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Abstract

A mother’s mental health is closely linked with the healthy development of her infant. Research
has shown that mothers who are experiencing psychopathology are often unable to provide
sensitivity and responsiveness to their infants, both of which are critical for the development of a
secure attachment orientation. Thus, it is important to determine if maternal psychopathology is a
risk factor for infants’ development of non-secure attachment relationships. The objective of the
current study was to provide a statistical, quantitative consensus on this relationship by
performing a number of meta-analyses. Prevalence rates of non-secure attachments in infants of
mothers with overall and specific psychopathologies were calculated, and these varied from 36-
62%. Infants of mothers with psychopathology were also found to be at significantly increased
risk for developing a non-secure attachment compared to infants of psychologically healthy
mothers, and displayed significantly greater levels of attachment non-security. The relationship
between maternal psychopathology symptomology and infant attachment non-security yielded a
small but significant effect size. Moderator analyses were also run to determine if any study or
sample variables moderated the strength of this relationship; infant gender, maternal racial
background, sample source, and treatment status were found to significant. The results of this
study indicate that it may be beneficial for clinicians to identify mother-infant dyads who may
benefit from early interventions that focus on improving maternal mental health and enhancing
child attachment. Futhermore, this study helps to identify gaps in the current literature

surrounding this relationship.
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MATERNAL PSYCHOPATHOLOGY AND INFANT ATTACHMENT SECURITY 1

Maternal psychopathology and infant attachment security: a meta-analysis

Introduction
Attachment

Attachment theory explains how the early relationship developed between an infant and
his/her primary caregiver shapes the infant’s development and is a foundation for the later
relationships in his/her life (Bowlby, 1982). Bowlby suggested in his influential writing on
attachment theory that in the first critical stage of life, infants develop internal working models
of their relationship with their primary caregiver (1982). Bowlby theorized that these models,
which contain expectations for future interactions with others based on past interactions with
primary caregivers, are highly resistant to change. More recent research has validated these
findings, with attachment being found to remain moderately stable from infancy to adulthood

(Ranson & Urichuck, 2008).

These internal working models of attachment are thought to develop based on the
caregiver’s reactions to the infant during critical times of need (Ainsworth, 1979). When an
infant is distressed, he/she will display behaviours that are meant to signal to the caregiver a need
for comfort. If the infant’s distress is consistently met with responsiveness from his/her
caregiver, through the internal working model they develop, they will come to expect and know
that their caregiver will be there for them (Bowlby, 1982). This is considered to be the
development of a secure attachment style (Ainsworth, 1979). However, not all infant-caregiver

interactions result in secure attachment styles.

Ainsworth and colleagues in 1977 developed a procedure know as the Strange Situation
Procedure (SSP), which can be used to classify children’s attachment styles into four different

orientations: secure (B), insecure anxious-avoidant (A), insecure anxious-ambivalent (C);
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(Ainsworth, Blehar, Waters, & Wall, 1978) and, the more recently added category, disorganized
(D); (Main & Soloman, 1990). The SSP is a structured procedure with a structured observation
component. The SSP includes a separation episode (in which the parent leaves and the child is
left alone with a stranger) and a reunion episode (in which the parent enters and attempts to
comfort the child). The child’s reactions are observed, and coded by blind observers through the
watching of videotapes. Based on certain actions and characteristics of the child during this
observation, they are classified into one of the four attachment categories. Secure children will
use their mother as a secure base from which to explore, will be distressed when their mother
leaves, and will be comforted by their mother upon her return. Insecure anxious-avoidant
children will generally avoid or ignore their mother, and will show little sign of emotion about
either her departure or her return. Children with an insecure anxious-ambivalent style will show
distress even before their mother leaves, and will be clingy but difficult to comfort upon their
mother’s return. Children with disorganized attachment styles, a category added later, tend to

show signs characteristic of their attachment system being flooded — for example, outright fear.

Implications for development and adulthood.

These attachment orientations have implications for later development. Non-secure
attachment styles have been linked to a variety of issues in a child’s development and into
adulthood, and have been found to have a strong relationship with both child and adult
psychopathology (Jones, 1996). Non-secure attachment orientations have been found to be a risk
factor in the development of externalizing disorders (Guttmann-Steinmetz & Crowell, 2006),
including conduct disorder (Pasalich, Dadds, Hawes, & Brennan, 2012), oppositional defiant
disorder (Speltz, DeKlyen, & Greenberg, 1999), and attention deficit hyperactivity disorder

(ADHD) (Finzi-Dottan, Manor, & Tyano, 2006). The relationship between non-secure
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attachment styles and internalizing disorders in children has been found to have a small to
moderate effect size (Madigan, Atkinson, Laurin, & Benoit, 2013). For example, a moderately
strong relationship has been shown between non-secure attachment style and child anxiety
(Colonnesi et al., 2011), even when corrected for maternal anxiety and termperament (Warren,
Huston, Egeland, & Sroufe, 1997). Strong links have been found between non-secure attachment
and adolesent depression (Brumariu & Kerns, 2010). This risk factor also extends further into the
lifespan, with non-secure attachment orientations being linked to poor peer relationships (Groh et
al., 2014), criminal behaviours (Ogilvie, Newman, Todd, & Peck, 2014), sexual offending
(Baker, Beech, & Tyson, 2006), and increased suicidal ideation (Armsden, McCauley,

Greenberg, Burke, & Mitchell, 1990).

Etiology of non-secure attachment.

There are many possible risk factors that go into the creation of a non-secure attachment
relationship between an infant and their mother. These risk factors include mothers not being
responsive to their infan’ts needs, being rejecting of their infant, and having poor timing in
response to infant distress. Particularly for infants with disorganized attachment patterns, risk
factors can also include high-risk home environments, encompassing elements such as abuse,
neglect, and poverty (Kennedy & Kennedy, 2004). The factor that has been most strongly
supported to be linked with attachment, and is also consistent across the above risk factors, is a
mother’s sensitivity (De Wolff & van [jzendoorn, 1997), which is a mother’s ability to perceive
her infant’s signals and respond to them appropriately. Research has shown that non-secure
attachment is mainly determined by shared environmental factors, not non-shared environmental
factors or genetic factors, and is most strongly related to maternal sensitivity (Moran, Pederson,

& Krupka, 2005).
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Maternal Psychopathology

A great deal of research has been conducted examining the influence of maternal
psychopathology on offspring outcomes. The overwhelming conclusion has been that maternal
psychological distress, regardless of form, has a prevalent and enduring influence on infant and
child development (Kingston, Tough, & Whitfield, 2012). There has been evidence to support
the idea that mental disorders have an impact on a mother’s interactions with her child (Wan &

Green, 2009).

Depressive disorders.

Depressive disorders are characterized by mood that is sad, empty, or irritable, and is
usually accompanied by both cognitive and somatic changes that impact on the person’s everday
functioning (APA, 2013). Major depressive disorder (MDD) is defined as a pervasive and
persistent low mood that is accompanied by low self-esteem and a loss of interest or pleasure in
normally enjoyable activities. The association between maternal depression and a range of
adverse child development outcomes has been documented in many individual studies and
systematic reviews. Maternal depression has been shown to have links to significantly elevated
levels of child psychopathology, including both internalizing and externalizing disorders, as well
as increased negative affect and behaviour and decreased positive affect and behaviour
(Goodman et al., 2011). A meta-analysis examining the relationship between post-partum
depression and mother-infant interactions found a moderate to large effect size (Beck, 1995).
Research has consistently shown that mothers suffering from (epecially postpartum) depression
display less affectionate contact behaviour with their infant, are less responsive to the cues of
their infant, and are withdrawn with flatness of affect (Tompson et al., 2010). Children of

depressed mothers tend to show consistent interaction patterns as well (Beck, 1995); tending to



MATERNAL PSYCHOPATHOLOGY AND INFANT ATTACHMENT SECURITY 5

be more fussy, showing fewer positive facial expressions, and being more discontent and
avoidant overall. Despite the vast literature supporting the connection between maternal
depression and child outcomes, several studies have been conducted that found little to no effect
for this association (e.g., Bosquet & Egeland, 2001; Demulder & Radke-Yarrow, 1991).

Bipolar disorder.

The DSM-5 defines bipolar disorder as a mood disorder that includes alternating episodes
of depression and mania or hypomania (APA, 2013). A substantial body of research has
examined the effects of having a mother with bipolar disorder on children’s development and
outcomes. These children often have higher rates of clinical referrals, and there have been some
reports of serious attachment disturbances (Radke-Yarrow, Cummings, Kuczynski, & Chapman,
1985). Bipolar disorder has also been found to be the mental disorder (other than depression)
most susceptible to childbirth-triggered episodes. Post-partum onset of bipolar disorder, or
increased episodes in those already diagnosed with bipolar, is a huge potential risk factor for the
disruption of the relationship between mother and child (Jones, Chandra, Dazzan, & Howard,

2014).

Anxiety disorders.

The DSM-5 defines anxiety disorders as those disorders that include elements of
excessive fear and related behavioural disturbances (APA, 2013); this covers a wide range of
disorders including phobias, social anxiety, panic disorder and generalized anxiety disorders. For
the purpose of this study, post-traumatic stress disorder (PTSD) was also considered in this
category; PTSD is referred to as a “Trauma and Stressor-related Disorder” in DSM-V (APA,
2013), but was considered an anxiety disorder in previous versions of the DSM (APA, 2000),

and has many commonalities with anxiety disorders (Etkin & Wager, 2007). Anxiety in mothers
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in the post-partum stage have been shown to be linked to disrupted mother-infant relationships,
bonding, and attachment (Dawson, Ashman, & Carver, 2000). Despite this fact, most research on
the relationship between maternal psychopathology and attachment has focused on depression.
However, a large body of research does exist concerning the effects of maternal anxiety,
including specifically postnatal anxiety, on a variety of other child development outcomes. A
systematic review (Glasheen, Richardson, & Fabio, 2010) provided strong evidence of the many
negative effects of maternal anxiety on child somatic and psychological outcomes. Several
studies suggest a link between maternal anxiety and a variety of adverse outcomes for their
offspring, including difficult temperament (Galler, Harrison, Ramsey, Butler, & Forde, 2004),
behavioural and emotional problems (O’Connor, Heron, Golding, & Glover, 2003), poor mother-
child interactions (Nicol-Harper, Harvey, & Stein, 2007), and non-secure attachment styles

(Martini et al., 2013).

Schizophrenia/psychotic disorders.

Schizophrenia and other psychotic disorders are a group of disorders characterized by at
least one of the following features: a) delusions, b) hallucinations, c) disorganized thinking, d)
grossly disorganized motor movement, and e) negative symptoms (APA, 2013). The psychotic
disorders in this category range in symptomology, severity, and prevalence rates. Mothers with
schizophrenia and other psychotic disorders are dealing with a multitude of complex issues,
which tend to lead to extreme difficulties with their children. The complexity of psychotic
disorders includes illness severity, social cognitive impairments, the presence of positive and
negative symptoms, and a lack of social support (Wan, Moulton, & Abel, 2008). Mothers with
schizophrenia have been found to have difficulties with many aspects of caregiving (Abel,

Webb, Salmon, Wan, & Appleby, 2005), and have lower sensitivity to their children (Wan et al.,
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2007). This lowered sensitivity has been hypothesized to be a possible reason for the elevated
rate of both insecure and disorganized attachment styles that have been found in the children of
these mothers (Wan et al., 2008). However, some studies (e.g., McNeil, Persson-Blennow,
Binett, Harty, & Karyd, 1988) have found no effect on attachment security in children of mothers

who experienced post-partum psychotic episodes.

Personality disorders.

Personality disorders are a category of 10 specific disorders, which have different
symptomology but are all characterized by a pervasive and enduring pattern of behaviour that
differ markedly from social and normative expectations and lead to distress and/or impairment
(APA, 2013). Mothers with personality disorders have been found to have a variety of issues
related to parenting skills. They have been found to be less sensitive, more intrusive, and less
consistent in their interactions with their children (Newman, Stevenson, & Boyce, 2007).
Researchers have examined the effects of the different personality disorder clusters on maternal-
child interactions, and found relationships between the personality disorders and maternal
sensitivity, child care practices, and maternal involvement (Conroy, Marks, Schacht, Davies, &
Moran, 2010). Cluster B Personality Disorders, including borderline, antisocial, histrionic, and
narcissistic, were found to have the strongest correlation with impaired maternal sensitivity
(Conroy et al., 2010), and children of these mothers were less attentive and eager to interact with
their mothers (Newman, Stevenson, & Boyce, 2007). Most of the research in this field focuses
on borderline personality disorder. Significantly higher proportions of children of mothers with
borderline personality disorder have been classified as having a disorganized attachment style

than children of mothers without it (Hobson, Patrick, Crandell, Garcia-Perez, & Lee, 2005).
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Substance-related disorders.

Substance-related disorders refer to a broad classification of problems related to ten types
of drugs, which all share the common brain reward system activation when taken in excess, and
which can interfere with the performance of normal, every-day activities (APA, 2013). While
often a co-occurring disorder along with many of the other disorders listed in this section,
alcohol and/or substance abuse can lead to specific dysfunctions in mothers’ interactions with
their children. Postpartum alcohol and drug use limit a mother’s ability to remain emotionally
connected with her child (Carroll, Chapman, & Wu, 2013). Mothers using drugs have also been
found to be less attentive to their infants and engage in fewer interactions with their infants
(Mayes et al., 1997), as well as having higher levels of conflict during mother-infant feeding
behaviours (Eiden, 2001). However, some studies failed to find a significant difference (e.g.,

Neuspiel, Hamel, Hochberg, Greene, & Campbell, 1991).

Considering the host of issues and psychopathologies that can arise from a non-secure
attachment orientation, it is incredibly important to investigate factors that could affect the
formation of the attachment relationship. The proposed research will focus only on the mother as
the primary caregiver, as the majority of attachment research focuses on mothers (Bowlby,
1988); however, it should be noted that current data and theory suggests that the findings on
biological mothers should apply to any primary caregiver (Bowlby, 2008). The development of a
secure attachment orientation between a mother and her child is dependent on the mother’s
sensitivity and ability to attend to a child’s needs (Wan & Green, 2009). Research has shown that
mothers who are experiencing psychopathologies are often unable to provide sensitivity and

responsivity to their child (Atkinson et al., 2000). It is therefore critically important to determine
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if maternal psychopathology is a risk factor for a non-secure mother-child attachment

relationship, and thus a risk factor for additional mental health problems.

Rationale for Present Study

While various strong studies have been conducted to examine the relationship between
maternal psychopathology and infant attachment, little consensus on the nature of this
relationship has been reached. There have been numerous studies that have inspected this
relationship in more common psychopathologies, such as maternal depression, but some studies
have found significant effects (e.g., Hipwell, Goossens, Melhuish, & Kumar, 2000; Murray &
Cooper, 1996), while others have found negligible effects (e.g., DeMulder & Radke-Yarrow,
1991; Teti, Gelfand, Messinger, & Isabella, 1995). Other psychopathologies, such as
schizophrenia, have been vastly overlooked in this area of research, with only a few
contradictory results being published (Wan & Green, 2009). Two qualitative reviews have been
conducted in attempt to summarize the results of this field (Letkovics, Baji, & Rigo, 2014; Wan
& Green, 2009); while these produced interesting results of a descriptive nature, there still lacks

a quantitative consensus on the effect size of this relationship.

The qualitative review article by Wan & Green (2009) is the most recent review of the
literature surrounding the issue of maternal psychopathology and child attachment. This article
focused on mothers with depressive and psychotic disorders, and attempted to compile the
evidence for the impact of these psychopathologies on the child’s attachment and the role of this
dynamic in the transmission of both developmental and clinical risk for the child. First
considering depresson, the review presented three previous meta-analyses, now out-dated, that
had been conducted on the relationship betweeen maternal deression and child attachment. One

of these meta-analyses was incredibly small, using only 6 studies, and found that maternal
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depression was strongly associated with increased avoidant and disorganized attachment
(Martins & Gaffan, 2000). A more inclusive meta-analysis conducted in the same year included
15 studies, and found only a weak significant relationship between maternal depression and
attachment non-security (Atkinson et al., 2000). A third meta-analysis used many of the same
studies, but looked specifically at disorganized attachment, and found no overall support for the
relationship between maternal depression and this form of attachment non-security (Van
[jzendoorn, Schuengel, & Bakermans-Kranenburg, 1999). This review article also considered
maternal psychotic disorders, in addition to maternal depression. At the time of the article, very
few studies had been conducted to consider the attachment orientations of children born to
mothers with psychotic disorders. Some studies showed an increased likelihood of avoidant
attachment in children of mothers with schizophrenia (D’ Angelo, 1986), while other studies did
not show that these children were any more likely to be insecurely attached (Naslund, Persson-
Blennow, McNei, Kaij, & Malmquist-Larsson, 1984). A similar pattern of mixed results was also

found for the children of mothers with bipolar disorder (Wan & Green, 2009).

Many further studies on the relationship between maternal psychopathology and infant
attachment have been published since these meta-analyses were conducted 15 years ago, but no
recent meta-analysis has yet been done to update the literature and summarize a new effect size

for the relationship.

In 2014, a narrative review on maternal psychopathology and child attachment was
conducted; however, only maternal depression was considered (Letkovics, Baji, & Rigo, 2014).
This review examined 35 studies relating to maternal depression and issues with child
attachment; however, this was a qualititative review and no overall effect sizes were calculated.

One again, conflicting results were rampant among this review; while most of the studies
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provided evidence for the relationship between maternal depression and attachment non-security,

some studies did not find any significant effect.

A meta-analysis on the relationship between maternal psychopathology and infant
attachment security has been conducted here to provide a statistical, quantitative consensus on
the strength of this association, and to investigate disorders other than depression. It has also
allowed for an investigation into possible moderators of this relationship, including
characteristics of the mother, the infant, and the study. Through these analyses, this study aims to

clarify the relationship between maternal psychopathology and infant attachment security.

The main objectives of this study were to: (1) determine the overall relationship beteen
maternal psychopathology (both general and specific disorders) and non-secure infant attachment
orientations, and (2) examine the effects of various moderators, both of the participants and of
the studies, on this relationship. The specific classifications of maternal psychopathology that
were of interest in this meta-analysis were: a) depressive disorders, b) bipolar disorder, ¢) anxiety
disorders, d) schizophrenia/psychotic disorders, ) personality disorders, and f) substance-related
disorders. In addition, the following moderators were explored: a) age of infant, b) age of
mother, d) gender of infant, e) racial background of mother, f) mother’s level of education, g)
country of publication, h) year of publication, 1) type of publication, j) type of maternal

psychopathology, k) co-morbidity status, 1) maternal sample source, and m) treatment status.

Research Questions

The current study aimed to answer the following research questions:
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10.

11.

What is the rate of non-secure attachment in infants of mothers with psychopathology
(excluding substance-related disorders)'?

What is the rate of non-secure attachment in infants of mothers with depression?
What is the rate of non-secure attachment in infants of mothers with bipolar disorder?
What is the rate of non-secure attachment in infants of mothers with anxiety
disorders?

What is the rate of non-secure attachment in infants of mothers with schizophrenia
and other psychotic disorders?

What is the rate of non-secure attachment in infants of mothers with personality
disorders?

What is the rate of non-secure attachment in infants of mothers with substance-related
disorders?

Do infants of mothers with psychopathology have increased odds of non-secure
attachment orientations compared to infants of mothers who are psychologically
healthy?

How large is the association between maternal psychopathology symptoms and
infants’ attachment non-security (and is it a statistically significant association)?

Do infants of mothers with psychopathology have greater levels of attachment
insecurity than infants of mothers without psychopathology?

Do infants with non-secure attachment orientations have mothers with higher rates of

psychopathology symptomology than infants with secure attachment orientations?

1 . .
Infants of mothers with substance-related disorders were excluded from all analyses except
for research question seven, due to possible prenatal substance exposure.



MATERNAL PSYCHOPATHOLOGY AND INFANT ATTACHMENT SECURITY 13

Moderator Analyses

The following moderators were analyzed to examine their effect on the association between
maternal psychopathology symtomology and infant attachment non-security (Research Question

9 above):

a. Does the gender composition of the infant sample moderate the degree of attachment
non-security?

b. Does the mean age of the infant sample moderate the degree of attachment non-security?

c. Does the mean age of the maternal sample moderate the degree of attachment non-
security?

d. Does the racial composition of the maternal sample moderate the degree of attachment
non-security?

e. Does the level of education of the maternal sample moderate the degree of attachment
non-security?

f.  Does the type of family environment (i.e., 2-parent or 1-parent household) moderate the
degree of attachment non-security?

g. Does the year of publication moderate the degree of attachment non-security?

h. Does the type of publication (unpublished vs. published) moderate the degree of
attachment non-security?

1. Does the country of study moderate the degree of attachment non-security?

J.  Does the type of maternal psychopathology moderate the degree of infant attachment
non-security?

k. Does maternal co-morbidity status (i.e., having more than one psychopathology)

moderate the degree of infant attachment non-security?
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1. Does maternal sample source (i.e., whether the the mothers were recruited from
community or clinical settings) moderate the degree of infant attachment non-security?
m. Does mothers being in treatment for their psychopathologies moderate the degree of

infant attachment non-security?

Research Hypotheses

Based on the previous literature on maternal psychopathology and infant attachment
security, it was expected that there would be an increased odds of non-secure attachment
classifications in the infants of mothers with psychopathology (Wan & Green, 2009). Also, it
was anticipated that there would be an increased risk of non-secure attachment in infants of
mothers who were suffering from maternal depression and substance-related and addictive
disorders compared to psychopathologies such as bipolar and schizophrenia, in which the results
would be more mixed and would lead to smaller effect sizes. It was also predicted that mothers
of infants with non-secure attachment orientations would have higher rates of psychopathology

symptomology than mothers of infants with secure attachment orientations.

Several predictions regarding the influence of moderators on the association between
maternal psychopathology and attachment orientatons were made based on the findings of
previous literature. A number of infant-related variables were thought to be important to take
into consideration. Considering the gender composition of the infant sample, it was hypothesized
that this would not be a significant moderator on the relationship, as few studies take this into
consideration (e.g., Hipwell et al., 2000; Radke-Yarrow et al., 1991), due to a lack of consistent
gender differences in the rate of attachment non-security (ASPE, 1991). However, due to the
exclusive focus on only one gender of parent (i.e., mothers) in this study, it was decided that

considering infant gender may be important. In terms of age composition of infant sample, it was
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predicted that age would be a significant moderator of this relationship, as there is weaker
evidence supporting the effects of maternal psychopathology on attachment after toddlerhood
(Van Ijzendoorn et al., 1999); it was important to determine if this relationship was evident

across the meta-analysis.

A number of mother-related characteristics were also thought to be essential to consider.
Based on a meta-analysis that considered predictors of maternal-fetal attachment, as well as the
lack of association between other SES-associated variables and attachment security, mother’s
level of education was not predicted to have any significant effects on the results (Yarcheski,
Mahon, Yarcheski, Hanks, & Cannella, 2009). Regardless, it was felt that this would be an
important moderator to analyze, to determine if our meta-analysis found the same trend of a lack
of significance for this SES-associated variable. Maternal racial background was thought to be an
important moderator to consider, due to cultural differences in performance on the Strange
Situation Procedure and differences in the conceptualization of a healthy attachment relationship
(e.g., Li, Delvecchio, Miconi, Salcuni, & Di Riso, 2014; Van [Jzendoorn, & Kroonenberg, 1988).
Maternal age was also thought to be an interesting characteristic to consider, as younger mothers
(particularly adolescents) tend to have higher rates of attachment non-security with their infants
(Broussard, 1995). The family composition (i.e., a one-parent or two-parent household) was also
thought to be a significant moderating variable, as mothers who are single may have additional
stressors and have less external support than mothers who have a partner. This variable has not
frequently been considered in the literature surrounding maternal psychopathology and infant

attachment security, but it was felt it may impact the relationship.

It was thought that some of the most important moderating variables to take into account

in this relationship were those that directly impacted the mother’s psychopathology. The type of
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psychopathology was an important characteristic as it was thought that different symptoms
would impact a mother’s mental and emotional state in different ways, which may impact the
way she interacts with her infant in different ways. Infants of mothers with depression were
expected to show more severe attachment non-security, such as disorganized attachment patterns
(e.g., Radke-Yarrow et al., 1999; Van [jzendoorn, Schuengel, & Bakermans-Kranenburg, 1999);
the rates of attachment non-security in other psychopathologies is less known. Relatedly, it was
also important to consider the mother’s co-morbidity status (for example, if a mother was
suffering from both depression and anxiety); if a mother was suffering from not one but two
psychopathologies, this may more severely impact her mental health and her relationship with
her child. It was also thought to be important to determine if the sample source of the mothers
(i.e, whether the mothers were from a community or clinical sample) significantly impacted the
relationship, as it was expected that mothers wth community vs. clinical levels of
psychopathology would present differently and have very different levels of psychopathology,
with mothers with clinical levels having greater impairments of their functional abilities. Finally,
whether the mothers were in treatment or not for their psychopathology was also thought to be an
important moderating variable, as this may help to determine if treatment for psychopathology is

also beneficial at improving the attachment relationship with these infants.

Considering the characteristics of the studies themselves is an important question, as it is
imperative to determine if study characteristics are having a significant moderating effect on the
relationship found. Type of publication was expected to be a significant moderator, as studies
published in journals are more likely to report significant findings than unpublished studies
(Dwan et al., 2008). Year of publication was also expected to be a significant moderator, with

older studies demonstrating a stronger relationship, as indicated to be the trend by past research
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(Connell & Goodman, 2002). Country of publication was also expected to potentially moderate

the relationship, for the same reasons described above for racial background of the participants.

Method

Search Strategy and Study Indentification

A meta-analysis was conducted to summarize and analyze, in a quantitative manner, the
mixed findings within the literature in regards to the relationship between maternal
psychopathology and infant attachment. The systematic search was conducted following the
guidelines from the Preferred Reporting Items for Systematic Reviews and Meta-analyses
(PRISMA), to determine the identification, screening, and eligibility of the studies that would be
included (Moher et al., 2009). The PRISMA guidelines were developed for researchers
conducting both meta-analyses and systematic reviews. An extensive literature search was
undertaken, where both published and unpublished reports prepared up to July 2015, were
systematically searched for in each of six main databases: 1) PsycINFO, 2) Medline (PubMed),
3) Educational Resources Information Centre (ERIC), 4) Scopus, 5) Dissertations and Theses
(Proquest), and 6) Google Scholar. The decision to include unpublished studies as well as
published studies in this meta-analysis was an attempt to reduce publication bias (Card, 2012).
Publication bias occurs when the results of a study influence its likelihood of being published;
studies that find significant (either statisitically or clinically) results are more likely to be
published than those studies that do not (Dickersin, 2005). If one were to only include published
studies in their meta-analysis, the results would tend to favour signicant results and ignore

insignificant results.
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The search strategy for this meta-analysis included a combination of keywords that were
meant to capture all possibly relevant studies related to infant attachment and maternal
psychopathology. Both descriptor-based and more general searches were conducted. The precise
search strategy for each of the databases varied slightly based on the different limiters in each
database used to narrow down the search results. The following keywords were used in the six
databases to find articles relevant to this meta-analysis: attachment, object attachment,
attachment behaviour, attachment theory, mother-child relations, parent-child relations, stranger
reactions, emotional security, seperation reactions, infant, child, secur*, insecur*, nonsecur*,
disorganized, anxious-ambivalent, anxious-avoidant, maternal, mother, offspring,
psychopathology, mood disorders, anxiety disorders, personality disorders, schizophrenia and
disorders with psychotic features, substance-related disorders, mental disorder, depression,
bipolar, seasonal affective disorder, postpartum depression, mania, posttraumatic stress disorder,
postpartum psychosis, addiction, alcoholism, substance abuse, psychosis, panic disorder, phobia,

obsessive compulsive disorder.

The initial search was conducted by entering the search strategy into each database.
These search results were then filtered by language, to include only English-reported studies and
by research methodology, to include only studies involving a quantitative comparison (i.e.,
excluding literature reviews and qualitative studies). A secondary search was then conducted in
an attempt to find any additional studies that were not found in the primary search — this included
consulting the previous qualitative reviews and meta-analyses published on the subject. A
backwards/forwards search of eligible studies was also conducted (Card, 2012). A forwards
search is the process of searching for articles that have cited a given article, while a backwards

search is the processs of checking the given article’s reference section for possible studies that
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meet eligibility criteria that have not already been identified through the primary search. Any

articles identified through the secondary search underwent the same process as outlined above.

Eligibility Criteria for Study Selection

The following eligibility criteria, composed of clear and concrete inclusion/exclusion criteria,

were used as a guide to determine which studies were eligible for the meta-analysis. These

criteria are as follows:

l.

The study must have been reported in English and published or prepared up to July 2015.
Both published and unpublished studies were eligible, including studies published online.
The study must have included a quantitative consideration of the relationship between a
mother’s psychopathology status or symptoms and an infant’s attachment security, either
between a maternal psychopathology group and a comparison group (either a
psychologically healthy maternal group or other clinical maternal group) or within a
maternal psychopathology group (correlational, rate, or regressional studies).

The study must have included a direct measure or diagnosis (by a health care
professional) of maternal psychopathology or maternal psychopathology symptomology
(as opposed to indirect or related measures such as parenting sensitivity, stress, coping
style, emotional regulation, or overall mental health quality). The measure of
psychopathology must have been in the post-natal, rather than the prenatal, period.

The study must have included a quantitative or categorical infant attachment outcome,
such as the Strange Situation Procedure or other comparable attachment classification
systems (such as the Attachment Q-Set; Waters & Deane, 1985), resulting in either

categorical or continuous outcomes of attachment.
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5. Offspring participants must have been between the ages of 0-36 months (as this is the age
range covered by the majority of young child attachment research).

6. The study must not have focused on infants with developmental disabilities (including,
but not limited, to Down’s syndrome, autism spectrum disorders, and intellectual
disability) or infants born pre-term. If a study included a small number of infants with

disabilities or pre-term births, it was considered eligible.

The studies identified as relevant through the search results of the six databases were
screened for eligibility based on the above criteria through a number of steps, as outlined in
PRISMA. The PRISMA flow diagram illustrates the number of studies included and excluded at
each stage of this screening process (See Figure 1). The first step was to compare the search
results from the different databases in order to identify any duplicate studies. Second, the articles
were screened, using the above eligibility criteria, based on their title and abstract. All studies
that appeared eligible through their title and abstract were moved on to the third stage, the full
manuscript review. Studies that progress to the full manuscript review stage were referred to at
this stage as potential studies, and were entered into a meta-analysis tracking file and given a
study number. Each of these potential studies was read through in their entiretey, to verify that
they met all of the above eligibility criteria. Studies that passed this stage were included in the
final meta-analysis, and were termed eligible studies. Studies that did not meet all of the
eligibility criteria were excluded from further analysis, and their number and reasons for

exclusions are noted in the PRISMA diagram.

Coding

The research questions were used to create a coding manual (see Appendix A) which was

used as a guide to code all eligible studies. This manual provided clear step-by-step instructions
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on how to properly extract information from a study, including both descriptors of the study
itself and outcome data. The data from each eligible study was recorded on a corresponding
coding form (see Appendix B). Important information about the study itself included: a) type of
publication, b) year of publication, and ¢) country of publication. The important information
from each study about maternal psychopathology diagnosis or symptoms included: a) diagnostic
procedures and/or measures, b) co-morbidity status, c) level of severity (clinical or community),
and d) treatment status. Specific information about infant attachment orientation included: a)
attachment identification procedure and measures. For moderator analyses, the following
demographic information on the maternal and infant sample was also coded: a) gender
composition of infant sample, b) mean age of infant sample, ¢) mean age of maternal sample, d)
mean years of maternal education, and e) racial background of maternal sample. In order to be
eligible for this meta-analysis, studies were required to provide data with: a) group comparisons
(mothers with psychopathology vs. a control group), b) correlations assessing the relationship of
maternal psychopathology symptoms with infant attachment, or c) rate of infant non-secure
attachment orientation among mothers with maternal psychopathology. Data from the completed
coding forms for all eligible studies was entered into the most common statistical software used
to conduct meta-analyses, Comprehensive Meta-Analysis (CMA) 3.0 (Borenstein, Hedges,

Higgins, & Rothstein, 2014).

Reliability

In order to assess reliabiliy of the coding, a secondary coder coded 25% of the eligible
studies. The secondary coder was thoroughly trained and familiarized with the coding manual
and coding form specific to this meta-analysis (Lipsey & Wilson, 2001), as coding is one of the

most critical aspects of the execution of a meta-analysis. This allowed for the determination of
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intercoder reliability, through the use of Cohen’s kappa, and the intrac-class correlation

coefficient, as appropriate, to calculate the agreement between the two coders (Card, 2012).

Statistical Analysis

A random effects model was used in this meta-analysis, as this approach, which assumes
heterogeneity (variation) across the studies, is considered to be the most widely applicable and
conservative model (Lipsey & Wilson, 2001). Primary individual meta-analyses were performed
to address each of the main research objectives. A meta-analysis could only be conducted for a
research question if there was a sufficient number of studies that provided the required data. A
minimum of two studies yielding separate effect sizes was set as the minimum number of studies
required to conduct each meta-analysis (Valentine, Pigot, & Rothstein, 2010). For research
questions one through seven, the overall prevelance of non-secure (all 3 non-secure) attachment
in infants of mothers with any psychopathology and specific types of psychopathology was
computed. For research question eight, an odds-ratio effect size was calculated to examine the
relative odds of the presence of non-secure attachment orientations in infants of mothers with
psychopathology compared to infants of mothers without psychopathology. For research
question nine, correlations between severity of maternal symptomology and attachment non-
security were considered. For research question ten, a standardized mean difference was used to
analyze the degree of the association between maternal psychopathology and infant attachment
non-security, where maternal psychopathology status was the dichotomous variable and the
degree of infant attachment non-security is the continious variable. Finally, for research question
eleven, a standardized mean differerence was also used to analyze the degree of the association
between materal psychopathology and the infant’s attachment orientation, where the attachment

orientation was the dichotomous variable (secure vs. non-secure) and the degree of materal
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psychopathology symptomology was the continuous variable. While a point-biserial correlation
could be used to analyze these last two objectives (one continuous, one dichotomous), Lipsey
and Wilson (2001) recommend using a standardized mean difference. The decision to use either
Cohen’s d or Hedge’s g for these calculations was determined by the size of studies included in
the analysis, as Hedge’s g is generally used in smaller samples to correct for the positivity bias
(Borenstein, Hedges, Higgins, & Rothstein, 2009). Cohen’s d was used for both of these
analyses, as all of the sample sizes were greater than twenty-five.

Some studies provided more than the minimum required data to calculate effect sizes. For
instance, many studies used multiple measures of maternal psychopathology within a single
study; in these cases, a mean of the outcomes was used, and was referred to as an aggregated
effect size. For example, if a study provided two different measures of depression (e.g., CES-D
at 9-months and 18-months postpartum) the mean was used. However, it is important to note that
for research questions two through nine, the rates of attachment non-security of infants from
mothers with different psychopathologies were all analyzed separately; the above refers to
research question that amalgamated the psychopathologies together. Additionally, some studies
had multiple subgroups (e.g., postpartum depression and chronic depression) compared to the
same control; in these cases, the subgroups were aggregated as well, and the study was used as
the unit of analysis (not the subgroup), in order to maintain independence.

Moderator Analyses

All moderator analyses were conducted on the meta-analysis addressing the overall
association between maternal psychopathology and attachment non-security (research question
nine), using meta-regressions. While meta-regressions are generally used for continuous

variables, they can also be used for categorical variables, and were used to evaluate the value of
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a moderator in each study relative to its effect size (Card, 2012; Lipsey & Wilson, 2001).
Individual meta-regressions were conducted for the following moderator variables: a) gender
composition of infant sample, b) mean infant age, ¢c) mean mother age, d) racial composition of
mother sample, ) percentange of mothers who have completed high school, f) percentage of 2-
parent families, g) year of publication, h) type of publication (published vs. unpublished), 1)
country of publication, j) type of psychopathology, k) co-morbidity status, 1) severity of
psychopathology, and m) treatment status. While these were the proposed moderators of interest,
the ability to conduct each separate analysis was dependent on the number of eligible studies that
included the required information.

Data Extraction and Missing Data

When multiple or duplicated sets of the same study were located through the searches,
only one set of results from a single study were eligible to be included in the meta-analysis, to
preserve independence (Wood, 2008). When there were multiple studies using the same data,
published versions were included over unpublished versions, unless the published version was
missing required information. When multiple published versions of a study were found (i.e., the
same data was used), the publication with the largest N was chosen for inclusion unless it were
missing critical information. As with any meta-analysis, some of the eligible studies identified by
the searches did not provide sufficient information to calculate an effect size (Lipsey & Wilson,
2001). In these cases, every effort was made to contact the principal investigator of the study for
clarification and/or provision of the missing data (Card, 2012). Additionally, if a study reported
its results as merely “insignificant”, every effort was made to contact the principal investigator to
obtain additional information, as the goal to be all-inclusive can only be met if both significant

and insignificant findings are included in the analysis. Inititally, seven studies had insufficient
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data to be included. For one of the studies (Genet, 2012), the author’s contact information could
not be found, and thus they could not be contacted for additional data. One of the studies was a
study protocol, and no data had yet been collected (Ramsauer et al., 2014). Missing data or
clarification was therefore requested from five authors via email. The authors of one of the
studies (Emery, Pacquette, & Bigras, 2008) provided the data that was necessary to include the
study in the meta-analysis. The authors of one of the studies (Zahn-Waxler, Chapman, &
Cummings, 1984) responded and provided clarification that the study was not eligible for
inclusion, as there was insufficient data. The authors of three of the studies (Hinshaw-Fuselier,
2004; Shaw & Vondra, 1993; Teti, 1993) did not respond to the email correspondence, and their

studies were exluded from further analysis.

Results

Study Characteristics

Search results from the six databases (Dissertations and Theses, PsycInfo, Eric, Scopus,
Medline, and Google Scholar) yielded 12,239 results. Each eligible studied was subjected to a
backwards (reference list of the eligible study checked) and forwards (studies that have cited the
eligible study) checks; this yielded three additional eligible studies. While this number would
normally be considered high-average for a backwards/forwards searches, one of the studies was
not indexed, resulting in acceptable number of identified studies (Card, 2012). Past meta-
analyses and qualitative reviews on this subject were also consulted; one additional eligible study
was identified in this way. Once duplicates were removed, 8130 unique studies remained. The
unique studies were screened for eligibility based on their title and abstract. This resulted in a

total of 191 full-text articles that were then screened for eligibility. A total of 58 studies were
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deemed to be eligible and were included in the final quantitative synthesis (see Figure 1). The
reasons for exclusion at the full-text level, of 133 studies, are outlined in the PRISMA diagram

(Figure 1).

As indicated above, 25% of the included studies (16 studies) were double-coded to assess
for inter-rater reliability. Inter-rater reliability was assessed using Cohen’s kappa, which was
found to be .95 overall; this indicates almost perfect agreement (Cohen, 1960). The reliability
ranged from .88 to 1 with the lowest Cohen’s kappa being .88 for the variables of infant age,
racial background, and sample source. The intraclass correlation coefficient (ICC) for continuous
data varied from .76 to 1. An ICC of .76 was obtained for the correlational data. This was due to
two minor disparities related to recording. Disagreements were solved through discussion until

agreement was achieved between the two raters.

Of the 58 studies that met the inclusion criteria, 43 were published articles, 10 were
dissertations/theses, and 5 were book chapters. All studies were published between 1984 and
2015. The majority of the studies were conducted in the United States of America (n = 40).
There were 4 studies conducted in Canada, and 3 in Britain. There were 2 studies conducted in
each of the following countries: Australia, Sweden, and Africa. There was 1 study conducted in
each of the following countries: France, Korea, Germany, Switzerland, and the Netherlands. The
percentage of female infants in each sample ranged from 39% to 61.8%. The mean age range in
the sample of infants ranged from 12 months to 36 months. The mean age range of the sample of
mothers was from 16.6 years to 35.7 years. The percentage of Caucasian mothers ranged from
0% to 100%. The percentage of mothers who had completed high school ranged from 3% to
100%. The percentage of infants coming from 2-parent families (parents married or living

together) ranged from 0% to 100%.
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To examine the attachment security of the infant, the majority of the studies used the
Strange Situation Procedure (SSP), or a modified version of this measure (n = 48). The
remainder of the studies used the Attachment Q-Sort (AQS), or a modified version of this
measure (n = 10). A post-hoc moderator analysis (using studies from research question nine,
consistent with other moderator analyses) was run to determine if there were significant
differences between the use of the two measures. This analysis was significant (p =.017), with
studies using the AQS yielding larger effect sizes (r = .22, CI [.13, .30], p <.001) than studies

using the SSP (= .08, CI[.01, .15], p = .035).

To assess maternal psychopathology, the majority of studies used self-report measures (n
= 43). The most common self-report measures utilized were the Beck Depression Inventory
(BDI; Beck, Ward, Mendelson, Mock, & Erbaugh, 1961), the Centre for Epidemiological Studies
Depression Scale (CES-D; Radloff, 1977), and the Edinburgh Postpartum Depression Scale
(EPDS; Cox, Holden, & Sagovsky, 1987). A large number of studies (n = 25) used more formal
interview methods to arrive at a diagnosis of maternal psychopathology, such as the Structured
Clinical Interview for DSM Disorders (SCID; First et al., 2002) or the Composite International

Diagnostic Interview (CIDI; Robins et al., 1988).

Considering the types of psychopathology represented in this meta-analysis, the majority
focused on unipolar depression (n = 47). The remainder of the psychopathologies were
represented by only a handful of studies each: substance-related disorders (n = 5), anxiety

disorders (n = 4), personality disorders (n = 3), psychotic disorders (n = 2), and bipolar disorder
(n=1).

Each study contributed between 1 and 8 individual effect sizes (M = 2.5), and 20 of the

studies provided either 1 or 2 aggregated effect sizes. The number of individual effect sizes (k)
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used to answer each major research question ranged from 2 to 36 (M = 14); research questions 7
and 11 consisted of the smallest number of effect sizes (k = 2, each), while research question 8

consisted of the largest number of effect sizes (k = 36).

Throughout this section, effect sizes will be provided along with the heterogeneity of the
effect sizes. The random effects model is based on the assumption that the true effect differs
between studies; thus, it is important to discuss the heterogeneity of the results. Cochrane’s Q,
the weighted sum of squared differences between individual study effects and the pooled effect
across studies, is considered to be the classic measure of heterogeneity (Borenstein et al., 2009).
The Q statistic reflects the observed dispersion of effect sizes; it tests the null hypothesis that
there is no dispersion across effect sizes. It is also important to note that Q has low power to
detect heterogeneity in small samples, and may overestimate heterogeneity in large samples
(Higgins & Thompson, 2002). There a number of heterogeneity statistics that can also be used to
quantify this dispersion (rather than merely indicating its statistical significance). The I statistic
describes the percentage of variation across studies that is due to true heterogeneity rather than
chance (Higgins & Thompson, 2002). I does not depend on the number of studies in the meta-
analysis. The final heterogeneity statistic reported here is tau-squared, which is an estimate of the

between-study variance in a random-effects meta-analysis (Borenstein et al., 2009).

Rate of Attachment Non-Security (Research Questions 1-7)

The overall rate of attachment non-security in infants of mother with a psychopathology
(not including substance-related disorders) was 56.1% (95% CI1 [49.6, 62.2], k = 34; Table 1).

The heterogeneity was O(33) = 194.00, p < .001; tau-squared = 0.39; I = 82.99%, indicating



MATERNAL PSYCHOPATHOLOGY AND INFANT ATTACHMENT SECURITY 29

that there is considerable heterogeneity. The rate of attachment non-security in infants of mothers
with depression was similar, at 57.4% (95% CI [50.3, 64.2], k = 26, Table 2). The heterogeneity
was 0(25) = 181.02, p < .001; tau-squared = 0.41; I = 86.19%, indicating that there is
considerable heterogeneity. A meta-analysis was not conducted on the rate of attachment non-
security in infants of mothers with bipolar disorder as there was an insufficient number of effect
sizes (k= 1, prevalence = 76.2%; Radke-Yarrow, 1991). Three studies provided rates for infant
attachment non-security in mothers with anxiety disorders, specifically PTSD (k= 2) and panic
disorder (k = 1). The rate of attachment non-security in infants of mothers with anxiety disorders
was 57.9% (95% CI1 [35.7, 77.3], k = 3; Table 3). The heterogeneity was Q(2) =4.22, p=.121;
tau-squared = 0.34; I° = 52.57%, indicating that there may be moderate heterogeneity. The rate
of attachment non-security in infants of mothers with psychotic disorders was 36.6% (95% CI
[24.5, 50.6], k = 4; Table 4). The heterogeneity was O(2) = 4.22, p = .121; tau-squared = 0.69; I’
= 52.57%, indicating that there may be moderate heterogeneity. The rate of attachment non-
security in infants of mothers with borderline personality disorder was 62.2% (95% CI [28.6,
87.1], k= 2; Table 5). The heterogeneity was O(1) = 2.7, p = .099; tau-squared = 0.34; I* =
63.18%, indicating that there may be substantial heterogeneity. Finally, the rate of attachment
non-security in infants of mothers with substance-related disorders was 51.1% (95% CI [34.7,
67.2], k= 5; Table 6). The heterogeneity was Q(4) = 23.87, p <.001; tau-squared = 0.43; I* =
83.24%, indicating that there is considerable heterogeneity.
Relationship between Maternal Psychopathology Diagnosis and Attachment Non-security
Infants of mothers with psychopathology (excluding substance abuse) had 1.85 times the
odds of having a non-secure attachment relationship compared to infants of mothers without

psychopathology (95% CI [1.49, 2.31], p <.001, k£ = 36); this answers Research Question 8
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(Table 7). The heterogeneity was Q(35) =141.22, p < .001; tau-squared = 0.23; I = 75.23%,
indicating that there is considerable heterogeneity. Infants of mothers with psychopathology also
had significantly greater levels of attachment non-security (i.e., lower scores on the attachment
measures) than infants of mothers without psychopathology (d =-.52, 95% CI [-.93, -.12], p =
.012, k = 2); this answers Research Question 10 (Table 8). The heterogeneity was O(1) = 3.19, p
= .074; tau-squared = 0.06; I° = 66.68%, indicating that there may be substantial heterogeneity.
Relationship between Maternal Psychopathology Symptoms and Attachment Non-security

The relationship between overall maternal psychopathology symptoms and infant
attachment non-security was small but significant (» = .14, 95% CI [.07, .20], p <.001, k= 17);
this answers Research Question 9 (Table 9). The heterogeneity was Q(16) = 51.82, p <.001; tau-
squared = 0.01; I° = 69.13%, indicating that there may be substantial heterogeneity. Additionally,
infants with non-secure attachment orientations had mothers with significantly higher rates of
psychopathology than infants with secure attachment orientations (d = .28, 95% CI [.02, .54], p =
0.032, k= 7); this answers Research Question 11 (Table 10). The heterogeneity was Q(6) =
18.12, p = .006; tau-squared = 0.07; I = 66.89%, indicating that there is substantial
heterogeneity.
Outliers

Possible outliers are considered to be those with standardized residuals greater than 1.96
(Vichtbauer & Cheung, 2010). The potential outliers for each research question were determined
by examining the standardized residual values as well as through visual inspection of forest
plots. A total of 8 outliers were identified across all of the research questions; 4 of the research
questions contained outliers. These outliers had standardized residual values that ranged from

-2.29 to 2.18. Effect sizes from five unique studies were identified as outliers. Effect sizes from
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one study were identified as outliers in two research questions (Teti, Gelfand, Messinger, &
Isabella, 1995a), one study as an outlier in three research questions (Vrieze, 2011), and the
remainder were outliers in only one research question (Campbell & Cohn, 1997; Rosenblum,
Mazet, & Bénony, 1997; Tomlinson, Cooper, & Murray, 2005).

In conducting a meta-analysis, it is suggested to remove outliers to produce a trimmed
distribution, by eliminating the identified outliers from the analyses (Lipsey & Wilson, 2001). To
determine if using the trimmed distribution conveys an advantage to the analysis, the trimmed
results are compared with the results of the untrimmed distribution. Outliers were therefore
removed from research questions 1, 2, 8 and 9. Two effect sizes was removed (Teti et al., 1995a;
Vrieze, 2011) from Research Question 1. The trimmed rate of 53.5% (95% CI [47.7, 59.3], k=
32) was slightly lower than the untrimmed rate of 56.1% (95% CI [49.6, 62.2], k= 34). One
effect size (Vrieze, 2011) was also removed from Research Question 2. The trimmed rate of
55.7% (95% CI [49.0, 62.2], k = 25) was slightly higher than the untrimmed rate of 56.4% (95%
CI[50.3, 64.2], k = 26).

After removing four effect sizes (Campbell & Cohn, 1997; Rosenblum et al., 1997; Teti
et al., 1995a; Vrieze, 2011;) from Research Question 8, the trimmed odds ratio of 1.69 (95% CI
[1.37,2.07], p <.001, k= 32) was slightly lower than the untrimmed odds ratio of 1.85 (95% CI
[1.49,2.31], p <.001, k= 36), but the significance was not changed. Finally, one effect size
(Tomlinson et al., 2005) was removed to assess the association between the degree of infant
attachment non-security and the degree of psychopathology in mothers, for Research Question 9.
The trimmed correlation of » = .16 (95% CI [.09, .27], p <.001, k = 16) was slightly higher than
the untrimmed correlation of » = .14 (95% CI [.08, .20], p <.001, k= 17), but the significance

was not changed. For these research questions, there were only small changes in mean effect
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sizes and no changes in the significance of the findings; therefore, for the remainder of the
analyses, the untrimmed findings were retained.
Moderator Analyses

Individual meta-regressions were conducted for 12 of the 13 moderator analyses (Table
11 and Table 12); these analyses were performed on Research Question 9. There were
insufficient studies included in this research question that provided information on co-morbidity
status to perform this moderator analysis (kK = 0). The number of studies eligible for a given
variable ranged from 10 to 18. Four of these moderators were found to be statistically significant.
These were: 1) gender composition of the infant sample (Q = 6.54, p = .011, k= 12), with
samples with greater percentages of girls yielding larger effect sizes; 2) racial composition of the
maternal sample (Q = 4.16, p =.042, k= 16), with samples with greater percentages of White
mothers yielding larger effect sizes, 3) maternal sample source (Q =17.57, p <.001, k=17),
with community samples yielding larger effect sizes, and 4) treatment status (Q = 4.05, p = .042,
k= 17), with samples with mothers in treatment for psychopathology yielding smaller effect
sizes.

An analog ANOVA was performed on the categorical variable of maternal sample
source, to produce two Pearson product moment correlations to analyse this difference. The
studies involving community samples produced a much larger effect size (r = .17, CI [.123,
2171, p <.001, k= 15) than the clinical samples (» =-.068, CI [-.169, .033], p = .186, k= 2). An
analog ANOVA was also performed on the categorical variable of treatment status, to produce
two Pearson product moment correlations to analyse this difference. The studies involving no
treatment produced a much larger effect size (» = .155, CI [.096, .213], p <.001, k= 16) than the

studies involving treatment (» = -.044, CI [-.226, .140], p = .641, k =1). Both of these results need
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to be interpreted with caution, as the groups are very unbalanced (i.e., 2 clinical vs. 15
community; 16 no treatment vs. 1 treatment).

The remainder of the moderators were not statistically significant.

Discussion

Based on a meta-analysis of the Strange Situation procedure, which included 2000 infant-
parent dyads in 8 different countries, the global distribution of attachment categorizations (as
discussed in the introduction) was found to be: A, anxious-avoidant, (21%); B, secure, (65%);
and C, anxious-ambivalent (14%) (Van IJzendoorn & Kroonenberg, 1988). The findings of the
Van [jzendoorn and Kroonenberg meta-analysis was consistent with the original attachment
distributions proposed by Ainsworth (1978). Notably, this does not include the D, disorganized,
classification. Research studies that include the D classification have shown that in non-clinical
samples, between 60-67% of infants in the United States are classified as secure (B), with the
remaining classifications varying as follows: A (20.5-22.9%), C (7.5-12.5%), and D (14.7%);
(van IJzendoorn, Goldberg, Kroonenberg, & Frenkel, 1992). It is important to note that many of
the studies in the current meta-analysis were conducted in the United States (» = 44) and an
additional four were conducted in Canada, resulting in 48 of the 62 studies being conducted in
North America. Therefore, we can evaluate the results of the current meta-analysis in the context
of the above data on the rates of security and non-security in the U.S. population. It’s important
to note that since many of the studies utilized “WEIRD” (Western, Education, Industrialized,
Rich and Democratic) samples, conclusions drawn from this meta-analysis are most applicable to

these populations. In the current meta-analysis, specific non-secure attachment orientations are
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not considered; what is important to note is that the distribution of non-secure attachment

orientations is typically around 30-35% of the total population.

The current meta-analysis found that approximately 56% of infants with mothers with
psychopathology are non-securely attached. This is in contrast to the overall distributions in
typical samples as noted above. It is important to consider the implications of a 20% higher rate
of non-security among infants of mothers with psychopathology. The results of this meta-
analysis have thus demonstrated that maternal psychopathology is associated with higher rates of

infant attachment non-security, despite some individual studies that have argued the contrary.

Furthermore, this meta-analysis demonstrated that infants of mothers with
psychopathology also have significantly higher odds (nearly double) of having a non-secure
attachment relationship than infants of mother who are psychologically healthy. In addition,
infants of mothers with psychopathology were found to have significantly greater /evels of
attachment non-security than infants of mothers without psychopathology. A significant reverse
effect was also found, in that infants with non-secure attachment had mothers who also had
significantly greater rates of psychopathology than mothers of infants with secure attachment.
The relationship between infant attachment non-security and maternal psychopathology
symptoms was small but significant, indicating that with increased maternal psychopathology
symptoms (for example, higher scores on the BDI), infant attachment non-security also

increased.

In addition to the analyses considering the relationship between overall maternal
psychopathology and infant attachment non-security, rates of infant attachment non-security in

mothers with five specific types of psychopathology — unipolar depression, anxiety disorders,
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psychotic disorders, borderline personality disorder, and substance abuse disorders were

examined-.

The majority of the studies in this meta-analysis related to maternal unipolar depression.
The rate of attachment non-security in infants of mothers with depression (57.4%) was very
similar to the rate of non-security in infants of mothers with overall psychopathology, which is
expected as these studies were all included in that analysis, and comprised the majority of the
studies included. The rate of attachment non-security in infants of mothers with depression were
again found to be higher than the rate of attachment non-security in the general population. This
is consistent with the majority of the body of literature examining the effects of maternal
depression on infant development and mother-infant interactions. Maternal depression has been
shown to affect mother-infant interactions in a negative manner (e.g., Beck, 1995), with mothers
who suffer from depression displaying less affectionate contact behaviour with their infants, and
tending to be more withdrawn from and less responsive to their infants (Tompson et al., 2010).
The symptoms that commonly define depression tend to have a profound impact on individuals’
interpersonal behaviour, including emotional expressiveness and responsiveness (Murray &
Cooper, 1996). Studies on infants of healthy mothers have demonstrated that infants are very
sensitive to these qualities in their caregiver, and very impacted by change to these. It is therefore
highly reasonable to expect that maternal depression will impact mothers’ interpersonal
functioning with their infants, which will negatively impact infants’ development. These effects
of depression on mothers’ interpersonal functioning have been shown to result in impaired

empathic understanding of their infants (Coyne, Low, Miller, Seifer, & Dickstein, 2007) and

2 The analysis for bipolar disorder could not performed in this study, due to an insufficient
number of studies that met inclusion criteria and provided sufficient data.
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lowered sensitivity to their infants (Santona et al., 2015). As maternal sensitivity is a necessary
component for the development of a secure attachment orientation (Campbell et al., 2004), the
current results of elevated levels of attachment security in this population of mothers with

depression is congruent with this theory.

This meta-analysis also demonstrated similar rates of non-security for infants of mothers
with anxiety disorders (PTSD and panic disorder), at 57.9%. This is, once again, higher than the
expected non-secure attachment rate of approximately 35% in the general population. Anxiety in
the postpartum stage is expecially important to consider in relation to the findings on depression,
as anxiety and depression have a high rate of co-morbidity, frequently around 50% (Hirschfeld,
2001). The presence of this comorbidity can also be considered a marker of severity of each of
the individual disorders themselves (Glasheen et al., 2010). Maternal stress, and specifically
anxiety, in the postnatal period has been shown to have dramatic effects on mother-infant
interactions, with high-trait anxiety mothers showing less sensitive responding and reduced
emotional tones during interactions, even when those with depressive symptomology were
removed from analysis (Nicol-Harper, Harvey, & Stein, 2007). High cortisol levels in mothers
has been found to be linked to high cortisol levels in the offspring (Monk, Spicer, & Champagne,
2012). Research on cortisol levels and attachment has found that attachment style can serve to
buffer cortisol reactivity in secure infants, but non-securely attached infants will display
significant elevations in their cortisol levels (Dawson et al., 2000). It has also been suggested that
caregivers who have difficulty regulating themselves (such as with anxiety), will be impaired in
their ability to accurately respond to and reflect their children’s own mental states, resulting in
infants who have to attempt to regulate their own states of arousal without assistance (Scheher et

al., 2009). Two of the four studies on anxiety included in this meta-analysis considered PTSD,
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which is characterized by signficiant affect dysregulation and a defensive, self-preservative
position relative to others (APA, 2013). Researchers argue that this type of stance prohibits
psychological availability to another, including an infant, and again may inhibit awareness of the
infant’s own mental state (Scheher et al., 2009). Certain emotional regulation strategies, such as
high avoidance and blunting coping strategies, are commonly seen in those who suffer from
PTSD (Benoit, Bouthillier, Moss, Rousseau, & Brunet, 2010), and can have a negative impact on
a mother’s ability to connect with her infant. There is evidence that maternal trauma history can
be associated with different patterns of caregiving, including predominantly hostile (may
increase the likelihood of developing an A attachment orientation) or emotionally withdrawn
(may increase the likelihood of developing a C attachment orientation; Lyons-Ruth & Block,
1996). Mothers who have suffered from trauma may also act in frightening ways (Van
[jzendoorn et al., 1999), including dissociating, negative intrusive behaviours, disoriented
responses, and affect intolerance, which could lead to disorganized behaviours in infants (Lyons-
Ruth & Block, 1996).

The lowest rate of non-secure attachment in infants of mothers with psychopathology was
for the mothers suffering from psychotic illnesses, at approximately 37%. This rate is consistent
with the rate of non-secure attachment found in non-clinical samples. This result is surprising,
considering the severity of psychotic disorders such as schizophrenia, and the research that has
indicated that maternal psychosis is associated with maternal interactive deficits (Wan et al.,
2008). Few studies have examined the outcomes of children of mothers with psychosis; one
follow-up study on infants whose mothers had experienced a postpartum psychotic episode
found that 6-year outcomes, such as cognitive development and mental health, were unaffected

(McNeil, Persson-Blennow, Binett, Harty, & Karyd, 1988). It’s important to note that the 4 effect
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sizes used for this analysis came from only 2 studies. The first study (Naslund, Persson-
Blennow, McNeil, Kaij, & Malmquist-Larsson, 1984), provided three separate effect sizes —
schizophrenia, cycloid pyschosis, and non-affective psychosis; the second study (Hipwell,
Goossens, Melhuish, & Kumar, 2000) provided one effect size, which included participants with
psychosis, schizoaffective disorder, and psychotic affective disorders. Due to the small number
of studies included in this analysis, these results should be interpreted with caution. The mothers
with psychotic disorders included in this meta-analysis may also not be typical of most mothers
with psychotic disorders, as most mothers with psychosis do not retain custody of their children
(Gewurtz, Krupa, Eastabrook, & Horgan, 2004).

The rate of attachment non-security was highest for the population of infants of mothers
with personality disorders, specifically borderline personality disorder (BPD) and other Cluster B
personality disorders, as these were what comprised the included studies. The rate was
approximately 62%. Cluster B personalities disorders are personality disorders that share the
common problems of impulse control and emotional regulation (APA, 2013). BPD in particular
is characterized by intense and unstable emotions, impulsive and risky behaviours, unstable
sense of self, and polarized thinking (APA, 2013). Past research has demonstrated that Cluster B
personality disorders have strong correlations with impaired maternal sensitivity (Conroy et al.,
2010); mothers with these disorders are also less likely to follow recommended infant care
practices (Conroy et al., 2010), and display more negative reaction to infant distress (Kiel, Gratz,
Moore, Latzman, & Tull, 2011). There is evidence that the characteristics associated with BPD
can negatively influence mothers’ relations to their infants (Main & Hesse, 1990). Given the
difficulties with emotional regulation and interpersonal relationships that these women

encounter, coupled with the risk of impulsive and dangerous behaviours (including self-harming
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behaviours), the high rate of non-secure attachments in the infants mothered by this population is
unsurprising.

Finally, this study also included mothers suffering from substance-related disorders. It
was originally proposed that these studies would be included in all of the meta-analyses within
this study. However, after reviewing the literature, it was decided that these disorders should be
considered separately from the remainder of the disorders. The reason for this was due to the
confounding nature of the substance-related disorders, specifically the concern that mothers with
substance-related disorders are likely to have used substances in the prenatal period, which
would have substantial effects on infant development (see /imitations for further details).
Therefore, the rate of infant attachment non-security within this population are considered, but
these studies have been excluded from further analyses. The rate of attachment non-security in
infants of mothers suffering from substance-related disorders was similar to the other rates
discussed, at approximately 51%. While there may be many confounding developmental issues
to consider from the prenatal period, research has shown that alcohol and drug use in the
postpartum stage can impair a mother’s ability to have an emotional connection to her child
(Pajulo, 2012). Depression correlates highly with substance abuse (Lazareck et al., 2012),
particularly in the postpartum phase, and these risk factors, combined with the decreased
sensitivity implied by both of these disorders, are important to investigate.

Prior to beginning this meta-analysis, it was proposed that a total of 13 moderators would
be examined. Due to an insufficient number of studies providing information about co-morbidity,
this moderator could not be examined; however, the remaining moderators did have sufficient
information to be conducted. Four of the moderators were found to be significant, and these will

be discussed first.
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The first moderator variable that was found to be significant was the gender composition
of the infant sample. This was not hypothesized to be a significant moderator on the relationship,
as literature reviews have indicated that across hundreds of studies considering attachment, no
consistent sex differences have been reported in terms of frequencies of non-secure attachment
(ASPE, 1991). However, what was found in this meta-analysis was that an increased percentage
of female infants resulted in a larger effect size (stronger association between maternal
psychopathology and infant attachment non-security). While this is not consistent with past
literature, research has suggested that it may be easier for same gender parent-infant dyads to
form attachment relationships, implying that same-gender dyads may be more likely to develop
secure attachment relationships (Schoppe-Sullivan et al., 2006). It is therefore possible that the
the male infants in these studies may have developed a secure attachment relationship primarly
from their father. The female infants, who may rely more on their mothers for the development
of an attachment relationship, may have experienced increased difficulty in forming a secure
relationship, due to their mothers suffering from psychopathology and compromised sensitivity.
Schoppe-Sullivan and colleages (2006) demonstrated that if sons have an non-secure attachment
relationship with their mother, fathers can generally compensate for this, but the same is not true
for their daughters.

The second moderator that was found to be significant was the racial composition of the
mother sample. This was hypothesized to be a significant moderator, as cultural differences on
performance of the SSP have been well-documented (e.g., Li, Delvecchio, Miconi, Salcuni, & Di
Riso, 2014; Van [Jzendoorn & Kroonenberg, 1988). Based on this, it was hypothesized that
greater percentages of mothers of ethnic minorities would be associated with greater degrees of

attachment non-security. Surprisingly the opposite effect was found; higher percentages of White
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mothers were associated with larger effect sizes (stronger correlation between maternal
psychopathology and infant attachment non-security). This was unexpected as the SSP, and the
AQS to a lesser extent, have been the focus of critique for cultural inappropriateness (Gaskins,
2013). The SSP involves a variety of assumptions that are challenged outside of Western society;
the level of stress induced by the SSP is therefore not considered to be equal across cultures.
Additionally, the attachment categories themselves have been said to be inadequate at capturing
the normal variation in attachment across cultures (Gaskins, 2013). Despite this, for all cultures
that have been thus far studied from the attachment perspective, the majority of infants in any
culture are identified as “secure”, with rates varying from between 50-75%. However, the break-
down of rates within the different non-secure attachment categories has been found to vary
substantially (e.g., Rothbaum, Weisz, Pott, Miyake, & Morelli, 2000). The present study did not
consider the individual non-secure attachment categorizations. Perhaps the explanation for this
finding comes from cultural differences in the realm of child-raising. In many cultures outside of
Western society, the mother is not the only primary caregiver of a child; for example, in other
cultures, grandparents or other extended family members play a more significant role in the
raising of children (Hayslip, Baird, Toledo, Toledo, & Emick, 2006). Perhaps this supportive
network can offer an infant more positive experiences when the mother is suffering from a
psychopathology; perhaps they are able to compensate for the mother being less emotionally
sensitive/available to their infant. Past research has indicated that while mothers and children of
ethnic minorities are often more at risk for mental health issues and other challenges, they have
many more protective factors than White families, such as extended families, supportive kin, and
social networks (Samaan, 2010).

The third moderator that was significant was the maternal sample source. It was
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hypothesized that this would be significant, with clinical samples being associated with higher
degrees of attachment non-security than community samples. However, while this moderator
was significant, the opposite directional effect was found, with community samples being
associated with greater degrees of attachment non-security. This was surprising, as it was
hypothesized that mothers in the clinical samples would be experiencing more debilitating levels
of psychopathology. A possible explanation is that though it may be expected that the
community samples would score low on psychopathology measures, some of the community
samples actually had mean scores that were reflective of being at risk for clinical levels of
psychopathology (e.g., mean CES-D scores above clinical cut-off of 16, Hubbs-Tait, Osofsky,
Hann, & Culp, 1994). It is also important to note that only 2 studies were in the clinical group,
and 15 studies were in the community group. Therefore, we need to interpret these results with
caution.

The final moderator that was significant was the treatment status of the mothers. It was
expected that if mothers were in treatment, this would result in a reduced relationship between
psychopathology and attachment non-security. This directional effect was found in this meta-
analysis. However, as with the moderator of the maternal sample source, these results need to be
interpreted with caution, as only one of the studies involved participants that were in treatment,
and the remainder did not. In the study that involved treatment (Henderson, 2003), all of the
mothers in the depressed group were required to have sought treatment for their depressive
disorder sometime between conception and the initial study visit when the infant was 18-months
old. This could include medication and/or therapy; further details were not provided. This
finding is consistent with previous literature that indicates that treatment, including anti-

depressants (Logsdon, Wisner, & Hanusa, 2009) and psychotherapy (Muzik, Marcus, & Flynn,
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2009), can improve maternal role functioning, with the most efficacious for infant outcomes
appearing to be dyadic therapies (Nylen, Moran, Franklin, & O'Hara, 2006).

The remaining moderator analyses were not significant, and will be discussed next.

The mean age of the infant sample was not a significant moderator. It was hypothesized
that this would be a significant moderator, as there is weaker evidence supporting the effects of
maternal psychopathology on attachment after toddlerhood (Van Ijzendoorn et al., 1999). Thus,
it was expected that increased age would result in lower effect sizes. This was the direction of the
effect found, but it was not significant. This is most likely due to the restricted range of ages used
in this meta-analysis, from 12-36 months. It is possible that if this age range was extended to
later ages (i.e., childhood), this effect would have been significant.

Similary, the mean maternal age of the sample was also not significant predictor. This is
consistent with the hypothesis as, based on past meta-analyses, this was not expected to moderate
the relationship significantly. However, this is particularly interesting to note, as there were a
number of studies that exclusively used adolescent mothers as their sample. This group has in the
past been shown to have infants with increased rates of non-secure attachment orientations (e.g.,
Broussard, 1995); the current results demonstrate that this may not always be the case.

Mother’s level of education (i.e., percentage who had completed high school) was not a
significant predictor. This was not hypothesized to be a significant predictor; this based on a
meta-analysis that considered predictors of maternal-fetal attachment, in which this predictor was
not significant (Yarcheski et al., 2008). This is also consistent with findings from other primary
studies as well, that have indicated that SES-associated variables, including income and level of
education, are not associated with attachment security (Freeman & Brown, 2001).

The marital status/family composition of the sample was also not a significant predictor.
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This is an interesting finding, as it was hypothesized that this would be significant, as mothers
who are single and/or not in a supportive relationship may have many other additional stressors
in addition to their psychopathology; it was thus hypothesized that this would result in larger
effect sizes. However, in this meta-analysis, no moderating effect was found.

The type of psychopathology was also not found to be a significant moderator. Infants of
mother with depression were expected to show more severe attachment non-security based on
past research (e.g., Radke-Yarrow et al., 1999; Van [jzendoorn, Schuengel, & Bakermans-
Kranenburg, 1999), as the distribution of attachment orientations in other psychopathologies is
uncertain. However, this non-significant finding indicates that psychopathology in general
appears to be a risk factor for non-secure attachment in infants, and that type of psychopathology
may be less important. However, it is important to note that out of all the studies included in this
moderator analysis, nearly all were on depression, with one on anxiety and one on personality,
thus these results must be interpreted with caution. This moderator analysis was only conducted
on Research Question 9; if other research questions with more diverse psychopathologies
represented had been considered, the results may have been different.

Finally, none of the characteristics of the studies themselves were found to be significant.
Year of publication was expected to be a significant moderator, as older studies in this field
generally demonstrate stronger effect sizes (Connell & Goodman, 2002). However, this was not
the case. The country of publication was also not a significant moderator, though this moderator
did approach significance. When an analog ANOVA was considered, it demonstrated that the
two studies from Canada resulted in the largest effect size (r = .224, p = .023). The results from
the studies in the U.S. resulted in a moderate effect size of (»r = .148, p <.001). The most outlying

result was the one study from Africa, which demonstrated a small negative effect size (r=-.133,
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p = .335). While this was not what was expected, it is congruent with the hypothesis that the
results of this moderator would follow the trend of the racial moderator. The final characteristic
of the study itself was the type of publication — that is, whether the study was published (journal
article or book chapter) or unpublished (dissertation). This was hypothesized to be significant, as
due to publication bias, studies that are published generally have more significant results
compared to unpublished studies. However, this was not found to be a significant effect.
Consulting the analog ANOVA, it is evident that this was the trend, with published studies
having a larger effect size than unpublished studies, but it was not a significant finding.

Strengths and Limitations

The first and most notable strength of this meta-analysis is that it is the first meta-analysis
to examine the relationship between infant attachment non-security and a variety of forms of
maternal psychopathology. No meta-analysis has considered this relationship with forms of
maternal psychopathology other than depression. As mentioned previously, literature review
articles on this subject have been published, but these were only qualitative in nature and did not
deal with effect sizes. The most recent and inclusive meta-analysis was conducted by Atkinson
and colleagues (2000) that considered a variety of maternal mental health correlates and infant
attachment security. One of the meta-analyses included in this article examined the relationship
between maternal depression and infant attachment security, and calculated an effect size of =
.18 (p <.001) using 15 studies. The segments of the current meta-analysis that also considered a
correlation effect sized included 17 studies, 16 of which involved maternal depression, and found
a similar effect size of » = .14 (p <.001). It is important to note, however, that our entire meta-
analysis included 62 studies, 48 of which involved depression. Of the 15 studies that were

included in the Atkinson meta-analysis, the current meta-analysis included 9 of these; the
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remaining 6 did not meet the eligibility criteria. This meta-analysis included 39 studies that were
not originally included in the Atkinson meta-analysis. Considering that the Atkinson meta-
analysis was published 16 years ago, the current meta-analysis makes a unique contribution to
the literature by proving an update on the relationship between maternal depression and infant
attachment security. Specifically, 33 of the 39 additional studies were prepared or published after
Atkinson’s cut-off date of 1999. Additionally, it is worthwhile to note that 6 of the 39 additional
studies were prepared or published prior to Atkinsons’ cut-off date of 1999. This latter
discrepancy was most likely due to a) differences in eligibility criteria and b) differences in
databases searched. The Atkinson meta-analysis only searched 3 electronic databases, whereas

the current meta-analysis searched 6 electronic databases.

Another strength of the current meta-analysis is the search strategy, determined through
the outcome of the backwards/forwards search. The current backwards/forwards search yielded
five additional eligible studies, and one additional study was identified through consulting of the
past-meta-analyses and literature reviews. Note that while this number would normally be
considered in the high-average range for a meta-analysis, one of the studies was not indexed, and
two were related to prenatal substance exposure, which were being excluded. This demonstrates
that the search strategy was thorough and we can have confidence that the majority of the

potential studies in the literature were found and included.

Another strength of this meta-analysis was the strong reliability of the second coding.
With an overall Cohen’s kappa of .95, this indicates excellent reliability. The process of coding
is one of the most important components of conducting a meta-analysis. The strong reliability
found in this meta-analysis indicates that we can have confidence in how the coding was

performed.
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Another major strength of this meta-analysis was the decision to include both published
and unpublished studies in this meta-analysis. The inclusion of unpublished studies was done in
an effort to reduce publication bias (Card et al., 2012), as discussed previously. While the
inclusion of both published and unpublished studies is considered to be a strength, the inclusion
of unpublished studies can also alternatively be considered a limitation. The main reason that the
inclusion of unpublished studies can be considered a limitation is that these studies have not
undergone the peer review process that is required of published studies. This is typically a
rigorous process and is used to ensure that only studies of high quality are published and
included in the literature. Dissertations have not undergone this process and may have
methodological flaws or statistical errors that will then be included in the meta-analysis. The
quality of a meta-analysis is dependent on the quality of studies included in the analyses, and the
inclusion of studies of low quality can result in meta-analysis results that are of low quality.
However, publication type was not a significant moderator, indicating that there was not a
significant difference in the effect sizes found for published studies compared to unpublished

studies.

Another consideration of the quality of the studies included in the meta-analysis is the
type of assessment measures used. In regards to attachment security, the assessment measures
included in the studies is another strength of this meta-analysis. All of the studies used in the
meta-analysis either used the Strange Situation Procedure (SSP), a modified version of the SSP
(such as the Preschool Assessment of Attachment), the Attachment Q-Set (AQS), or a modified
version of the AQS (such as the Toddler Attachment Sort-45). The SSP and the AQS are
considered to be the “gold standard” measures of assessing attachment security (van Rosmalen,

van [jzendoorn, & Bakermans-Kranenburg, 2014), with the SSP producing categorical
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classifications and the AQS producing dimensional classifications. Because none of the included
studies assessed attachment using anything other than these two, we can have confidence in the
reliability of these attachment classifications. As mentioned previously, a post-hoc analysis
revealed that the attachment measure used was a significant moderator, indicating that studies
that used the AQS reported significantly larger effect sizes than studies that used the SSP. One
possible reason for this is that the AQS may be performed by a trained observer or by the
attachment figure themselves (i.e., the mother); self-report measures, as will be discussed below,
have a number of inherent issues, including extreme reporting that could lead to larger effect
sizes. Other factors have also been shown to affect the effect size achieved by the AQS; for
example, longer observation sessions have been shown to result in larger effect sizes (Van
[jzendoorn, Vereijken, Bakermans-Kranenburg, & Riksen-Walraven, 2004). In terms of maternal
psychopathology, there was a much more diverse assortment of assessment tools used. The
majority of the studies used self-report measures, which are associated with a number of issues,
including impression management, acquiescing responding, and extreme responding (Paulhus &
Vazire, 2007). This could lead to over-reporting or under-reporting of symptoms, which would
lead to inaccuracy in maternal diagnosis classification, which is a limitation. However, many of
the studies did also use clinical structured interviews, which gives us more confidence about the

diagnosis.

Other limitations of the meta-analysis also relate to the limitations of the primary studies.
Families and individuals with more severe levels of psychopathology may be less likely to be
involved in research studies, as they have many more barriers and complications. This could be
related to the maternal psychopathology itself, or could also relate to the behaviours of the infant

(i.e., infants with more challenging behaviours may be less likely to included in research
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studies). Additionally, these families may be more likely to drop out of research studies once
they are enrolled. Attrition for other reasons should also be considered, and attrition is always a
concern in primary studies, as the participants who drop out may differ from those who do not

drop out on a number of variables, which may or may not be accounted for.

Another limitation of this study was the low number of studies that examined maternal
psychopathology other than depression. This was the first meta-analysis to include these other
psychopathologies, which was a strength as discussed earlier. A meta-analysis is dependent on
sufficient primary studies to have been conducted that look at the research questions of interest.
Depression was the most represented psychopathology in this meta-analysis (k = 48). Substance-
related disorders were the next more represented psychopathology, (kK =9), but these studies were
excluded from overall analyses. Anxiety, personality, and psychotic disorders were all
represented by only a handful of studies, and bipolar disorder could not be analyzed due to only
one study examining this psychopathology. The low number of studies included in many of these
individual analyses means the results need to be interpreted with caution. Additionally,
postpartum depression could not be specifically analyzed, as the youngest infant samples were
12 months of age. It’s important to note however that attachment cannot be measured until 6-9

months of age, and the standard youngest age of measurement is 12 months.

Another limitation of the meta-analysis relates to the subset of studies relating to
substance abuse. Substance-related and addictive disorders (APA, 2013) refer to a broad
classification of problems relating to ten types of drugs (alcohol, caffeine, cannabis,
hallucinogens, inhalants, opioids, sedatives, hypnotics, stimulants, tobacco and other/unknown).
Nine eligible studies in this category were included in this meta-analysis. The studies varied in

the type of substance included; the substances included alcohol, heroin, methadone, cocaine,
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PCP, etc. The studies also varied in how the substance use was assessed. Limited studies used
DSM diagnostic criteria; most of them relied on biological markers, such as urine toxicology, to
determine substance abuse. It was decided that there were too many confounds with this type of
psychopathology to include these studies in the overall analyses. The reason for this is that many
of the infants could have been (and in some studies it was explicitly stated that they were)
exposed to prenatal substance abuse. Prenatal substance exposure has a variety of harmful effects
on infant outcomes, including impaired cognitive, motor, language, and emotional development
(Kim & Krall, 2006). Thus instead of measuring effects due to maternal psychopathology, it is
more likely that we are measuring the developmental and neurological effects of prenatal
substance exposure. To compensate for these confounds, some studies did use pre-term
comparison groups, but others did not. It is also reasonable to expect that different types of
substances are going to have vastly different effects, both on the infant and the mother’s

sensitivity and parenting abilities.

A strength of this meta-analysis was that it included studies with sufficient information to
be able to conduct almost all of the moderator analyses proposed. However, one moderator was
not able to be analyzed due to insufficient information, and this was the moderator of co-
morbidity. This is a possible confounding issue because, as discussed previously, the co-
prevalence of depression with many other disorders (notably anxiety and substance abuse) is
very high. Thus, it is likely that in many of the included studies, there were many participants
who may have co-morbid disorders that were not reported. This may make it more difficult to

tease apart the effects of each individual disorder.

Directions for Future Research
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As evidenced from this meta-analysis, research on the relationship between maternal
psychopathology and infant attachment security has focused almost exclusively on maternal
depression. Only a handful of studies found through the exhaustive literature search conducted
for this meta-analysis focused on other psychopathologies. The conclusions on these
psychopathologies that could be drawn from this meta-analysis are therefore much more limited
and need to be interpreted with caution due to small sample size. Despite evidence that many of
these psychopathologies in mothers can have a profound impact on infant and child
development, the effects of these psychopathologies on infant attachment, an integral component
of healthy development, has remained relatively untouched. More primary research on these
subjects needs to be conducted, so that a better understanding of this relationship can be gleaned.
Furthermore, many of the studies did not include information on co-morbidity status.
Considering the high rate of co-existing mental health issues, especially with a mental disorder
such as depression, it is suggested that future research consider the importance of reporting on
this information and attempting to elucidate the main and interaction effects of individual

disorders.

Clinical Implications and Conclusions

The results of this meta-analysis provide a greater understanding of the relationship
between maternal psychopathology and infant attachment security, as well as the influential
moderators of this relationship. The results of this study provide an update on the association
between maternal depression and infant attachment security, and clarifies some of the
discrepancies in the literature regarding this relationship by supporting the notion that there is a
clear and significant relationship between maternal depression and the development of non-

secure attachment orientations in their infants. This study also provides the first quantitative
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consensus on the relationship between infant attachment non-security and other maternal
psychopathologies, including substance-related disorders, personality disorders, anxiety
disorders, and psychotic disorders. The implications of this meta-analysis suggest that to
clinicians that mothers with psychopathologies may be at risk for interacting with their infants in
negative ways, and is a risk factor for the development of a non-secure attachment orientation.
This information could be used to support the integration of universal screening for maternal
psychopathology during the postpartum periods, so that mothers that are found to be at risk could
be offered early interventions, that focuses both on improving maternal mental health and

enhancing the attachment relationship.
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Table 1
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Characteristics of Studies Included in Analysis of Rate of Non-Secure Attachment in Infants of Mothers with Psychopathology (Research Question

)
a Publication Country Mean Age Attachment Psychopathology o o
Study N Type of Study of Infant Measure ° Measures © Rate (%) 93% Cl
Beall (2006) 10 Journal article U.S. 14 months SSP CIDI, PCL-C 50.0 [22.5,77.5]
Bosquet Enlow, Egeland,
Carlson, Blood & Wright 12 Journal article US. 14.1 months SSP PCL-C 83.3 [52.3,95.8]
(2014)
Campbell & Cohn (1997) 26 Book chapter UsS. 14 months SSP SADS (RDC) 35.6 [23.3, 50.0]
Campbell et al. (2004) 483 Journal article UsS. 36 months SSP CES-D 41.0 [36.7, 45.4]
Carter, Garrity-Rokous,
Chazan- Cohen, Little & 26 Journal article U.S. 14 months SSp SCID-NP, CES-D 47.6 [47.8, 92.4]
Briggs-Gowan (2001)
Dawson, Klinger,
Panagiotides, Spieker & 12 Journal article U.S. 14.2 months SSp CES-D 25.0 [8.3,55.2]
Frey (1992)
Dawson et al. (2001) 26 Journal article US. 13.9 months SSP SCID-CV, CES-D 58.1 [46.1, 69.2]
Donaldson (1993) 50 Journal article U.S. 16 months SSp CES-D, MMPI 35.6 [26.4, 45.9]
Edhborg, Lundh, Seimyr & . SSP
Widstrom (2001) 13 Journal article Sweden  16.5 months EPDS 76.9 [47.8, 92.4]
g‘g;g’ Paquette & Bigras 79 Journalarticle  Canada  15.3 months SSP DIS-IIR, EPDS 45.6 [34.9, 56.7]
(Flogs;ﬁ‘mse & Barnard 118 Journal article UsS. 13 months SSP SADS 55.6 [33.0, 76.0]
Gratz et al. (2014) 23 Journal article U.S. 14.5 months SSp BEST 47.8 [28.8, 67.5]
SCID-NP, DC,
Henderson (2003) 61 Dissertation US. 25 months SSP BDI, IIP-PD, 49.2 [36.9, 61.5]

SCID-II
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Hipwell, Goossens,
Melhuish & Kumar (2000a)

Hipwell, Goossens,
Melhuish & Kumar (2000b)

Hobson, Patrick, Crandella,
Garcia-Perez & Lee (2005)

Lyons-Ruth, Zoll, Connell &
Grunebaum (1986)

Lyons-Ruth, Connell,
Grunebaum & Botein (1990)

McMahon, Barnett,
Kowalenko & Tennant
(2006)

Milan, Snow & Belay
(1999)

Murray (1992)

Naslund, Persson-Blennow,
McNeil, Kaij & Malmquist-
Larsson (1984a)

Naslund, Persson-Blennow,
McNeil, Kaij & Malmquist-
Larsson (1984b)

Naslund, Persson-Blennow,
McNeil, Kaij & Malmquist-
Larsson (1984c)

Naslund, Persson-Blennow,
McNeil, Kaij & Malmquist-
Larsson (1984d)

Radke-Yarrow (1991)

Ramsauer et al. (2005)

19

16

10

26

31

75

461

66

10

15

12

66

19

Journal article

Journal article

Journal article

Book chapter

Journal article

Journal article

Journal article

Journal article

Journal article

Journal article

Journal article

Journal article

Journal article

Journal article

Britain

Britain

Britain

U.S.

U.S.

Australia

U.S.

Britain

Sweden

Sweden

Sweden

Sweden

U.S.

Germany

12 months

12 months

13.5 months

12 months

12 months

15 months

36 months

18 months

12 months

12 months

12 months

12 months

33 months

14.7 months

SSP

SSP

SSP

SSP

SSP

SSP

SSP

SSP

SSP

SSP

SSP

SSP

SSP
SSP

RDC, SADS

SADS, EPDS

SCID-NP, SCID-II

CES-D

CES-D

CIDI, CES-D

CES-D
SPI (RDC), EPDS

Project Diagnostic
Criteria

Project Diagnostic
Criteria

Project Diagnostic
Criteria, RDC

Project Diagnostic
Criteria

SADS (RDC)

SCID-CV, BD],
SCL-90

42.1

62.5

80.0

53.8

54.8

60.6

41.4

61.8

50.0

22.2

26.7

16.7

54.9

47.4

[22.6, 64.4]

[37.7, 82.1]

[45.9, 95.0]

[35.0, 71.6]

[37.4,71.1]

[48.8, 71.3]

[36.7, 46.2]

[49.5, 72.6]

[22.5,77.5]

[35.0, 71.6]

[35.0, 71.6]

[35.0, 71.6]

[42.3, 66.9]

[26.8, 68.9]
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Righetti-Veltema, Bousquet . SSp
& Mazona (2003) 35 Journal article U.S. 18 months EPDS 77.1 [60.5, 88.1]
Rosenblum, Mazet & 29 Journal article  France 12 months SSP MADRS 82.8 [64.7, 92.6]
Benony (1997)
Teti (2000a)" 31 Book chapter U.S. <21 months SSP BDI 87.0 [70.3,95.1]
Teti (2000b) 30 Book chapter U.S. > 21 months PAA BDI 80.0 [62.1,90.7]
Toth, Rogosch, Manly & . SSp
Cicchetti (2006) 130 Journal article U.S. 36 months DIS-IIIR, BDI 80.8 [73.1, 86.7]
Vrieze (2011)* 98 Dissertation U.S. 21.8 months SSP DIS-IIIR, BDI 84.7 [76.1,90.6]
Warren, Huston, Egeland & . SSp [32.7, 62.7]
Sroufe (1997) 40 Journal article U.S. 15.2 months ASQ 47.5
0 Rate (%) 95% CI
Summary Effect 194.00(33) 56.1 [49.8, 62.2]
Trimmed Summary Effect 142.32(31) 53.5 [47.7,59.3]

*Total number of infant-mother dyads

® Assessment tool used to measure infant attachment security

¢ Assessment tool(s) used to measure maternal psychopathology

4 Study was identified as a potential outlier and was not included in the Trimmed Summary Effect

Note. SSP = Strange Situation Procedure; PAA = Preschool Assessment of Attachment; Project Diagnostic Criteria = Criteria determined by project clinician;
RDC = Research Diagnostic Criteria; CES-D = Centre for Epidemiological Studies Depression Scale; MMPI = Minnesota Multiphasic Personality Inventory;
MADRS = Montgomery-Asberg Depression Rating Scale; SADS = Schedule for Affective Disorders and Schizophrenia; BDI = Beck Depression Inventory;
EPDS = Edinburgh Postnatal Depression Scale; CIDI = Composite International Diagnostic Interview; DIS-IIIR = Diagnostic Interview Schedule for DSM-III-R;
BEST = Borderline Evaluation of Severity over Time; SCID = Structured Clinical Interview for DSM; SCID-CV = Structured Clinical Interview for DSM
Disorders — Clinician Version; SCID-NP = Structured Clinical Interview for DSM Non-Patient Edition; SCID-II = Structured Clinical Interview for Personality
Disorders; DC = Depression Checklist (analogue to SCID); IIP-PD = Inventory of Interpersonal Problems Personality Disorders Screener; ASQ = Anxiety Scale
Questionnaire; SPI = Standardized Psychiatric Interview; PCL-C = Posttraumatic Stress Disorder Checklist — Civilian Version; SCL-90 = Symptom Checklist 90
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Table 2

Characteristics of Studies Included in Analysis of Rate of Non-Secure Attachment in Infants of Mothers with Depressive Disorder (Research

Question 2)

Publication Country of Mean Age of Attachment  Psychopathology o o

Study N Type Study Infant Measure ° Measures © Rate (%) 95% Cl
Campbell & Cohn (1997) 26 Book chapter us. 14 months SSP SADS (RDC) 41.0 [36.7,45.4]
Campbell et al. (2004) 483 Journal article U.S. 36 months SSp CES-D 41.0 [36.7,45.4]
Carter, Garrity-Rokous,
Chazan- Cohen, Little & 26 Journal article U.s. 14 months SSP SCID-NP, CES-D 68.5 [27.5, 68.5]
Briggs-Gowan (2001)
Dawson, Klinger,
Panagiotides, Spieker & 12 Journal article U.S. 14.2 months SSp CES-D 25.0 [8.3,55.2]
Frey (1992)
Dawson et al. (2001) 26 Journal article U.S. 13.9 months SSp SCID-CV, CES-D 58.1 [46.1, 69.2]
Donaldson (1993) 50 Journal article U.S. 16 months SSp CES-D, MMPI 35.6 [26.4, 45.9]
Edhborg, Lundh, Seimyr & . SSP
Widstrom (2001) 13 Journal article Sweden 16.5 months EPDS 76.9 [47.8, 92.4]

i SSpP
g‘g;g’ Paquette & Bigras 79 Journalarticle  Canada  15.3 months DIS-IIR, EPDS 45.6 [34.9, 56.7]
(Flogs;ﬁ‘mse & Barnard 118  Journal article UsS. 13 months SSP SADS 55.6 [33.0, 76.0]

SCID-NP, DC,
Henderson (2003) 61 Thesis us. 25 months SSP BDI, IIP-PD, 49.2 [36.9, 61.5]
SCID-II

Hipwell, Goossens, . . SSP
Melhuish & Kumar (2000a) 19 Journal article Britain 12 months RDC, SADS 42.1 [22.6, 64.4]
Hipwell, Goossens, 16  Journal article Britain 12 months SSP SADS, EPDS 62.5 [37.7, 82.1]

Melhuish & Kumar (2000b)

81
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Lyons-Ruth, Zoll, Connell &
Grunebaum (1986)

Lyons-Ruth, Connell,
Grunebaum & Botein (1990)

McMahon, Barnett,
Kowalenko & Tennant
(2006)

Milan, Snow & Belay
(1999)

Murray (1992)
Naslund, Persson-Blennow,

McNeil, Kaij & Malmquist-
Larsson (1984d)

Radke-Yarrow (1991)

Ramsauer et al. (2005)

Righetti-Veltema, Bousquet
& Mazona (2003)

Rosenblum, Mazet &
Benony (1997)

Teti (2000a)
Teti (2000D)

Toth, Rogosch, Manly &
Cicchetti (2006)

Vrieze (2011)*

26

31

75

461

66

12

66

19

35

29

31

30

130

98

Book chapter

Journal article

Journal article

Journal article

Journal article

Journal article

Journal article

Journal article

Journal article

Journal article

Book chapter

Book chapter

Journal article

Thesis

U.S.

U.S.

Australia

U.S.

Britain

Sweden

U.S.

Germany

U.S.

France

U.S.

U.S.

U.S.

U.S.

12 months

12 months

15 months

36 months

18 months

12 months

33 months

14.7 months

18 months

12 months

< 21 months

> 21 months

36 months

21.8 months

SSP

SSP

SSP

SSP

SSP

SSP

SSP

SSP

SSP
SSP

SSP

PAA

SSP

SSP

CES-D

CES-D

CIDI, CES-D

CES-D

SPI (RDC), EPDS

Project Diagnostic
Criteria

SADS (RDC)

SCID-CV, BDI,
SCL-90

EPDS

MADRS

BDI

BDI

DIS-IIIR, BDI

DIS-IIIR, BDI

53.8

54.8

60.6

41.4

61.8

16.7

54.9

47.4

77.1

82.8

87.0

80.0

80.8

84.7

[35.0, 71.6]

[37.4,71.1]

[48.8, 71.3]

[36.7, 46.2]

[49.5, 72.8]

[35.0, 71.6]

[42.3, 66.9]

[26.8, 68.9]

[60.5, 88.1]

[64.7, 92.6]

[70.3, 95.1]

[62.1,90.7]

[73.1, 86.7]

[76.1, 90.6]
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0 Rate (%) 95% CI
Summary Effect 181.02(25) 57.4 [50.3, 64.2]
Trimmed Summary Effect 142.87(24) 20.41 [17.70, 23.41]

#Total number of infant-mother dyads

® Assessment tool used to measure infant attachment security

¢ Assessment tool(s) used to measure maternal psychopathology

4 Study was identified as a potential outlier and was not included in the Trimmed Summary Effect

Note. SSP = Strange Situation Procedure; PAA = Preschool Assessment of Attachment; Project Diagnostic Criteria = Criteria determined by project clinician;
RDC = Research Diagnostic Criteria; CES-D = Centre for Epidemiological Studies Depression Scale; MMPI = Minnesota Multiphasic Personality Inventory;
MADRS = Montgomery-Asberg Depression Rating Scale; SADS = Schedule for Affective Disorders and Schizophrenia; BDI = Beck Depression Inventory;
EPDS = Edinburgh Postnatal Depression Scale; CIDI = Composite International Diagnostic Interview; DIS-IIIR = Diagnostic Interview Schedule for DSM-III-R;
SCID = Structured Clinical Interview for DSM; SCID-CV = Structured Clinical Interview for DSM Disorders — Clinician Version; SCID-NP = Structured
Clinical Interview for DSM Non-Patient Edition; SCID-II = Structured Clinical Interview for Personality Disorders; DC = Depression Checklist (analogue to
SCID); IIP-PD = Inventory of Interpersonal Problems Personality Disorders Screener; SPI = Standardized Psychiatric Interview; SCL-90 = Symptom Checklist
90



MATERNAL PSYCHOPATHOLOGY AND INFANT ATTACHMENT SECURITY

Table 3

Characteristics of Studies Included in Analysis of Rate of Non-Secure Attachment in Infants of Mothers with Anxiety Disorders (Research

Question 4)

Publication Country of  Mean Age of  Attachment  Psychopathology o o

Study N Type Study Infant Measure ° Measures © Rate (%) 95% Cl

Bosquet Enlow, Egeland,

Carlson, Blood & Wright 12 Journal article U.S. 14.1 months SSp PCL-C 83.3 [52.3, 95.8]

(2014)

Beall (2006) 10 Journal article U.S. 14 months SSP CIDI, PCL-C 50.0 [35.7,77.3]

Warren, Huston, Egeland . SSP

& Sroufe (1997) 40 Journal article U.S. 15.2 months ASQ 47.5 [32.7, 62.7]
0 Rate (%) 95% CI

Summary Effect 4.23(2) 57.9 [35.7,77.3]

#Total number of infant-mother dyads
® Assessment tool used to measure infant attachment security
¢ Assessment tool(s) used to measure maternal psychopathology

Note. SSP = Strange Situation Procedure; PAA = Preschool Assessment of Attachment; CIDI = Composite International Diagnostic Interview; ASQ = Anxiety
Scale Questionnaire; PCL-C = Posttraumatic Stress Disorder Checklist — Civilian Version
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Table 4
Characteristics of Studies Included in Analysis of Rate of Non-Secure Attachment in Infants of Mothers with Psychotic Disorders (Research
Question 5)
Publication Country of  Mean Age of Attachment Psychopathology Rate (%) o
Study N Type Study Infant Measure ° Measure 93% Cl
Hipwell, Goossens, 19 Journal article Britain 12 months RDC, SADS [22.6, 64.4]
Melhuish & Kumar (2000b) SSP ’ 42.1 R
Naslund, Persson-Blennow, Proiect Diaenostic
McNeil, Kaij & Malmquist- 10 Journal article ~ Sweden 12 months SSP ject ag 50.0 [22.5,77.5]
Criteria
Larsson (1984a)
Naslund, Persson-Blennow, Proiect Diaenostic
McNeil, Kaij & Malmquist- 9 Journal article ~ Sweden 12 months SSP ject iag 222 [5.6, 57.9]
Criteria
Larsson (1984b)
Naslund, Persson-Blennow, Proiect Diaenostic
McNeil, Kaij & Malmquist- 15 Journal article ~ Sweden 12 months SSP Ject Uag 26.7 [10.4, 53.5]
Criteria, RDC
Larsson (1984c)
(0] Rate (%) 95% CI
Summary Effect 2.40(3) 36.6 [24.5, 50.6]

#Total number of infant-mother dyads

® Assessment tool used to measure infant attachment security
¢ Assessment tool(s) used to measure maternal psychopathology

Note. SSP = Strange Situation Procedure; PAA = Preschool Assessment of Attachment; Project Diagnostic Criteria = Criteria determined by project clinician;
RDC = Research Diagnostic Criteria; SADS = Schedule for Affective Disorders and Schizophrenia.
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Table 5

Characteristics of Studies Included in Analysis of Rate of Non-Secure Attachment in Infants of Mothers with Borderline Personality Disorder
(Research Question 6)

Publication Country of Mean Age of  Attachment  Psychopathology o N
Study N Type Study Infant Measure Measures © Rate (%) 93% Cl
Gratz et al. (2014) 23 Journal article U.S. 14.5 months SSP BEST 47.8 [28.8, 67.5]
Hobson, Patrick, Crandella, . .. SSP SCID-NP, SCID-
Garcia-Perez & Lee (2005) 10 Journal article Britain 13.5 months I 80.0 [45.9, 95.0]
0 Rate (%) 95% CI
Summary Effect 2.72(1) 62.2 [28.6, 87.1]

#Total number of infant-mother dyads
® Assessment tool used to measure infant attachment security
¢ Assessment tool(s) used to measure maternal psychopathology

Note. SSP = Strange Situation Procedure; PAA = Preschool Assessment of Attachment; BEST = Borderline Evaluation of Severity over Time; SCID-NP =
Structured Clinical Interview for DSM Non-Patient Edition; SCID-II = Structured Clinical Interview for Personality Disorders
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Table 6
Characteristics of Studies Included in Analysis of Rate of Non-Secure Attachment in Infants of Mothers with Substance-Related Disorders
(Research Question 7)
Publication Country of Mean Age of Attachment Psychopathology Type of o o
Study N Type Study Infant Measure Measures © Substance Rate (%) 95% Cl
. RDC, UM-CIDI,

Eiden, Edwards & 20 Journal Article USs. 12 months SSP DSM-1V criteria, Alcohol 70.0 [47.3, 85.9]

Leonard (2002) QFI, SVHD

- - Behnk Urine toxicology, Methadone

ZII)ZIPSW‘C -Behnke 61 Dissertation Us. 15 months SSP MCMI-IIL, SCID (previously 55.7 [43.2, 67.6]

( ) heroin)

Urine toxicology, Methadone
Goodman, Hans & 35  Journal article U.S. 12 months SSP SADS-L, drug use (previously 28.6 [16.1,45.4]
Cox (1999) \ ceviou
history heroin/opiates)
OConnor, Sigman & =1,y o article U.S. 12 months SSP Self-report, AA Alcohol 83.3 [52.3,95.8]
Brill (1987)
Self-report,
Seifer etal. (2004) 336 Journal article U.S. 18 months SSP meconium Cocaine, 35.7 [30.8, 41.0]
toxicology, study opiates, or
interview both
0 Rate (%) 95% CI
Summary Effect 23.87(4) 51.1 [34.7, 67.2]

#Total number of infant-mother dyads
® Assessment tool used to measure infant attachment security

¢ Assessment tool(s) used to measure maternal psychopathology

Note. SSP = Strange Situation Procedure; AQS = Attachment Q-Sort; RDC = Research Diagnostic Criteria; UM-CIDI = University of Michigan Composite
Diagnostic Index; DSM-IV = Diagnostics and Stats Manual; QFI = Quantity and Frequency Index; SVHD = Severity of Heavy Drinking; MCMI-III = Millon
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Clinical Multiaxial Inventory-III; SCID = Structured Clinical Interview for DSM; Study Interview = interview on post-natal substance abuse conducted by study
clinicians; SADS-L = Schedule for Affective Disorders and Schizophrenia — Lifetime Version (SADS-L); AA = Absolute Alcohol Score;
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Table 7

Characteristics of Studies Included in Analysis of Odds Ratios of Infants of Mothers with Psychopathology having Non-Secure Attachment
Compared to Infants of Mothers without Psychopathology (Research Question 8)

Psycho- Control  Publication Count Mean
Study pathology T ts (‘iy Age of  Attachment  Psychopathology  (Odds Ratio 95%CI  p-value
0t ype of Study Infant Measure © Measures
. 14 SSp
Beall (2006) 14 10 Journal article U.s. CIDI, PCL-C 40 [.07,2.18] .290
months
Bosquet Enlow,
Egeland, Carlson, . 14.1 SSp
Blood & Wright 12 33 Journal article U.s. months PCL-C 10.00 [1.86, 53.76] .007
(2014)
Campbell & Cohn 14 SSp
(1997)° 22-26 52-55 Book chapter U.s. months SADS (RDC) A48 [.24, .98] .044
Campbell et al. . 36 SSp
(2004) 483 593 Journal article U.s. months CES-D 1.28 [1.64, 1.93] .053
Carter, Garrity-
Rokous, Chazan- 14
Cohen, Little & 26 30 Journal article U.s. SSp SCID-NP, CES-D 3.34 [1.14,9.79] .028
: months
Briggs-Gowan
(2001)
Dawson, Klinger,
Panagiotides, . 14.2 SSp
Spicker & Frey 12 14 Journal article U.s. months CES-D 1.11 [.22, 5.63] .899
(1992)
Dawson et al. 72 60  Journalarticle  U.S. 13.9 SSP SCID-CV, CES-D 89 [.48,1.63] 698
(2001) months
) 16 SSP
Donaldson (1993) 49-50 75-82  Journal article U.s. CES-D, MMPI 1.48 [.85,2.60] 168

months
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Edhborg, Lundh, 16.5
Seimyr & 23 20 Journal article ~ Sweden - SSP EPDS 231 [.63,8.51] 209
Widstrom (2001)

Emery, Paquette & . 15.3 SSP )
Bigras (2008) 64 66 Journal article =~ Canada months DIS-IIIR, EPDS 1.32 [.76,2.28] 322
Foss, Hirose & . 13 SSP
Barnard (1999) 18 18 Journal aricle U.Ss. months SADS 1.00 [.27,3.72] 1.000
Gratz et al. (2014) 23 66 Journal article U.S. 14.5 SSP BEST 1.83 [.70, 4.81] 218
months
)5 SCID-NP, DC,
Henderson (2003) 112 total Thesis U.S. SSP BDI, IIP-PD, 1.03 [.62,1.70] 917
months
SCID-II
Hipwell, Goossens, 12
Melhuish & Kumar 19 19 Journal article Britain months SSP RDC, SADS 2.14 [.52, 8.81] 291
(2000a)
Hipwell, Goossens, 12
Melhuish & Kumar 16 16 Journal article Britain months SSP SADS, EPDS 1.25 [.34,4.59] 740
(2000b)
Hobson, Patrick,
Crandella, Garcia- 10 14 Journal article Britain m103r1't5hs SSP SCID_NIII)’ SCID- 3.00 [.46, 19.59] 251
Perez & Lee (2005)
Huang, Lewin, ADDrox 246
Mitchell & Zhang ¢ glo’ t‘(’) ol Journal article ~ U.S. i TAS-45 CES-D, CIDI 1.02 [.81, 1.28] 899
(2012)
Lyons-Ruth, Zoll, 12
Connell & 26 30 Book chapter U.Ss. months SSP CES-D 2.33 [.79, 6.86] 125
Grunebaum (1986)
Lyons-Ruth,
Connell, . 12
Grunebaum & 31 39 Journal Article U.S. months SSP CES-D 1.15 [.45,2.97] 767

Botein (1990)
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McMahon, Barnett, 15

Kowalenko & 75 35 Journal article ~ Australia SSpP CIDI, CES-D 2.69 [1.36,5.33] .004
months

Tennant (2006)

Milan, Snow & . 36 SSp

Belay (1999) 316 522 Journal article u.s. months CES-D 1.33 [1.05, 1.69] .018

Murray (1992) 66 38 Journal article ~ Britain molr?ths SSP SPI (RDC), EPDS 5.39 [2.72,10.68] <.001

Naslund, Persson-

Blennow, McNeil, . 12 SSp Project Diagnostic

Kaij & Malmquist- 10 21 Journal article ~ Sweden months Criteria 0.52 [.08, 3.26] 485

Larsson (1984a)

Naslund, Persson-

Blennow, McNeil, . 12 SSp Project Diagnostic

Kaij & Malmquist- 9 18 Journal article ~ Sweden months Criteria 1.00 [.15, 6.85] 1.00

Larsson (1984b)

Naslund, Persson-

Blennow, McNeil, . 12 SSp Project Diagnostic

Kaij & Malmquist- 15 23 Journal article ~ Sweden months Critetia, RDC 2.42 [.46, 12.85] .298

Larsson (1984c)

Naslund, Persson-

Blennow, McNeil, . 12 SSp Project Diagnostic

Kaij & Malmquist- 12 18 Journal article ~ Sweden months Criteria 9.50 [1.40, 64.35] .021

Larsson (1984d)

Radke-Yarrow . 33 SSp

(1991) 66 45 Journal article u.s. months SADS (RDC) 2.24 [1.13,4.43] .021

Ramsauer et al. . 14.7 SSP SCID-CV, BDI,

(2005) 19 20 Journal article  Germany months SCL-90 2.10 [.57,7.81] 268

Righetti-Veltema, 13

Bousquet & 35 35 Journal article u.s. SSpP EPDS 5.06 [1.79, 14.31] .002
months

Mazona (2003)

Rosenblum, Mazet 29 25  Journal article  France 12 SSP MADRS 10.20 [2.84,36.6] <001

& Benony (1997)° months
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<21

Teti (2000a)° 30 20 Book chapter U.S. SSP BDI 9.33 [2.52, 34.58] .001
months
. >21
Teti (2000b) 31 23 Book chapter U.S. months PAA BDI 5.19 [1.37,19.73] .016
Tharner et al. . Nether- 14.6 SSP
(2012) 77 550 Journal article lands months CIDI, EPDS, BSI .99 [0.88, 1.13] 948
Toth, Rogosch, 36
Manly & Cicchetti 130 68 Journal article U.S. SSP DIS-IIIR, BDI 5.32 [2.78,10.17] <.001
(2006) months
Vrieze (2011)° 98 62 Thesis U.S. 21.8 SSP DIS-IIIR, BDI 6.72 [3.19, 14.13] <.001
months
Warren, Huston, 152
Egeland & Sroufe 40 41 Journal article U.S. ) SSP ASQ 0.95 [0.40, 2.27] .908
(1997) months
0 Odds Ratio 95% CI p-value
Summary Effect 141.26(35) 1.85 [1.49,2.31] <.001
Trimmed Summary Effect 95.10(31) 1.69 [1.37,2.07] <.001

*Total number of infant-mother dyads with mothers with psychopathology

® Total number of infant-mother dyads with mothers without psychopathology

¢ Assessment tool used to measure infant attachment security

¢ Assessment tool(s) used to measure maternal psychopathology

¢ Study was identified as a potential outlier and was not included in the Trimmed Summary Effect

Note. SSP = Strange Situation Procedure; PAA = Preschool Assessment of Attachment; TAS-45 = Toddler Attachment Sort-45 (modified version of Attachment
Q-Sort); Project Diagnostic Criteria = Criteria determined by project clinician; RDC = Research Diagnostic Criteria; CES-D = Centre for Epidemiological
Studies Depression Scale; MMPI = Minnesota Multiphasic Personality Inventory; MADRS = Montgomery-Asberg Depression Rating Scale; SADS = Schedule
for Affective Disorders and Schizophrenia; BDI = Beck Depression Inventory; EPDS = Edinburgh Postnatal Depression Scale; CIDI = Composite International
Diagnostic Interview; DIS-IIIR = Diagnostic Interview Schedule for DSM-III-R; BSI = Brief Symptom Invetory; BEST = Borderline Evaluation of Severity over
Time; SCID = Structured Clinical Interview for DSM; SCID-CV = Structured Clinical Interview for DSM Disorders — Clinician Version; SCID-NP = Structured
Clinical Interview for DSM Non-Patient Edition; SCID-II = Structured Clinical Interview for Personality Disorders; DC = Depression Checklist (analogue to
SCID); IIP-PD = Inventory of Interpersonal Problems Personality Disorders Screener; ASQ = Anxiety Scale Questionnaire; SPI = Standardized Psychiatric
Interview; PCL-C = Posttraumatic Stress Disorder Checklist — Civilian Version; SCL-90 = Symptom Checklist 90
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Table 8
Characteristics of Studies Comparing the Mean Level of Attachment Non-Security of Infants of Mothers with and without Psychopathology
(Research Question 10)
L Mean Psycho-
Study Psychopaathology Control n® Publication =~ Country of Age of Attachmerst pathology d 95% CI p-value
n Type Study Measure d
Infant Measures
Forman et al. . 28 SCID,
(2007) 49 37 Journal article U.S. months AQS HDRS =72 [-1.01, -.42] <001
Seifer et al 18 SCID,
(165966)6 al 52 120 Journal article US. onth SSP SCID-2,  -.30 [-.65, .04] 087
s SCL-90
0 d 95% CI p-value
Summary
Effect 3.19(1) -2 [-.93, -.12] 0.012

*Total number of infant-mother dyads with mothers with psychopathology

® Total number of infant-mother dyads with mothers without psychopathology
¢ Assessment tool used to measure infant attachment security

¢ Assessment tool(s) used to measure maternal psychopathology

Note. AQS = Attachment Q-Sort; SSP = Strange Situation Procedure; HDRS = Hamilton Depression Rating Scale; SCID = Structured Clinical Interview for
DSM; SCID-NP = Structured Clinical Interview for DSM Non-Patient Edition; SCID-II = Structured Clinical Interview for Personality Disorders; SCL-90 =
Symptom Checklist 90
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Table 9
Characteristics of Studies Included in Analysis of the Degree of Association Between Infant’s Attachment Non-Security and Maternal
Psychopathology Symptomatology (Research Question 9)
o Country of Mean Age of  Attachment  Psychopathology . o
Study N Publication Type Study Infant Measure ® Measure © Correlation 95% CI p-value
Bennett (2004) 11(;%- Dissertation U.s. 13.5 months SSP CES-D 16 [.03, .28] 019
Coyl, Roggman & . CES-D
Newman (2002) 148 Journal article U.S. 14 months AQS .29 [.14, .43] <.001
Dawson, Klinger,
Panagiotides, Spieker 26 Journal article U.S. 14.2 months SSp CES-D .30 [-.10, .62] 138
& Frey (1992)
SCID-NP, DC,
Henderson (2003) 112 Dissertation U.S. 25 months SSP BDI, IIP-PD, -.04 [-.13,.04] 303
SCID-IT
. ) ) BDI
Herrick (2007) 65 Dissertation U.S. 32.6 months AQS 21 [-.13,.04] .095
Hubbs-Tait, Osofsky, . CES-D
Hann & Culp (1994) 44 Journal article U.S. 13 months SSp .30 [.00, .55] .047
Lucas-Thompson & . CES-D
Clarke-Stewart (2002) 1130 Journal article U.S. 24 months AQS A5 [.09, .21] <.001
McKim, Cramer, Stuart . CES-D
& O"Connor (1999) 120 Journal article Canada 15.9 months AQS 22 [.04, .38] .016
O’Brien Caughy, . CES-D
Fuang & Lima (2009) 318 Journal article U.S. 17 months AQS 23 [.12,.33] <.001
Putterman (1999) 37 Dissertation U.S. 12 months SSp CES-D -.03 [-.26,.21] .804
?;8]52; & Thompson 42 Journal article UsS. 28 months AQS CES-D 28 [-.03, .54] 072
Roggman, Boyce & 110- . CES-D
Cook (2009) 155 Journal article U.S. 14 months AQS 24 [.12,.35] <.001
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Shaw & Vondra (1995)  83-102 Journal article U.S. 16 months SSp BDI .00 [-.10,.11] 990
Tarabulsy et al. (2005) 64 Journal article Canada 16.5 months AQS CES-D 23 [-.02, .45] .067
Tomlinson, Cooper & . . SCID
Murray (2005)" 98 Journal article Africa 18 months SSp -.11 [-.25, .03] 012
Warren, Huston,
Egeland & Sroufe 172 Journal article U.S. 15.2 months SSp ASQ 12 [-.03, .27] 117
(1997)

. . PPDS
Wong (2012) 101 Dissertation U.S. 13.5 months SSP .18 [-.02, .36] .073

0 Correlation 95% CI p-value

Summary Effect 51.82(16) 0.14 [0.08, 0.20) <.001
Trimmed Summary 40.93(15) 0.16 [0.10,0.22]  <.001

Effecthed

#Total number of infant-mother dyads
® Assessment tool used to measure infant attachment security
¢ Assessment tool(s) used to measure maternal psychopathology

4 Study was identified as a potential outlier and was not included in the Trimmed Summary Effect

Note. SSP = Strange Situation Procedure; AQS = Attachment Q-Sort; CES-D = Centre for Epidemiological Studies Depression Scale; BDI = Beck Depression
Inventory; SCID = Structured Clinical Interview for DSM; PPDS = Postpartum Depression Scale; ASQ = Anxiety Scale Questionnaire.
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Table 10
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Characteristics of Studies Comparing the Mean Level of Maternal Psychopathology Symptomology of Mothers of Infants with Non-Secure and
Secure Attachment Orientations (Research Question 10)

L Psycho-
Study Non-Secure n®  Secure n " Publication Country of Age of Attachmerclt pathology d 95% CI p-value
Type Study Infant Measure
Measure
Barwick,
Cohen, 205
Horodezky, & 61 22 Journal article Canada ) SSp BDI 41 [-.09, .90] 107
. months
Lojkasek
(2004)
EPDS
(Cz%%%e)r ctal 63 137 Journal article Africa 18 months SSP ~05  [-35,.25] 753
Donovan & . 15.8 CES-D
Leavitt (1989) 7 33 Journal article U.S. months SSP 1.09 [.24,1.90] .012
) ) ] CES-D
Jin (2005) 18 62 Dissertation Korea 16 months SSpP -.14 [-.66, -.39] 611
Milan, Snow CES-D
& Belay 355 583 Journal article U.S. 36 months SSp .14 [.01,.27] .038
(2009)
Spieker & BDI
Booth (1986) 39 21 Book chapter U.S. 13 months SSp .82 [.40, 1.21] <.001
: : 13.5 PPDS
Wong (2012) 59 13 Dissertation U.S. ’ SSP 23 [-.37, .83] 450
months
0 d 95% CI p-value
Summary
Effect 18.12(6) 0.28 [.02, .54] <.001

* Total number of infant-mother dyads with infants with non-secure attachment orientations
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® Total number of infant-mother dyads with mothers with secure attachment orientations
¢ Assessment tool used to measure infant attachment security
¢ Assessment tool(s) used to measure maternal psychopathology

Note. SSP = Strange Situation Procedure; CES-D = Centre for Epidemiological Studies Depression Scale; PPDS = Postpartum Depression Scale; EPDS =
Edinburgh Postpartum Depression Scale; BDI = Beck Depression Inventory.
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Table 11
Moderator Information for Studies Included * in Moderator Analyses ”
Study Year of Publication  Country Mean  Mean Maternal Family Psycho-
Publication Type of Study Infant Mother Infant Maternal Education = Composition Sample Treatment? pathology
Age Age Gender Racial (% high (% 2-parent) Source Type
(mo) (yr) (% female) Background school)
(% White)
Hubbs-
Tait,
Osofsky, 1994 Journal U.S. 13.0 16.6 54.5 61.4 n/a 11.0 Community No Depressior
Hann & article
Culp
(1994)
Coyl,
Roggman 2002 Journal U.S. 14.0 22.9 n/a 82.0 66.0 72.0 Community No Depressior
& article
Newman
(2002)
Herrick 2002 Dissertation U.S. 32.6 32.6 n/a 93.0 n/a 100.0 Community No Depressior
(2002)
Bennett 2004 Dissertation U.S. 13.5 29.0 n/a 85.0 n/a 91.0 Community No Depressior
(2004)
Tomlinson
, Cooper 2005 Journal Africa 18.0 n/a 449 0.0 100.0 32.7 Clinical No Depressior
& Murray article
(2005)¢
Lucas-
Thompson
& Clarke- 2007 Journal U.S. 24.0 n/a 48.7 79.0 28.0 92.0 Community No Depressior
Stewart article

(2002)
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Dawson,
Klinger,
Panagiotid
es, Spieker
& Frey
(1992)

Henderson
(2003)

Wong
(2012)

Putterman
(1999)

Warren,
Huston,
Egeland &
Sroufe
(1997)

Roggman,
Boyce &
Cook
(2009)

Tarabulsy
et al.
(2005)

Raikes &
Thompson
(2006)

Shaw &
Vondra
(1995)

1992

2003

2012

1999

1997

2009

2005

2006

1995

Journal
article

Dissertation

Dissertation

Dissertation

Journal
article

Journal
article

Journal
article

Journal
article

Journal
article

U.S.

U.S.

U.S.

U.S.

U.S.

U.S.

Canada

U.S.

U.S.

14.2

25.0

13.5

12

15.2

14.0

16.5

28.0

16.0

18.82

33.7

294

29.0

20.5

28.4

17.4

25.5

25.0

61.8

44.7

40.6

n/a

47.0

n/a

51.6

52.4

41.0

71.0

89.3

65.9

45.0

84.0

82.0

100.0

78.6

61.0

n/a

10.0

14.9

n/a

41.0

24.0

n/a

94.0

73.5

n/a

92.0

73.6

100

38.0

72.0

n/a

23.8

46.0

Community

Clinical

Community

Community

Community

Community

Community

Community

Community

Yes
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Depressior

Depressior
Personality

Depressior

Depressior

Anxiety

Depressior

Depressior

Depressior

Depressior
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McKim,

Cramer,

Stuart & 1992 Journal Canada 15.9 30.6 46.6 n/a n/a 83.1 Community No Depressior
O’Connor article

(1999)

O’Brien

Caughy,

Huang & 2009 Journal U.S. 17.0 n/a 48.1 62.3 46.4 67.9 Community No Depressior

Lima article
(2009)

*This table lists the moderator information for the studies that were included in the moderator analysis; studies included in Research Question 9. The moderator
information for the remaining studies was coded, but is not included here.

® This table lists the information of the 12 moderators that were included in the analysis. The 130 moderator, co-morbidity status, is not included, as none of the
above studies reported this information.
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Table 12

Moderator Analyses

Moderator No. Studies 0 p-value R’
Gender composition of child sample (% Female) 12 6.54 .011 0.524
Mean age of the infant sample 17 0.41 525 0.000
Mean age of the mother sample 14 272 099 0.324
Racial composition of the mother sample (% White) 16 4.16 .042 0.959
Level of education of mother sample (% who completed high school) 10 0.26 .608 0.000
Family composition (% 2-parent household) 15 0.00 952 0.000
Year of publication 17 0.45 .501 0.054
Type of publication 17 1.40 238 0.010
Country of study 17 5.49 .064 0.217
Type of psychopathology 18 2.59 274 0.117
Sample source (clinical vs. community) 17 17.57 <.001 0.785

Treatment status 17 4.05 .044 0.344
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Records identified through
database searching
(n=12,239)

Additional records identified
through other sources

[Included } [Eligibility 1[Screening 1 [Identification}

102

(n=4)
v
Records after duplicates removed
(n=8130)
Records screened -5 Records excluded
(n=8130) (n=7939)
Full-text articles assessed - Full-text articles excluded, with
for eligibility reasons (n =133)
(n=191)
* Overlapping sample (n = 35)
l * Child age >36 months (n =29)
* Insufficient or no measure of
infant attachment (n = 18)
o . * No quantitative relationship
Studies included in between infant attachment and
guantitative synthesis maternal psychopathology (n =
(meta-analysis) 10)
(n =58) * Maternal psychopathology not
measured (n =9)
* Full text not available (n = 8)
* Ineligible control group (n = 8)
* Insufficient data (n = 6)
* Ineligible population (n = 6)
* Data not in format amenable to
meta-analysis (n = 4)
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Appendix A

Coding Manual for Meta-Analysis of Maternal Psychopathology and Child Attachment
Security

General Coding Notes:

Record the Study ID number at the top of every page used to code a given study.

In sections I — V, the data is broken down into insecure overall, avoidant, ambivalent,
disorganized, and secure. If the study does not indicate which insecure style, use insecure

overall. If it happens to report on security (as opposed to insecurity), please indicate this
very clearly as effects will need to be reversed in the calculations.

Please note the following definitions:

Anxious attachment: can mean either avoidant or ambivalent. Code as Insecure Overall.

Dismissive: Code as avoidant (usually used to describe adults)
Disoriented: Same as disorganized.

Fearful: Code as avoidant (usually used to describe adults)
Preoccupied: Code as ambivalent (usually used to describe adults)

Resistant: Same as ambivalent

**If the paper places the word “insecure” or “anxious” before or after another attachment
style term, use that other term in coding. E.g., “anxious-ambivalent” should be
coded as ambivalent.

In the case of longitudinal studies only record data from the first timepoint.

I. Study Level Descriptors

1. Bibliographic reference:

Write out the study reference in APA format. If two or more written reports were prepared on
the same data, use the most comprehensive one.

2. Study ID number:
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The Study ID number can be found in the “meta-analysis tracking file.’

’

3. Type of publication:

1. Journal article

2. Book chapter

3. Conference paper

4. Thesis or doctoral dissertation
5. Unpublished data

6. Other

Please circle the number corresponding to the type of publication of the most
comprehensive report consulted for this study.

4a. Publication year:

4b. Indicate if only published online to date: Yes/No

5. Place study conducted in:

oo o

UsS
Canada
Britain
Europe:
Australia
Israel
Other:

6. Maternal psychopathology diagnosed/confirmed by (circle all that apply):

a.

Previous diagnosis by a qualified health professional (e.g., psychologist, family
physician, paediatrician, psychiatrist) a condition of participation

SCID (this is a diagnostic interview)

SADS (this is a diagnostic interview)

Study Clinician interview (any activity undertaken by a qualified professional
involved in the study to establish or confirm a diagnosis, other than the SCID)
Questionnaire (e.g., Beck Depression Inventory, Edinburgh Post-natal Depression
Scale, State Trait Anxiety Inventory, Brief Symptom Inventory, Alcohol Use
Disorders Identification Test, Minnesota Multiphasic Personality Inventory) :

Other:
None

104
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The listing of questionnaires is not exhaustive. Other questionnaires may also be used and
would be appropriately included in e. If a procedure other than those listed here is indicated,
please circle f, and indicate the procedure.

7. Psychopathology type: (please circle the main diagnosis. If additional information
about comorbidity is given, please write in this information and indicate how the
secondary diagnosis was obtained. Please also provide any additional information
given— e.g., postpartum depression)

a) Depressive disorder:

b) Bipolar disorder

¢) Anxiety disorder:

d) Schizophrenia/psychotic disorder:
e) Personality disorder:

f) Substance abuse/addictive disorder:

8. Please indicate whether the psychopathology group is:
a) Clinical
b) Community
c) Other:
d) In treatment:

These groups are not necessarily mutually exclusive (i.e., could be a clinical group who is also
in treatment). Please circle all that apply. If the group is in treatment, please circle “in
treatment” and also indicate the type of treatment the group is receiving (ie. Anti-depressants,
CBT, etc.)

9. Measure of attachment:

If more than one outcome measure is used in a given study, fill out separate forms for each
and staple them together. This is done to ensure that each effect size is independent. Once we
get to the analysis stage, we will then be able to statistically combine the effects from each
measure in a study to produce an overall effect for that study.

10. Gender of identified child participants (pg. )

n male n female % male % female

Total Sample

Psychopathology group

Comparison group:

Other Comparison group:
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Indicate whether the sample was restricted males, females, or if both genders were included.
If both genders were included, indicate the percentage of each..

11. Child age (pg. )

Mean SD Range n

Total Sample

Psychopathology group

Comparison group:

Other Comparison group:

Indicate the mean age of the sample and any subsamples as appropriate, in months. Also
indicate the standard deviation (SD) and sample size (n) where this information is available.
Note that most studies will not provide information in all the categories. Record as much
information as is available. At times you may need to calculate the mean age from other

available data. If no age information is provided please write “Doesn’t specify” beside child
age.

11. Mother age (pg. )

Mean SD Range n

Total Sample

Psychopathology group

Comparison group:

Other Comparison group:
12. Mother racial background. (pg. )

Caucasian African Latino (%) Asian Other (%)
(%) American American
(%) (%)

Total Sample
Psychopathology group
Comparison group:
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Other Comparison
group:

Please indicate the racial background of the mother sample for studies conducted in North
America only.

13. Mother level of education (pg. )

Less than High Some post- Completed

High school | School secondary | post-secondary
(%) education education
0 (%)
(%)

Total Sample
Psychopathology
group

Comparison group:

Other Comparison
group:

Indicate the level of education of the mother. Post-secondary education includes trade, College,
University Certificate, Diploma, University degree.

14. Mother level of social support (pg. )

Married | Unmarried | Divorced/unmarried, | Divorced/unmarried,
and and living | father involved (%) | father not involved

living with
with | father (%) (%)
father
(7o)
Total Sample
Psychopathology
group
Comparison

group:
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Other
Comparison

group:

Indicate the level of social support of the mother (family dynamics).
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I1. Group Comparison Studies, Continuous DV

1. Total N (both/all groups):

2. Compared to/between:

a. Maternal psychopathology and control/psychopathology-free
b. Between different types of maternal psychopathology

If more than one comparison was made (e.g., the individuals with and without psychopathology
and also, between types of psychopathology) please do a separate form on each comparison.

3. Type of data effect size based on:

1. Means and SD
2. t-test
3 One-way ANOVA

Indicate what type of data the effect size will be based on. They are ordered here in order of
preference, with means and standard deviations being the most preferred format. Only choose
one.

Avoidant:

Comparison Mean SD n t F df p

Psychopathology

Nonclinical

Other:

If means, standard deviations (SD) and sample size (n) are available, the other columns (t, F, df,
p) do not need to be filled-in. Please note, for ANOVAs, only oneway ANOV As are eligible for
effect size calculation. Also, for both t-tests and ANOVAs, record the most specific p value you
can locate. If a specific p value is not indicated you may record the alpha level (e.g., p < .05) or
n.s. for nonsignificant, if appropriate.
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Ambivalent:

Comparison

Mean

SD

df

Psychopathology

Nonclinical

Other:

Insecure overall (if study doesn’t break up into avoidant and ambivalent):

Comparison

Mean

SD

df

Psychopathology

Nonclinical

Other:

Disorganized:

Comparison

Mean

SD

df

Psychopathology

Nonclinical

Other:
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II1. Correlational Studies

1. Sample
1. Psychopathology only
2. Psychopathology and non-psychopathology
3. Different types of psychopathologies:
4. Other:

Indicate whether the study investigated attachment outcomes solely in a maternal
psychopathology, in a combined maternal psychopathology and non-psychopathology group
(where psychopathology symptoms were then included as a correlation), in a group that used 2
or more different psychopathology (in which case, please specify the psychopathologies), or in a
differently-composed group (in which case, please specify).

2.N:

3. Correlations with attachment insecurity (if n differs from N above, please note appropriate n).
If study reported on security (rather than insecurity), check here and highlight so that effects can
be reversed:

Under “Measure” indicate the instrument used to measure the construct at hand (e.g., SSP,
Attachment Q-Set).

Construct Insecurity | Avoidant | Ambivalent | Disorganized n Measure

Maternal
Psychopathology
status overall

Maternal
Psychopathology
symptoms
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IV. Chi-square studies/Group Comparison Studies, Categorical DV

Place the appropriate # in each box

Insecure Avoidant Ambivalent | Disorganized Secure
overall
Psychopathology
Nonclinical
Other:

V. Categorical DV, prevalence

Place the appropriate % in each box

Insecure Avoidant Ambivalent | Disorganized Secure
overall

Psychopathology

Nonclinical

Other:
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Appendix B
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Coding Form for Meta-Analysis of Maternal Psychopathology and Child Attachment

Security

I. Study Level Descriptors

1. Bibliographic reference:

2. Study ID number:

3. Type of publication:

4a. Publication year:

12. Journal article

13. Book chapter

14. Conference paper

15. Thesis or doctoral dissertation
16. Unpublished data

17. Other

4b. Indicate if only published online to date: Yes/No

5. Place study conducted in:

R

UsS
Canada
Britain
Europe:
Australia

. Israel

Other:

6. Maternal psychopathology diagnosed/confirmed by (circle all that apply):

h.

~

Previous diagnosis by a qualified health professional (e.g., psychologist, family
physician, paediatrician, psychiatrist) a condition of participation

SCID (this is a diagnostic interview)

SADS (this is a diagnostic interview)

Study Clinician interview (any activity undertaken by a qualified professional
involved in the study to establish or confirm a diagnosis, other than the SCID)
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1. Questionnaire (e.g., Beck Depression Inventory, Edinburgh Post-natal Depression
Scale, State Trait Anxiety Inventory, Brief Symptom Inventory, Alcohol Use
Disorders Identification Test, Minnesota Multiphasic Personality Inventory) :

m. Other:

n. None

18. Psychopathology type: (please circle the main diagnosis. If additional information
about comorbidity is given, please write in this information and indicate how the
secondary diagnosis was obtained. Please also provide any additional information

given— e.g., postpartum depression)
g) Depressive disorder:

h) Bipolar disorder

1) Anxiety disorder:

7)  Schizophrenia/psychotic disorder:

k) Personality disorder:

1) Substance abuse/addictive disorder:

19. Please indicate whether the psychopathology group is:

e) Clinical
f) Community
g) Other:

h) In treatment:

7. Gender of identified child participants (pg. )
n male n female % male % female
Total Sample
Psychopathology group
Comparison group:
Other Comparison group:
8. Child adult age (pg.
Mean SD Range n

Total Sample

Psychopathology group

Comparison group:

Other Comparison group:
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11. Mother age (pg. )
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Mean SD Range n
Total Sample
Psychopathology group
Comparison group:
Other Comparison group:
12. Mother racial background. (pg. )
Caucasian African Latino (%) Asian Other (%)
(%) American American
(%) (%)
Total Sample
Psychopathology group
Comparison group:
Other Comparison
group:
13. Mother level of education (pg. )
Less than High Some post- Completed
High school | School secondary | post-secondary
%) (%) edu(co/ao‘;ion education
(%)

Total Sample

Psychopathology
group

Comparison group:
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Other Comparison
group:

14. Mother level of social support (pg. )

Married | Unmarried | Divorced/unmarried, | Divorced/unmarried,
and and living | father involved (%) | father not involved
living with
with | father (%) (%0)
father
(%)

Total Sample

Psychopathology

group

Comparison

group:

Other

Comparison

group:
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I1. Group Comparison Studies, Continuous DV

1. Total N (both/all groups):

2. Compared to/between:

a. Maternal psychopathology and control/psychopathology-free
b. Between different types of maternal psychopathology

3. Type of data effect size based on:

a. Means and SD
b. t-test
c. One-way ANOVA

Avoidant:

Comparison Mean SD n t F df

Psychopathology

Nonclinical

Other:

Ambivalent:

Comparison Mean SD n t F df

Psychopathology

Nonclinical

Other:
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Insecure overall (if study doesn’t break up into avoidant and ambivalent):

Comparison Mean

SD

df

Psychopathology

Nonclinical

Other:

Disorganized:

Comparison Mean

SD

df

Psychopathology

Nonclinical

Other:

II1. Correlational Studies

1. Sample
1. Psychopathology only

2. Psychopathology and non-psychopathology
3. Different types of psychopathologies:

4. Other:

2.N:
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3. Correlations with attachment insecurity (if n differs from N above, please note appropriate n).
If study reported on security (rather than insecurity), check here and highlight so that effects can

be reversed:



MATERNAL PSYCHOPATHOLOGY AND INFANT ATTACHMENT SECURITY 119

Construct Insecurity | Avoidant | Ambivalent | Disorganized n Measure

Maternal
Psychopathology
status overall

Maternal
Psychopathology
symptoms

IV. Chi-square studies/Group Comparison Studies, Categorical DV

Place the appropriate n in each box

Insecure Avoidant Ambivalent | Disorganized Secure
overall

Psychopathology

Nonclinical

Other:
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V. Categorical DV, prevalence

Place the appropriate % in each box

Insecure Avoidant Ambivalent | Disorganized Secure
overall

Psychopathology

Nonclinical

Other:




