MDD) is highly heterogeneous in its etiology, symptom
presentation, course, and treatment response. Despite knowing this for decades, however,
clinicians and researchers have generally treated MDD as homogenous by relying on total
symptom severity scores and linking them to broadly defined etiological factors (e.g. childhood
adversity). To truly understand the complex associations between MDD etiology and symptom
presentation, general etiological factors need to be deconstructed into their distinct components
and independently linked to individual symptom dimensions of MDD. This thesis project aimed
to untangle heterogeneity in MDD etiology and symptom presentation by investigating symptom
dimensions uniquely associated with childhood emotional, physical and sexual maltreatment.
MDD symptom dimensions were identified with exploratory factor analysis (EFA) of Hamilton
Rating Scale for Depression (HRSD) responses, using three archival datasets covering 243
community-sampled depressed participants. The data-driven measurement model of the HRSD
was evaluated using confirmatory factor analysis (CFA) alongside a four-factor model taken
from a previous meta-analysis of HRSD factor structure. Using structural equation modelling
(SEM), associations were estimated between HRSD factors and childhood maltreatment (CM)
variables from the Childhood Experience of Care and Abuse (CECA) retrospective clinical
interview. A five-factor measurement model of the HRSD was identified, which statistically
outperformed the four-factor theoretical model. No structural models were formally retained due
to poor model fit with the sample data, meaning that the CM-MDD associations observed in this
investigation were inconclusive. Although inconclusive, these results suggested that MDD
symptom specificity does vary across the different CM types and that some MDD symptoms are
associated more strongly with certain CM types than others. Initial evidence suggests that all
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symptoms captured by the HRSD are more severe in individuals with a history of sexual
maltreatment, that anxiety and anhedonia-like symptoms are worse in individuals with a history
of physical maltreatment, and that core depression symptoms are worse in individuals with a
history of emotional maltreatment. To determine which of these specific associations generalize
beyond the current sample, however, this SEM analysis must be cross-validated with an
additional sample of community-residing depressed individuals.
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Chapter 1
General Introduction
Major Depressive Disorder (MDD) is a debilitating mood disorder that is characterized
by significant impairment, reduced quality of life, long-term disability, and societal burden.
People with MDD suffer most of the time from markedly low mood and/or blunted
interest/pleasure in previously enjoyed things or activities (i.e. anhedonia), along with many of
the following symptoms: insomnia or hypersomnia; concentration difficulties or indecisiveness;
loss of weight or appetite; psychomotor agitation or retardation; feelings of worthlessness or
excessive guilt; fatigue or loss of energy; and, distressing thoughts of death or suicide (or
suicidal behaviour). Experiencing five out of nine diagnostic symptoms including depressed
mood and/or anhedonia, to an impairing degree for most of two weeks or longer, is sufficient to
meet criteria for an MDD diagnosis according to the Diagnostic and Statistical Manual of
Mental Disorders (DSM-5; American Psychiatric Association, 2013).
Worldwide, MDD is the leading cause of disability, it affects approximately 4.4% of the
global population at a given time (8-12% lifetime prevalence), and a single episode lasts about
six months on average (Andrade et al., 2003; Ferrari et al., 2013). MDD is also one of the most
significant financial burdens to society, due to its high prevalence, level of impairment, the
utilization of healthcare and social services, as well as the negative impact on work productivity,
quality of life, comorbid health conditions, and related factors. In Canada, MDD costs the
economy about $21 billion per year (Lim et al., 2008) and up to four million individuals are
expected to have at least one episode throughout their lives (Patten et al., 2006); 40-50% of
whom are expected to have one or more additional episodes (Burcusa & Iacono, 2007; Moffit et
al., 2010). Importantly, consequences of MDD can negatively impact academic achievement,

career progression, interpersonal relationships, self-esteem, and other meaningful life domains
(Andrews & Wilding, 2004; Hinkelman & Luzzo, 2007; Starr & Davila, 2008), as well as
worsen symptoms of comorbid physical and mental health conditions (Katon, 2003; Kessler,
2012; Joormann, Kosfelder, & Schulte, 2005). MDD is also life-threatening; about 1-7% of
individuals with MDD die by suicide (Blair-West et al., 1999) and 50-70% of suicides occur
during a major depressive episode (Hawton et al., 2013).
MDD is prevalent, debilitating, and costly, and it is also highly heterogeneous in its
etiology, course, and treatment response, which makes it challenging to treat consistently or
research effectively. MDD is heterogeneous because it is broadly defined and born out of the
complex interactions of many biogenetic, psychosocial, and environmental factors whose
configurations are mainly unique to each person (Kendler & Aggen, 2017; Sullivan, Neale, &
Kendler, 2000). Because only five out of nine diagnostic criteria need to be satisfied, many of
which with categorically dissimilar symptoms (e.g. psychomotor retardation vs. agitation),
hundreds of unique symptom combinations have been observed that fulfill criteria for an MDD
diagnosis (Fried & Nesse, 2015a; Van Loo et al., 2012). Due to the heterogeneity of MDD, not
one single treatment, psychological or pharmacological, works for everyone; often, depressed
individuals must try several treatments before finding one that improves their particular
configuration of MDD symptoms (Casacalenda, Perry, & Looper, 2002; McGrath et al., 2014).
To combat this heterogeneity problem, researchers and clinicians have emphasized for decades
the importance of studying MDD using a symptom-specific approach. However, empirical
studies to date have only rarely adopted such an approach (Fried, 2015; Fried & Nesse, 2015b;
Kendler & Aggen, 2017; Markova & Berrios, 1995). Investigations into etiological factors still
inappropriately treat MDD as a homogenous disorder as researchers tend to analyze total
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symptom scores, lifetime prevalence, and other general characteristics rather than separate MDD
symptom dimensions. Without considering how particular MDD symptom dimensions are
differentially associated with etiological risk factors, the complex links between MDD etiology
and symptom presentation are unknown, thus, preventing an understanding of the heterogeneity
of MDD. To effectively categorize the heterogeneity of MDD, investigators need to study the
associations between specific etiological factors and individual symptom dimensions (Fried,
2015; Fried & Nesse, 2015b).
The goal of my Master’s thesis is to investigate how specific MDD symptoms are
uniquely associated with individual differences in the experience of the most potent
developmental etiological factor in MDD – a history of emotional, physical, or sexual
maltreatment during childhood and adolescence. The literature review that follows next will
expand on the role of childhood maltreatment in MDD, in general, and in symptom specificity
within the MDD syndrome, in particular.
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Chapter 2
Literature Review
Childhood maltreatment (CM) typically encompasses childhood and adolescent
experiences of maltreatment that are emotional (e.g. coldness, criticism, and hostility toward the
child and/or neglect of emotional/material needs), physical, and/or sexual in quality. CM is
common, with an estimated lifetime prevalence rate of approximately 30% in Canada (Public
Health Agency of Canada, 2012). Individuals with a history of CM are five times more likely to
develop MDD than non-maltreated individuals (MacMillan et al., 2001), and this risk increases
proportionally with the frequency and severity of CM endured (Anda et al., 2002; Chapman et
al., 2004; Felitti et al., 1998). Nearly one half of adults with MDD have suffered some form of
CM, and almost one fifth have had more than one form (Nelson et al., 2017). Further, the
experience of one or more adverse childhood experiences, including CM, accounts for more than
half of the population attributable risk for current MDD (Anda et al., 2002), and it accounts for
two thirds of the risk for attempting suicide (Dube et al., 2001). Finally, individuals with MDD
and a history of CM typically experience their disorder at an earlier age, for a longer period, with
greater severity, with more comorbid conditions, and with weaker response to treatment,
compared to non-maltreated individuals (Harkness, Bagby, & Kennedy, 2012; Kalmakis &
Chandler, 2015; Krishnan, 2008; Lauterbach & Armour, 2016; Miniati et al., 2010; Nanni, Uher,
& Danese, 2012; Nelson et al., 2017; Taylor et al., 2016; Teicher & Samson, 2013). This is likely
because CM and its consequent effects give rise to a collection of maladaptive changes in
neurodevelopment, cognition, attachment, and interpersonal functioning, which are each
significant etiological factors for MDD on their own (Binder & Nemeroff, 2010; Gunnar &
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Quevedo, 2007; Hankin, 2005; Harald & Gordon, 2012; Heim et al., 2008; 2010; McEwen,
1998; 2010; 2012; McLaughlin, Sheridan, & Lambert, 2014).
Many of the most well-supported theories of MDD pathogenesis explicitly or implicitly
refer to CM as a unique and especially potent etiological factor for adulthood MDD. These
include theoretical approaches that either: 1) refer to the development of early maladaptive
cognitive schemas or processing of childhood posttraumatic cognitions and emotions (e.g.
Cognitive Theory, Schema Theory, or Emotional Processing Theory; Beck, 1987; Estévez et al.,
2017; Foa, Steketee, & Rothbaum, 1989; Lumley & Harkness, 2007; 2009; Wesley & Manjula,
2015; Young, 1999); 2) refer to the arrested development or impaired connectivity of brain
regions responsible for threat detection, emotion regulation, and stress sensitivity (e.g.
Neurodevelopmental Cascade Model or Neurocognitive Network Model; Teicher et al., 2002;
Teicher & Samson, 2013; Kaiser et al., 2015); 3) include CM as a unique predictor of MDD in
multivariate statistical models (e.g. Kendler, 2002; 2006); or 4) state that short-term adaptive
responses to early life stress engrain habits that are maladaptive in adulthood (e.g. Active
Calibration Model; Del Giudice, Ellis, & Shirtcliff, 2011; McEwen, 2012). Some theorists have
even suggested that CM-related MDD may represent an especially severe type of depression that
is distinct from other forms of the disorder, that it may modulate phenotypic expression of MDD
etiological factors, and thus it may warrant separate classification from other forms of MDD
(Heim et al., 2008; 2010; Krishnan, 2008; Teicher & Samson, 2013). This theoretical CMspecific variant of MDD has yet to be characterized empirically; thus, the present investigation
aimed to identify characteristics of CM-related MDD as they pertain to the severity of specific
MDD symptom dimensions.

5

There is a large body of evidence linking CM to greater severity of MDD (e.g., Nanni et
al., 2012). However, far fewer studies have investigated whether greater symptom severity in
CM-related MDD is general to all MDD symptom dimensions (e.g. mood, sleep, appetite, etc.)
or applies only to specific symptoms, nor have studies investigated whether these associations
depend on the type of CM endured (emotional vs. physical vs. sexual maltreatment). After
considering relevant theory and limited research, it is not only plausible that a CM-specific form
of MDD exists, which is associated with elevated total symptom severity, but there may be
separate variants of MDD that depend on the type of CM experienced. If so, the present
investigation into CM-MDD specificity could provide vital evidence to help identify some of the
clinical characteristics of these CM-related forms of MDD.
Emotional, physical , and sexual maltreatment during childhood are all forms of CM that
have each been associated with higher risk and severity of MDD in adulthood (e.g. Duncan et al.,
1996; Infurna et al., 2016; Lindert et al., 2014; Liu et al., 2009; Maniglio, 2010; Schulz et al.,
2017). In a meta-analysis by Nelson and colleagues (2017): between 37% and 43% of adults with
MDD had a history of emotional maltreatment in childhood, which had a .20 to .29 correlation
with symptom severity; 28% had experienced physical maltreatment, which had a .20 correlation
with symptom severity; and, 25% had experienced sexual maltreatment, which had a .17
correlation with symptom severity. Other meta-analyses have demonstrated a two to three times
greater risk of MDD following emotional maltreatment, about a 1.5 times greater risk following
physical maltreatment (Norman et al., 2012), and an almost three times greater risk following
sexual maltreatment (Chen et al., 2010), compared to non-maltreated individuals. Altogether, the
evidence appears to suggest CM type-specific differences in general symptom severity and
lifetime risk of MDD, as well as differences in the prevalence of CM history within currently
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depressed individuals. However, the vast majority of CM-MDD results to date have been
confounded by frequent co-occurrence among the CM types, which is rarely accounted for
statistically (Clemmons et al., 2003; Dong et al., 2004; Estévez et al., 2017; Higgins & McCabe,
2001; McLaughlin et al., 2010; Nelson et al., 2017). Also, conclusions to date about CM typespecific associations with overall MDD symptom severity might not make sense if individual
MDD symptoms have different associations with each CM type.
The HRSD (Hamilton, 1960; 1967) is one of the oldest and most commonly used
clinician-administered measures of MDD symptom severity in both research and clinical settings
(Williams, 2001). Originally developed to track the effectiveness of first-generation
antidepressant drugs during clinical trials, it has since been adopted as one of the “gold standard”
measures of MDD symptom severity (Bagby et al., 2004). The HRSD, although not exhaustive,
assesses a diverse range of MDD-related symptoms, including core symptoms like depressed
mood and anhedonia (to a limited degree), but also anxiety, sleep, appetite, psychomotor
function, guilt, and fatigue. Due to its frequent use in clinical research, its assessment of a
diverse range of symptoms, and it being a clinical interview (rather than a questionnaire), the
HRSD was deemed a valuable measure of MDD symptom severity that would be well suited for
the present investigation.
Exploratory factor analysis (EFA) is a technique with diverse applications that is
commonly employed to reduce clinical scale data, such as HRSD item responses, to their core
dimensions. It relies on the common factor model (Thurstone, 1947), which posits that shared
variance among a set of items is explainable by unobservable, unmeasurable, common factors
understood to influence those items. A collection of factor loadings derived from EFA represents
the pattern of associations between these common factors and each measured variable (e.g. scale
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item), with the largest factor loading per item representing the degree of influence from that
item’s major common factor. EFA is advantageous over other forms of data reduction, such as
principal component analysis (PCA), because it can model unique variance that is attributable to
each measured variable due to measurement error. Likewise, with EFA, researchers can conclude
that associations with common factors represent associations with real, though unobservable
constructs (i.e. latent variables such as the HRSD symptom dimensions), while PCA makes no
such assumption that the components derived represent anything of theoretical relevance outside
the study at hand (Fabrigar et al., 1999). In the present investigation, each major common factor
identified after EFA of the HRSD was assumed to represent distinct but interrelated dimensions
of MDD as captured by that measure.
In a meta-analysis of the factor structures of several MDD symptom measures, Shafer
(2006) identified a four-factor structure for the HRSD based on 17 previous EFA studies. The
first factor, Anxiety, was found to reliably influence the HRSD items that measured the severity
of psychological and physiological symptoms of anxiety, psychomotor agitation,
hypochondriasis, and loss of insight into their state of illness. The second factor, Depression, was
found to reliably influence symptom severity related to depressed mood, guilt, suicidal
thoughts/behaviours, interest in work/hobbies, and psychomotor retardation. The third factor,
Insomnia, was found to reliably influence items assessing difficulty falling asleep, staying
asleep, and waking up too early. Finally, the fourth factor, Somatic, was found to reliably
influence symptoms of weight/appetite loss, low energy/fatigue, and reduced libido. In the
present investigation, this theoretical measurement model of the HRSD was analyzed alongside
data-driven models derived from EFA. These models were also used to estimate the independent
associations of individual MDD symptom dimensions with different CM types – emotional,
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physical, and sexual maltreatment. The question of whether CM-related associations with MDD
severity are symptom-specific when controlling for CM co-occurrence has yet to be thoroughly
investigated; the limited research into this vital question is reviewed next.
Childhood Maltreatment Types and MDD Symptom Specificity
Heterogeneity in MDD symptom presentation and etiology has been sparsely studied, in
general, and specifically regarding CM research. The majority of research on early life stress and
adult psychopathology has focused on either solitary mechanisms (childhood sexual
maltreatment and suicidality, emotional neglect on general depression, etc.; e.g. Calvete, 2014;
Coates & Messman-Moore, 2014), or how the total number of adverse childhood experiences
was associated with psychopathology risk (e.g. Arata et al., 2007; Cecil et al., 2017; Dube, Felitti
et al., 2003; Edwards et al., 2003). Researchers interested in MDD heterogeneity have typically
investigated heterogeneity in etiology rather than specific symptom presentation, by examining
adverse childhood experiences and their associations with risk (i.e. odds ratios), total severity,
comorbidity, treatment outcome, and other general characteristics of MDD (e.g. Estévez et al.,
2017; Li, D’Arcy, & Meng, 2015; Lumley & Harkness, 2009; Norman et al., 2012). Studies that
look into the specificity of CM types and MDD symptoms simultaneously have been scarce; and,
of the limited selection available, each has come with noteworthy disadvantages.
In one of the only studies to control for co-occurring CM types, Keyes and colleagues
(2012) observed that emotional abuse and sexual maltreatment were independently associated
with both “internalizing” and “externalizing” dimensions of general psychopathology. The
“internalizing” dimension was defined as the common risk of developing an internalizing
disorder (e.g. MDD, generalized anxiety disorder, social anxiety disorder, post-traumatic stress
disorder, etc.), while the “externalizing” dimension represented the common risk of developing
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an externalizing disorder (e.g. antisocial personality disorder, alcohol use disorder, substance use
disorder, etc.). The investigators also found that emotional neglect and physical neglect were
associated with neither dimension and that physical maltreatment was associated with the
externalizing dimension for men, but the internalizing dimension for women. In another study
looking at broad dimensions of psychopathology, Cecil and colleagues (2017) found that
emotional maltreatment was the only kind of CM to significantly predict internalizing symptom
severity after controlling for co-occurring histories of physical/sexual maltreatment and neglect;
no CM type was associated with externalizing symptom severity, despite emotional, physical,
and sexual maltreatment each showing significant association when CM co-occurrence was not
accounted for. The CM type specificity observed in the context of broad psychopathology
highlights the importance of considering distinct CM types and controlling for CM cooccurrence when studying the etiology of mental illness. However, these studies fail to give
insight into whether CM type specificity is observed at the level of a given disorder, like MDD,
or whether the symptoms within a disorder can be differentiated based on associations with
different CM types.
Studies that have investigated MDD symptom heterogeneity have usually had the
opposite problem of those like Keyes et al. (2012), such that individual symptom dimensions
have been explored, while the different CM types have been lumped together as general CM or
with other forms of early life stress to form broadly defined constructs like “childhood adversity”
or “childhood stress”. In an admittedly unrepresentative sample of medical residents, the
worsening of specific MDD symptoms related to concentration, psychomotor retardation, and
thoughts of suicide during the span of the residency was more likely to occur for residents with a
history of childhood stress than residents without such a history (Fried et al., 2015). This study is
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one of the only investigations into the associations between adverse childhood experiences and
the endorsement of specific MDD symptoms in adulthood, but it is severely limited by poor
generalizability to the greater population and the lack of consideration for CM type specificity.
In one of the only studies to look at associations between types of CM and specific MDD
symptoms endorsed, Kendler and Aggen (2017) observed that depressed participants with
symptoms of anhedonia, weight loss, and/or psychomotor retardation were more likely to have a
history of childhood sexual maltreatment than participants without these symptoms, while
participants who had symptoms of appetite gain and/or insomnia were more likely to have a
history of “parental coldness” (akin to emotional neglect). Additionally, both parental coldness
and sexual maltreatment histories were more likely in participants with symptoms of weight
gain, hypersomnia, feelings of worthlessness, and thoughts of death; importantly, however,
physical and emotional maltreatment were not investigated in this study.
A study of depressed adolescents by Lumley and Harkness (2007) appears to be the only
example to date of a study that has investigated associations of emotional, physical, and sexual
maltreatment with different dimensions of internalizing psychopathology; namely, “anxious
arousal” and “anhedonic depression” from Clark and Watson’s (1991) tripartite model. In their
study, Lumley and Harkness (2007) observed that emotional and physical maltreatment were
both associated with more severe symptoms of anxious arousal and anhedonic depression
compared to non-maltreated individuals and that these associations were mediated by schematic
themes of danger for anxious arousal and themes of loss or worthlessness for anhedonic
depression. Interestingly, this study also found that sexual maltreatment was not associated with
either of these symptom dimensions. However, the purpose of this study was to examine broad

11

dimensions, not criterial symptoms of MDD. Further, the analyses did not control for the cooccurrence of the CM types.
In a review article summarizing the diverse range of neurocognitive, psychosocial, and
biogenetic factors associated with CM and psychopathology, Jaffee (2017) posited that the
effects of CM operate under three general mechanisms: increased hypervigilance to threat,
deficits in recognizing emotions, and reduced responsivity to reward. She surmised that
hypervigilance to threat explained the common association observed between childhood physical
maltreatment and clinically significant anxiety symptoms in adulthood, while the links between
CM and core depression symptoms were explained by a poorly understood interaction between
deficits in emotion recognition and reward responsivity. Notably, Jaffee (2017) did not
distinguish between the CM types when describing these last two mechanisms, likely because
there has been scarce empirical evidence to date that has appropriately disentangled how
individual effects of emotional, physical, and sexual maltreatment translate into MDD or other
forms of psychopathology; this problem is reflected within the predominant theories linking CM
to MDD as well, which have also tended to suffer a lack of consideration for different CM types.
To achieve a finer-grained comprehension of the complex effects of CM on adulthood MDD
symptom severity, more studies are needed that break down CM into its different forms, control
for their co-occurrence, and that investigate their associations with the severity of specific MDD
symptoms. By investigating CM-MDD specificity in such a way, my thesis project aimed to
uncover evidence that may allow current theoretical frameworks of CM-MDD associations to
represent better the complexity between the different kinds of CM and the different MDD
symptoms associated with them.
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To summarize the major points of this literature review, childhood emotional, physical,
and sexual maltreatment are each associated with greater MDD symptom severity in adulthood,
whether investigated in isolation or all together as general CM. Despite this, the available
evidence is insufficient for making definitive conclusions about independent associations
between each of these CM types and specific MDD symptoms. This is because the CM types
have not been considered separately, or their co-occurrence has not been accounted for
(Clemmons et al., 2003; Dong et al., 2004; Estévez et al., 2017; Higgins & McCabe, 2001;
Nelson et al., 2017). To uncover any unique associations involving a single CM type, then the
co-occurrence between CM types must be controlled for. Additionally, MDD is not a
homogenous disorder, but most previous research has neglected MDD heterogeneity by focusing
almost exclusively on total symptom severity scores and odds ratios instead of specific MDD
symptoms. As far as I am aware, the present investigation is the first to attempt to control for the
co-occurrence of emotional, physical, and sexual maltreatment within an analysis that aims to
uncover independent associations between these CM types and specific symptom dimensions of
MDD.
Unfortunately, the under-researched state of the CM-MDD specificity literature presented
a challenging scenario for posing specific, empirically informed hypotheses. Based on what
current evidence suggests, physical maltreatment appears to have a stronger association with
anxiety in adulthood than emotional and sexual maltreatment do, possibly because of greater
hypervigilance to perceived threats and development of maladaptive cognitive schemas related to
danger. Additionally, emotional maltreatment appears to have a clear association with general
psychopathology, MDD risk, and symptom severity, that may be more potent than the other CM
types and may be related to the development of schemas characterized by low self-worth and
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personal loss. Also, evidence for the independent associations of physical and sexual
maltreatment with MDD symptom severity has been mixed and may depend on sample
characteristics like gender and/or age. Finally, emotional, physical, and sexual maltreatment each
appear to be associated with disordered eating, sleep, and suicide risk, but these CM types have
yet to be thoroughly compared within the same study, or specifically in relation to MDD (e.g.
Björkenstam, Kosidou, & Björkenstam, 2017; Chu, Dill, & Murphy, 2000; Greenfield et al.,
2011; Norman et al., 2012; Racine & Wildes, 2015).
Research Questions and Hypotheses
Firstly, this thesis project aimed to identify MDD symptom dimensions that can be
captured by the ubiquitously implemented HRSD assessment of MDD symptom severity. If the
four-factor structure of the HRSD identified from Shafer’s (2006) meta-analysis was a reliable
and valid representation of the MDD symptom dimensions captured by this measure (i.e. 17
items assessing anxiety, insomnia, somatic, and core depression symptom severity), then the
EFA of the HRSD was expected to identify a similar four-factor structure that was statistically
indistinguishable from that of the theoretical model. However, if the four-factor structure of the
theoretical model did not appropriately reflect the MDD symptom dimensions captured by the
HRSD within the sampled population, then the EFA was expected to identify a model with a
different factor structure that statistically represented the sample data better than the theoretical
model.
Additionally, this project aimed to uncover whether the associations of emotional,
physical, and sexual maltreatment with MDD symptom severity are each significant and equal in
strength, or whether the strength of the association depends on the CM type and symptom
dimension in question. For each MDD symptom dimension, CM type specificity was
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hypothesized such that at least one CM type was expected to have a stronger association with the
symptom dimension than another CM type had. Likewise, for a given CM type, MDD symptom
specificity was hypothesized such that at least one symptom dimension was expected to have a
stronger association with the CM type than another symptom dimension had. Based on limited
empirical evidence, the following hypotheses were made about specific CM-symptom
associations: 1) core depression symptoms were expected to be associated with all three CM
types, with emotional maltreatment showing the strongest association; 2) anxiety symptoms were
expected to be associated with all three CM types, with physical maltreatment showing the
strongest association; 3) insomnia and somatic symptoms were hypothesized to be associated
with all three CM types, with physical and sexual maltreatment showing stronger associations
than emotional maltreatment; and 4) if all three CM types were not associated with all symptom
dimensions, then emotional maltreatment was expected to be associated with more symptom
dimensions than physical or sexual maltreatment.
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Chapter 3
Methods
Participants
The present investigation used archival data from three community-sampled studies of
CM and MDD conducted by the Mood Research Lab. One study targeted participants between
18 and 30 years old and the other two studies targeted participants between 18 and 65 years old.
Demographic characteristics of the 243 participants are presented in Table 1. All participants met
diagnostic criteria for either MDD, dysthymia, adjustment disorder with depressed mood, or
“depression not otherwise specified” according to the Diagnostic and Statistical Manual of
Mental Disorders (4th Edition, Text Revision; DSM-IV-TR; American Psychiatric Association,
2000), with more than 90% of participants having MDD. Participants were excluded from their
respective studies if they met diagnostic criteria for a bipolar or psychotic disorder at any time,
or if they met criteria for current substance abuse or dependence. Approximately 42% of
participants had one or more comorbid disorders; anxiety disorders were the most common
comorbid diagnoses. Participants were recruited through clinician referral or community
advertisement. Six participants’ data were not used to estimate the structural models because of
missing or incomplete CECA data; however, their responses were still used to estimate the
measurement models of the HRSD.
Measures
To determine that participants met diagnostic criteria for a depressive disorder, clinical
interviewers administered the Structured Clinical Interview for DSM-IV-TR Axis I Disorders
(SCID-IV; First, Spitzer, Gibbon, & Williams, 2002). The SCID-IV is a semi-structured, clinical
interview assessing each of the symptoms of the DSM-IV-TR Axis I disorders; the interviewer
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uses prompts from the SCID-IV, following up with his or her own questions as necessary, to
judge whether criteria of each disorder have been met. The SCID-IV’s main purposes for this
study were to identify participants who met DSM-IV-TR criteria for a depressive disorder and to
identify any comorbid or exclusionary Axis I disorders. See Appendix A for the mood module of
the SCID-IV used to evaluate diagnostic criteria of the depressive disorders.
Table 1
Demographic characteristics of study participants
Gender n (%)
Female
206 (84.8)
Male
37 (15.2)
Age (years)
Mean
30.0
SD
12.8
Range
17-70
Ethnicity n (%)
White
191 (78.6)
Asian
22 (9.1)
Other
27 (11.1)
Missing
3 (1.2)
Education n (%)
Some high school
32 (13.2)
High school/equivalent
127 (52.3)
Post-secondary degree
67 (27.6)
Advanced degree
17 (7.0)
Co-morbid DSM-IV-TR disorders n (%)
Dysthymia
10 (4.1)
Panic disorder
37 (15.2)
Generalized anxiety disorder
35 (14.4)
Social phobia
15 (6.2)
Specific phobia
12 (4.9)
Other anxiety disorders (agoraphobia,
4 (1.6)
hypochondriasis, anxiety NOS)
Post-traumatic stress disorder
20 (8.2)
Obsessive-compulsive disorder
8 (3.3)
Eating disorder (anorexia nervosa,
7 (2.9)
bulimia nervosa)
Other disorder (somatoform disorder, body
3 (1.2)
dysmorphic disorder)
Note. Co-morbid disorders do not sum to the total of 42% due to
participants possibly having more than one disorder comorbid
with MDD.
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The severity of depressive symptoms was assessed with the 17-item version of the HRSD
(Hamilton, 1980). The HRSD is a multidimensional, semi-structured interview of MDD
symptoms covering the previous week and is rated on either a 3-point or 5-point ordinal scale,
with unique anchors for each item. The HRSD can be viewed in full in Appendix B. Due to
limited non-zero responses (< 6% of participants), Item 17, “Insight”, which assessed whether
the participant knew he or she was depressed, was not included in the present analyses; this
decision was supported by a review of the HRSD literature by Bagby and colleagues (2004),
which noted that “Insight” was a particularly problematic item in terms of its psychometric
properties.
Two people can differ vastly in how much “stress” they feel (i.e. stress response) despite
being under the same amount of “stress” (i.e. stress exposure). As such, it was important to
utilize an early life stress measure that could reliably distinguish between these two
inappropriately interchangeable uses of the word “stress” seen in this research area (Harkness &
Monroe, 2016). Therefore, the Childhood Experience of Care and Abuse (CECA; Bifulco,
Brown, & Harris, 1994), a retrospective, contextual, and semi-structured clinical interview was
used to assess CM in the present investigation. Unlike self-report checklists and questionnaires
of life stress, the CECA is praised for its ability to measure objective exposure to early life
stressors, without contamination by participants’ subjective responses to those stressors.
Questions from the CECA inquire about parental care quality, abuse, and neglect from the
earliest time the participant can recall up to and including age 17. Four scales of the CECA are
relevant for the present analyses: 1) Antipathy – cold, rejecting, or hostile actions or remarks
against the child, perpetrated by a parent; 2) Indifference/Neglect – a parent’s neglect of the
child’s emotional and/or material needs; 3) Physical maltreatment – violence toward the child,
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perpetrated by parents (punching, kicking, striking with an object, causing injury, etc.); and 4)
Sexual maltreatment – non-consensual sexual contact from any perpetrator (sexual touching, oral
sex, penetration, etc.).
The CECA is also advantageous compared to subjective measures of life stress because it
utilizes a rigorous, manualized approach to the rating of participants’ recollections of their
childhood experiences. In the present investigation, CECA interviews were audio-recorded and
independent raters evaluated maltreatment severity without knowing about the participants’
MDD symptoms. CECA raters were trained per the CECA rating guidelines to judge the severity
of antipathy, indifference/neglect, as well as physical and sexual maltreatment that participants
were exposed to during childhood and adolescence. To standardize their evaluations, raters used
hundreds of reference cases for each kind of CM published in the CECA manual as examples.
Ratings for each CM type utilized a 4-point severity scale (1 = marked, 2 = moderate, 3 = some,
and 4 = little/none), and each perpetrator was assigned separate ratings. These ratings were
dichotomized such that ratings of marked or moderate maltreatment were deemed severe, while
ratings of some or little/no maltreatment were deemed non-severe. Participants received a rating
of either severe or non-severe for each CM type, based on the most severe rating of all
perpetrators. A composite variable, “Emotional Maltreatment” was deemed severe if either
antipathy or indifference/neglect was deemed severe. Sample questions asked by the clinical
interviewer during CECA administration are provided in Appendix C.
Procedure
Data for the present investigation came from three larger studies that had their own
procedures designed after their overarching research goals. However, the relevant procedure
elements for the present analysis are quite similar between studies and can be described together.
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Once interested in the study, participants contacted the study’s research coordinator, who
conducted a screening interview with them to determine their eligibility for the study. If eligible,
participants were scheduled for an appointment with a clinical interviewer, who was in most
cases a clinical psychology graduate student. At the beginning of the appointment, participants
were informed of the study’s procedure, confidentiality policy, compensation, and right to refuse
participation. If the participant consented to participate, the interviewer collected their
demographic information and administered the SCID-IV, the HRSD, and additional
questionnaires not relevant to the current report. In one study, the CECA was also administered
at this session. In the other studies, the CECA was administered at a second session no more than
two weeks later, to reduce participant burden. This second session also included additional
interviews and tasks not relevant to the current report. All participants were financially
compensated for their time. Participants undergoing treatment at the time were referred back to
their treatment provider. Participants not in treatment were provided with a list of treatment
options in the community. Approval letters from each of the studies’ Research Ethics Boards are
provided in Appendix D.
Data Analysis
Overview of Analyses
Potential confounding variables were identified using either a chi-square test or
independent sample t-test to examine differences in gender, age, and ethnicity between
participants with a severe CM history and those without (subdivided by CM type). Any
statistically significant differences in CM history that were dependent on these demographic
characteristics would suggest that the development of separate models for each demographic
group or the introduction of covariate variables into the model may be warranted. Additionally, t-
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tests were conducted on the total HRSD scores for each CM type to serve as a non-independent
reference when interpreting the results of the independent associations between CM type and
MDD symptom dimension estimated using Structural Equation Modelling (SEM).
SEM can be understood as a combination of factor analysis and multiple linear
regression, and it consists of two components: a measurement model and a structural model. A
measurement model is the data-reduced representation of a broader set of variables, commonly
defined as latent variables said to each influence separate groups of items (like in factor
analysis). A structural model is made up of the associations among latent variables and can
control for correlations between sets of variables (like in multiple regression). In line with
stepwise approaches recommended by SEM methodologists like Mulaik & Millsap (2000), I
followed a four-step procedure where I first used EFA to identify candidate data-driven
measurement models of the HRSD based upon the primary factor loadings of theoretically
plausible and statistically supported major common factor structures. Secondly, I used CFA to
generate estimates using the candidate models, which were then inspected to determine whether
modification and re-specification were necessary; at the same time, the candidate models were
assessed against the theoretical measurement model derived from the Shafer (2006) metaanalysis. Thirdly, I specified a priori structural models in which the HRSD factors were
predicted by each CM type covered by the CECA variables: one using the theoretical HRSD
measurement model and another using the most well-supported data-driven measurement
model(s) from the CFA. Finally, I inspected estimates generated from the a priori structural
models to examine noteworthy trends among associations between the CECA variables and the
HRSD factors, which were then tested via post hoc structural models that were specified using
equality constraint procedures.
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R-Factor (v2.4.3; Basto & Pereira, 2012) is a third-party extension for SPSS statistical
software (v25; IBM Corp, 2017) that interfaces with R statistical software (v3.3.1; R Core Team,
2016) and has advanced functionality for EFA with ordinal data like those from the HRSD and
CECA. Likewise, models for all relevant analyses were estimated using polychoric correlation
matrices because simulation studies have shown that Pearson correlation matrices derived from
ordinal data are much less likely than polychoric matrices to identify models reflecting the true
models that generated the simulated data (e.g., Holgado-Tello et al., 2010). Polychoric
correlation matrices were generated with R-Factor using the two-step approach proposed by Lee,
Poon, and Bentler (1995), which greatly reduces the chances of producing statistical artifacts
compared to the original single-step approach. LISREL SEM analysis software (v9.3; Jöreskog
& Sörbom, 2015) was used for the CFA and SEM analyses.
HRSD Measurement Model Specification and Evaluation
Major common factors of the HRSD were extracted using maximum likelihood (ML)
estimation, due to its allowance of statistical testing between models and its relatively robust
performance under conditions of multivariate non-normality (Amemiya & Anderson, 1990;
Browne & Shapiro, 1988; Kline, 2015). The factors were expected to co-vary with each other,
and therefore, an oblique rotation procedure with direct quartimin simplicity criterion was used;
also, Kaiser normalization was applied so that all items influenced the rotation procedure
equally, independent of their communalities (Kaiser, 1958). Because no unambiguously correct
method exists to decide the number of major common factors to estimate with EFA (Schumacker
& Lomax, 2010), a number of factor quantity estimation rules and procedures were used with RFactor: the Kaiser rule (Kaiser, 1960), the optimal coordinates method (Raîche et al., 2013), the
acceleration factor method (Raîche et al., 2013), the very simple structure (VSS) criterion
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method (Revelle & Rocklin, 1979), the minimum average partial (MAP) test (Velicer, 1976),
parallel analysis (Glorfeld, 1995), and the comparison data method (Ruscio & Roche, 2012).
Models with greater than 8 factors were not considered due to the high likelihood of generating
theoretically implausible models with major common factors that only had single primary
indicators. For models with one to eight factors, model fit was assessed with the chi-square test
of perfect fit, root mean square error of approximation (RMSEA; Close fit < .05; Good fit < .08;
Mediocre fit < .10; MacCallum et al., 1996), goodness of fit index (GFI; Good fit > .95), and
standardized root mean square residual (SRMR; Good fit < .08; Hu & Bentler, 1999) and
differences in model fit were compared with the chi-square difference test (Hooper, Coughlan,
& Mullen, 2008; Kline, 2015). Most model fit indices and tests were calculated using R-Factor,
except for the chi-square difference test, which was calculated with a pre-existing Microsoft
Excel algorithm (v1.3.A; Korchia, 2010), and the RMSEA, which was calculated using FITMOD
model-fitting software (v1; Browne, 1992). Following the scrupulous inspection of each model’s
factor structure and loadings, fit indices, residual correlations, and item communalities, only the
most well-supported, theoretically plausible EFA models were retained as candidate
measurement models of the HRSD, to be evaluated against the Shafer (2006) theoretical model
using CFA.
Models retained from EFA of the HRSD served as candidate measurement models to be
compared between each other and to the Shafer (2006) model using CFA (Figure 1). The most
well-supported models were used as the HRSD measurement models in the SEM analysis. Using
LISREL, two sets of candidate models were tested: for “complexity-1” models, each item was
allowed to load onto only one factor, based on the primary factor loadings observed in the EFA;
for “complexity-2” models, each item was allowed to load on up to two factors, based on the
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primary and secondary factor loadings (i.e. second largest loading > 0.2) observed in the EFA.
All other factor loadings were set to zero. As with the EFA, models were fit to the polychoric
correlation matrix using ML estimation. Population parameter estimates and standard errors were
calculated for all free parameters in the model. T scores were calculated to test the statistical
significance of each association within the model by dividing each parameter estimate with its
respective standard error; T = 1.96 was the critical value used to represent an alpha value of .05
because T scores represent theoretical population-level data and thus follow a Z distribution. For
the candidate and theoretical measurement models, fit was assessed using the chi-square test of
perfect fit, RMSEA (Close fit < .05; Good fit < .08; Mediocre fit < .10), SRMR (Good fit < .08),
comparative fit index (CFI; Good fit > .95), and Tucker-Lewis index (TLI; Good fit > .95)
(Hooper, Coughlan, & Mullen, 2008; Hu & Bentler, 1999; Kline, 2015; MacCallum et al., 1996).
Fit was compared between nested models (e.g., models with different degrees of freedom) using
the chi-square difference test, and between non-nested models (e.g., models with the same
degrees of freedom) using the Akaike and Bayesian Information Criteria (AIC & BIC). For
nested models, a significant chi-square difference test would indicate that the more complex
model was supported, while a non-significant chi-square difference test would indicate that the
more parsimonious model was supported. For non-nested models, which have equal complexity
in this context, the model with the lowest AIC & BIC values was considered the most wellsupported. If a candidate model was found to outperform the Shafer (2006) measurement model,
both models were still retained for the SEM analysis so that results could be interpreted based on
whether the HRSD measurement model was defined via theoretical vs. data-driven approaches.
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Figure 1: Theoretical measurement model of the HRSD from Shafer’s (2006) meta-analysis;
PM: Psychomotor.
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Structural Model Specification and Evaluation
Population-level parameters of the independent CM-symptom associations were
estimated using SEM. Structural models differed in whether they were specified a priori or post
hoc. A priori structural models used a measurement model derived from previous research
(Shafer, 2006) or from the factor analysis. Post hoc (i.e. equality constrained) models were respecified a priori models in which the strength of one CM-symptom association was restricted to
equal another association to test specific hypotheses based on observed trends in the a priori
models. These hypotheses were tested by statistically comparing each post hoc model with its
antecedent a priori model in their ability to represent the sampled data. Specification of the a
priori and post hoc models, as well as the testing of hypotheses are described in more detail next.
One a priori structural model was specified for each HRSD measurement model that was
retained from the CFA. For each structural model, the factors of its respective HRSD
measurement model were entered as endogenous latent variables while the three CECA variables
(emotional, physical, and sexual maltreatment) were entered as single-indicator exogenous latent
variables; this permitted them to associate directly with the HRSD factors rather than serve as a
measurement model of latent CM variables. Specifically, unique variance of the measured
variables was set to zero and the paths between the measured variables and the exogenous latent
variables were set to one. This means that the CECA measured variables were assumed to be
perfect indicators of emotional, physical, and sexual maltreatment for the purposes of this
analysis. As opposed to using reference variables, the scales for the exogenous variables were set
by fixing their variance to one, and the scales for the endogenous variables were set by fixing
their unique variance to one. The exogenous variables were free to correlate, as were the unique
variances of the endogenous variables. All paths between exogenous and endogenous variables
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were free to vary, and all directed paths between endogenous variables and between exogenous
variables were set to zero (e.g. emotional maltreatment did not predict sexual maltreatment but
covaried with it, and the Depression factor did not predict the Insomnia factor, but their unique
variances covaried). These a priori structural models were evaluated in precisely the same way
as the measurement models of the HRSD were during the CFA stage of the analysis.
Following estimation and evaluation of the a priori structural models, post hoc structural
models were specified utilizing equality constraint procedures to test the statistical significance
of the trends observed in each a priori model. For example, the difference between the
Depression factor’s associations with emotional and physical maltreatment was tested by
specifying a post hoc structural model in which the paths leading to the Depression factor from
emotional maltreatment and physical maltreatment were equal to one another. The post hoc
model could then be compared with the a priori model using a chi-square difference test; a
significant result would indicate that the a priori model was supported (i.e. a significant
difference between the paths), while a non-significant result would indicate that the post hoc
model was supported (i.e. no significant difference between the paths). Finally, all a priori and
post hoc models, in their data-driven and theoretical variants, were assessed together to
determine which models, if any, would be retained for theoretical interpretation at the conclusion
of the SEM analysis.
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Chapter 4
Results
Demographic Variables, Childhood Maltreatment History, and Initial HRSD Analyses
As shown in Table 2, a significantly greater number of female vs. male participants
experienced severe sexual maltreatment during childhood, while experiences of severe emotional
maltreatment and severe physical maltreatment were equally common for both genders. No
differences in age or level of education were observed between participants who experienced
either form of CM vs. those who did not. Some ethnicity-related differences in CM history were
observed, with disproportionately fewer participants of Asian heritage experiencing sexual
maltreatment as children compared to participants from other ethnic backgrounds; ethnicity was
not related to emotional or physical maltreatment. Despite these results, it was decided that
segregation of statistical models based on demographic characteristics would not be required
because the SEM analysis had low statistical power as it was, without splitting the models along
demographic variables. For this reason, demographic covariates were not included within the
structural models either; the sample size was too small to accurately estimate the additional paths
associated with the demographic covariates.

28

Table 2
Demographic variables and HRSD total scores by childhood maltreatment history
Severe Emotional
Severe Physical
Maltreatment
Maltreatment
Yes
Gender
Female
Male
χ2 Test
Age
Mean
SD
t-test
Ethnicity
White
Asian
Other
Unknown
χ2 Test
Education
Some high school
High school/equivalent
Post-secondary degree
Advanced degree
χ2 Test
HRSD (16 items)
Mean (SD)
t-test

No

Yes

No

Severe Sexual
Maltreatment
Yes

No

85
115
12
25
2
χ (1) = 1.31, p = .253

47
153
9
28
2
χ (1) = 0.01, p = .914

62
139
2
35
2
χ (1) = 10.38, p < .001

30.7
29.8
13.0
12.8
t(235) = 0.54, p = .588

31.0
29.9
12.4
13.0
t(235) = 0.56, p = .575

31.4
29.7
12.6
12.9
t(235) = 0.90, p = .369

73
114
10
11
11
15
3
0
2
χ (2) = 0.63, p = .728

40
147
6
15
8
18
2
1
2
χ (2) = 1.52, p = .467

53
134
0
21
9
17
2
1
2
χ (2) = 8.78, p = .012

14
18
48
75
29
36
6
11
2
χ (3) = 0.88, p = .831

8
24
31
92
13
52
4
13
2
χ (3) = 0.68, p = .879

4
28
36
87
22
43
2
15
2
χ (3) = 7.28, p = .063

17.7 (5.5) 15.2 (5.8)
t(235) = 3.39, p < .001

18.2 (5.4) 15.6 (5.8)
t(235) = 2.96, p = .003

18.4 (5.2) 15.4 (5.8)
t(235) = 3.73, p < .001

Note. Bolded cells indicate results significant at p < .05

Total HRSD scores were significantly greater in participants with a CM history vs. those
without, regardless of CM type, but it is important to remember that CM co-occurrence had yet
to be accounted for (see SEM results). At the level of individual items, internal consistency of
the HRSD approached acceptable levels (Cronbach’s α = .69), meaning that the scale served as a
decent unidimensional measure of MDD symptom severity, but that a large portion of covariance
in responses may be better attributed to a multidimensional structure. The assumption of
multivariate normality across the HRSD items was violated (Skewness = 129.65, p < .001;
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Kurtosis = 67.77, p < .001; Basto & Pereira, 2012; Nordhausen, Oja, & Tyler, 2008) with large
skewness and kurtosis values. This means that the results of the present analysis must be
interpreted with significant caution because factor analyses and SEM that utilize ML estimation
rely on the assumption of multivariate normality. However, in practice, this assumption is
regularly violated in clinical psychology research and ML estimation has previously
demonstrated robust performance under conditions of multivariate non-normality. Despite this
robustness, however, ML estimation is not immune to extreme non-normality and thus these
results must be interpreted within this context (Amemiya & Anderson, 1990; Browne & Shapiro,
1988; Kline, 2015).
Exploratory Factor Analysis of the HRSD
Table 3 provides a summary of the fit indices and other important characteristics
(variance explained, number of residual correlations > .05, etc.) for each of the eight tested
exploratory models of the HRSD. The five-factor model (Model 5) of the HRSD was the most
well-supported of the eight models tested, and was thus the one selected as the HRSD
measurement model for the data-driven CFA and SEM models. The results for each tested
exploratory model and the reasons for their inclusion in or exclusion from subsequent analysis
stages are examined next in turn. The single-factor model of the HRSD (Model 1) had sizeable
loadings (> 0.20) for all items except “Hypochondriasis” (0.19), with the highest factor loading
at 0.56 for “Depressed Mood” and “Work/Activities.” Model 1 was supported by the
acceleration factor and optimal coordinates methods of interpreting the scree plot (Figure 2) and
by the MAP test. However, this model was rejected due to poor model fit indices, low variance
explained, and lack of utility in its ability to investigate MDD symptom specificity.
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Table 3
EFA fit indices and other model characteristics
Properties \ # of factors
Fit Indices
χ2 goodness of fit*
(df)
RMSEA
GFI
SRMR

1

2

3

4

5

6

7

8

545.73
(104)
0.132
0.795
0.101

419.36
(89)
0.124
0.822
0.097

296.78
(75)
0.111
0.864
0.083

206.72
(62)
0.098
0.901
0.068

134.31
(50)
0.083
0.935
0.048

93.85
(39)
0.076
0.953
0.040

63.43
(29)
0.070
0.969
0.030

34.18
(20)
0.050
0.984
0.022

Other Characteristics
% Variance explained
17.1%
24.2%
31.8%
38.7%
44.6% 49.6% 52.8% 59.0%
% Residual correlations > .05 55.0%** 54.2%
44.2%
35.8%
25.0% 20.0% 10.8% 5.8%
# of factors with < 3 items
0
0
0
0
1
3
4
6
# of items with < 0.3 primary
3
4
5
6
4
2
0
0
factor loading
* All χ2 goodness of fit and difference test results were significant at p < .001; ** Calculated using
Pearson correlation matrix in SPSS because R-factor would not produce residual correlation matrix
for the single-factor solution

Figure 2. Scree plot used to estimate major common factors of HRSD.
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The two-factor model (Model 2) split the HDRS items between a Depression factor
(“Depressed Mood”, “Psychomotor Retardation”, “Suicide”, and “Loss of Energy / Fatigue”)
that explained 12.4% of the HRSD response variance and a Psychosomatic factor (“Early
Insomnia”, “Late Insomnia”, “Weight Loss”, “Appetite Loss”, “Hypochondriasis”,
“Psychomotor Agitation”, “Anxiety (Psych)”, and “Anxiety (Somatic)”) that explained 11.8% of
the variance. “Work/Activities”, “Middle Insomnia”, and “Guilt” loaded on both factors while
“Loss of Libido” did not load much on either (< .20), which impacted model interpretability.
Model 2 was not retained because its factor structure was difficult to interpret, its fit indices were
all poor, residual correlations were large, and it was not supported by any of the factor quantity
estimation procedures.
The structure of Model 2 was represented completely within the three-factor model of the
HRSD (Model 3), shown in Table 4. The Depression factor from Model 2 was observed again in
Model 3 (15.1% HRSD response variance explained), while Model 2’s Psychosomatic factor was
split into a Somatic factor (7.7% variance explained) and an Insomnia/Anxiety factor (9.0%
variance explained) in Model 3. “Loss of Libido” did not load highly on either factor and
“Work/Activities” loaded on all three factors. Model 3 was supported by the scree plot, but it
was not retained because all model fit indices were poor, other factor structures were easier to
interpret theoretically, and residual correlations were large.
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Table 4
Three-factor solution of HRSD items following oblique rotation with
direct quartimin simplicity criterion
Item
1. Depressed Mood
8. Psychomotor Retardation
3. Suicide
2. Guilt
13. Loss of Energy/Fatigue
14. Loss of Libido
16. Weight Loss
12. Loss of Appetite
9. Psychomotor Agitation
6. Late Insomnia
5. Middle Insomnia
11. Anxiety (Somatic)
10. Anxiety (Psych)
4. Early Insomnia
7. Work/Activities
15. Hypochondriasis

Depression

Somatic

Insomnia/
Anxiety

1.00
0.51
0.32
0.23
0.22
0.18
0.05
0.17
-0.03
-0.13
0.14
0.05
0.14
0.01
0.21
-0.17

0.05
-0.20
0.06
-0.12
0.00
-0.12
-1.04
-0.57
-0.26
-0.10
-0.02
0.12
0.05
-0.07
-0.20
-0.17

0.01
-0.09
0.17
0.18
0.06
0.09
-0.17
0.01
0.16
0.72
0.63
0.46
0.35
0.34
0.31
0.19

Note. Factor loadings are linear regression coefficients; bolded
loadings are primary; italicized and underlined loadings are secondary
The four-factor model (Model 4), shown in Table 5, had the same Depression factor
(7.0% HRSD response variance explained) as Models 2 and 3, the same Somatic factor (7.7%
variance explained) as Model 3, and the same Insomnia factor (16.6% variance explained) seen
in several other models. Additionally, it had a unique Anxiety/Other factor (7.4% variance
explained). “Work/Activities” loaded on each factor except Anxiety/Other. Although RMSEA
indicated mediocre fit and SRMR indicated good fit, Model 4 was not retained because GFI
indicated poor fit, residual correlations were sizeable, many HRSD items had low primary factor
loadings, and other models had better structures in terms of their theoretical interpretability.
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Table 5
Four-factor solution of HRSD items following oblique rotation with direct
quartimin simplicity criterion
Item
5. Middle Insomnia
6. Late Insomnia
4. Early Insomnia
7. Work/Activities
16. Weight Loss
12. Loss of Appetite
9. Psychomotor Agitation
1. Depressed Mood
8. Psychomotor Retardation
3. Suicide
13. Loss of Energy/Fatigue
11. Anxiety (Somatic)
10. Anxiety (Psych)
2. Guilt
14. Loss of Libido
15. Hypochondriasis

Insomnia

Somatic

Depression

Anxiety/
Other

1.03
0.52
0.29
0.21
0.01
0.11
0.15
0.10
-0.15
0.02
0.13
0.09
0.13
-0.05
-0.05
0.02

-0.05
0.08
0.07
0.21
1.03
0.57
0.22
-0.01
0.24
-0.05
0.00
-0.16
-0.09
0.10
0.11
0.14

0.11
-0.11
0.02
0.20
-0.04
0.12
-0.09
0.95
0.49
0.29
0.21
-0.04
0.05
0.14
0.11
-0.23

-0.15
0.15
0.05
0.12
-0.12
-0.04
0.16
0.11
0.08
0.27
0.00
0.69
0.54
0.47
0.31
0.29

Note. Factor loadings are linear regression coefficients; bolded loadings are
primary; italicized and underlined loadings are secondary

The five-factor model (Model 5), shown in Table 6, had the same Insomnia factor (16.6%
HRSD response variance explained) as Model 4, and it additionally had a Mood factor (7.0%
variance explained), a Weight/Appetite factor (7.7% variance explained), an Anxiety/Guilt factor
(7.6% variance explained), and an Anhedonia-Like factor (5.7% variance explained). Model 5
was supported by the Kaiser rule, the comparison data method, and the scree plot. Its SRMR
value indicated good fit and its RMSEA and GFI values approached good fit. Residual
correlations for Model 5 were much lower than for Model 4.
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Table 6
Five-factor solution of HRSD items following oblique rotation with direct quartimin simplicity
criterion
Item
5. Middle Insomnia
6. Late Insomnia
4. Early Insomnia
16. Weight Loss
12. Loss of Appetite
1. Depressed Mood
8. Psychomotor Retardation
3. Suicide
11. Anxiety (Somatic)
10. Anxiety (Psych)
2. Guilt
15. Hypochondriasis
13. Loss of Energy/Fatigue
14. Loss of Libido
9. Psychomotor Agitation
7. Work/Activities

Insomnia

Weight/
Appetite

Mood

Anxiety/
Guilt

AnhedoniaLike

1.04
0.52
0.29
0.01
0.12
0.15
-0.12
0.04
0.09
0.14
-0.03
0.00
0.12
-0.06
0.16
0.22

-0.08
0.08
0.06
1.03
0.57
-0.01
0.25
-0.04
-0.13
-0.06
0.12
0.14
-0.03
0.11
0.24
0.21

0.08
-0.11
0.01
-0.05
0.10
0.92
0.46
0.30
-0.04
0.07
0.15
-0.27
0.07
0.04
-0.04
0.14

-0.16
0.13
0.06
-0.14
-0.06
0.10
0.06
0.29
0.64
0.54
0.50
0.27
-0.10
0.28
0.22
0.08

0.08
0.01
-0.02
-0.04
0.03
0.15
0.12
-0.03
0.11
-0.07
-0.11
0.23
0.73
0.39
-0.35
0.29

Note. Factor loadings are linear regression coefficients; bolded loadings are primary; italicized and
underlined loadings are secondary
The six-factor model (Model 6), shown in Table 7, had the same Weight/Appetite and
Anxiety/Guilt factors, and a similar Mood factor as Model 5 (8.7%, 7.7%, and 6.9% HRSD
response variance explained, respectively). Additionally, Model 6 had an Insomnia/Inactivity
factor (16.1% variance explained), a Fatigue factor (6.9% variance explained), and “Suicide”
loaded onto its own factor (3.3% variance explained). Excluding Models 1, 2, 7, and 8, which
were all rejected due to theoretical implausibility or issues with parsimony, the lowest RMSEA
value was endorsed by Model 6, which indicated the best fit to the sample data on this index.
However, the RMSEA value of Model 5, despite suggesting mediocre fit, was only trivially
larger than that of Model 6, which suggested that marginal gain in model fit was not worth the
negative impact to parsimony caused by the addition of a sixth factor. In contrast, the difference
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in RMSEA between Models 4 and 5 were nontrivial, spanning more than half of a category
distinction in the cut-off criteria commonly used when evaluating RMSEA values. A similar
pattern was seen with the SRMR and GFI values; the improvement in model fit from Model 4 to
Model 5 was larger than the improvement from Model 5 to Model 6. Additionally, the presence
of one single-indicator factor among several multiple-indicator factors made the structure of
Model 6 more difficult to interpret than Model 5. For these reasons, Model 6 was not retained
and Model 5 was favoured instead.
Table 7
Six-factor solution of HRSD items following oblique rotation with direct quartimin simplicity criterion
Item

Insomnia/
Inactivity

Weight/
Appetite

Fatigue

Mood

Anxiety
/Guilt

Suicide

5. Middle Insomnia
0.94
-0.06
-0.11
0.18
-0.01
-0.41
6. Late Insomnia
0.65
0.05
0.07
-0.15
0.05
0.14
7. Work/Activities
0.35
0.18
-0.18
0.08
-0.02
0.28
4. Early Insomnia
0.35
0.05
0.01
-0.01
0.01
0.05
16. Weight Loss
0.00
1.03
0.00
-0.08
-0.09
-0.06
12. Loss of Appetite
0.13
0.56
-0.02
0.08
-0.04
0.01
13. Loss of Energy/Fatigue
0.03
-0.04
-1.02
0.07
-0.06
-0.14
14. Loss of Libido
-0.03
0.10
-0.28
0.02
0.23
0.13
1. Depressed Mood
0.07
0.04
-0.17
0.91
0.21
0.02
8. Psychomotor Retardation
-0.06
0.25
-0.13
0.38
0.00
0.27
15. Hypochondriasis
0.05
0.11
-0.18
-0.29
0.20
0.10
11. Anxiety (Somatic)
0.07
-0.15
-0.12
-0.07
0.67
0.04
10. Anxiety (Psych)
0.06
-0.06
0.03
0.06
0.63
-0.09
2. Guilt
-0.02
0.12
0.06
0.11
0.45
0.13
9. Psychomotor Agitation
0.03
0.26
0.18
-0.02
0.33
-0.26
3. Suicide
0.16
-0.05
0.12
0.23
0.16
0.34
Note. Factor loadings are linear regression coefficients; bolded loadings are primary; italicized and
underlined loadings are secondary

The seven-factor model (Model 7) was not retained because the items that loaded onto
the same major common factors were sometimes theoretically disparate from each other or the
factors were too vague as to what real-world constructs they represented. For example, one factor
only had primary loadings from “Psychomotor Agitation” and “Work/Activities” in an inverse
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relationship, which could not be interpreted as a meaningful common factor, but rather as a way
for the model to account for an estimated inverse association between these items. Another
example was a factor with two primary loadings from “Depressed Mood” and “Psychomotor
Retardation”, with a third, inverse loading from “Hypochondriasis”; while it would be expected
that a common factor that negatively influences mood would also be associated with
psychomotor retardation, there is no theoretical justification for why such a factor would be
associated with reduced hypochondriasis.
The eight-factor model (Model 8), like Model 7, was not retained because some items
loading onto the same factor were not supported by theory and were thus likely to be statistical
artifacts that may represent common error variance (e.g. “Suicide,” “Guilt,” and “Loss of
Libido”). Further, Model 8 was complicated by two factors with primary loadings from only one
item each: one for “Psychomotor Retardation” and another for “Loss of Energy / Fatigue.” A
mixed measurement model, such as that with single-indicator factors combined with multipleindicator factors, was deemed too difficult to interpret when associated with the CECA variables
in the structural models and thus Model 8 was rejected.
The VSS test revealed that very simple structure would be achieved with 15 factors,
suggesting that the efforts made in this investigation to group items together based on their
associations with major common factors necessarily neglected much item-level variance that
would be accounted for if more complex but ultimately impractical models had been considered.
This observation was likewise represented within the item communalities for each model (Table
8), as many tended to increase and eventually cap out at the maximum value as an increasing
number of factors beyond eight were included within the model (not reported here because these
models were not under formal consideration).
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Table 8
HRSD item communalities for first eight EFA models
Items \ # of Factors
1
2
3
4
1. Depressed Mood
.31 1.00 1.00 1.00
2. Guilt
.19
.16
.15
.29
3. Suicide
.14
.16
.16
.18
4. Early Insomnia
.12
.14
.14
.12
5. Middle Insomnia
.28
.37
.48 1.00
6. Late Insomnia
.25
.43
.53
.37
7. Work/Activities
.31
.28
.28
.23
8. Psychomotor Retardation
.18
.26
.30
.33
9. Psychomotor Agitation
.05
.09
.11
.15
10. Anxiety (Psych)
.14
.13
.16
.34
11. Anxiety (Somatic)
.14
.14
.20
.46
12. Loss of Appetite
.22
.22
.38
.38
13. Loss of Energy/Fatigue
.05
.06
.06
.07
14. Loss of Libido
.11
.08
.08
.14
15. Hypochondriasis
.04
.10
.09
.15
16. Weight Loss
.20
.24 1.00 1.00

5
1.00
.34
.20
.12
1.00
.37
.29
.33
.28
.35
.43
.38
.55
.29
.22
1.00

6
1.00
.30
.29
.14
1.00
.48
.40
.38
.28
.41
.48
.39
1.00
.21
.20
1.00

7
1.00
.42
.33
.19
1.00
.54
.40
.37
.35
.31
1.00
.41
.54
.35
.25
1.00

8
1.00
.39
.35
.23
.75
.55
.42
1.00
.52
.29
1.00
.42
1.00
.31
.24
1.00

Taken together, the EFA results indicate that Model 5 is the most well-supported
measurement model of the HRSD out of the eight investigated. Model 5 is theoretically
plausible; it has acceptable to good fit according to its RMSEA value; it has good fit according to
its SRMR value; its model fit indices are not appreciably improved by an additional factor; and,
it is supported by the scree plot, comparison data method, and Kaiser rule techniques for
estimating an accurate number of factors. Additionally, Model 5 sits in a sweet spot among the
other models, where the variance explained, number of residual correlations > .05, the factor
loadings, and item communalities are meaningfully improved when compared to Model 4, but
adding a sixth factor (Model 6) does not improve these model characteristics meaningfully
enough to warrant the expense to parsimony (especially when one of the factors had only a single
indicator variable). Therefore, Model 5, consisting of the five factors Insomnia, Weight/Appetite,
Mood, Anxiety/Guilt, and Anhedonia-Like, was the only data-driven measurement model of the
HRSD compared against the Shafer (2006) measurement model, and the only one used to
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investigate associations between CM variables and HRSD major common factors in the datadriven structural models.
Evaluating HRSD Measurement Models with Confirmatory Factor Analysis
The polychoric correlation matrix used for the structural models is shown in Table 9 and
is virtually identical to the matrix used here to estimate the measurement models with CFA
(minus the inclusion of the CECA variables); therefore, only the complete SEM correlation
matrix is reported for simplicity. The data-driven measurement model was specified based on the
primary factor loadings of the five-factor model retained from the EFA; all other factor loadings
were fixed at zero (Figure 3). This measurement model was investigated alongside the theoretical
four-factor measurement model, specified based on primary factor loadings from the Shafer
(2006) meta-analysis (Figure 1).
Modification indices suggested that re-specifying the theoretical measurement model
would improve its fit, but this model was left unchanged so that it would remain as true to its
published form as possible; going ahead with model modification would have meant testing a
fundamentally different model than that identified by Shafer’s (2006) meta-analysis (a caveat
being that the “Insight” item was excluded from the present investigation). The data-driven
measurement model did not show the expected negative association between the “Psychomotor
Agitation” item and the Anhedonia-Like factor, β = 0.04, SE = 0.08, T = 0.53, p = .600, as was
suggested by the five-factor EFA model. Instead of setting this path to zero, however,
modification indices showed that switching this item to load onto the Anxiety/Guilt factor would
reduce the chi-square value of the model by a sizeable 20.1 points, improving model fit, and this
change was supported by theoretical consideration; psychomotor agitation is fairly common in
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Table 9
Polychoric correlation matrix of HDRS items and CECA variables
n = 237
1
2
3
4
5
6
1. Depressed Mood
1.0 .28 .36 .14 .33 .12
2. Guilt
1.0 .30 .18 .11 .16
3. Suicide
1.0 .17 .11 .14
4. Early Insomnia
1.0 .30 .26
5. Middle Insomnia
1.0 .54
6. Late Insomnia
1.0
7. Work/Activities
8. PM Retardation
9. PM Agitation
10. Anxiety (Psych)
11. Anxiety (Somatic)
12. Loss of Appetite
13. Loss of Energy/ Fatigue
14. Loss of Libido
15. Hypochondriasis
16. Weight Loss
17. Emotional Maltreatment
18. Physical Maltreatment
19. Sexual Maltreatment
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7
.33
.16
.23
.16
.31
.35
1.0

8
.50
.19
.25
.19
.04
.13
.21
1.0

9
.04
.24
.01
.21
.23
.15
-.07
.00
1.0

10
.24
.31
.12
.10
.25
.17
.16
.07
.18
1.0

11
.17
.23
.15
.05
.21
.30
.18
.04
.17
.42
1.0

12
.23
.13
.06
.12
.25
.23
.27
.27
.11
.06
.09
1.0

13
14
15
16
17
18
19
.23 .23 -.12 .11 .22 .24 .25
-.06 .20 .10 .19 .17 .11 .19
-.07 .14 .14 .03 .44 .24 .26
.04 .13 .01 .15 .20 .16 .07
.18 .08 .05 .19 .10 .13 .16
.01 .03 .16 .23 .21 .08 .24
.25 .27 .03 .29 .20 .21 .27
.18 .03 .04 .24 .17 .21 .10
-.21 -.10 .02 .27 .06 .02 -.13
-.03 .15 .11 .06 .12 .20 .12
.11 .22 .16 -.01 .01 .07 .21
.07 .11 .06 .59 .08 .02 .26
1.0 .28 .16 .05 .08 .03 .20
1.0 .22 .15 -.09 .16 .10
1.0 .19 -.02 -.02 -.03
1.0 .12 .07 .09
1.0 .75 .34
1.0 .27
1.0

Figure 3. Five-factor measurement model of the HRSD derived from exploratory factor analysis.
Before model modification, the “Psychomotor Agitation” item was specified to load onto the
Anhedonia-Like factor (red solid arrow). Post-modification, the item was specified to load onto
the Anxiety/Guilt factor (red dotted arrow). “Psychomotor Agitation” had a negative association
with the Anhedonia-Like factor pre-modification and a positive association with the
Anxiety/Guilt factor post-modification.
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individuals diagnosed with an anxiety disorder. Therefore, the “Psychomotor Agitation” item
was specified to load onto the Anxiety/Guilt factor instead of the Anhedonia-Like factor.
The complexity-2 version of the data-driven measurement model returned a non-positive
definite estimated covariance matrix, as did every complexity-2 model tested informally. This
was confirmed by a negative variance value for the “Depressed Mood” item that was estimated
by the model. Therefore, the complexity-2 data-driven model was rejected and only the
complexity-1 version was considered further. Model fit indices for the theoretical measurement
model and the modified data-driven measurement model are summarized in Table 10. For the
theoretical model, all items had significant associations with their common factors except the
“Low Energy / Fatigue” item, which was not significantly associated with the Somatic factor.
The chi-square goodness of fit test was significant, and the RMSEA, SRMR, CFI, and TLI fit
indices were all poor for this model. All factor loadings were statistically significant in the
modified data-driven model. For that model, the chi-square goodness of fit test was significant,
and additionally, RMSEA showed acceptable fit, SRMR showed good fit, and CFI and TLI
showed poor fit. Although the modified data-driven model outperformed the theoretical model,
as shown by the significant chi-square difference test, χ2(4) = 64.4, p < .0001, both were retained
to serve as measurement models of the HRSD during the SEM analysis. The parameter estimates
and statistical test results for each model are shown in Tables 11 and 12.
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Table 10
Fit indices of the HRSD measurement models
Four Factors
Five Factors*
Chi-square
χ2(98) = 381.17 χ2(94) = 316.77
goodness of fit
p < .0001
p < .0001
RMSEA
0.109
SRMR
0.092
CFI
0.648
TLI
0.570
AIC
3417.47
BIC
3550.20
* After model modification

0.099
0.076
0.725
0.649
3359.49
3506.20

Evaluating the Structural Models
The two a priori structural models are presented in Figure 4; one utilized the four-factor
theoretical measurement model of the HRSD, and another utilized the five-factor measurement
model derived via factor analysis. In each a priori model, the CECA variables (emotional,
physical, and sexual maltreatment) were permitted to associate freely with each HRSD factor and
were free to covary with each other. The error terms of the HRSD factors were all free to covary
with each other. This means that each association between one CECA variable and one HRSD
factor was independent such that it controlled for the other two CECA variables and the common
error variance across the HRSD factors.

43

Table 11
Parameter estimates and standard errors for the four-factor (theoretical) measurement
model of the HRSD
Common
Parameter
Standard
Item
T-value
Factor
Estimate
Error
1. Depressed Mood
Depression
0.75
0.07
11.06***
2. Guilt
Depression
0.43
0.07
6.09***
3. Suicide
Depression
0.47
0.07
6.71***
4. Early Insomnia
Insomnia
0.40
0.07
5.57***
5. Middle Insomnia
Insomnia
0.77
0.07
10.51***
6. Late Insomnia
Insomnia
0.69
0.07
9.58***
7. Work/Activities
Depression
0.48
0.07
6.79***
8. Psychomotor Retardation Depression
0.57
0.07
8.27***
9. Psychomotor Agitation
Anxiety
0.30
0.08
3.83***
10. Anxiety (Psych)
Anxiety
0.67
0.08
7.94***
11. Anxiety (Somatic)
Anxiety
0.67
0.08
8.07***
12. Loss of Appetite
Somatic
0.79
0.08
9.91***
13. Loss of Energy/Fatigue
Somatic
0.13
0.07
1.73+
14. Loss of Libido
Somatic
0.21
0.07
2.83**
15. Hypochondriasis
Anxiety
0.20
0.08
2.57*
16. Weight Loss
Somatic
0.72
0.08
9.34***
+
p < .10, * p < .05, ** p < .01, *** p < .001
Table 12
Parameter estimates and standard error for the modified five-factor (data-driven)
measurement model of the HRSD
Parameter
Standard
Item
Common Factor
T-value
Estimate
Error
1. Depressed Mood
Mood
0.86
0.08
11.42***
2. Guilt
Anxiety/Guilt
0.51
0.07
6.79***
3. Suicide
Mood
0.44
0.07
6.19***
4. Early Insomnia
Insomnia
0.40
0.07
5.59***
5. Middle Insomnia
Insomnia
0.76
0.07
10.68***
6. Late Insomnia
Insomnia
0.70
0.07
9.88***
7. Work/Activities
Anhedonia-Like
0.74
0.09
8.52***
8. Psychomotor Retardation
Mood
0.57
0.07
8.13***
9. Psychomotor Agitation
Anxiety/Guilt
0.34
0.08
4.44***
10. Anxiety (Psych)
Anxiety/Guilt
0.65
0.08
8.66***
11. Anxiety (Somatic)
Anxiety/Guilt
0.62
0.08
8.30***
12. Loss of Appetite
Weight/Appetite
0.80
0.09
9.45***
13. Loss of Energy/Fatigue
Anhedonia-Like
0.36
0.08
4.80***
14. Loss of Libido
Anhedonia-Like
0.38
0.08
5.08***
15. Hypochondriasis
Anxiety/Guilt
0.21
0.08
2.76**
16. Weight Loss
Weight/Appetite
0.73
0.08
8.94***
** p < .01, *** p < .001
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A

B

Figure 4. Structural models with CECA CM variables predicting HRSD factors. Directed arcs
represent predictive associations, and non-directed arcs represent covariate associations. A) The
theoretical structural model with four HRSD factors. B) The data-driven structural model with
five HRSD factors; EM: Emotional Maltreatment; PM: Physical Maltreatment; SM: Sexual
Maltreatment.
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The parameter estimates and standard errors are presented in Table 13 for the a priori
four-factor model and Table 14 for the a priori five-factor model. With both structural models,
sexual maltreatment was significantly associated with all MDD symptom dimensions captured
by the factors of the HRSD. With the four-factor model, emotional maltreatment was
significantly associated with the Depression factor and physical maltreatment was significantly
associated with the Anxiety factor. With the five-factor model, physical maltreatment was
significantly associated with the Anhedonia-Like factor.
Table 13
Parameter estimates and standard errors of the directional
associations for the theoretical structural model
HRSD
Parameter
Standard
CM Type
T-value
Factor
Estimate
Error
Emotional
Anxiety
-0.17
0.13
-1.32+
Maltreatment Depression
0.25
0.13
2.00*
Somatic
0.09
0.12
0.77
Insomnia
0.21
0.12
1.73+
Physical
Anxiety
0.27
0.13
2.07*
Maltreatment Depression
0.16
0.12
1.29+
Somatic
-0.09
0.11
-0.77
Insomnia
-0.05
0.12
-0.43
Sexual
Anxiety
0.20
0.09
2.24*
Maltreatment Depression
0.31
0.09
3.44***
Somatic
0.27
0.08
3.30***
Insomnia
0.23
0.08
2.67**
+
p < .10, * p < .05, ** p < .01, *** p < .001
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Table 14
Parameter estimates and standard errors of the directional associations for
the data-driven structural model
Parameter
Standard
CM Subtype HRSD Factor
T-value
Estimate
Error
Emotional
Insomnia
0.21
0.12
1.76+
Maltreatment Weight/Appetite
0.10
0.11
0.90
Mood
0.17
0.12
1.36+
Anxiety/Guilt
-0.09
0.13
-0.69
Anhedonia-Like
-0.21
0.14
-1.46+
Physical
Insomnia
-0.05
0.12
-0.45
Maltreatment Weight/Appetite
-0.11
0.11
-1.02
Mood
0.18
0.12
1.54+
Anxiety/Guilt
0.23
0.13
1.78+
Anhedonia-Like
0.38
0.14
2.65**
Sexual
Insomnia
0.23
0.08
2.67**
Maltreatment Weight/Appetite
0.27
0.08
3.34***
Mood
0.23
0.09
2.71**
Anxiety/Guilt
0.21
0.09
2.31*
Anhedonia-Like
0.39
0.11
3.73***
+
p < .10, * p < .05, ** p < .01, *** p < .001
The CECA variables significantly covaried with each other, as did most error terms of the
HRSD factors for both measurement models. The parameters estimating these sets of covariance,
along with their associated standard errors are presented in Table 15 for the CECA variables,
Table 16 for HRSD factors from the four-factor measurement model, and Table 17 for HRSD
factors from the five-factor measurement model; the Anxiety and Somatic factors did not
significantly covary in the four-factor model, and similarly, the analogous Anxiety/Guilt and
Weight/Appetite factor of the five-factor model did not significantly covary.
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Table 15
Covariance matrix of CECA variables
Emotional
Maltreatment
Emotional Maltreatment
ρ = 1.00

Physical Maltreatment

Physical
Maltreatment
ρ = 0.75
SE = 0.08
T = 9.22***

Sexual
Maltreatment
ρ = 0.34
SE = 0.07
T = 4.98***

ρ = 1.00

ρ = 0.27
SE = 0.07
T = 3.98***
ρ = 1.00

Sexual Maltreatment
*** p < .001

Table 16
Error covariance matrix of MDD dimensions (four-factor measurement model)
Anxiety
Depression
Somatic
Insomnia
Anxiety
ρ = 1.00
ρ = 0.38
ρ = 0.13
ρ = 0.49
SE = 0.10
SE = 0.10
SE = 0.09
T = 3.88***
T = 1.37+
T = 5.55***
Depression

ρ = 1.00

ρ = 0.39
ρ = 0.38
SE = 0.09
SE = 0.09
T = 4.55*** T = 4.23***
ρ = 1.00

Somatic

ρ = 0.36

SE = 0.08
T = 4.29***
ρ = 1.00

Insomnia
+
p < .10, *** p < .001
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Table 17
Error covariance matrix of MDD dimensions (five-factor measurement model)
Weight/
Anxiety/
Insomnia
Mood
Appetite
Guilt
Insomnia
ρ = 1.00
ρ = 0.36
ρ = 0.27
ρ = 0.47
SE = 0.08
SE = 0.09
SE = 0.09
T = 4.06*** T = 2.96** T = 5.47***
Weight/Appetite

ρ = 1.00

Mood

AnhedoniaLike
ρ = 0.50
SE = 0.10
T = 5.02***

ρ = 0.28

ρ = 0.15

ρ = 0.39

SE = 0.08
T = 3.36***

SE = 0.09
T = 1.63+

SE = 0.10
T = 3.92***

ρ = 1.00

ρ = 0.33
SE = 0.09
T = 3.57***

ρ = 0.53
SE = 0.10
T = 5.25***

ρ = 1.00

ρ = 0.30
SE = 0.11
T = 2.65**

Anxiety/Guilt

ρ = 1.00

Anhedonia-Like
+
p < .10, * p < .05, ** p < .01, *** p < .001

With the four-factor measurement model, variation in the CECA variables accounted for
7.3% of the variance within the Anxiety factor, 24.3% within the Depression factor, 7.4% within
the Somatic factor, and 9.7% within the Insomnia factor. With the five-factor measurement
model, the CECA variables accounted for 9.8% of the variance within the Insomnia factor, 7.4%
within the Weight/Appetite factor, 17.1% within the Depression factor, 7.7% within the
Anxiety/Guilt factor, and 19.8% within the Anhedonia-Like factor.
Post hoc structural models with constrained equalities were specified based on the pattern
of results observed within the a priori structural models and tested against them using chi-square
difference tests. Among the four factors of the theoretical HRSD model, Anxiety was more
strongly associated with sexual maltreatment than with emotional maltreatment, χ2(1) = 4.34, p =
.037, and more strongly associated with physical vs. emotional maltreatment as a trend, χ2(1) =
3.32, p = .068. No significant difference between sexual and physical maltreatment was
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observed, χ2(1) = 0.14, p = .705. Depression was not more strongly associated with one CM type
over another (p-values > .337). The Somatic factor was more strongly associated with sexual vs.
physical maltreatment, χ2(1) = 5.90, p = .015, with no significant differences among the other
CM types (p-values > .255). Finally, Insomnia was more strongly associated with sexual vs.
physical maltreatment as a trend, χ2(1) = 3.16, p = .075, with no significant differences among
the other CM types (p-values > .929).
Looking within each CM type, the association of emotional maltreatment with the
Depression factor was significantly stronger than its association with the Anxiety factor, χ2(1) =
6.50, p = .011, while all other post hoc models assessing associations with emotional
maltreatment were equal in fit to the a priori model (p-values > .288). The association of
physical maltreatment with the Anxiety factor was significantly stronger than its association with
the Somatic factor, χ2(1) = 4.49, p = .034, and Insomnia factor, χ2(1) = 4.38, p = .036, while all
other post hoc models assessing associations with physical maltreatment were equal to the a
priori model (p-values > 0.998). Finally, the associations of sexual maltreatment with each
HRSD factor were statistically equal, based on post hoc models that were equal in fit to the a
priori model (p-values > .376).
For the data-driven structural model with five HRSD factors, Insomnia was more
strongly associated with sexual vs. physical maltreatment as a trend, χ2(1) = 3.27, p = .071, while
the differences between the remaining associations were not significant (p-values > .944).
Weight/Appetite was more strongly associated with sexual vs. physical maltreatment, χ2(1) =
6.93, p = .009, while other differences in associations with this factor were not significant (pvalues > .310); Mood was not more strongly associated with one CM type over another (p-values
> .701); the association with the Anxiety/Guilt factor was stronger for sexual maltreatment than it
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was for emotional maltreatment as a trend, χ2(1) = 2.79 , p = .095, while other differences
between the effects of the CM types on this factor were not significant (p-values > .899). Finally,
the Anhedonia-Like factor was more strongly associated with sexual maltreatment than with
emotional abuse, χ2(1) = 8.44, p = .004, while other differences in associations between the CM
types and this factor were not significant (p-values > .929).
Differential associations within emotional maltreatment were not tested in the five-factor
model because no significant associations with the HRSD factors were observed. The association
between physical maltreatment and the Anhedonia-Like factor was greater than its associations
with the Weight/Appetite factor, χ2(1) = 8.78, p = .003, and the Insomnia factor, χ2(1) = 6.51, p =
.011, while all other differences in associations with physical maltreatment were not significant
(p-values > .252). The associations between sexual maltreatment and each of the HRSD factors
were not significantly different from each other (p-values > .142).
The data-driven a priori structural model outperformed the theoretical a priori structural
model (ΔAIC = 218.5; ΔBIC = 27.1). However, almost all model fit indices were poor for both
models. For the theoretical structural model, the chi-square test of perfect fit was significant,
χ2(134) = 596.33, p < .001, RMSEA was 0.121 (poor fit), SRMR was .087 (poor fit), CFI was
0.628 (poor fit), and TLI was .525 (poor fit). For the data-driven structural model, the chi-square
test of perfect fit was significant, χ2(127) = 530.99, p < .001, RMSEA was 0.116 (poor fit),
SRMR was .077 (good fit), CFI was 0.675 (poor fit), and TLI was .562 (poor fit). Despite some
significant chi-square difference tests between post hoc structural models and their respective a
priori models, as well as an SRMR just below the good fit cut-off for the data-driven model, no
structural models adequately represented the sample data. Therefore, no structural models were
formally retained following the SEM analysis.
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Chapter 5
Discussion
The main findings from the present investigation can be summarized as such: 1) Using
factor analytical procedures appropriately suited for ordinal, non-normal data with an
intercorrelated factor structure, a unique five-factor solution to the HRSD emerged that, against
predictions, was statistically better at representing the sample covariance than a theoretical fourfactor model derived from the meta-analysis of 17 other studies that used the HRSD. 2) Using
SEM procedures that corrected for the co-occurrence of CM types and HRSD error covariance,
sexual maltreatment had especially potent and broad associations with each of the symptom
dimensions captured by the HRSD, contrary to hypotheses that all CM types would show
significant symptom associations at different potencies. Specifically, across theoretical and datadriven models, core mood-related symptoms were significantly associated with both emotional
and sexual maltreatment, and were associated with physical maltreatment at a trend level;
anxiety and anhedonic symptoms were significantly associated with both physical and sexual
maltreatment, and were associated with emotional maltreatment at a trend level; insomnia
symptoms and symptoms related to loss of weight and appetite were significantly associated only
with sexual maltreatment. However, these results must be interpreted with caution because none
of the tested structural models were found to represent the sample covariance adequately. 3) As
expected, all three types of CM significantly co-occurred and, except for factors related to
somatic and anxiety symptoms, each MDD symptom dimension had significant error covariance.
4) Differences among the pattern of associations were observed that depended on how the
measurement model of the HRSD was defined; the association between emotional maltreatment
and mood-related symptoms was significant when using the four-factor theoretical model, but
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not the five-factor data-driven model, for example. Each of these findings is discussed in more
detail below, starting with the results from the EFA and CFA of the HRSD.
Factor Analysis of the Hamilton Rating Scale for Depression
The EFA of the first 16 items of the HRSD supported a five-factor structure of MDD, out
of eight factor structures tested. The Insomnia factor captured the most variance in HRSD
responses and represented a symptom dimension related to problems falling asleep, staying
asleep, and/or waking up too early. This was followed by a Weight/Appetite factor that
represented a symptom dimension related to reduced appetite and weight loss, as well as an
Anxiety/Guilt factor that represented a dimension linked to psychological and somatic anxiety
symptoms paired with excessive guilt. A Mood factor followed, which represented a symptom
dimension related to low mood, psychomotor retardation, and suicidal ideation/behaviour.
Finally, there was an Anhedonia-Like factor, which was inversely associated with psychomotor
agitation (before modification during CFA) and represented a symptom dimension pertaining to
fatigue, low energy, and a general loss of interest or enjoyment in work, hobbies, or sex. The
five-factor model of the HRSD was theoretically plausible, demonstrated good fit to the sample
data, and demonstrated many favourable characteristics that support its validity and
implementation as the HRSD measurement model of-choice in the data-driven structural models
of the present investigation.
A large proportion of the variance in HRSD responses (~55%) was not accounted for by
the five-factor model, which is somewhat higher than expected compared to other EFA studies of
the HRSD (~42% residual variance on average; Shafer, 2006). This means that, as with virtually
every measurement model, the five-factor model here is best understood as a simplified
representation of reality, which accounts for some commonality between measured variables, but
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it is certainly not a complete representation of MDD, nor does it fully represent all the common
variance in MDD symptom severity that is captured by the items of the HRSD. It is additionally
important to point out that very simple structure of the HRSD was achieved with a 15-factor
solution in this analysis, which is the maximum number of factors possible with 16 items. This
suggests that the average unique variance for each item is appreciably greater than the common
variance accounted for by each major common factor (Kline, 2015). What is important to
conclude from the present EFA is that the five-factor model was the best representation of the
sample HRSD data out of the models tested, and therefore it was the best suited to serve as the
data-driven measurement model of the HRSD within the subsequent SEM analyses.
Besides the Insomnia factor, the five-factor data-driven measurement model of the HRSD
differed in several meaningful ways from the four-factor theoretical model taken from Shafer’s
(2006) meta-analysis. Shafer’s Anxiety factor differed from the present Anxiety/Guilt factor such
that the theoretical model also contained the “Psychomotor Agitation” item and lacked the
“Guilt” item. The previously identified Depression factor differed from the present Mood factor
in that the theoretical model also contained the “Work/Activities” and “Guilt” items. Finally,
Shafer’s Somatic factor was not represented well in the present model, with the “Loss of
Appetite” and “Weight Loss” items being associated with their own Weight/Appetite factor and
“Loss of Energy/Fatigue” and “Loss of Libido” items grouping with the “Work/Activities” and
“Psychomotor Agitation” (inverse association) to form the new Anhedonia-Like factor. To
clarify, however, EFA supported a primary loading between the “Psychomotor Agitation” item
and the Anhedonia-Like factor, but the subsequent CFA supported modification of the HRSD
measurement model so that this item loaded onto the Anxiety/Guilt factor instead. This suggests
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that psychomotor agitation is likely associated with the two dimensions of MDD that these
factors represent.
When the data-driven and theoretical models were compared statistically using CFA, the
data-driven model was found to better account for the covariance in the sample data, which
suggests that the theoretical model may not be reliable across studies and does not properly
represent the statistical population from which the current sample data were drawn. Statistical
differences between the two models are unsurprising, however, as the HRSD has been shown to
have a diverse range of factor structures across studies (Bagby et al., 2004), and limited evidence
suggests that variance in factor structure does not depend on sample size or type, rotation
procedure, or factor extraction method (Shafer, 2006). If true, this would imply that most of the
variance in observed factor structures might be a statistical artifact brought on by the
psychometric properties of the HRSD and study-level differences in measurement error, but such
a research question has yet to be investigated thoroughly. Additionally, differences in fit between
the data-driven and theoretical models may have been due to the characteristics of the present
sample; rather than a sample of in- or out-patients that may be older and have more experience
with depression, the present investigation examined a community sample of mainly young
participants on their first episode of depression, only about half of whom were engaged in
treatment. Therefore, the support for a five-factor model in the present investigation over the
four-factor theoretical model may reflect that a five-factor model better represents a clinical
population characterized by younger age, recent onset, greater proportion of first episodes, and
lower proportion of treatment engagement compared to the samples used to produce the fourfactor theoretical model.
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In Shafer’s (2006) meta-analysis, he observed HRSD factor structures that ranged from
three to eight major common factors across 17 studies, with five to six factors reported on
average. Importantly, none of the studies covered in the meta-analysis endorsed the same factor
structure as that derived from the meta-analysis; and similarly, none of the studies covered by the
meta-analysis or conducted since have revealed the same HRSD factor structure as the one
within the five-factor model of the present investigation (Broen et al., 2015; Goldberger, Guelfi,
& Sheehan, 2011; Grover et al., 2017; Guillén et al., 2012; Moritz et al., 2004; Olden et al.,
2009; Pancheri et al., 2002; Shafer, 2006; Tokuoka et al., 2016). It appears that only one other
study has identified a five-factor structure of the HRSD, but this structure is relatively difficult to
interpret theoretically because it shows the “Suicide” item loading most highly with the insomnia
items and one of the factors only has primary loadings from the “Hypochondriasis” and “Weight
Loss” items (Ramos-Brieva & Cordero-Villafafila, 1988). Therefore, the present investigation
appears to be the only one to identify a five-factor structure of the HRSD, where each of the
factors is theoretically interpretable.
The poor generalizability and reliability of the HRSD’s factor structure were also
captured in a series of CFAs by Cole et al. (2004), in which none of the seven previously
identified HRSD measurement models demonstrated adequate fit with their sample of nearly 400
participants. In addition, a review of previous EFAs of the HRSD found no two factor structures
were alike across 15 studies. In that review, Bagby and colleagues (2004) concluded that the
HRSD was certainly multi-dimensional, with available evidence most reliably indicating distinct
insomnia and general depression factors, but that the precise factor structure of the HRSD
remained uncertain. Altogether, this suggests that the HRSD is not reliable in its ability to
capture common factors that influence participants’ responses and clinicians’ ratings on this
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scale. Actually, evidence of HRSD factor instability was seen in the results of the factor quantity
estimation procedures employed during the present investigation; across procedures, a total of
five candidate models were statistically (not theoretically) supported, ranging from a singlefactor solution up to a whopping 15 factors.
There are many possible reasons for the HRSD’s unstable factor structure. Statistically,
16 items are far too few to find associations with the large number of major common factors that
would be expected for a heterogeneous syndrome like depression. If, in reality, the HRSD taps
into many different MDD symptom dimensions, this would ideally be represented by a number
of factors equal to the number of symptom dimensions that influence the participants’ responses.
However, this cannot occur if many of the symptom dimensions only have one item each that
they meaningfully influence, because doing so necessarily assumes the single item is a perfect
representation of the symptom dimension, which it never is. To get around this limitation, factor
analyses of the HRSD, including the present investigation, must select a fewer number of factors
to estimate than the number of MDD dimensions that likely influence the measure. The
estimation of fewer factors than the MDD dimensions they represent necessarily constricts the
data into an oversimplified representation that increases the variability in major common factor
structures estimated across studies brought on by trivial differences in factor loadings and other
statistical artifacts. Pragmatic considerations about factor instability largely surround issues with
interrater and test-retest reliability that, while “acceptable” at the whole-measure level, have been
shown to be inadequate at the item level for many items in several studies; this is especially true
when the interviewers were not provided with a structured interview or query guidelines (Bagby
et al., 2004). Poor reliability is less likely a concern here because interviewers were provided
query guidelines for the HRSD, but poor reliability in previous studies may provide some
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explanation as to why the present model’s factor structure has not been seen before. Finally,
instability in factor structure may come from differences in study populations, but this has yet to
be untangled from the methodological explanations described so far. Hypothetically, the
populations that each sample were drawn from may come with different etiologies, severities,
and forms of MDD that are best represented with different measurement models of the HRSD;
the symptoms of MDD may change across the life span, they may depend on gender or
comorbidity, or severe MDD may be associated with a different factor structure than mild or
moderate MDD, for some examples.
When examining differences from previous research regarding HRSD factor structure, it
is important to consider noteworthy differences in the EFA procedures employed. Virtually all
studies that have tried to elucidate the structure of the HRSD have utilized either PCA or EFA
with varimax (i.e. orthogonal) rotation on a Pearson correlation matrix, procedures known not to
perform well when estimating models that have intercorrelated factors of ordinal data (Basto &
Pereira, 2012; Holgado-Tello, Chacon-Moscoso, Garcia, & Vila-Abad, 2010). In contrast, the
present investigation used EFA with direct quartimin (i.e. oblique) rotation on a polychoric
correlation matrix. Unlike orthogonal rotation procedures, oblique rotation allows for major
common factors to correlate and thus properly reflects the inherent interrelatedness of the MDD
symptom dimensions that those factors represent. Additionally, Pearson correlations assume that
variables are continuous in scale, and they are known to perform well with interval data. HRSD
items, however, are not interval in scale because the difference in symptom severity between a
score of 0 and a score of 1 on a given item is not equal to the distance between scores of 1 and 2.
Being ordinal in nature, the HRSD is much better suited to factor analyses utilizing polychoric
correlation matrices, which incorporate the variances and distributions of the item responses to
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more accurately model the differences between non-interval scale degrees (Basto & Pereira,
2012; Holgado-Tello et al., 2010). By following recommended EFA procedures for ordinal data,
the present investigation has identified a unique and interpretable factor structure for the HRSD
that may be inaccessible through historically used approaches that inappropriately assume MDD
symptom dimensions are uncorrelated and data is interval in scale.
Although the five-factor model of the HRSD identified in the present investigation differs
in many ways from the Shafer (2006) model and is unique from models found from previous
research, it still shares some similarities with other HRSD factor structures when individual
factors are considered. For instance, the Insomnia factor in common between the five-factor
model and Shafer’s (2006) model has been observed numerous times before, composed of the
three insomnia items, and is perhaps the most stable factor to be observed across studies.
Additionally, every published model includes some kind of core depression factor that is most
typically made up of “Depressed Mood” and some combination of the “Suicide”, “Psychomotor
Retardation”, “Work/Activities”, “Guilt”, and “Anxiety (Psych)” items (Bagby et al., 2004); the
specific configuration of the five-factor model’s Mood factor, composed of the first three items
listed, has not been observed previously, however. The “Weight Loss” and “Appetite Loss”
items almost always load onto the same common factor across studies, but usually along with
other items as well. Although these items usually load with others, the Weight/Appetite factor of
the present five-factor model, which only has these two items, has been observed several times
before (e.g. Pancheri et al., 2002; Tokuoka et al., 2016). The “Anxiety (Psych)” and “Anxiety
(Somatic)” items load together very frequently across studies, usually with a combination of
other items associated with the syndrome of anxiety, including “Psychomotor Agitation”,
“Guilt”, and “Hypochondriasis”; the five-factor model’s Anxiety/Guilt factor had all of these
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items and has been seen before in the five-factor model identified by Ramos-Brieva and
Cordero-Villafafila (1988). Finally, the identification of an Anhedonia-Like factor in the current
five-factor model represents a novel finding that does not correspond directly to previous factor
structures identified for the HRSD.
To conclude this section on the HRSD, the present investigation identified a multidimensional structure for this measure that was theoretically coherent and that sufficiently
explained common variance among its items, as was hypothesized. Five factors were identified,
each assuming to represent distinct, but interrelated dimensions of MDD symptom severity:
Insomnia, Anxiety, Mood, Weight/Appetite, and Anhedonia-Like. Against expectations, however,
was that this data-driven measurement model of the HRSD statistically outperformed a
theoretical four-factor model that was derived from the meta-analysis of previously identified
HRSD factor structures (Shafer, 2006). This is perhaps unsurprising, however, given the HRSD’s
somewhat dubious psychometric properties and inconsistent factor structure across studies
(Bagby et al., 2004; Shafer, 2006), as well as differences in the EFA approach used in the present
analysis compared to previous research (e.g. orthogonal vs. oblique rotation). This analysis will
need to be replicated in a new sample of community-residing depressed adults to see if this fivefactor structure is reliable and whether the novel, Anhedonia-Like factor represents a true
symptom dimension captured by the HRSD, or whether it is a statistical artifact capturing
common error variance among the associated items.
Structural Equation Modelling Analysis with Childhood Maltreatment Variables
A Caveat About Model Fit of Structural Models
The formal result of the SEM analysis was that neither the theoretical nor data-driven
structural models of the CM-MDD associations were retained because virtually all model fit
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indices were below acceptable standards. This suggests that the estimated associations between
the CECA variables and major common factors of the HRSD are unlikely to hold at the level of
the population from which the present sample was drawn, or perhaps more accurately, the
structural models likely describe associations within a theoretical population of which the present
sample is not representative. At best, the present SEM results serve as preliminary evidence for
the existence of CM type specificity on MDD symptom dimension severity in adults with MDD;
however, the relative differences in these associations are unlikely to be fully replicated if the
present investigation was conducted again on a new sample drawn from the same statistical
population. With that said, some value may still be gleaned from interpreting the SEM results, as
if the structural models had been retained, especially given the limited extant literature about
CM-MDD specificity.
Summary of Theoretical vs. Data-Driven Structural Models
If the results of the SEM analysis were portrayed as valid and representative of the
sample data, then the most robust finding of the present investigation was that only childhood
sexual maltreatment, and not emotional or physical maltreatment, had significant independent
associations with all MDD symptom dimensions captured by the HRSD. Sexual maltreatment
was non-specific in its associations with each symptom dimension captured by the HRSD, based
on the observation that none of the associations with sexual maltreatment were significantly
different in strength from each other. Some evidence of symptom specificity was observed for
the remaining CM types, but the configuration of this specificity depended on how the MDD
symptom dimensions captured by the HRSD were modelled. When the HRSD’s measurement
model was based on the theoretical four-factor structure from Shafer’s (2006) meta-analysis,
emotional maltreatment was significantly associated with greater severity in core depression
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symptoms (depressed mood, guilt, suicidal ideation/behaviour, impacted work/hobbies, and
psychomotor retardation), and was not significantly associated with the other symptom
dimensions; trend associations were observed with anxiety (inverse association) and insomnia
symptoms, however. Physical maltreatment was associated with greater anxiety symptom
severity and no other symptom dimensions, except for a trend association with core depression
symptoms.
When the HRSD’s measurement model was based on the five-factor structure from the
present investigation, emotional maltreatment was found to have no statistically significant
associations with any symptom dimension; although, a trend inverse association was observed
with symptoms related to anhedonia (less enjoyment of work or hobbies, less interest in sex, and
easily feeling tired/fatigued), as well as positive trends with insomnia and mood-related
symptoms. In addition, physical maltreatment was no longer significantly associated with the
anxiety dimension but was instead associated with anhedonic symptoms; however, trends with
anxiety and mood symptoms were present as well. These measurement model-dependent
differences meant that associations between the CM types and various MDD symptom
dimensions were dependent on how those symptom dimensions were defined. Also, the
preponderance of trend findings (i.e. results approaching statistical significance) among both
models may suggest that a clearer picture of CM-MDD specificity can be achieved in a
replication study that incorporated a larger sample of participant data than in the present
investigation.
General Observations About CM Type Specificity
Contrary to initial hypotheses, the present investigation did not find that childhood
emotional, physical, and sexual maltreatment were each associated with greater severity of all
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measured MDD symptom dimensions. Instead, the present investigation found inconclusive
evidence which suggested that sexual maltreatment was the only CM type associated with
greater severity across all measured symptom dimensions. Emotional maltreatment was
associated with only depressed mood and other core depression symptoms, to an extent
equivalent to sexual maltreatment, but only if symptoms of excessive guilt and impacted
work/hobbies were included in this symptom dimension. Physical maltreatment was associated
with symptoms of anxiety, to an extent equivalent to sexual maltreatment, but only if excessive
guilt was not included in this symptom dimension. Finally, physical and sexual maltreatment
were associated with anhedonic symptoms to an equal degree. Altogether, these results support
the general hypotheses that specificity would be observed between symptom dimensions within a
given CM type, as well as between CM types within a given symptom dimension. Potential
reasons for the greater severity associated with sexual maltreatment as well as explanations for
the maltreatment-symptom specificity are discussed next.
Possible Explanations for Preferential Associations with Sexual Maltreatment
Severe experiences of sexual maltreatment (e.g. rape) are especially distressing and
traumatic, even when compared to severe experiences of emotional or physical maltreatment.
This may explain why this investigation found the strongest and most robust associations to be
between each of the measured MDD symptom dimensions and sexual maltreatment, rather than
with the other two CM types. It may have been that sexual maltreatment experiences rated as
“severe” vs. “non-severe” on the CECA had more traumatic and damaging content than
experiences of emotional or physical maltreatment that were also rated as “severe.” If so, then it
would follow that associations with MDD symptom severity later in life would be more diverse
and severe for individuals with a history of severe sexual maltreatment than those with histories
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of severe emotional or physical maltreatment. This discrepancy in CM severity was observed
informally during the present investigation; for participants deemed to have a “severe” history of
sexual maltreatment, 70% of participants’ worst experiences were rated at “marked” vs.
“moderate” severity, compared to 48% and 25% of participants’ worst experiences of emotional
and physical maltreatment, respectively. It would seem then, that the ceiling of severity is higher
for sexual maltreatment than other CM types in terms of the prevalence or likelihood of CM
experiences of exceptional severity.
Another explanation for the sexual maltreatment findings may come from recognizing
that female vs. male participants were significantly more likely to have been sexually maltreated
in the present sample, while no such gender differences were observed for emotional or physical
maltreatment. This is not a novel finding as it has been observed in the general population that
girls are more likely to be sexually maltreated than boys (Public Health Agency of Canada,
2012). It is possible that general CM-related associations with each of the MDD symptom
dimensions is significantly moderated by gender; the severe maltreatment of girls may generally
lead to MDD of greater severity than following the severe maltreatment of boys. If so, then the
results of the present investigation may not reflect a more potent association of sexual
maltreatment on MDD symptom severity per se, but rather the sexual maltreatment results may
be explained by the larger proportion of female vs. male participants in this sample who had a
history of severe sexual maltreatment. The explanation that a more severe MDD occurs
following the CM of girls vs. boys remains a question for future investigation, however.
It is also important to highlight that the CM types differed methodologically in the kinds
of perpetrators that were considered when rating CM severity. For emotional and physical
maltreatment, only instances of CM perpetrated by primary caregivers were counted, but for
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sexual maltreatment, instances counted regardless of who perpetrated the maltreatment.
Therefore, several instances of severe emotional and physical maltreatment were likely not
captured by the CECA in the present investigation because they were not perpetrated by primary
caregivers (e.g. siblings, cousins, classmates, etc.), and this could have led to the specificity in
the results among sexual maltreatment and the other CM types. However, there has yet to be
thorough research that has investigated whether CM-related associations with MDD symptom
severity is moderated by the perpetrator of the CM, so this remains an open question for future
research.
The recognition that the HRSD is not a comprehensive measure of MDD symptom
severity may also explain the emphasis of sexual maltreatment in the results of the present
investigation. To start, it was never Hamilton’s intention to capture every symptom dimension of
MDD with the HRSD, back when it was developed in the 1950s. Instead, the express purpose of
the HRSD was to assess antidepressant drug effectiveness during clinical trials occurring at the
time (Bagby et al., 2004; Hamilton, 1960). Additionally, the diagnostic criteria for MDD are not
fully covered by the HRSD because they had yet to be published when the HRSD was
developed; MDD had not been formally defined until the DSM-III (American Psychological
Association, 1980). Hypersomnia, weight gain, appetite gain, feelings of worthlessness, and
concentration difficulties are diagnostic symptoms that are not covered at all by the HRSD, while
anhedonia is only partially covered through its impact on work/hobbies and libido. In addition,
the HRSD lacks assessment of many cognitive symptoms of depression (e.g. distorted thinking,
rumination, indecisiveness, worthlessness, hopelessness, etc.). Instead, the HRSD purposely
favours neurovegetative symptoms (sleep, eating, fatigue, etc.) that are most likely to show the
largest, most tangible improvements following a course of pharmacological treatment, clearly
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emphasizing putatively biological mechanisms of MDD pathogenesis and course. This suggests
that dimensions of the HRSD are likely to be disproportionately influenced by biological
mechanisms mediating CM-MDD associations, relative to cognitive or interpersonal mechanisms
that also mediate these associations.
Although the present investigation found more symptom associations with sexual
maltreatment in relation to emotional and physical maltreatment, that may not necessarily mean
that sexual maltreatment leads to non-specific increases in all MDD symptom dimensions;
instead, it might mean that sexual maltreatment is more strongly associated with the
neurovegetative symptoms of MDD that so happen to be covered by the symptom severity
measure chosen for this study – the HRSD. In future studies, the inclusion of a diverse set of
symptom severity measures that cover a wider gamut of symptom dimensions, including those
from cognitive and interpersonal domains, such as the Beck Depression Inventory (BDI; Beck,
Steer, & Brown, 1996), Montgomery-Asberg Depression Rating Scale (MADRS; Montgomery
& Asberg, 1979), and/or the Mood and Anxiety Symptom Questionnaire (MASQ; Watson et al.,
1995), may allow researchers to identify CM-symptom associations for which emotional or
physical, but not sexual maltreatment are related.
Emotional Maltreatment and Core Depression Symptoms
The present investigation found that childhood emotional maltreatment was associated
with core depression symptoms, as defined by the Depression factor within the theoretical
measurement model of the HRSD by Shafer (2006). However, the analogous Mood factor of the
data-driven measurement model did not show a significant association with emotional
maltreatment, suggesting that the mood-related and core depression symptoms varied in their
association with emotional maltreatment depending on how the MDD symptom dimension was
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defined. This means that within a single common factor, there are likely some items associated
with emotional maltreatment and others which are not, despite both kinds of items sharing
common variance that allowed them to load onto the same factor.
Speculation about which HRSD items may or may not be associated with emotional
maltreatment is possible by comparing the core depression items found within the theoretical
measurement model of the HRSD to how they were represented in the data-driven measurement
model. The association of emotional maltreatment with the Depression factor of the theoretical
model was significant while the association with the Mood factor of the data-driven
measurement model only approached significance, despite both factors sharing the items of
“Depressed Mood,” “Suicide,” and “Psychomotor Retardation.” The remaining items from the
Depression factor, “Guilt” and “Work/Activities”, loaded on the Anxiety/Guilt and AnhedoniaLike factors of the data-driven model, respectively, with neither factor being significantly
associated with emotional maltreatment. This suggests that emotional maltreatment could be
more strongly associated with the “Guilt” and “Work/Activities” items than most of the other
items from the Depression, Anxiety/Guilt, and Anhedonia-Like factors of their respective
measurement models; when these two items cluster together with Mood items, which show a
trend association with emotional maltreatment, to form the Depression factor (as in the
theoretical model), the overall association of emotional maltreatment with the factor was
significant. However, when these two items loaded on other factors in the data-driven model, the
associations with emotional maltreatment disappeared. Follow-up research is needed to verify
these speculations, however; no empirical evidence or theoretical conceptualization can explain
why emotional maltreatment, but not physical maltreatment, would be particularly associated
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with guilt and impacted work/hobbies over depressed mood, suicidal thoughts/behaviour, or
psychomotor retardation.
Physical Maltreatment and Anxiety Symptoms
During this investigation, it was observed that physical maltreatment during childhood
was related to greater severity of anxiety symptoms in adulthood MDD, as defined by the
significant association between physical maltreatment and the Anxiety factor of Shafer’s (2006)
measurement model of the HRSD. As with the association between emotional maltreatment and
core depression symptoms, however, the analogous factor from the data-driven model,
Anxiety/Guilt, did not show a significant relation with physical maltreatment. This suggests that
the strength of the association between physical maltreatment and anxiety may depend on
whether guilt is defined as an anxiety symptom (as in the data-driven model), or as a core
depression symptom (as in the theoretical model) because the presence vs. absence of the “Guilt”
item was the only difference between these two anxiety factors. Feelings of guilt are associated
strongly with both dysphoria and anxiety, so whether guilt was counted as part of the depressionrelated or anxiety-related factors was essentially up to a statistical coin flip. In reality, guilt is
likely associated with both anxiety and core depression symptoms. When this is considered
alongside the observations that physical maltreatment was not associated with core depression
symptoms, it suggests that anxiety and guilt may be tightly interrelated symptoms, but also that
there may be a particular mechanism with physical maltreatment that affects adulthood
symptoms of anxiety without affecting symptoms of guilt, mood, and other core depression
symptoms. Whether such a mechanism exists and how it operates is unclear at the moment,
however, and would need to be studied in future investigations.
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It is currently unclear why physical maltreatment would be associated with greater
anxiety severity, and not emotional maltreatment, because the predominant theories and
experimental studies to date have considered CM as a homogenous construct or considered
individual CM types without accounting for their co-occurrence. For instance, current theory
suggests that CM increases risk and severity of adulthood anxiety symptoms through alterations
in threat processing mechanisms performed between the prefrontal cortex and limbic regions like
the amygdala. These alterations in threat processing neurocircuitry result in hypervigilance
towards and behavioural avoidance away from stimuli that are perceived to be threatening
(Teicher & Samson, 2013). Hypervigilance to threat generalizes to the social domain as
maltreated vs. non-maltreated individuals typically show biased attention towards angry faces
and to perceive neutral faces or ambiguous behaviour as angry or hostile (Dodge, 1993; Gibb,
Schofield, & Coles, 2009; Keil & Price, 2009; Pollak & Kistler, 2002), which may be a learned
mechanism to help maltreated individuals anticipate and protect themselves from abusive
caregivers during childhood (Jaffee, 2017). Similarly, CM has been associated with heightened
amygdala reactivity to negative emotional stimuli, which requires more effortful recruitment of
prefrontal cortex to down-regulate effectively (McLaughlin, et al., 2015). Altogether, available
evidence suggests that neurodevelopmental adaptation, which allowed individuals to monitor the
environment and protect themselves from abuse growing up, presents maladaptively in adulthood
as hypervigilance to threat, behavioural avoidance, and increased salience of negative
information. This, in turn, increases the risk of experiencing clinically significant anxiety
symptoms, whether as an anxiety disorder, within the context of MDD (as shown with the
present investigation), or within other disorders linked to anxiety, such as post-traumatic stress
disorder (PTSD). Although these theoretical mechanisms and others have been assumed to apply
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to emotional maltreatment as well, the present investigation suggests that the hypothetical
association between emotional maltreatment and anxiety may be better accounted for by
experiences of physical and sexual maltreatment. Further research is needed to determine if the
putative mechanisms linking CM to anxiety apply to all CM types, or whether they are exclusive
to individuals with a history of physical or sexual maltreatment.
Physical Maltreatment and Anhedonic Symptoms
The present investigation revealed that childhood physical maltreatment was also
associated with adulthood anhedonic symptoms, as defined by a significant association with the
novel Anhedonia-Like factor of the data-driven measurement model. This factor had no analogy
in the theoretical model; however, items from this factor were represented collectively by the
Somatic and Depression factors, neither of which showed significant associations with physical
maltreatment. After examining the pattern of associations with physical maltreatment among the
Anhedonia-Like, Insomnia, Somatic, and Weight/Appetite factors, as well as their associated
HRSD items, physical maltreatment appeared not to be associated with neurovegetative
symptom dimensions, like those related to sleep, eating, or fatigue. That may suggest that
impacted work/hobbies, the only non-neurovegetative symptom of the Anhedonia-Like factor,
may be the primary relation through which physical maltreatment is associated with the
Anhedonia-Like factor. Further research is necessary to determine the different mechanisms
through which physical maltreatment during childhood are associated with neurovegetative and
non-neurovegetative symptom dimensions and to understand better how these associations are
related to anhedonic symptoms in adulthood.
Mechanisms explaining CM-anhedonia associations have been theorized, but like the
explanations linking CM to anxiety, they fail to be supported by empirical evidence or theory
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that sufficiently considers CM type specificity or co-occurrence. CM has been theorized to
increase risk for anhedonic symptoms of depression by inducing neural changes that lead to
reduced responsiveness to reward. This mechanism is understood to be mediated through
maladaptive neurodevelopment of the mesolimbic dopaminergic system, which has primary
functions pertaining to reward responsivity and anticipation (Dunlop & Nemeroff, 2007).
Hypoactive response of this reward circuit after observing probabilistic reward cues (Dillon et
al., 2009) is reflected by behavioural observations which suggest that maltreated individuals are
less motivated to pursue, or less able to recognize, long-term monetary gains in the presence of
short-term risk when performing probabilistic decision making tasks (Guyer et al., 2009).
CM-anhedonia associations have also been theorized to operate through maladaptive
neurodevelopment of the anterior cingulate cortex. Maladaptive neurodevelopment of this area is
associated with impaired reward learning (Berridge & Robinson, 2003), such that maltreated vs.
non-maltreated individuals are less likely to notice an asymmetrical reward scheme during a
training phase, and thus are less able to implement a plan to maximize monetary gains during a
probabilistic reward task (Pechtel & Pizzagalli, 2013). Altogether, available evidence suggests
that CM induces maladaptive neurodevelopment of brain circuitry that is integral for reward
anticipation, response, and learning. The impacted neurodevelopment of reward-related brain
regions places maltreated individuals at risk for anhedonic symptoms of MDD, and perhaps other
disorders (e.g. PTSD, psychosis, etc.), because positive experiences are less enjoyable, they are
less strongly associated with positive outcomes in the future, and cues associated with positive
outcomes are less salient (Jaffee, 2017). The present investigation found that physical and sexual,
but not emotional maltreatment were associated with anhedonic symptoms; whether this means
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that the theorized CM-anhedonia mechanisms do not apply to emotional maltreatment remains
an open question to pursue with further research.
Sexual Maltreatment and Neurovegetative Symptoms
Sexual maltreatment was the only CM type to show meaningful relations with the
neurovegetative symptom dimensions captured by the HRSD, based on significant associations
with the Insomnia, Somatic, and Weight/Appetite factors across both theoretical and data-driven
models. There have yet to be investigations seeking to explain within the context of MDD the
associations between CM and neurovegetative symptoms. However, each CM type has been
found to significantly increase risk of disordered eating (e.g. anorexia nervosa, bulimia nervosa),
and sleep (e.g. hypersomnia and insomnia) in adulthood (e.g., Chen et al., 2010; Greenfield et al.,
2011; Racine & Wildes, 2015; Treuer et al., 2005; Wonderlich et al., 1997). No study to date has
adequately considered CM type specificity or co-occurrence when investigating eating or sleep
disorders, so it is not possible to speculate at this time what the theorized mechanisms may be
that underly the association between sexual maltreatment and symptoms related to disordered
eating and sleep in MDD. As mentioned many times throughout this discussion, the present
results emphasize the importance of studying multiple CM types when investigating the effects
of CM on specific symptom dimensions, like those related to insomnia, weight loss, and other
neurovegetative symptoms. Additional research that measures and controls for each CM type is
needed to determine whether the sexual maltreatment results presented here are representative of
reality, or whether other CM types show significant independent associations with
neurovegetative symptom dimensions as well.
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Study Implications
The results of the present investigation have provided preliminary evidence for the
existence of independent associations between different kinds of CM and specific MDD
symptom dimensions captured by the HRSD. The specific associations observed must be
interpreted with caution, however, because assessments of fit for the structural models were poor
and thus the associations observed within the sample data were not represented sufficiently by
the models’ population-level estimates. In general, however, the associations of CM with the
severity of specific MDD symptom dimensions appears to depend on the type of CM endured.
Therefore, it is recommended that clinical assessments and empirical studies of CM and MDD
assess multiple forms of CM (i.e. emotional, physical, and sexual maltreatment), rather than rely
on a composite measure of general CM or childhood adversity. In clinical assessments, for
instance, the clinician can use the knowledge that her female adult client was raped in childhood
to understand better why she might be struggling with a greater number of MDD symptoms of
greater severity than other depressed clients who have a different childhood history. Similarly, in
research studies of CM, novel associations with important variables may be uncovered that have
been masked to date due to the historical amalgamation of emotional, physical, and sexual
maltreatment into general CM and childhood adversity variables.
If the effects of CM on adulthood MDD symptom severity are CM type- and symptomspecific, as the present results allude, then this highlights the importance of updating
contemporary theories and models that seek to explain how CM translates into MDD. As more
evidence is observed of CM-symptom specificity, eventually it will no longer be sufficient for a
theory to explain that CM heightens risk and severity for MDD through the development of early
maladaptive cognitive schemas, for example. Instead, theoretical explanations for the relations
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between CM and MDD must begin to accommodate differences in independent associations of
emotional, physical, sexual, and other forms of CM with risk and severity separately, of mood,
anhedonia, anxiety, sleep, eating, and other MDD symptom dimensions. As an example to
illustrate this idea, the present investigation found that physical and sexual maltreatment, but not
emotional maltreatment was associated with increased anxiety severity, despite theoretical
conceptualizations of CM providing coherent explanations for why associations between
emotional maltreatment and anxiety would be expected (e.g. hypervigilance to threat; low
perceived social support; maladaptive self-schemas, etc.). However, all theories that have been
applied generally to all forms of CM have done so based on zero evidence that adequately
disentangles the independent associations among the CM types and MDD symptoms. The
observation presented here that not all forms of CM affect all MDD symptoms equally
necessitates that current theoretical understanding of CM-MDD relations is updated to
incorporate explanations for individual CM-symptom associations.
Finally, this study adds to the evidence suggesting that the HRSD is not a comprehensive
measure of MDD and that future investigations into the effects of etiological factors on specific
MDD symptom dimensions would greatly benefit from either using a different measure that
more comprehensively captures the dimensions of the depressive syndrome, either on its own or
in addition to the HRSD.
Future Directions
To validate the results of the present investigation, it would be beneficial for follow-up
studies to progress along one or more of the following directions. One direction could be a
replication of the present investigation that would utilize the CECA and HRSD and conduct the
same factor and SEM analyses seen here; instead of being a complete replication, however, such
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a study would benefit from a larger sample (see Limitations). Additionally, such a study could
evaluate the data-driven five-factor model seen here with a new sample. If future research
drawing from a similar population were to find that the five-factor measurement and structural
models identified here best represent the associations among a new sample of data, it would
suggest that the presently observed associations of emotional, physical, and sexual maltreatment
with the MDD symptom dimensions are a valid representation of the associations among the CM
types and MDD symptom dimensions that exist at the population level.
A second direction for future research could be an extension of the present investigation,
still utilizing the CECA for the measurement of CM, but using a different set of MDD symptom
severity measures that cover a wider breadth of symptom dimensions. Using the MADRS in
combination with the HRSD would cover all the criterial symptoms of MDD, for example.
Future studies of this kind would also benefit from having multiple measured variables for each
symptom dimension (e.g. multiple items assessing depressed mood), meaning that additional
symptom severity measures with items of similar content to those of the HRSD and MADRS
may also be useful to employ. This more complex model of MDD symptom severity would
necessitate a much larger sample than the present investigation, however, which is a significant
limiting factor to consider if one wants to conduct this kind of research in the future.
Another direction could be to look beyond the associations between CM and MDD, to
looking at CM’s associations with transdiagnostic symptom dimensions of psychopathology.
Many psychiatric disorders besides MDD have been associated with increased risk and severity
for people with a history of CM, including anxiety disorders, PTSD, eating disorders, psychotic
disorders, substance use disorders, and personality disorders (Gilbert et al., 2009; Keyes et al.,
2012; Teicher & Samson, 2013). Perhaps this CM-related transdiagnostic risk necessitates a
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transdiagnostic approach to understanding the specificity among CM-psychopathology
associations. This assertion is supported by investigations showing that CM leads to a host of
cognitive and behavioural problems that typically are not captured by a single set of diagnostic
criteria; therefore, CM’s consequent associations are usually misrepresented in clinical
populations by several comorbid diagnoses rather than a single syndrome with CM-specific
etiology (Teicher & Samson, 2013; van der Kolk, 2005). This preponderance of comorbidity
among maltreated individuals may indicate that CM confers risk for unique forms of
psychopathology that are not adequately represented by the diagnostic labels within our current
system. Therefore, future studies into CM type specificity would benefit from including a diverse
set of transdiagnostic symptom dimensions beyond those associated with MDD; to conduct this
work, multiple symptom severity measures could be used to estimate a hierarchical measurement
model of broad psychopathology, or it may be beneficial to use a taxonomy of psychopathology
that is inherently transdiagnostic, such as the Research Domain Criteria system (RDoC; Insel et
al., 2010; Sanislow et al., 2010).
Depression researchers studying the course of recurrent MDD have noted substantial
symptom instability across depressive episodes that depends on characteristics of proximal risk
factors, like exposure to recent stressful life events (Coryell et al., 1994; Keller, Neale, &
Kendler, 2007; Keller & Nesse, 2005; 2006; Kendler & Aggen, 2017). This suggests that as
distal risk factors, the CM types cannot be used effectively as predictors of adulthood MDD
symptom severity without modelling how they interact with proximal risk factors and other distal
factors. Many empirically and theoretically supported risk factors may be important to include as
mediators or moderators in future structural models of CM-symptom specificity. These include
biogenetic risk factors, such as cortisol hyperreactivity, stress sensitivity, serotonin transporter
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gene polymorphism, and epigenetic hypermethylation (Harkness, Stewart, & Wynne-Edwards,
2011; McGowan et al., 2009; Montalvo-Ortiz et al., 2016). Psychosocial and interpersonal risk
factors may also be important to consider, such as those related to emotion dysregulation, low
perceived social support, stress generation, revictimization, low social-economic status,
maladaptive schema activation, and the development of maladaptive personality traits (Cloitre et
al., 2008; Harkness, Lumley, & Truss, 2008; Oshri et al., 2013; Teicher & Samson, 2013).
CM-related associations with atypical neurocognitive development have also been
previously observed and would be important to consider during future investigations.
Neurocognitive factors associated with CM and MDD include HPA axis dysfunction, amygdala
and subgenual cingulate cortex hyperactivity, prefrontal and anterior cingulate cortex
hypoactivity, frontal lobe functional asymmetry, low volume and grey matter density of the
hippocampus, as well as brain-wide neuroinflammatory and functional connectivity
abnormalities – which altogether correspond with the deficits in cognitive, emotional, and self
processing observed in MDD (Cloitre et al., 2008; Cohen et al., 2008; Dannlowski et al., 2012;
Fales et al., 2008; Gusnard et al., 2001; Hostinar et al., 2017; Mayberg, 2003; Monroe &
Harkness, 1991; Siegle et al., 2002; 2007; Teicher et al., 2002; Teicher & Samson, 2013; van den
Bulk et al., 2016; van Harmelen et al., 2013). Current age, CM onset age, disorder onset age,
frequency of CM, sexes of participant and perpetrators, total number of adverse experiences, and
associated protective factors (e.g. perceived support from caregivers, quality of peer
relationships, cognitive flexibility, etc.) would also be important moderators to investigate
because they are known to influence CM-related mechanisms of psychopathology and have yet
to be studied thoroughly within the context of CM-symptom specificity research (Adams, Mrug,
& Knight, 2018; Afifi et al., 2008; Andersen & Teicher, 2008; Collishaw et al., 2007; Harald &
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Gordon, 2012; Heim et al., 2010; McLaughlin, Sheridan, & Lambert, 2014; McLaughlin et al.,
2010).
Limitations
The most pertinent limitation of the current investigation was that the sample size was too
small to adequately model the complex array of independent associations between the CM types
and the various factors that represented the MDD symptom dimensions. A major consequence of
small sample size in SEM analysis is that not enough information is present to generate models
that can adequately reproduce the correlations among a large number of measured variables
using the estimated associations among a fewer number of latent variables. In other words, small
sample size in SEM increases the likelihood that the identified associations in a structural model
cannot produce an approximation of the sample data that was used to identify the model in the
first place; in this way, small sample sizes worsen model fit (Kline, 2015). Poor model fit in the
present SEM analysis led to neither the theoretical nor data-driven models to be formally
retained, meaning that the significant CM-symptom associations could only be interpreted with
significant caution.
Minimum required sample size is difficult to estimate for exploratory analyses like those
in the present investigation, when the number and strength of significant associations could not
be estimated prior to analysis. The minimum required sample size also varies with the number of
factors and indicator variables specified within the model (Wolf et al., 2013). At least 210
participants would be recommended for the SEM analysis with the theoretical four-factor model
of the HRSD; this was based on the SEM rule of thumb that at least 10 participants should be
recruited for each parameter estimated by the structural model (Wolf et al., 2013). The present
investigation utilized data from around 240 participants, which represented all archival data of
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the CECA and HRSD that was available. Had the EFA for the data-driven model of the HRSD
endorsed a structure of four factors or fewer, the sample size may have been adequate for the
present investigation to identify a structural model with acceptable model fit. However, the EFA
identified a five-factor structure for the HRSD, meaning that at least 280 participants would have
been considered acceptable based on this rule of thumb. Importantly, however, even the
structural model with four factors for the HRSD failed to achieve acceptable model fit, despite
having an adequate sample size based on this rule. Therefore, this rule likely underestimated the
minimum required sample size for the present sample and thus many more than 280 participants
may have been necessary to properly model associations of three CM types with the five factors
used to represent the MDD symptom dimensions.
Small sample size also precluded the use of more complex statistical techniques, like
multi-level modelling, which would have been capable of accounting for the study-specific
variance within the data. Therefore, the present investigation was limited in that it could not
account for the variability in the measurement error of the CECA and HRSD ratings across the
three studies. When discussing sample size in clinical research, it is important to recognize that
small sample size is a common problem for studies that prefer clinical interviews over
questionnaires or checklists, because more time, effort, and experimenter training is required to
conduct clinical interviews in research (Shafer, 2006). This sample size problem was exacerbated
further with the present models because many of the latent variables were found to significantly
co-vary with each other; because the CM types all significantly co-occurred with each other in
the present sample, a larger sample size was needed to disentangle independent associations than
had the CM types not co-occurred significantly (Dong et al., 2004; Finkelhor, Ormrod, & Turner,
2007; McLaughlin et al., 2012).
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Other factors that likely contributed to the poor fit of the structural models included the
presence of unspecified paths in the models, sample data that was non-normal in its multivariate
distribution, and limits of the scales used to measure CM and MDD symptom severity. With
regards to the issue of unspecified paths, the mechanisms through which CM became associated
with MDD symptom severity may have depended on unmeasured variables that were not
captured by the model, and therefore could not be used to contextualize the relative associations
among the CM types and MDD symptom dimensions. The inclusion of variables that mediate or
moderate the CM-symptom associations would better account for individual differences in MDD
symptom severity between individuals with similarly severe CM histories, which may improve
the model’s fit to the sample data (recommended variables to investigate are discussed in “Future
Directions”).
The violation of the multivariate normality assumption was another noteworthy limitation
of the present investigation. This problem has been quite common in clinical psychology and
social science research, however, and ML estimation has been known to still produce accurate
parameter estimates under conditions of non-normality (Browne & Shapiro, 1988; McDonald &
Ho, 2002; Micceri, 1989); estimates of standard error and T scores are still meaningfully affected
by non-normality, though, which may have influenced the statistical significance of the observed
associations within the measurement and structural models (Chou, Bentler, & Satorra, 1991;
West, Finch, & Curran, 1995). Unfortunately, no straightforward method exists to correct for
multivariate non-normality that also does not rely on prohibitively large sample sizes, so the
general recommendation regarding this issue is to simply report the skew statistics and rely on
the robustness of ML estimation when interpreting results (McDonald & Ho, 2002).
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The final limitation of note is inherent to all measures that utilize ordinal scales with a
small number of scale points. Both the CECA and HRSD are limited in that diverse ranges of
CM and symptom severities are represented within individual points on these scales. This means
that these scales are artificially limited at the upper end such that two individuals with different
severities of CM or MDD may be considered to have the same severity based on them both
surpassing the scale’s highest point. Another problem persists at the bottom end of each scale,
such that the mathematical distinction between what is considered “zero severity” for a given
CM type or MDD symptom, and what is considered the “smallest severity” is virtually
impossible to quantify and thus is biased by what the scale developers deemed to be the least
amount of severity worth considering. These issues with capturing diverse individual differences
of experience among a handful of ordinal scale points is certainly not unique to the present
investigation, however, as these limitations apply to most ordinal scales used in psychological
research.
Conclusion
In conclusion, the present investigation has uncovered preliminary evidence of
meaningful differences in the independent associations of different types of CM with the
severities of specific MDD symptom dimensions. Of the limited set of symptom dimensions
assessed by the HRSD, sexual maltreatment appears to have broad, non-specific associations
with all dimensions, while the dimensions associated with emotional and physical maltreatment
appear to depend on how they are quantified (e.g. four vs. five factors). Generally, mood-related
and core depression symptoms were associated with emotional and sexual maltreatment, anxiety
and anhedonia symptoms were associated with physical and sexual maltreatment, and somatic
and insomnia symptoms were associated with sexual maltreatment only. These results were
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limited by the structural models’ poor representation of the sample data, which was likely due to
limitations of the HRSD, low sample size, multivariate non-normality, and unmeasured mediator
and moderator variables not specified in the models. This meant that the presented results should
be reaffirmed with follow-up research before these conclusions can be said to apply to the
broader population of community-residing adults with MDD. Future studies that seek to
elucidate specific CM-MDD associations using SEM should avoid using the HRSD for the
measurement model of the analysis, or should supplement it with additional measures of MDD
symptom severity to get a fuller and more inclusive set of factors that more broadly cover the
diverse range of symptoms that compose the heterogeneous depressive syndrome.
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