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Abstract 

This study examined group differences in theory of mind understanding of children with versus 

without a maternal history of major depressive disorder (MDD) and potential mechanisms 

underlying these differences, in particular, maternal mental state talk and physical touch. 

Children of depressed mothers have been shown to experience a number of negative outcomes; 

however, little is known about the effects of maternal MDD on children’s theory of mind 

understanding. In this study, children with (n= 19) and without (n= 44) a maternal history of 

MDD were administered a battery of four false belief tasks and a theory of mind scale. Children 

with a maternal history of MDD performed significantly poorer on the false belief battery 

compared to children without a maternal history of MDD. Regardless of diagnostic status, less 

maternal mental state talk was also related to poorer child performance on the false belief 

battery. Similarly, children experiencing little or moderate physical touch performed 

significantly poorer on the false belief battery compared to those receiving high physical touch. 

A lack of maternal vocal inflection was significantly related to less mother-child physical touch. 

The results remained while controlling for child language ability. Finally, child executive 

functioning did not significantly moderate relations between either maternal mental state talk or 

physical touch, and child false belief performance. Results are discussed in light of specific 

vulnerabilities to depression, with possible alternative explanations and directions for future 

research presented.  
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Chapter 1 

Introduction 

‘Theory of mind’ refers to the understanding that both self and others have 

internal mental states, such as thoughts, beliefs, desires, emotions and intentions, that the 

mental states of others can differ from one’s own, and that behaviour is partly motivated 

by mental states. An appreciation of the mental states of others allows us to explain and 

predict their behaviour (Wellman, 1990). Research on the development of theory of mind 

in children has flourished within the past two decades (Lundy, 2013). The resulting 

literature suggests that theory of mind undergoes rapid development between the ages of 

2 and 5 years. The development of representational theory of mind is an important 

milestone in the development of theory of mind. Children learn that mental states are 

subjective representations of the world, and as a result, that two people can have 

conflicting mental states and that mental states can differ from reality. An understanding 

of representational theory of mind is most commonly assessed using false belief tasks 

(Wellman, Cross, & Watson, 2001). These tasks require the child to recognize and 

navigate a direct conflict between mental representations and reality, and thus children 

who demonstrate an understanding of false belief are, by extension, demonstrating an 

understanding of representational theory of mind (Perner, 1991).  

Children’s ability to represent multiple and conflicting beliefs permits them to 

more easily coordinate their own thoughts and beliefs with those of others, resulting in 
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more successful social interactions (Astington & Jenkins, 1995). As such, false belief 

understanding relates to children’s capacity for social relationships, including both the 

frequency and sophistication of children’s shared pretense (Hughes & Dunn, 1997; 

Youngblade & Dunn, 1995), their ability to communicate effectively (Slomkowski & 

Dunn, 1996) and negotiate social contracts (Ermer, Guerin, Cosmides, Tooby, & Miller, 

2006), the accuracy of their self-judgments (Cutting & Dunn, 2002), and their ability to 

engage in meaningful social exchange (Peterson & Siegal, 2002; Slaughter, Dennis, & 

Pritchard, 2002). False belief understanding has been shown to predict children’s 

standing within their peer group, which remains relatively stable throughout their school 

years, and their ability to make early friendships and sustain these friendships (Fink, 

Begeer, Hunt, & de Rosnay, 2014; Razza & Blair, 2009). Such relations suggest that false 

belief understanding is crucial for young children’s social lives. Circumstances that 

interfere with false belief development have negative consequences for children’s social 

interactions and relationships (Keenan, 2003).  

Although false belief understanding is typically achieved between the ages of 4 

and 5 years, individual differences in both false belief acquisition and comprehension are 

salient. Profound impairments in false belief understanding are found in children with 

pathological conditions that include a high genetic component, such as autism (Bailey, 

Palferman, Heavey, & Le Couteur, 1998) and Turner’s syndrome (Skuse et al., 1997). 

There also appears to be a large role of genes in false belief understanding in typically 
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developing children near the beginning of the rapid developmental period with genetic 

heritability for 3-year-old children estimated at 67% (confidence interval = 26–79%; 

Hughes & Cutting, 1999). Genes appear to play less of a role in false belief 

understanding as children age with estimates of heritability ranging 7–15% in 60-month-

old twins (Hughes et al., 2005), with both shared and non-shared environmental factors 

accounting for the remaining variability in false belief performance. These environmental 

factors relate directly to the child’s early social environment and include parent-child 

attachment, with secure attachment being predictive of superior theory of mind 

understanding (Fongay & Target, 1997), maternal mind-mindedness or ability to attribute 

mental states to the child (Meins, Fernyhough, Fradley, & Tuckey, 2001; Meins et al., 

2003), aspects of parent-child conversation (Sabbagh & Callanan, 1998), mothers’ level 

of education (Cutting & Dunn, 1999), and socioeconomic circumstances (Holmes, Black, 

& Miller, 1996).  

Children spend a substantial proportion of time with their mothers during the 

period of rapid false belief development, with the mother-child relationship representing 

one of the child’s most important early social relationships. The presence of maternal 

major depressive disorder (MDD) has the potential to impact this important social 

relationship through the environmental mechanisms described above, which by 

extension, may impact the rate in which the child acquires an understanding of theory of 

mind. As such, the relation between maternal MDD and children’s theory of mind 
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understanding is of interest in the current study and will be discussed further in the 

following sections.  

Maternal Depression 

MDD is a severe clinical syndrome characterized by several symptoms including 

depressed mood, anhedonia, sleep and appetite disruption, low energy, worthlessness, 

and difficulty concentrating that persist on average for six months (American Psychiatric 

Association, 2013). These symptoms affect social relationships; depressed individuals 

speak slower and less often, make less eye contact with social partners, and are often 

more irritable and hostile, especially in intimate relationships, than their non-depressed 

counterparts (Downey & Coyne, 1990; Libet & Lewinsohn, 1973; Segrin, 2000). Further, 

depressed individuals often display sadness and anxiety in their facial expressions, 

postures, and speech content (Downey & Coyne, 1990). Parenting is a particularly 

complex and demanding form of social interaction requiring sustained effortful 

behaviour. When interacting with her child, a mother typically tailors her behaviour 

towards promoting a reliable positive interaction with her child. This involves 

exaggerated affective tone, consistent responding and displays of affection, as well as a 

higher tolerance for aversive behaviour (Cohn & Tronick, 1987). Depressed mothers, in 

contrast, speak less to their children (Rowe, Pan, & Ayoub, 2005), show lower rates of 

positive affective expression (Herrera, Reissland, & Shepherd, 2004), respond to their 

child’s needs less consistently, and have a lower tolerance for challenging, yet normal, 
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infant and toddler behaviours compared to mothers without depression (Cohn, Campbell, 

Matias, & Hopkins, 1990; Lovejoy, Grazyk, O’Hare, & Neuman, 2000; Sameroff, Seifer, 

& Zax, 1982).  

The effect of maternal depression on children has been subject to extensive 

empirical investigation. Results of this literature indicate that maternal depression relates 

to a number of negative child outcomes, including difficulty adjusting to novel situations 

and stressors, decreased self-worth, negative affect, mistrust of others, and difficulty 

developing secure interpersonal relationships (Johnson & Flake, 2007; McCarty, 

Zimmerman, Digiuseppe, & Christakis, 2006). Further, children of depressed mothers are 

at risk for developing depression themselves, show less than optimal cognitive 

development and academic progress, and display aggressive and oppositional behaviours 

more often than children of non-depressed mothers (Downy & Coyne, 1990; Goodman et 

al., 2011; Hay et al., 2001; Johnson & Flake, 2007).  

Maternal depression affects the child’s early social environment and is related to a 

number of later social and emotional difficulties in children. Despite the understanding 

that theory of mind is on its steepest developmental course during the preschool years, a 

period in which children spend a substantial proportion of time with their mothers, and is 

largely influenced by environmental factors, the relation between maternal MDD and 

theory of mind development has been largely neglected.  
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Further, an important marker that forms the foundation of MDD is anhedonia, 

which can be defined as blunted reactivity to both positively and negatively valenced 

stimuli, or a lack of emotional reactivity (Bylsma, Morris, & Rottenberg, 2008). It 

distinguishes depression from other affective states, such as anxiety (Clark & Watson, 

1991), and is one of two criterial symptoms of MDD (APA, 2013). Flat affect is a visible 

sign of anhedonia, defined as the constriction of emotional tone or behavioural 

responsiveness in the presence of external stimuli that would be expected to lead to an 

emotional response (Rice, Abroms, & Saxman, 1969). Flat affect can be indexed via a 

lack of inflection in the mother’s speech. Maternal speech typically involves the use of 

exaggerated vocal inflection as this helps to convey affective signals in her speech, which 

is important for the socialization of affect modulation in children and for directing the 

child’s attention to the shared social experience (Bettes, 1988). As such, a lack of 

maternal vocal inflection may result in a child who is less attentive, and thus less likely to 

learn from, the shared social experience, which in turn, may reduce the child’s capacity to 

develop the skills necessary to understand the mental states of others. There have been no 

studies to date that have examined the relation between maternal vocal inflection and 

theory of mind understanding. 

The primary goal of the current study was to examine the relation between both 

maternal MDD and maternal vocal inflection with theory of mind understanding, 

specifically false belief understanding. A secondary goal of the current study was to 
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examine mechanisms through which maternal depression and vocal inflection relate to 

false belief performance. The models that I tested are presented in Figures 1 and 2. I 

hypothesized that both maternal MDD and vocal inflection would be negatively related to 

children’s false belief performance and these relations would be mediated by physical 

touch and maternal mental state talk. Specifically, I hypothesized that maternal 

depression may result in an environment characterized by less mental state talk and less 

physical touch, which in turn, may negatively affect children’s theory of mind abilities.  

 

 

 
 

Figure 1. Proposed model for the relation between maternal MDD and children’s theory 

of mind understanding with maternal mental state talk and physical touch as mediators, 

and executive functioning as a moderator. ToM = theory of mind. 
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Figure 2. Proposed model for the relation between maternal vocal inflection and 

children’s theory of mind understanding with maternal mental state talk and physical 

touch as mediators, and executive functioning as a moderator. ToM = theory of mind. 

 

Second, individual differences in the child’s executive functioning abilities have 

been shown to be important in their theory of mind understanding (Sabbagh, Moses, & 

Shiverick, 2006). Therefore, I further hypothesized that the relation between maternal 

depression and children’s theory of mind understanding would be moderated by the 

child’s executive functioning abilities. Specifically, the child’s executive functioning 

would moderate the relation between both physical touch and maternal mental state talk, 

and children’s false belief performance. Previous research that supports the different 

aspects of the proposed model is reviewed below. 
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Maternal Depression and Children’s Theory of Mind 

To date, three studies have been conducted examining theory of mind 

development in children of depressed mothers. All three studies assessed theory of mind 

understanding using either a false belief task or a battery of false belief tasks.  

First, in a community sample of mothers and their 40-month-old children, Greig 

and Howe (2001) examined the relation of false belief understanding and current 

maternal depression symptoms as assessed by the self-report Beck Depression Inventory 

(BDI; Beck, Ward, Mendelson, Mock, & Erbaugh, 1961). False belief understanding was 

assessed using a single task, the contents change task. This task presents children with 

two containers, one labelled (e.g., Smarties) and the other blank. The content of both 

containers are revealed, upon which the child learns that the blank container contains the 

Smarties and the labelled container is empty. The child is then asked where a hungry 

character will look for the Smarties, demonstrating false belief understanding by 

answering the labelled box. No evidence was found for a significant correlation between 

performance on the content change task and maternal depression symptoms.  

Second, Murray, Woolgar, Briers and Hipwell (1999) compared false belief 

understanding and cognitive development in 5-year-old children of mothers with Major 

Depressive Disorder (MDD; n= 55) versus healthy mothers (n= 40). Both postpartum 

depression (PPD) and recent maternal depression (within the previous 12 months) were 

assessed, along with measures of maternal sensitivity during conversation and parental 
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conflict. False belief understanding was assessed using a single task with two 

components: a location change and a deceit question. In the location change task, 

children are presented with a protagonist who puts an item (e.g., chocolate) into a 

container. The protagonist leaves and a second character moves the item to a new 

location (e.g., a different container). The child is then asked where the protagonist will 

look for the item, demonstrating false belief understanding by indicating the first 

location. The deceit portion of the task involves asking the child what the protagonist 

would say to a third “bad” character who he wished to deceive, again demonstrating false 

belief understanding by indicating the first location. Children whose mothers had a 

history of recent MDD, but not PPD, were more likely to fail the location change task 

compared to children of non-depressed mothers. No significant relation was found 

between maternal depression and children’s performance on the deceit task. Furthermore, 

neither maternal sensitivity during conversation nor parental conflict was associated with 

false belief performance.  

Third, Rohrer, Cicchetti, Rogosch, Toth, and Maughan (2011) examined the 

relation of maternal depression, maternal negativity and positivity, and child verbal 

mental age (VMA) on child performance on three false belief tasks (location change task 

and two content change tasks). Ninety-one women who met criteria for MDD within the 

first 18 months of their child’s life and 50 women who had never met criteria for MDD or 

any other psychiatric disorder were recruited. The Diagnostic Interview Schedule-III-R 
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(Robins, Helzer, Cottler, & Goldring, 1989) was administered to mothers when their 

children were 18 months, 3 years, 4 years, and 5 years of age to assess changes in 

depression over time, and children were administered the false belief battery at 5 years of 

age. Children of mothers in the depressed group were less likely to pass a battery of three 

false belief tasks compared to children of never depressed mothers, and this effect was 

accounted for by mothers with recent depression (i.e., mothers who met diagnostic 

criteria for MDD both within the first 18 months of their child’s life and within the year 

prior to the age 5 tests). Children of originally depressed mothers who did not meet 

criteria for recent depression (i.e., within the year prior to the age 5 tests) did not differ in 

their rate of all-pass performance from the non-depressed group. Further, neither 

maternal negativity or positivity, or child VMA were related to maternal depression 

status precluding these constructs from serving as mediators.  

In summary, Murray et al. (1999) and Rohrer et al. (2011) found a significant 

relation of maternal MDD to children’s false belief understanding, whereas Greig and 

Howe (2001) did not. There are several factors that might account for the inconsistencies 

across studies. First, in both Murray et al. and Rohrer et al., maternal depression was 

operationalized as the presence of a diagnosis of MDD. MDD is a severe clinical 

syndrome characterized by several symptoms (e.g., depressed mood, anhedonia, sleep 

and appetite disruption, low energy, worthlessness, etc.) that persists on average for six 

months (APA, 2013). Greig and Howe however, examined self-reported depression 
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symptoms with the BDI, an instrument with high sensitivity to symptoms of depression 

but low specificity. In other words, a substantial proportion of high BDI scorers do not 

have a diagnosis of MDD and/or have a diagnosis other than MDD (e.g., individuals with 

schizophrenia also score high on the BDI; Kendall, Hollon, Beck, Hammen, & Ingram, 

1987). Therefore, the relation between maternal depression and children’s false belief 

understanding may be specific to the clinical syndrome of MDD.  

Further, in both Murray et al. and Rohrer at al., children of recently depressed 

mothers (within 12 months of the assessment) performed significantly poorer on the false 

belief task compared to children of never depressed mothers. However, children of 

mothers who experienced PPD alone did not perform significantly poorer on the false 

belief task compared to children of never depressed mothers. As such, is possible that the 

relation between maternal MDD and children’s false belief performance is a result of 

maternal behaviours displayed specifically during an episode of depression. 

Alternatively, the relation may be specific to MDD and not PPD. Although the criterial 

symptoms of these two depressive disorders are the same (with the exception of onset 

during the postpartum period for PPD) and they share common etiology and risk factors 

(e.g., stressful life events, previous depressive episodes and a history of abuse), several 

risk factors appear to be specific to PPD, such as abrupt hormonal changes and 

disturbance in functioning (such as sleep and appetite) due to infant care-taking 

responsibilities (O’Hara & McCabe, 2013; O’Hara & Swain, 1996). Further, evidence 
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from both longitudinal and experimental studies suggest that some women are 

particularly vulnerable to depression only during the postpartum period and that this may 

be due to changing levels of gonadal hormones, particularly estradiol and progesterone 

(Bloch et al., 2000; Cooper & Murray, 1995). Therefore, it is important to consider that 

the two diagnoses may relate to false belief performance differently. As both Murray et 

al. and Rohrer et al. only examined maternal depression during the years the child was 

alive, it is unclear whether a lifetime history of MDD is related to children’s false belief 

understanding and whether maternal behaviours do in fact mediate the relation between 

maternal MDD and false belief performance.  

The current study examined the relation of a lifetime history of maternal MDD, as 

defined by a structured diagnostic interview that permitted the dating of episodes, to 

children’s theory of mind understanding, as assessed by a battery of false belief tasks. As 

reviewed above, past research has found that it is recent MDD that has the strongest 

relation to children’s false belief performance. As the sample was not recruited for 

current maternal MDD at the time of the child assessments, I anticipated the prevalence 

rate of MDD during this period would be low. As such, I sought to obtain a further 

marker of mothers’ depression status at the time of the child’s performance of the tasks, 

and specifically, a marker that children would experience directly in their environment.  

Given that each mother was videotaped at the time of the child assessment 

reading a storybook to her child, I was able to examine her speech for flat affect as a 
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possible marker of anhedonia. Anhedonia is of interest in the current study because it is a 

central defining feature of depression and can be assessed as an individual difference 

characteristic in general population samples (Pizzagalli, 2014; Reich, Noyes, Hirschfeld, 

Coryell, & O’Gorman, 1987). A lack of vocal inflection is a sign of flat affect and can be 

operationalized as the standard deviation (SD) of vocal pitch and objectively measured 

through acoustic analysis (Alpert, Shaw, Pouget, & Lim, 2002). Lower levels of vocal 

inflection have been significantly correlated with higher scores on both the global 

affective flattening and global anhedonia subscales on the clinician-rated Scale for the 

Assessment of Negative Symptoms (SANS; Andreasen, 1982) in clinical patients with 

schizophrenia (Alpert et al., 2002; Cohen, Alpert, Nienow, Dinzeo, & Docherty, 2008). 

Further, using acoustic analysis, a lack of vocal inflection has been found in individuals 

with MDD (Alpert, Pouget, & Silva, 2001) and dysphoria (i.e., depressed mood; Paddock 

& Nowicki, 1986); however vocal inflection has not been examined as a marker of any 

specific symptom of depression. It is possible that a lack of vocal inflection represents 

anhedonia in the context of MDD as self-reported social and physical anhedonia 

measured with the Physical Anhedonia Scale and the Social Anhedonia Scale (PAS and 

SAS, respectively; Chapman, Chapman, & Raulin, 1976) significantly correlates with the 

global anhedonia subscale on the SANS (Pelizza & Ferrari, 2009), which was related to a 

lack of vocal inflection in individuals with schizophrenia. The current study used acoustic 
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analysis to measure maternal vocal inflection as a proxy for the expression of flat affect 

and possibly a marker of maternal anhedonia.  

A second potential reason for the failure of Greig and Howe (2001) to find a 

significant relation of maternal depression to children’s false belief understanding is that 

their child participants were substantially younger (40 months) compared to those of 

Murray et al. (1999) and Rohrer et al. (2011; 60 months). Theory of mind develops in a 

reliable manner with false belief understanding in particular being demonstrated 

consistently only between ages 48 and 60 months. The use of an all-pass criterion for 

false belief performance in these studies may have limited the ability to detect individual 

differences, especially in the younger age group. To ensure that a range of individual 

differences could be detected in the current study, children between the ages of 41 and 48 

months were included. Importantly, rather than using an all-pass criterion with one or two 

tasks, theory of mind understanding was assessed with a battery of false belief tasks and a 

theory of mind scale to allow for a range of performance scores. The theory of mind scale 

was developed to capture the developmental sequence of theory of mind understanding 

and includes three tasks to assess the child’s understanding of diverse desires, diverse 

beliefs, and knowledge access (Wellman & Lui, 2004). Therefore, this battery is 

appropriate for capturing the different levels of theory of mind understanding that are 

present at different ages.  
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A final potential reason for the inconsistency of findings across the three studies 

lies in the measurement of false belief understanding: Greig and Howe (2001) used a 

content change task, Murray et al. (1999) used a location and deceit task, and Rohrer et 

al. (2011) used a battery that contained both location and content change tasks. As such, 

it is possible that differences across studies are a result of measurement error. An 

aggregate approach in which scores on a battery of false belief tasks are summed to 

create a single score provides a means to reduce random error and improve the reliability 

measurement, and therefore, provide a more powerful and stable statistical estimate of the 

child’s false belief understanding (Rushton, Brainerd, & Pressley, 1983). As such, the 

current study included a battery of four false belief tasks with an aggregate score, 

providing a more stable measure of false belief understanding. 

Understanding the Relation between MDD and Theory of Mind 

The second goal of the current study was to examine the potential mechanisms 

through which maternal depression is translated to poorer theory of mind understanding 

in children. The dominant approach to theory of mind research focuses on explaining 

theory of mind from either a social or cognitive framework (Carpendale & Lewis, 2004). 

One line of research emphasizes social or environmental factors related to theory of mind 

development, including mothers’ talk about thoughts, desires, and emotions (Ruffman, 

Slade, & Crowe, 2002), parental explanation when being corrected for misbehaving 

(Ruffman, Perner, & Parkin, 1999), number of siblings (McAlister & Peterson, 2007), 
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talk with others about past experiences (Nelson, 2007), and socioeconomic factors 

(Holmes et al., 1996). A second line of research has focused on the effect of the child’s 

cognitive capacities on their theory of mind development, including language ability 

(Milligan, Astington, & Dack, 2007) and executive functioning (Moses & Tahiroglu, 

2010). Given that social and cognitive accounts are not mutually exclusive but rather 

complementary (Symons, 2004), both social and cognitive factors need to be considered 

in order to gain a comprehensive understanding of the relation between maternal MDD 

and theory of mind understanding.  

Maternal Depression and the Child’s Social Environment: Possible Mediators 

Murray et al. (1999) and Rohrer et al. (2011) failed to find evidence for a relation 

of maternal sensitivity to the child, parental conflict, maternal positivity and negativity, 

or child VMA to children’s false belief understanding; however, criteria for mediation 

were not met in these studies as these constructs did not relate significantly to maternal 

depression. The current study will consider two alternative mediating factors: maternal 

mental state talk and physical touch. These two mediators were chosen because of their 

direct relation with theory of mind development (e.g., Peterson & Slaughter, 2003) and 

later social competence (Belsky & Fearon, 2002). Further, both were expected to be 

reduced in mothers with depression given that individuals with depression are often 

withdrawn both physically and emotionally.  
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Mental State Talk. Parental use of mental state terms in conversation with their 

children has been shown to promote theory of mind understanding. For example, research 

has found that mothers’ use of ‘mind-mindedness,’ or the use of appropriate mind-related 

comments in conversation with the child, is associated with children’s theory of mind 

understanding (Lundy, 2013). Indeed, mothers’ preference to introduce and elaborate on 

mental states significantly correlates with their children’s false belief scores and this 

correlation remains significant after controlling for child chronological age and verbal 

mental age (Peterson & Slaughter, 2003). Similarly, several training studies have shown 

that performance on false belief tasks improves following discussions between children 

and experimenters on competing mental states (e.g., Appleton & Reddy, 1996; Slaughter 

& Gopnik, 1996).  

In a study by Ruffman and colleagues (2002), maternal use of mental state 

language when describing photographs to their preschool aged children predicted their 

children’s development of theory of mind understanding indexed with a battery of false 

belief and desire tasks. This relation remained significant when other relevant variables, 

such as child age, language ability, initial theory of mind understanding, own use of 

mental state language, and maternal level of education, were controlled.  

Despite research indicating that high levels of mental state talk are related to 

superior theory of mind and other social cognitive understandings, there have been 

relatively few studies examining predictors of maternal mental state talk. As reviewed 
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above, depressed mothers have been shown to talk to their children less than non-

depressed mothers (Downey & Coyne, 1991); however, it is not known whether these 

mothers also use proportionally less mental state talk when conversing with their children 

than do non-depressed mothers. Mothers with depression are more self-focused compared 

to non-depressed individuals and direct more of their attention to their own thoughts, 

feelings, and behaviours compared to others (Ingram, 1990; Mor & Winquist, 2002; Mor 

et al., 2010). As such, they may be less likely to identify and comment on the mental state 

of others, reducing the number of mental state references they make.  

The current study tested the novel hypothesis that mothers with a history of MDD 

would engage in less mental state talk with their child than mothers without a history of 

MDD. At this time, the relation between markers of depression in mothers and maternal 

mental state talk has not yet been examined. As such, I tested the novel hypothesis that 

less maternal vocal inflection would be related to less mental state talk. Finally, 

consistent with previous research, I hypothesized that greater maternal mental state talk 

would be related to better child performance on the theory of mind tasks.  

Physical touch. Physical touch between a mother and her child has long been 

regarded as essential for child development, including physical growth, neurological 

development, and the activation of hormones that regulate the immune system (Field, 

1995). Studies on children in orphanages illustrate that touch deprivation is related to 

delayed achievement of milestones, social apathy and withdrawal, indiscriminate 
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friendliness, anxiety and fearfulness, superficiality of relationships, and insecure 

attachment (Blackwell, 2000; Frank, Klass, Earls, & Eisenburg, 1996). Experimental 

studies examining touch deprivation in non-human animals are consistent with human 

studies: monkeys and rats that are deprived of touch as infants display long-term deficits 

in social and emotional behaviour, including inconsistent aggressive and fearful 

behaviour with strangers, deficient immune systems, reduced physical growth and 

development, and neglect of their own young (Kuhn, Pauk, & Schanberg, 1990; 

Schanberg & Field, 1987; Barnett, 2005).  

Further, physical touch stimulates the release of the hormone oxytocin (Feldman, 

Gordon, & Zagoory-Sharon, 2010), which plays a role in promoting social behaviour and 

cognition. For example, intranasal administration of oxytocin to parents increased 

behaviours important for infant bonding (e.g., social reciprocity; Weisman, Zagoory-

Sharon, & Feldman, 2012) and has been shown to improve the recognition of faces but 

not nature scenes (Rimmele, Hediger, Heinrichs, & Klaver, 2009). Further, Guastella and 

colleagues (2008) found that individuals who were administered oxytocin spent a greater 

length of time gazing at the eyes of another individual and showed a greater number of 

eye fixations compared to those not administered oxytocin. As the eye region represents 

the primary source for the detection of emotion and interpersonal cues, this finding 

supports the role of oxytocin in social cognition.        
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Given the relation between physical touch and social functioning described above, 

mother-child physical touch may be particularly important for theory of mind 

development. The first study to test this hypothesis was conducted by Christopher (2013). 

In this study, the amount of physical touch was manipulated by instructing parent-child 

dyads to either “cuddle” with one another (to stimulate affectionate touch) or sit apart 

from one another. Children in the cuddle condition performed significantly better on a 

false belief battery compared to children in the no-cuddle condition, providing support 

for the importance of physical touch for theory of mind understanding.  

Mothers with depression are often characterized as being detached, withdrawn, 

and emotionally absent (Lovejoy et al., 2000) and have been shown to be less engaging 

and attentive to their children (e.g., Carter, Garrity-Rokous, Chazen-Cohen, Little, & 

Briggs-Gowan, 2001; Campbell, Cohn, & Meyers, 1995). Therefore, mothers with 

depression may engage in less physical touch with their children than non-depressed 

mothers. The current study assessed physical touch by having mothers read a storybook 

to their child. Mothers and their children were alone in a room, seated on a couch, and 

were asked to read the story as they would at home.  

The current study tested the following novel hypotheses: (1) mothers with a 

history of MDD will engage in less physical touch with their child than mothers without a 

history of MDD; and (2) greater physical touch will be related to better child performance 

on theory of mind tasks. At this time, the relation between markers of depression in 
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mothers and physical touch has not yet been examined. As such, I tested the novel 

hypothesis that less maternal vocal inflection would be related to less physical touch.  

Executive Functioning: Possible Moderator 

Executive functioning refers to the higher order mental processes that enable self-

directed and goal-orientated behaviour, planning, self-regulation, working memory, and 

the ability to inhibit responses (Miller, 2005). Research suggests that executive 

functioning skills play a vital role in children’s social competence with deficiencies in 

executive functioning skills being related to impaired emotional and self regulation 

ability (Jahromi & Stifter, 2008), delinquency (e.g., Lynam, Moffitt, & Stouthamer-

Loeber, 1993), bullying behaviour and victimization (Coolidge, DenBoer, & Segal, 2004; 

Verlinden et al., 2014), and difficulty planning ahead in social situations (e.g., 

understanding that reciprocal helping occurs across time; Pennington & Ozonoff, 1996). 

Sabbagh et al. (2006) proposed that executive functioning is a critical contributor 

to the development of theory of mind. Specifically, the executive functioning skills of 

inhibitory control and working memory are required to reason about mental states. 

During false belief tasks respondents must first inhibit their impulse response and 

subsequently activate an incompatible response, requiring the use of both inhibitory 

control and working memory, core components of executive functioning (Carlson & 

Moses, 2001).  
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Several longitudinal studies have found that facility with response conflict 

executive functioning tasks precedes theory of mind understanding (e.g., Carlson, 

Mandell, & Williams, 2004; Flynn, O’Malley, & Wood, 2004; Hughes & Ensor, 2007). 

For example, Carlson et al. (2004) found that from age 24 to 39 months, children showed 

significant improvement on both the Reverse Categorization task, used to measure 

executive functioning, and the Discrepant Desires task, used to measure theory of mind 

ability, with executive functioning at 24 months of age significantly predicting theory of 

mind understanding at 39 months of age.  

Similarly, the “emergence” account of theory of mind understanding suggests that 

executive functioning is necessary in order for children to integrate false belief 

experiences into their understanding of mental states. For example, Benson, Sabbagh, 

Carlson, and Zelazo (2013) found that executive functioning skills predicted the extent to 

which scores on false belief tasks improved following training in their sample of 3-year-

old children. After training, children with stronger executive functioning skills showed 

better performance on the false belief tasks compared to children with weaker executive 

functioning skills. These results suggest that executive functioning facilitated the 

children’s ability to extract and integrate false belief information in order to improve on 

subsequent trials.  

Executive functioning skills appear to play a critical role in theory of mind 

understanding and thus may serve as a moderator between experience variables and 
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children’s theory of mind understanding. Specifically, I hypothesized a moderated 

mediation model in which the relation between maternal depression and children’s theory 

of mind performance would hold only in children with high executive functioning. I 

hypothesized that the moderator would act specifically on the paths between maternal 

mental state talk and physical touch, and children’s theory of mind performance.  

Summary 

Theory of mind, the understanding that behaviour is partly determined by internal 

mental states, shows rapid development during the preschool years (Wellman, 1990), a 

period when children spend a substantial amount of time with their mothers (Johnson & 

Flake, 2007). Conditions that interfere with theory of mind understanding place the child 

at risk for later social difficulties (Jenkins & Astington, 2000). Maternal depression 

influences the child’s developing context and has been associated with a number of 

negative child outcomes (see Johnson & Flake, 2007 for a review). Two studies have 

found that, at 5 years of age, children of mothers who had experienced recent MDD 

(within the previous year) were less likely to pass false belief tasks compared to children 

of non-depressed mothers (Murray et al., 1999; Rohrer et al., 2011). However, it is 

unknown whether this relation is isolated to concurrent MDD or holds for children of 

mothers with a lifetime history of MDD.  

Further, the mechanisms through which maternal depression relate to children’s 

theory of mind performance remain unclear. Research suggests that children’s theory of 
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mind understanding is influenced by the environmental context in which these abilities 

develop (Galende, Sanchez de Miguel, & Arranz, 2011). In particular, maternal 

depression may result in an environment characterized by less mental state talk and less 

physical touch, which in turn, may negatively affect children’s theory of mind abilities. In 

addition, children’s cognitive abilities appear to play a critical role in theory of mind 

understanding, and importantly, in the ability to integrate relevant experiences into one’s 

understanding of theory of mind (Sabbagh et al., 2006). Specifically, children’s executive 

function abilities may moderate the relations between maternal mental state talk and 

physical touch, and children’s theory of mind understanding.  

The Current Study 

The current study aims to elucidate the relation between maternal depression and 

children’s theory of mind understanding. To accomplish this goal, the present study drew 

upon archival data collected as part of a doctoral dissertation at Queen’s University (see 

Benson, 2014). Data collection for the original study began in 2011 and was completed in 

2013. Children who were age 41 to 48 months old were assessed for their performance on 

a battery of false belief tasks and a theory of mind scale. False belief tasks are widely 

used as an index of children’s theory of mind understanding. These tasks measure 

children’s ability to identify their own and others’ false beliefs and subsequently predict 

behaviour. The theory of mind scale is based on sequences in the development of theory 

of mind understanding (Wellman & Lui, 2004). Children were also administered two 
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executive functioning tasks and a vocabulary task such that child language ability could 

be controlled for in the analyses. An index of maternal mental state talk was obtained by 

having mother-child dyads participate in a storybook task (Ruffman et al., 2002). 

For the current thesis, mothers who participated in the original study were re-

contacted and administered the Structured Clinical Interview for DSM-IV Axis I 

Disorders (SCID; First, Spitzer, Gibbon, & Williams, 2002) to assess for past and present 

depressive symptoms and asked for their current age, age at the time of the original study, 

and their highest level of education. A measure of vocal inflection was obtained by 

analyzing audio samples from mothers reading the wordless storybook to her child. These 

audio samples where ideally suited for the current study as the mother spoke for the 

majority of the task (as opposed to the child) and mothers were encouraged to read to 

their child as they would at home yielding audio clips that were likely to be 

representative of the child’s home environment. Finally, as the mothers were encouraged 

to read to their child as they would at home, the storybook videos were also ideally suited 

to code for physical touch.  

Hypotheses 

  The current study tested the following hypotheses (refer to Figures 1 and 2): 

(1) Children with a history of maternal MDD will perform more poorly on the 

theory of mind tasks (i.e., false belief battery and theory of mind scale) 

compared to children without a maternal history of MDD.  
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(2) Less vocal inflection will be related to poorer child performance on the theory 

of mind tasks.  

(3) Mothers with a history of MDD will show less mental state talk and less 

physical touch compared to mothers without a history of MDD.  

(4) Less vocal inflection will be related to less maternal mental state talk and less 

physical touch.  

(5) Less maternal mental state talk and less physical touch will be related to 

poorer child performance on the theory of mind tasks.  

(6) Maternal mental state talk and physical touch will mediate the relation 

between maternal MDD and vocal inflection, and child performance on the 

theory of mind tasks. Specifically, maternal depression will relate to less 

physical touch and less mental state talk, which in turn, will relate to poor 

performance on the theory of mind tasks in children. After controlling for 

physical touch and maternal mental state talk, the relation between maternal 

depression and child poorer performance on the theory of mind tasks will be 

non-significant.  

(7) Executive functioning will act as a moderator in the above model such that the 

mediation relation will hold only for children with higher executive 

functioning skills. Executive functioning will act on the relation between 

mental state talk and physical touch, and children’s theory of mind.  
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Chapter 2 

Methods 

Participants  

 Benson (2014) recruited children and their parents from the Kingston, Ontario 

community through a developmental database created from birth announcement 

information and parent sign-up at events in the community. A total of 70 mothers were 

re-contacted one to three years after the original study for the purposes of the current 

study. Seven mother-child dyads were excluded from the current analyses: one dyad as a 

result of the mother’s mental state talk score being three standard deviations beyond the 

sample mean, and six dyads as a result of the mother meeting DSM-IV criteria for an 

Axis I mental disorder other than MDD at the time of the original study (see below). The 

final sample consisted of 63 mother-child dyads, 51 dyads who were included in Benson 

(2014) analyses and 12 dyads who were excluded from Benson due to missing data for an 

executive functioning task that was not used in the current study’s analyses.  

At the time of the original study, children (33 male, 30 female) ranged in age 

from 41 months to 48 months (M= 44.30 months, SD= 1.94 months). Mothers ranged in 

age from 25 years to 45 years (M= 35.11 years, SD= 4.40). Mother’s education level 

ranged high school (n= 1), some college/university (n= 5), college diploma/certificate (n= 

25), university degree (n= 21), Master’s degree (n= 8), Doctoral degree (n= 3). Given the 

low numbers of participants falling into the extreme groups, education was categorized as 
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completed high school (n= 6), completed college (n= 25), completed a university degree 

(n= 21), and completed graduate school (n= 11) for the analyses. The sample is 

representative of the predominantly white, middle-class community from which they 

were recruited.   

Materials 

 Assessments completed by Benson (2014) are as follows: 

False Belief Battery. Children were administered a false belief battery consisting 

of four tasks (scripts presented in Appendix A) by a graduate student. The four tasks are 

described briefly below.  

Contents Change (Gopnik & Astington, 1988; Perner, Leekham, & Wimmer, 

1987). Children were presented with a container that appeared to contain a familiar item 

based on clear visual cues (e.g., a Smarties box) and were asked to indicate what the 

container contained. The experimenter then revealed to the child the actual deceptive 

content in the container (e.g., candles). To measure the child’s false belief understanding, 

the experimenter asked the child to identify what a puppet, seeing the container for the 

first time, will think it contains. Children must therefore recognize the puppet’s false 

belief regarding the content of the container to answer the question correctly. Children 

were given a score of 1 if they answered the test question correctly and a score of 0 if 

they answered the question incorrectly.  
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Location Change (Wimmer & Perner, 1983). Children were presented with a 

character that hid an object in a specific location prior to leaving the scene. In the first 

character’s absence, a second character changed the location of the object. To measure 

false belief understanding, the first character returned and children were asked to identify 

where this character would look for the object. To answer the question correctly, children 

must recognize that the object was moved in the first character’s absence, and thus, this 

character holds a false belief about the location of the object. Children were given a score 

of 1 if they answered the test question correctly and a score of 0 if they answered the 

question incorrectly. 

Appearance-Reality (Flavell, Green, & Flavell, 1986). Children were first shown 

a deceptive object (e.g., a sponge that looks like a rock) and then the object’s real 

properties. Children were first asked the appearance question (what the object looks like 

“when you look at it right now”) followed by the reality question (what the object is 

“really and truly”). Children must be able to understand that an object can have both 

apparent but deceptive properties as well as real properties to answer the questions 

correctly. Children participated in two trials and on each trial were given a score of 1 if 

they correctly responded to both test questions (score of 0-2 possible).  

Deceptive Pointing (Carlson, Moses, & Hix, 1998). Children viewed an 

experimenter place a toy into one of two boxes. They were instructed that the toy’s 

location could be indicated by pointing to the box in which the toy was located and were 
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asked to demonstrated their knowledge by pointing to the appropriate box. Children were 

then introduced to a puppet and were told to play a trick on this puppet by making the 

puppet believe that the toy was in the wrong box. To succeed at this task, children had to 

make the puppet believe something that was not true by pointing to the empty box, thus 

demonstrating that they understood the puppet could hold a false belief. Children 

participated in two trials in which they played a trick on two different characters and 

were given a score of 2 if they pointed to the empty box both times, 1 if the pointed to the 

empty box once, or 0 if they pointed to the empty box no times. 

In the current study (n= 63), scores on the 4 false belief tasks were all 

significantly inter-correlated (rs= .23 to .49, ps < .001 to .035). As such, scores were 

summed to create a false belief aggregate. Both the Contents Change task and the 

Location Change task were scored as 0 (incorrect) and 1 (correct), whereas the 

Appearance-Reality task and Deceptive Pointing task were scored as 0 (incorrect), 1 (one 

trial correct), or 2 (both trials correct). To allow equal weight of all four tasks, scores on 

both the Appearance-Reality and Deceptive Pointing tasks were divided by 2. 

Theory of Mind Scale (Wellman & Liu, 2004). The theory of mind scale 

(Wellman scale) included three tasks of increasing difficulty used to assess children’s 

understanding of desires, beliefs, and knowledge (scripts are presented in Appendix B). 

All tasks were presented by a graduate student using puppets, toy figurines, and picture 
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props. Scores on all three tasks were summed to create a theory of mind scale aggregate. 

The three tasks are described below in their administered order.  

Diverse Desires. Children were presented with two types of snacks and asked to 

indicate which snack they would prefer to eat. Children were then informed that a 

character (Big Bird) prefers the other snack and were asked to state which snack Big Bird 

would choose to eat. Children must be able to understand that two people (child versus 

Big Bird) have different desires and that Big Bird will choose the snack in accordance to 

his own preference. Children received a score of 1 if they answered correctly (i.e., that 

Big Bird would choose the snack he prefers) and a score of 0 if they answered 

incorrectly. 

Diverse Beliefs. Children were presented with a puppet (Cookie Monster) and a 

piece of paper with a garage and a tree on it. Children were informed that Cookie 

Monster is looking for his cat and that the cat may be in either the tree or in the garage. 

Children are first asked to state where they think the cat is located. They are then 

informed that Cookie Monster thinks the cat is in the opposite location and asked where 

Cookie Monster will look for the cat. Children must understand that two people (child 

versus Cookie Monster) have different beliefs about the same situation and that Cookie 

Monster will look for the cat in the location that conforms to his beliefs. Children 

received a score of 1 if they answered correctly (i.e., that Cookie Monster would look in 

the location he thinks the cat is) and a score of 0 if they answered incorrectly.   
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Knowledge Access. Children were presented with a jewellery box and asked to 

indicate what they think is inside. After the child’s response, the box was opened and a 

sticker of an alligator was revealed; the box was then closed. Children were presented 

with a character (Kitty), told that Kitty had never seen inside the box, and then asked 

whether or not Kitty is aware of the contents of the box. Children must understand that 

two people (child versus Kitty) can have different knowledge about the contents of the 

jewellery box to answer the question correctly. Children received a score of 1 if they 

answered correctly (i.e., that Kitty is not aware of what is in the box) and a score of 0 if 

they answered incorrectly. 

Executive Functioning Measures. Children were administered an executive 

functioning battery consisting of two tasks (scripts and scoring protocols are presented in 

Appendix C). The tasks require children to inhibit their impulse response and 

subsequently activate alternative responses. The two tasks are described briefly below.  

 Bear/Dragon Task (Kochanska, Murray, Jacques, & Koenig, 1996; Reid, Pien, & 

Rothbart, 1984). In this task children were instructed to do what they were told from a 

“nice bear” puppet, but not what they were told by a “mean dragon” puppet, both 

controlled by a single graduate student. Both puppets gave instructions that were simple 

and clearly defined actions, such as rub your tummy, pat your head, and touch your feet. 

Practice trials where children were provided with feedback on the accuracy of their 

answers were administered until the child correctly responded to one bear trial and one 
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dragon trial. The extent to which children were able to not follow instructions from the 

“mean dragon” provided an index of executive functioning. Responses to the dragon 

trials were coded as: 0 = full correct movement, 1 = partial correct movement, 2 = 

incorrect movement (e.g., rubs tummy when instructed to pat head), 3 = strategic 

movement (e.g., shakes head no), and 4 = no movement. Inter-rater reliability in Benson 

(2014) for 30% of participants was κ = .93.  

 Grass/Snow Task (Carlson & Moses, 2001). Children were presented with a black 

board with a white card attached to the upper left hand corner and a green card attached 

to the upper right hand corner. Children were instructed to point to the white square when 

the experimenter said the word “grass” and the green square when the experimenter said 

“snow”. Practice trials where children were provided with feedback on the accuracy of 

their answers were administered until the child correctly responded to one grass trial and 

one snow trial. Words were then said one at a time over 16 trials without feedback. For 

children to provide the correct response, they must inhibit their initial impulse response to 

point to the colour that corresponded with the stated word. Children were given a score of 

1 for each correct response. Inter-rater reliability in Benson (2014) for 30% of 

participants was κ = .97.       

Both tasks involve two measures: the number of attempts taken to pass the 

practice trials and score on the test trials. Standardized scores on the practice trials 

(reverse scored) and test trials are combined for each task. In the current study (n= 63), 
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the Bear/Dragon aggregate was significantly correlated with the Grass/Snow aggregate, 

r= .61, p < .001. Therefore, an executive functioning aggregate was computed by 

combining the Bear/Dragon and Grass/Snow standardized scores.  

Language Ability. Children’s language ability has been shown to relate to 

performance on theory of mind tasks (Milligan et al., 2007) and executive functioning 

tasks (Fatzer & Roebers, 2013). Therefore, the Peabody Picture Vocabulary Test, Third 

Edition (PPVT-III, Dunn & Dunn, 1997), a standardized measure of receptive language 

ability, was administered to children in order to control for this ability in the data 

analyses. Children were shown a page with four line drawings and were asked to select 

the line drawing that corresponded to a vocabulary word. Each trial was progressively 

harder and the task continued until children answered greater than 9 items in a block of 

12 incorrect. According to the instruction manual (Dunn & Dunn, 1997), scores were 

obtained by subtracting the total number of errors from the highest item the child 

reached.  

 Maternal Mental State Talk Measure. To measure maternal mental state talk, 

mother-child dyads participated in a picture-book reading task. Mothers-child dyads were 

brought into a quiet room alone and instructed to sit on a single couch. Mothers were 

asked to “read” a wordless storybook entitled, The Snowman (Briggs, 1978) to their child 

as they would read a story at home. The book depicts a series of events in which a young 

boy’s snowman comes alive, the two go on a number of adventures, and the snowman 
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eventually melts due to the weather. This is a well-established measure of mental state 

talk (e.g., Trabasso, Stein, Rodkin, Munger, & Baughn, 1992) and has been shown to 

capture a parent’s natural tendency to reference mental states in conversations with their 

children (Sabbagh & Callanan, 1998). The task was video-recorded to allow the 

conversations between mother and child dyads to be transcribed. Mental state coding was 

completed according criteria outlined by Ruffman et al. (2002). Specific mental state 

coding rules were developed by Benson (2014) and are provided in Appendix D. Within 

the current sample, 51 word lists (each representing a mother-child dyad) were coded for 

Benson by a single rater. A second rater independently coded 30% of the word lists in 

Benson to establish reliability. Inter-rater reliability between the first two raters was κ = 

.99. For the purposes of the current study, I rated the remaining 12 word lists. Reliability 

of my rating on 30% of the first rater’s word lists was κ = .93. 

Prior research has found that mental state words belonging to the categories of 

knowledge or modulation of assertion are most commonly related to false belief 

understanding (Ruffman et al., 2002). As such, and consistent with Benson (2014), a 

mental state aggregate score was computed by combining the standardized frequency 

scores for both knowledge and modulation of assertion categories. 

Additional assessments and coding conducted for the purposes of answering 

hypotheses in the current thesis are as follows:  
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 Physical touch. A measure of physical touch was obtained by evaluating the 

storybook videos according to a coding scheme developed by Christopher (2013). Videos 

of the interactions between mother-child dyads were micro-coded to determine postural 

changes between the dyad. The dyad could assume one of eight positions of increasing 

contact (the eight positions and their descriptions are presented in Appendix E). The 

amount of time in seconds that the dyad spent in each position was multiplied by the 

value of this position and these values were summed to create a total physical touch 

score. As the amount of time spent reading the story varied in length, a final physical 

touch score was obtained by dividing the total physical touch score by the total time. This 

score ranged from 1 to 8 with higher scores indicating greater levels of physical touch. A 

single rater coded all of the videos and a second rater coded 50% of the videos. Intraclass 

correlation coefficient (ICC) was .97, p < .001.  

Scores were additionally separated into three groups representing none/little touch 

(scores of 1 to 2.99), moderate touch (scores of 3 to 5.99) and high touch (scores of 6 to 

8). Previous research on maternal touch has often grouped children into categories 

representing type of touch (i.e., none/little versus “controls”). As such, I reasoned that 

differences between groups may be particularly important in answering the study’s 

hypotheses. 

Given that physical touch is the result of a dyadic interaction (i.e., both the mother 

and the child can initiate the touch), each position change was also coded for child initiate 
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(increased physical contact due to child), child remove (decreased physical contact due to 

child), mother initiate (increased physical contact due to mother), or mother remove 

(decreased physical contact due to mother). Each dyad received a total score for each of 

the four movement categories representing the total number of times each movement 

occurred. As child initiate and child remove were significantly correlated at .953 (p < 

.001), and maternal initiate and maternal remove were significantly correlated at .926 (p 

< .001), it is likely that these scores capture the construct of movement itself. As such, 

the initiate and remove scores were added for each partner creating overall child 

movement and maternal movement variables. 

Maternal Depressive Symptoms.  

The Structured Clinical Interview for DSM-IV Axis I Disorders (SCID; First et al., 

2002). This measure was used in to assess mothers for the presence of both past and 

present MDD, as well as to screen for other relevant DSM-IV diagnoses. The SCID is a 

semi-structured interview that has demonstrated reliability and validity (Williams et al., 

1992). I administered all SCID assessments and was trained by Dr. Kate Harkness to gold 

standard reliability. Gold standard reliability required me to first observe the 

administration of the SCID interview and establish reliability with the administrator on 

three SCID assessments. Following this, reliability with this interviewer was established 

on three SCID assessments that I administered.   
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 Vocal inflection. To obtain a measure of vocal inflection, each of the storybook 

videos were converted to an audio file using the Bink computer program (RAD Game 

Tools, 2013) and subsequently analyzed using the computer software package Praat 

5.3.39 (Boersma & Weenink, 2013). Praat is a versatile acoustic analysis program that 

has been widely used in speech production and perception research (Rogers, 2011). The 

audio files were separated according to page number for each participant. For each page, 

a trained research assistant removed any vocalizations made by the child and any 

background noise that Praat detected. A second research assistant reviewed all audio files 

to ensure that only the mother’s voice was recorded.  

The default pitch range in Pratt is set to 75 - 500 Hz. This setting was changed to 

75 - 600 Hz to accommodate the higher pitch that accompanies speaking to a child 

(Warren-Leubecker & Bohannon, 1984). To confirm that the pitch range was appropriate 

for the current sample, the pitch range was extended to 20 - 1000 Hz and a sample of 20 

participant’s pitch listings for page one were graphed. An example of a pitch distribution 

for one participant is provided in Appendix F. The pitch SD of each page was obtained in 

Praat by selecting the full speech sample and generating a voice report. An overall pitch 

SD score was calculated as the average pitch SD of all pages. The pitch SD was used as 

an index of vocal inflection such that greater standard deviations represented greater 

variability in pitch.  
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Procedure 

Benson (2014) invited children to participate in two study sessions at a university 

laboratory, which were each between 30 and 60 minutes in length. During session 1, 

children-mother dyads participated in the storybook task (reading The Snowman). The 

mother was instructed to narrate a wordless storybook as she would at home. The dyad 

was alone in a quiet room, seated on a couch, to complete the task. No time restrictions 

were placed on the mother. Following the storybook task, children were administered the 

theory of mind scale. During session 2, children were administered the false belief battery 

(i.e., Contents Change, Location Change, Appearance-Reality, Deceptive Pointing), 

executive functioning tasks (i.e., Bear/Dragon, Grass/Snow), and the PPVT-IV. After 

each session children received a small toy and after the second session they received 

either a $10 gift card to Chapters or a t-shirt.   

 For the purposes of the current study, mothers were re-contacted by telephone 10 

to 45 months following the initial assessment (M= 27 months, SD= 7 months) and upon 

provision of verbal consent, were administered the SCID and asked for their current age, 

age at the time of the original study, and highest level of education. The telephone 

interview lasted 30 to 60 minutes depending on the number of symptoms endorsed by the 

mother. Verbal debriefing occurred after the SCID and the mothers were provided with 

an opportunity to ask questions. Compensation in the form of a $10 Amazon gift card 

was provided and a full debriefing form was emailed to all mothers.   



 

 

 

 

 

41 

Data Analysis 

All analyses were conducted using the Statistical Program for the Social Sciences 

(SPSS) Software, Version 21.0. All variables were examined for outliers (3 standard 

deviations from the mean) and normality of the distribution. Standardized executive 

functioning scores were negatively skewed so I transformed the z-scores into t-scores 

(M= 50, SD= 10) and applied a reflected Log10 transformation. Preliminary analyses 

were conducted to examine relations between the studies primary variables (diagnostic 

group, vocal inflection, false belief battery scores, Wellman scores, physical touch [score 

and group], and mental state talk) and child age, child PPVT scores, child executive 

functioning, maternal age, and maternal education to determine which variables would be 

entered as covariates in the main analyses. Relations between continuous variables were 

calculated using Pearson correlation coefficients. Group differences were calculated 

using t-tests for diagnostic group (MDD vs. control), and a one-way Analysis of Variance 

(ANOVA) for maternal education (high school, college, university, graduate school) and 

physical touch group (none/low, moderate, high). Control variables significantly related 

to primary variables were included as covariates in the main analyses.  

To permit the inclusion of covariates, the hypotheses of the present study were 

assessed using a series of regression analyses in which the independent variable (IV) was 

entered in step 1, followed by covariates in step 2. Dummy variables were created for the 

three categorical variables. As diagnostic group was coded as a dichotomous variable, a 
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dummy variable was created such that children with a maternal history of MDD were 

coded as 1 and children without a maternal history of MDD were coded as 0. For 

maternal education, three dummy variables were created: (1) completed high school was 

coded as 1, and college, university, and graduate school were coded as 0; (2) completed 

college was coded as 1, and high school, university, and graduate school were coded as 0; 

and (3) completed university was coded as 1, and high school, college, and graduate 

school were coded as 0. When all three dummy variables are entered into the regression, 

the first dummy variable represented the comparison between high school and graduate 

school, the second represented the comparison between college and graduate school, and 

the third represented the comparison between university and graduate school. For 

physical touch, two dummy variables were created: (1) none/little physical touch and 

moderate physical touch were coded as 0, and high physical touch was coded as 1; and 

(2) none/little physical touch and high physical touch were coded as 0, and moderate 

physical touch was coded as 1. When both dummy variables are entered into the 

regression, the first dummy variable represented the comparison between none/little 

physical touch and high physical touch, and the second represented the comparison 

between none/little physical touch and moderate physical touch.  

The primary study goal of examining diagnostic group differences on theory of 

mind tasks was assessed by conducting separate regression analyses with children’s false 

belief battery scores and Wellman scores each as dependent variables (DVs). To examine 
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the relation between vocal inflection and theory of mind task performance, two 

regression analyses were conducted with false belief battery scores and Wellman scores 

as DVs.  

The second study goal of examining mediators of the relationship between 

maternal depression and children’s theory of mind understanding was conducted in two 

steps. For the first step two regression analyses were conducted for each diagnostic group 

(i.e., MDD vs. Control) and vocal inflection with mental state talk and physical touch 

scores as DVs. I conducted a one-way ANOVA to further examine differences in vocal 

inflection across physical touch group. For the second step, two regression analyses were 

conducted for each maternal mental state talk and physical touch with false belief battery 

scores and Wellman scores as DVs.  

The mediation models could not be evaluated. Two moderation models, one with 

maternal mental state talk as the IV and the other with physical touch as the IV, false 

belief battery scores as the DV, and children’s executive functioning as the moderator 

was evaluated using Hayes’ (2013) PROCESS macro procedure for SPSS.  
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Chapter 3 

Results 

Preliminary Analyses 

A total of 19 mothers met criteria for a history of Major Depressive Disorder 

(MDD) according to the Diagnostic and Statistical Manual of Mental Disorders, Fourth 

Revision (DSM-IV; American Psychiatric Association, 1994). Eight mothers experienced 

their most recent major depression episode (MDE) prior to their child being born and 11 

mothers experienced their most recent MDE within their child’s lifetime. The length of 

time between mothers most recent MDE and the child assessments ranged from one year 

to 24 years prior to the child assessment (M= 6.26 years, SD= 6.45 years) with no 

mothers meeting criteria for MDD at the time of the child assessments. In line with the 

previous three studies examining the relation between maternal depression and children’s 

theory of mind, mothers meeting criteria for a DSM-IV Axis I diagnosis at the time of the 

original study other than MDD were excluded from the study (n= 6; all met criteria for an 

anxiety disorder).  

The MDD group did not significantly differ from the control group (n= 44) on 

maternal age or maternal education, or child age. There was no significant difference in 

child gender between the MDD group (male = 10, female = 9) and the control group 

(male = 23, female = 21). The MDD group did not significantly differ from the control 

group on maternal vocal inflection. Vocal inflection was significantly positively 
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correlated with maternal age (r(61)= .325, p = .009) such that older mothers showed 

greater vocal inflection. Vocal inflection differed significantly by maternal education 

(F(3, 59) = 2.775, p = .049). Mothers with graduate level education (M= 82.93, SD= 

15.24) had significantly greater vocal inflection than mothers with both high school 

education (M= 63.10, SD= 16.80, p = .011) and college education (M= 70.90, SD= 13.72, 

p = .030). Mothers with university education (M= 75.16, SD= 15.60) had greater vocal 

inflection at trend level compared to mothers with high school education (p = .086). No 

other differences were significant. Maternal age did not significantly differ by maternal 

education. As such, maternal age and education will be entered as covariates in analyses 

involving maternal vocal inflection.  

Correlations among the child measures are presented in Table 1. Consistent with 

previous research and with Benson (2014), false belief scores were significantly 

positively correlated with the Wellman scale, executive functioning, and PPVT scores. 

Wellman scores were significantly positive correlated with executive functioning and 

PPVT scores. Finally, executive functioning and PPVT scores were significantly 

positively correlated. As such, PPVT scores will be entered as covariates in analyses 

including false belief scores, Wellman scores, and executive functioning scores. Child 

age was significantly correlated with scores on the Wellman scale (r(61)= .278, p = .028) 

and as such will be entered as a covariate in analyses involving Wellman scores. 
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Table 1. Correlations among the Child Measures 

 False Belief Battery Wellman Scale Executive functioning 

Wellman Scale .422**   

Executive functioning  .573*** .398**  

PPVT .573*** .283* .536*** 

 

Note. PPVT = Peabody Picture Vocabulary Test. * p < .05; ** p < .01; *** p < .001 

  

Physical touch score was significantly negatively correlated with child movement 

(r(61)= -.378, p = .002) but not maternal movement (r(61)= -.067, p = .603). In other 

words, dyads where the child showed greater levels of movement engaged in less 

physical touch than dyads where the child showed less movement.  

Maternal mental state talk was significantly correlated with executive functioning 

scores (r(59)= .360, p = .004). Finally, maternal mental state talk was significantly 

correlated with maternal age (r(61)= .250, p = .033) and thus maternal age will be entered 

as a covariate in analyses involving mental state talk.  

In summary, child age will be entered as a covariate for analyses including 

Wellman scores; child PPVT scores will be entered as a covariate in analyses including 

false belief scores, Wellman scores, and executive functioning scores; maternal age will 

be entered as covariates in analyses including maternal vocal inflection and mental state 
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talk; and maternal education will be entered as a covariate in analyses including vocal 

inflection.  

Hypotheses 1 and 2: Relation between Maternal Depression and Child ToM 

Performance 

 Maternal MDD. Table 2 presents the raw means and standard deviations of child 

performance as well as the total number and percent of children who scored perfect on 

the theory of mind tasks for the MDD group and control group. To evaluate the 

hypothesis that children with a maternal history of MDD would perform more poorly on 

the false belief battery compared to children without a maternal history of MDD, I 

conducted a hierarchical linear regression analysis with MDD group (dummy coded with 

the MDD group coded as 1 and the Control group coded as 0) entered in step 1 and child 

PPVT scores entered in step 2. The rationale for entering MDD group into step 1 

followed by PPVT scores in step 2 was to explicitly illustrate the relation between MDD 

and false belief performance permitting a comparison of the current results to previous 

studies. Results of the regression analysis are presented in Table 3. MDD group was a 

significant negative predictor of child false belief performance in step 1 and retained 

significance when entered with child PPVT scores.  
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Table 2. Comparison of Child Theory of Mind Measures by MDD Group 

 MDD Group (n= 19) Control Group (n= 44) 

 M(SD) n(%) M(SD) n(%) 

False Belief Battery (/4) 1.05 (1.09) 1 (5.3) 1.82 (1.30) 6 (13.6) 

Content Change (/1) 0.11 (0.32) 2 (10.5) 0.25 (0.44) 11 (25.0) 

Location Change (/1) 0.16 (0.37) 3 (15.8) 0.34 (0.48) 15 (34.1) 

Appearance-Reality (/2) 0.53 (0.77) 3 (15.8) 1.09 (0.88) 19 (43.2) 

Deceptive Pointing (/2) 1.05 (0.97) 9 (47.4) 1.40 (0.84) 28 (63.6) 

Wellman Scale (/3) 1.89 (0.81) 3 (15.8) 1.90 (0.94) 13 (29.5) 

 

Note. MDD= Major Depressive Disorder; PPVT = Peabody Picture Vocabulary Test.  

 

Table 3. Regression Analysis of MDD predicting False Belief Scores with Covariates  

Predictors R2 F β p 

Step 1 .078 5.147  .027 

MDD group   -.250 .027 

Step 2 .373 17.871  <.001 

MDD group   -.214 .041 

PPVT   .547 <.001 
     

 

Note. MDD= Major Depressive Disorder; PPVT = Peabody Picture Vocabulary Test.  
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 To evaluate the hypothesis that children with a maternal history of MDD would 

perform more poorly on the Wellman scale compared to children without a maternal 

history of MDD, I conducted a hierarchical linear regression analysis with MDD group 

entered in step 1 and child age and PPVT scores entered in step 2. MDD group was not a 

significant predictor of Wellman performance in step 1 (β = -.007, p = .954) nor when 

entered with the covariates (β= .061, p = .623).1  

Maternal Vocal Inflection. To evaluate the hypothesis that maternal vocal 

inflection would be related to poorer child performance on the theory of mind tasks, I 

conducted two hierarchical linear regression analyses. For the first regression, false belief 

performance was entered as the dependent variable (DV), vocal inflection was entered in 

step 1, and the covariates (child PPVT score, maternal age, and maternal education 

[dummy coded]) were entered in step 2. Vocal inflection was not a significant predictor 

of false belief performance in step 1 (β = .157, p = .220) nor when entered with the 

covariates (β= .115, p = .347). For the second regression, Wellman performance was 

entered as the DV, vocal inflection was entered in step 1, and the covariates (child age, 

child PPVT, maternal age, and maternal education) were entered in step 2. Vocal 

inflection was not a significant predictor of Wellman performance in step 1 (β = -.118, p 

                                                        

 
1 Within the MDD group, time between mothers most recent episode and the child assessment was not 
significantly correlated with false belief scores (r(18)= -.180, p= .461) or Wellman scores (r(18)= .293, p= 
.223). 
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= .356) nor when entered with the covariates (β= -.076, p = .577). Further, within the 

MDD group, no significant relations were found between vocal inflection and false belief 

scores, and between vocal inflection and Wellman scores when entered with covariates. 

Hypotheses 3 and 4: Relation between Maternal Depression and Mediators  

Maternal MDD. To evaluate the hypothesis that maternal MDD would be 

predictive of less maternal mental state talk, I conducted a hierarchical regression 

analysis with MDD group entered in step 1 and maternal age entered in step 2. Contrary 

to hypotheses, maternal MDD was not a significant predictor of mental state talk in step 1 

(β = -.020, p = .874) nor when entered with the covariates (β= -.048, p = .700). Maternal 

age was a significant predictor in step 2 (β= .274, p = .032). 

To evaluate the hypothesis that maternal MDD would be predictive of less 

physical touch, I conducted a hierarchical linear regression analysis with MDD entered in 

step 1 and child movement entered in step 2. Contrary to hypotheses, maternal MDD was 

not a significant predictor of physical touch in step 1 (β = .051, p = .690) nor when 

entered with child movement (β= .034, p = .776). Child movement was a significant 

negative predictor in step 2 (β= -.376, p = .003). The null results preclude the 
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examination of mental state talk and physical touch as mediators in the relation between 

maternal MDD and children’s false belief performance. 2 

Maternal Vocal Inflection. To evaluate the hypothesis that lower levels of 

maternal vocal inflection would be predictive of less maternal mental state talk, I 

conducted a hierarchical linear regression with vocal inflection entered in step 1, 

followed by the covariates (maternal age and maternal education) in step 2. Vocal 

inflection was a significant predictor of mental state talk in step 1 (β= .250, p = .048) but 

did not retain significance when entered with the covariates (β= .145, p = .310).  

To evaluate the hypothesis that lower levels of maternal vocal inflection would be 

predictive of less physical touch, I conducted a hierarchical linear regression with vocal 

inflection entered in step 1, followed by the covariates (child movement, maternal age, 

and maternal education) in step 2. Results of the regression analysis are presented in 

Table 4. Vocal inflection significantly predicted physical touch score in step 1 and 

retained significance in step 2. In step 2, child movement significantly negatively 

predicted physical touch.  

 

 

                                                        

 
2 Within the MDD group, time between mothers most recent episode and the child assessment was not 
significantly correlated with maternal mental state talk (r(18)= -.146, p= .550) or physical touch (r(18)=      
-.073, p= .766). 
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Table 4. Regression Analysis of Physical Touch Predictors 

Predictors R2 F β p 

Step 1 .075 4.934  .030 

Vocal inflection   .274 .030 

Step 2 .272 2.931  .011 

Vocal inflection   .358 .009 

Child movement   -.410 .001 

Maternal age   .038 .767 

High school education   .152 .306 

College education   .134 .455 

University education   .004 .982 

     

 

To examine the relation between vocal inflection and physical touch further, I 

conducted a one-way ANOVA and found that maternal vocal inflection significantly 

differed among the none/little, moderate, and high physical touch groups (F(2, 60) = 

4.57, p = .014). Mothers in the high physical touch group (M= 79.78, SD= 17.02) showed 

significantly greater vocal inflection compared to mothers in the none/little physical 

touch group (M= 65.40, SD= 9.76, p = .008) and mothers in the moderate physical touch 

group (M= 70.72, SD= 13.72, p = .030). The difference in vocal inflection between the 
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none/little physical touch group and the moderate physical touch group was not 

significant (p = .321).  

Hypothesis 5: Mental State Talk, Physical Touch, and Child ToM Performance 

To evaluate the hypothesis that maternal mental state talk was a significant 

predictor of false belief performance, I conducted a linear regression analysis with mental 

state talk entered in step 1 and the covariates (maternal age and child PPVT) entered in 

step 2. Maternal mental state talk was a significant predictor of false belief performance 

in step 1 (β= .337, p = .007) and retained significance when entered with the covariates 

(β= .262, p = .018).  

To evaluate the hypothesis that maternal mental state talk was a significant 

predictor of Wellman performance, I conducted a linear regression analysis with mental 

state talk entered in step 1 and the covariates (maternal age, child age, and child PPVT) 

entered in step 2. Maternal mental state talk was not a significant predictor of Wellman 

performance in step 1 (β= -.042, p = .743) nor when entered with the covariates (β=         

-.052, p = .686).  

To evaluate the hypothesis that physical touch was a significant predictor of false 

belief performance, I conducted a linear regression analysis with physical touch entered 

in step 1 and the covariates (child movement and child PPVT) entered in step 2.  Physical 

touch was not a significant predictor of false belief performance in step 1 (β= .089, p = 

.489) nor when entered with the covariates (β= .082, p = .479).  
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To evaluate the hypothesis that physical touch was a significant predictor of 

Wellman performance, I conducted a linear regression analysis with physical touch 

entered in step 1 and the covariates (child movement, child age, and child PPVT) entered 

in step 2.  Physical touch was not a significant predictor of Wellman performance in step 

1 (β= -.021, p = .870) nor when entered with the covariates (β= -.063, p = .633).  

Further, I examined whether physical touch group predicted false belief scores. I 

conducted a linear regression analysis with the two dummy variables representing the 

comparison between none/little physical touch and high physical touch, and the 

comparison between none/little physical touch and moderate physical touch entered in 

step 1, and child movement and PPVT scores entered in step 2. Results of the regression 

analysis are presented in Table 5. In step 1, the difference between none/little physical 

touch and high physical touch was a significant predictor of false belief performance 

whereas the difference between none/little physical touch and moderate physical touch 

was at trend level. In step 2, both physical touch comparisons and PPVT scores were 

significant predictors of false belief performance but child movement was not.  
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Table 5. Regression Analysis of False Belief Performance Predictors  

Predictors R2 F β p 

Step 1 .072 2.313  .108 

High physical touch    .368 .039 

Moderate physical touch   .312 .079 

Step 2 .391 9.293  < .001 

High physical touch    .315 .036 

Moderate physical touch   .315 .035 

PPVT   .566 < .001 

Child movement   .061 .590 

     

 

 Note. PPVT = Peabody Picture Vocabulary Test.  

 

Hypothesis 6: Mediation Models 

 The mediation model with MDD group as the independent variable (IV) could not 

be examined as the proposed mediators of maternal mental state talk and physical touch 

did not significantly differ by diagnostic group. Further, the second mediation model with 

vocal inflection as the IV could not be examined as neither vocal inflection nor speaking 

rate were related to false belief performance or Wellman scores.   
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Hypothesis 7: Executive Functioning as a Moderator  

  Although the full moderated mediation model could not be tested, the moderation 

portion of the model could be as both maternal mental state talk and physical touch group 

were related to children’s false belief performance. Contrary to hypotheses, executive 

functioning did not significantly moderate the relation between maternal mental state talk 

and false belief performance and between physical touch group and false belief 

performance.   
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Chapter 4 

Discussion 

 The first goal of the current study was to examine the relation between maternal 

depression and children’s theory of mind understanding. Consistent with hypotheses, a 

maternal history of lifetime MDD significantly predicted poorer child performance on a 

battery of four false belief tasks when child language ability (PPVT scores) was 

controlled for. The results of the current study extend the findings of Murray et al. (1999) 

and Rohrer et al. (2011). Specifically, the current findings suggest that the relation 

between maternal MDD and poorer child false belief performance is not limited to recent 

maternal MDD (MDD within the 12 months prior to the child’s false belief testing) but is 

found in mothers with a lifetime history of MDD.  

False belief understanding undergoes rapid development between the ages of 36 

and 60 months (Wellman et al., 2001). Children in the current study were aged 41 to 48 

months and thus near the start of the rapid false belief developmental period. The time 

between the most recent maternal major depressive episode (MDE) and the child 

assessments ranged from one year to 24 years with no mothers meeting criteria for MDD 

within the year prior to the child assessments. As such, no mothers met criteria for MDD 

during the rapid false belief developmental period. These finding suggest that the theory 

that maternal MDD must be present during a critical period of child development may not 

fully explain the relation between maternal MDD and children’s false belief 
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understanding. Children of mothers who experienced an episode of major depression 

even prior to their birth performed significantly poorer on a false belief battery compared 

to children of never depressed mothers with proximity of the MDE to the child 

assessment not significantly predicting children’s false belief performance. Therefore, a 

history of maternal MDD, regardless of when the episode took place in the mother’s life, 

is associated with risk of poorer child performance on false belief tasks. Provided that 

false belief understanding is important for children’s early social interactions and 

relationships, these findings are important to keep in mind when designing both 

prevention and intervention programs targeting children of mothers with depression.  

These findings are also important in our understanding of mediating mechanisms. 

Specifically, that research should not focus solely on the way in which maternal MDD 

affects the child’s social environment at the time of the MDE as mediating the relation of 

maternal depression to child’s theory of mind understanding, but that a broader approach 

to understanding mediating mechanisms be taken. In addition to the effects of maternal 

MDD on the child’s immediate social environment, transmission of risk for 

psychopathology and/or social dysfunction can occur through multiple different 

pathways, none of which are mutually exclusive. For example, it is possible that children 

of depressed mothers inherit genes that heighten their vulnerability to depression but also 

place them at risk for poorer theory of mind understanding. For example, impairment in 

the dopaminergic system, specifically reduced dopaminergic transmission in the 
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mesolimbic areas, is associated with depression (Kapur & Mann, 1992). Children with 

short alleles of the dopamine D4 receptor gene (DRD4), which is associated with 

enhanced DRD4 expression (Schoots & Van Tol, 2003), show superior performance on 

theory of mind tasks compared to children with one or more long alleles (Lackner, 

Sabbagh, Hallinan, Liu, & Holden, 2012). As such, reduced dopamine levels in specific 

areas of the brain may confer risk to both later psychopathology and poor theory of mind 

understanding in children with a maternal history of MDD.  

Further, children may inherit a cognitive vulnerability towards certain thinking 

styles. For example, greater hindsight bias, or the “I-knew-it-all-along” effect, the 

tendency of people to subconsciously alter their perception of the likelihood of an event 

once they know the outcome of the event (Christensen-Szalanski & Willham, 1991), has 

also been found in individuals experiencing depression relative to healthy controls 

(Haslam & Jayasinghe, 1995; Halford, Keefer, & Osgarby, 2002). Passing false belief 

tasks require that the child has some ability to recognize representational change, or that 

what they thought previously (e.g., that the container contained Smarties) is different 

from their current knowledge (e.g., that the unlabelled container contains the Smarties; 

Flavell et al., 1986). An inability to separate previous from current knowledge is similar 

to hindsight bias. Indeed, in a study of preschool children age 3 to 5 years, Bernstein and 

colleagues (2007) found that poorer performance on a single false belief task, the 

Appearance-Reality task, was related to significantly higher scores on hindsight bias 
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tasks while controlling for relevant predictors of theory of mind, including language 

ability and inhibitory control. Therefore, although very speculative, poorer performance 

on false belief tasks may reflect a cognitive bias in children with a history of maternal 

MDD that reflects their own vulnerability to depression.  

Finally, an episode of major depression is characterized by changes in an 

individual’s cognition, emotion, behaviour, and social functioning (Gotlib & Hammen, 

2009; Ormel, Oldehinkel, Nolen, & Vollebergh, 2004; Shea, 1996), which often do not 

fully remit following the episode. Traces of depression that persist beyond an episode of 

major depression are termed “scars” (Lewinsohn, Steinmetz, Larson, & Franklin, 1981) 

and heighten the individual’s risk for future episodes of depression (Burcusa & Iacono, 

2007). In relevance to the current study, scars of a mother’s previous depressive episode 

may be present to her child regardless of whether the episode occurred during the child’s 

lifetime. One such cognitive scar is the tendency to experience negative automatic self-

focused thoughts (Barnett & Gotlib, 1988). Mother’s who have more self-focused 

thoughts may engage in less perspective taking and be less likely to discuss alternative 

views to situations with their children, which in turn, may hinder the rate in which their 

child develops an understanding of theory of mind. Future research is needed to examine 

how both genetic factors and maternal social-cognitive changes following a MDE 

influence the development of theory of mind in children with a maternal history of MDD. 



 

 

 

 

 

61 

Contrary to hypotheses, a maternal history of MDD was not significantly related 

to children’s scores on the Wellman battery. False belief tasks measure representational 

theory of mind by requiring the child to understand conflicting mental representations, 

either between two individuals’ conflicting mental states or between an individual’s 

mental state and reality. In contrast, the Wellman scale measures aspects of theory of 

mind that do not require children to understand conflict between mental representations 

(Perner, 1991). Previous research has found that performance on false belief tasks in 

particular predicts children’s later social functioning (e.g., Fink et al., 2014). Given the 

robust literature on the relation between maternal depression and children’s later social 

difficulties, it is possible that maternal MDD confers a specific risk to poorer 

performance on representational theory of mind tasks (i.e., false belief tasks) but not on 

other theory of mind tasks given that performance on representational theory of mind 

tasks in particular relate to later social functioning.   

 Contrary to hypotheses, maternal vocal inflection was not significantly related to 

children’s theory of mind performance in the full sample nor in the MDD group alone. 

Consistent with past research, vocal inflection was used in the current study as a proxy 

for flat affect (i.e., lack of emotional reactivity), a component of the broader construct of 

anhedonia (Cohen et al., 2008). Therefore, anhedonia in the current study was 

conceptualized as a maternal expression that lacks emotional reactivity. Although 

anhedonia represents only one symptom of depression, this finding is consistent with that 
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of Greig and Howe (2001) who found no relation between maternal depressive symptoms 

as assessed by the BDI and children’s false belief performance. Therefore, the result of 

the current study, taken together with those of Greig and Howe, suggest that children’s 

theory of mind understanding may not be related to maternal depressive symptoms 

outside of the context of MDD.  

Maternal Mental State Talk and Physical Touch as Mediators 

The second goal of the current study was to examine underlying mechanisms that 

would account for diagnostic group differences in false belief performance. Contrary to 

hypotheses, mothers with a history of MDD did not differ significantly from mothers 

without a history of MDD on their tendency to use mental state talk or to engage in 

physical contact with their child. It is possible that mothers in the MDD and control 

groups did not differ significantly on these measures because none of the mothers in the 

MDD group were currently depressed at the time of the study. Previous research indicates 

that an improvement in the mother’s interaction behaviours with her child occurs 

following a reduction in depressive symptoms (Campbell, Matestic, von Stauffenberg, 

Mohan, & Kirchner, 2007). Therefore, future studies are needed to examine the 

hypotheses of the current study in a sample of mothers in a current episode of MDD. 

Further, contrary to hypotheses, I failed to find support that vocal inflection was 

related to maternal mental state talk while controlling for maternal age and education. 

However, consistent with hypotheses, I found that less vocal inflection was significantly 
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related to less mother-child physical touch. Physical touch is the result of dyadic 

interaction whereby both the mother and child can initiate and remove from physical 

touch. A greater amount of child movement (including both approach and withdraw 

movement), but not mother movement, was related to less maternal-child physical touch. 

Of interest, vocal inflection remained a significant independent predictor of physical 

touch while controlling for the child’s movement, maternal age, and maternal education. I 

examined this relation further by dividing physical touch into three groups (none/little, 

moderate, and high physical touch) and comparing maternal vocal inflection across 

groups. Mothers in the none/little and moderate physical touch groups showed 

significantly less vocal inflection than mothers in the high physical touch group. In other 

words, mothers with less emotional expression and their children occupied less 

affectionate physical positions during the storybook task.  

There are a number of potential mechanisms that underlie the relation between 

maternal vocal inflection and dyadic physical touch. For example, a lack of vocal 

inflection is a behavioural indicator of a lack of emotional reactivity, which is 

characteristic of both flat affect and the broader construct of anhedonia. Mothers who are 

less emotionally reactive are also less likely to be responsive to their child’s emotional 

needs (e.g., Whiffen, 2009), which in turn, may lead to providing less physical affection 

towards the child. Alternatively, physical affection itself may be a behavioural indicator 

of emotional reactivity and thus both vocal inflection and physical touch may be markers 
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of the same underlying construct. For instance, the experience of anhedonia may result in 

both flat affect (i.e., lack of vocal inflection) as well as decreased motivation to engage in 

physically affectionate contact (Loas, Salinas, Pierson, Guelfi, & Samuel-Lajeunesse, 

1994).  

Further, it is possible that maternal hormones, such as oxytocin, give rise to both 

vocal inflection and physical touch. For example, oxytocin levels in mothers have been 

shown to predict both physical affection and “motherese” vocalizations, which includes 

exaggerated inflection, following birth (Feldman, Weller, Zagoory-Sharon, & Levine, 

2007) and at six months postpartum (Gordon, Zagoory-Sharon, Leckman, & Feldman, 

2010). Mothers with higher baseline levels of oxytocin may be more likely to engage in 

both behaviours because they directs the child’s attention towards the social exchange 

and facilitates mother-child bonding (Feldman, 2012). Future research is needed to 

investigate the mechanisms by which maternal vocal inflection is related to dyadic 

physical touch and whether maternal anhedonia and/or oxytocin account for this relation.  

Consistent with hypotheses, a greater amount of maternal mental state talk 

measured during the storybook task was significantly related to better child performance 

on the false belief battery. This result is in line with previous research showing that 

mothers’ use of mental state terms in conversation with their children and when 

describing photographs predicts the child’s later false belief performance (Lundy, 2013; 

Ruffman et al., 2002). Maternal use of mental state terms helps the child learn about the 
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mind (Ruffman et al.). Specifically, when mothers use modulation of assertion terms 

(e.g., you’re right, correct, maybe, etc.) they illustrate the concept of uncertainty and that 

one’s belief may or may not be reflective of reality. When mothers use knowledge terms 

(e.g., think, know, and their derivatives) they direct the child’s attention towards their 

own mental state (e.g., “Do you know who she is?”) as well as the mental state of others 

(e.g., “I think we should go outside”; “What is the little boy thinking?”). This study 

corroborates previous research suggesting that the content of maternal language is 

important in the development of false belief understanding.  

 Further, children belonging to either the moderate or high physical touch group 

performed significantly better on the false belief task compared to those in the none/little 

physical touch group. This result is consistent with an experimental study conducted by 

Christopher (2013) who instructed one set of parents to “cuddle” (to stimulate 

affectionate contact) and the other set to sit on the opposite end of the couch as their child 

(as the no cuddle condition). Children in the cuddle group performed significantly better 

on a false belief battery compared to children in the no cuddle group. Of interest, the 

storybook task used in the current study is designed to elicit natural tendencies to engage 

in physical touch and mothers are specifically asked to “read the story with their child as 

they would at home.” As such, the current results do not represent the effect of an 

experimental manipulation but suggest that a mother’s natural tendency to engage in 

physical touch with her child is related to her child’s performance on a battery of false 
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belief tasks. This finding speaks to the importance of physical affection in the 

development of social-cognitive understanding and highlights its potential as a possible 

mechanism that parents can utilize to help facilitate their child’s false belief performance.    

It is also important to note that in the current study physical touch during the 

storybook task was assessed two weeks prior to the child’s false belief performance 

measure. As such, the relation between physical touch and false belief performance does 

not appear to be state-dependent, for example, due to a surge of oxytocin from the 

physical contact (Feldman, 2012) improving false belief performance. Rather, it is 

possible that consistent physical touch results in higher baseline levels of oxytocin, which 

in turn, facilitates the child’s ability to attend to social cues that facilitate the 

development of false belief understanding. Future research is needed to identify the 

mechanisms by which physical touch relates to false belief performance.  

The lack of significant diagnostic group differences on maternal mental state talk 

and physical touch precluded the evaluation of the first moderated mediation model. 

Therefore, the current study does not support the proposed theory that children with a 

maternal history of MDD perform poorer on theory of mind tasks compared to children 

without a maternal history of MDD due to less maternal mental state talk and less 

mother-child physical touch. Although children with a maternal history of MDD 

performed poorer on a battery of false belief tasks compared to children without a 

maternal history of MDD, the current study did not identify mechanisms that underlie 
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group differences. It is possible that the model proposed may hold for mothers with 

current MDD; however, this requires future research to evaluate.   

Further, the lack of a significant relation between maternal vocal inflection and 

children’s theory of mind performance precluded the testing of the second mediation 

model. The relations between vocal inflection and physical touch, and between physical 

touch and false belief performance are preliminary but intriguing. These findings 

represent novel contributions to the literature and speak to avenues for future research on 

the relation between maternal behaviours and children’s social-cognitive development, as 

well as alternative interventions (i.e., that social cognition can be influenced by factors 

falling outside of the cognitive domain).  

 Finally, in contrast to hypothesis seven, executive functioning was not a 

significant moderator in the relation between maternal mental state talk and child false 

belief performance. Executive functioning scores were significantly positively related to 

both false belief scores and maternal mental state talk. It is possible that mothers who 

provide an environment rich in mental state talk are providing an overall cognitively 

stimulating environment that facilitates both executive functioning and false belief 

understanding, such as by encouraging critical thinking and perspective taking, and 

providing verbal scaffolding and autonomy-support (Bernier, Carlson, Deschenes, & 

Matte-Gagne, 2012; Hughes & Ensor, 2005; Matte-Gagne & Bernier, 2011). Further, 

executive functioning was not a significant moderator in the relation between physical 
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touch and false belief performance. It is possible that physical touch relates to false belief 

performance through mechanisms that are not related to the child’s executive functioning 

capacity, such as through greater levels of the hormone oxytocin.  

Limitations and Future Directions 

Continued research on the development of false belief understanding in children 

with maternal MDD will help to address the limitations in this study and clarify the 

mechanisms that underlie diagnostic group differences. A primary limitation of the 

current study was the cross-sectional design. This design prevented the evaluation of 

diagnostic group differences in children’s false belief performance across the 

developmental period. Longitudinal studies with multiple assessments across the rapid 

false belief development period are needed to discern the influence of maternal MDD on 

false belief development.  

A second limitation is that mother-child dyads were not specifically recruited for 

current maternal MDD and thus the sample consisted of mothers with a past history of 

MDD only (ranging from one to 24 years prior to the child assessments). As such, I was 

unable to investigate the proposed models in mothers with current MDD in which the 

mediators of maternal mental state talk and physical touch may have been more relevant. 

It would be important for future research to evaluate the importance of timing and 

severity of maternal MDD on these proposed mediators.  
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   Further, I chose to measure vocal inflection as a proxy for flat affect using 

acoustic analysis in order to identify a range of maternal emotional expression. Although 

previous studies have used vocal inflection as a proxy for flat affect and anhedonia in 

clinical populations (e.g., Alpert et al., 2002), this measure has not been used in general 

population samples. Vocal inflection is a behavioural indicator of lack of emotional 

expression, which varies in the general population. As such, the findings of the current 

study are limited to maternal emotional expression and cannot be extended to represent 

maternal anhedonia.  

Conclusion 

In conclusion, the current study demonstrates that children with a maternal history 

of MDD perform more poorly on a false belief battery compared to children without a 

maternal history of MDD. This finding underscores the importance of including children 

with a past history of maternal MDD in studies examining false belief understanding. 

Less maternal mental state talk and physical touch were both predictors of poorer false 

belief performance supporting previous research showing that false belief understanding 

is experientially influenced.  

A substantial proportion of children of depressed mothers show symptoms of 

psychopathology prior to reaching adolescence and early maternal depression onset is 

associated with a greater risk of child psychopathology (Wickramaratne & Weissman, 

1998). Although rates of child psychopathology are lower when mothers have received 
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effective treatment for their depression (Weissman et al., 2006), children still show more 

social difficulties and higher levels of psychopathology compared to children without 

maternal depression (Toth, Rogosch, Manly, & Cicchetti, 2006). Findings in the current 

study suggest compromised false belief understanding as a potential area for intervention 

aimed at reducing social difficulties and subsequent psychopathology in children with a 

history of maternal depression. Targeting false belief understanding extends beyond the 

mother’s symptoms of depression to developing the child’s own social-cognitive skills. 
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Appendix A 

False Belief Battery Task Scripts 

Contents Change 

Show child a Smarties box with pencil crayons inside. “Here’s a Smarties box. 

What do you think is inside the Smarties box?” Next, the Smarties box is opened. “Well 

let’s see… it’s really pencil crayons inside.” Close Smarties box. “Okay, what’s in the 

Smarties box?” If the child responds correctly that it contains pencils, then proceed to the 

following paragraph. If the child responds incorrectly, start the task from the beginning. 

Show child a stuffed animal, Tigger. “Here’s Tigger. Tigger’s never seen inside 

this Smarties box before.” Test question: “So, what does Tigger think is in the box, 

Smarties or pencil crayons?” Memory question: “Did Tigger see inside this box?” To be 

correct, the child must answer “Smarties” to the test question and “No” to the memory 

question. 

Location Change False Belief 

Place a miniature toy box, a miniature set of drawers, and a toy car on the table in 

front of the child. “Now let me show you what else I have. Here are two kids. This one’s 

name is Eric,” (make Eric say hello) “and this is Annette” (make Annette say hello). 

“Eric and Annette are playing with this toy car.” Show the dolls playing together. “After 

a while, Eric decides to go play outside. He puts the car away in the toy box, and goes 

outside to play.” Show Eric placing the car in the toy box, and then remove him from the 
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scene. “While he’s gone, Annette wants to play with the car some more, so she gets the 

car out of the toy box to play.” Show Annette taking the car out and playing with it. 

“Now it’s time for Annette to go eat lunch. Before she goes, she puts the car away, but 

she puts it in this drawer. Then she goes away to eat.” Show Annette placing the car in 

the drawer, and then remove her from the scene. “Now here comes Eric again. He wants 

to play with the car some more.” Memory question: “So, [child’s name], did Eric see the 

toy car get moved?”  

If the child responds correctly with “no”, say: “That’s right! He didn’t see it get 

moved!”, and proceed to the next paragraph. If the child responds incorrectly with “yes”, 

say: “Actually, he didn’t see it get moved. Let’s watch the story again.” Continue on to 

repeat the task from the beginning, and ask the memory question again. If the child 

responds incorrectly a second time, say: “No, he didn’t see it get moved, cause he was 

outside when Annette moved it, remember?” Proceed to the next paragraph. 

Test question: “Alright, so when Eric comes back, where will he look for the 

car?” To be correct, the child must answer that Eric will look in the toy box for his car.   

Appearance-Reality 

 Sponge/Rock. Place an object that looks like a rock, but is actually a sponge on 

the table in front of the child. “Look what I have here. What does this look like?” Wait 

for the child to respond with ‘rock’. “Yeah, it looks like an rock, doesn't it? But really 

and truly it's a sponge, see?” Encourage the child to touch the object. Test question 1: 
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“When you look at this right now, does it look like a sponge or a rock?” Wait for the 

child to respond. Test question 2: “And what is this really and truly, a sponge or a rock?” 

To be correct, the child must respond with “rock” to the first question and “sponge” to 

the second question. 

Red/Black Castle. Place a picture of a red castle in front of the child. “Now look 

at this. This is a red castle. But look, when I put this cover over it, it looks black, see?” 

Place a transparent, coloured cover over the castle to make it appear black. “So, really 

and truly it's red.” Uncover the castle briefly. “But we can make it look black.” Replace 

the cover. Test question 1: “When you look at the castle right now, does it look red or 

black?” Test question 2: “And what colour is the castle really and truly, red or black?” To 

be correct, the child must respond with ‘black’ to the first question and ‘red’ to the 

second question.  

Deceptive Pointing 

Practice Trial. Place a toy horse and two boxes on the table in front of the child. 

Bring out a puppet, Samantha. “Now we're gonna play a game with Samantha. See this 

horse? And see these boxes over here? I'm gonna put the horse inside one of the boxes 

like this.” Place the horse in one of the boxes. “I can point to the box with my finger like 

this so we'll know which box the horse is in.” Point to the box that contains the horse. 

“Now you try. Take the horse out of the box.” Wait for the child to remove the horse. 

“Now go ahead and put the horse in the other box.” Wait for the child to place the horse 
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in the other box. “Ok, now, point to that box so we'll know where the car is.” Wait for the 

child to point to the box that contains the horse. “Good job! See, now we can tell where 

the horse is by pointing to it!”  

 Test Trial 1. “Now let's put the horse in a box and see if Samantha can find it. 

But first, Samantha is going to leave and go in here (toy bin to the side of the 

experimenter) so she can't see.” Place Samantha in the toy bin and close the lid. “Okay, 

go ahead and put the horse in one of the boxes.” Wait for the child to place the horse in 

one of the boxes. “Hey, I have a great idea! Let's play a funny trick on Samantha. Let's 

play a trick so she can't find the horse. Maybe we could trick her so she'll look in the 

wrong box, okay? Now, remember, we're gonna play a funny trick on Samantha. We can 

play a trick by pointing so she won't find the horse. Are you ready?” Wait until the child 

says he/she is ready. “Here comes Samantha!” Remove Samantha from the bin, bring her 

up to the boxes, and make Samantha ask: “Where’s the horse?” 

 If the child hesitates at first, say: “Samantha is asking where the horse is. Where 

do you want to point?” If the child still does not respond, say: “Which box do you want 

to point to?” If the second prompt is also ineffective in inducing the child to respond, say: 

“Do you want to point to this box (point) or this box (point)?” Wait until the child 

responds by pointing to one of the boxes. “Ok, Samantha. You can look now!” Make 

Samantha open the box that the child pointed to. If the child used deception and thus 

pointed to the empty box, say: “Oh, she didn’t find it! I guess we tricked her! We’re so 
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tricky! Go ahead and show her where it really is!” If the child failed to use deception and 

thus pointed to the box that contained the horse, say: “Oh, she found it! I guess we didn’t 

trick her this time.” Place Samantha back in the bin. To be correct, the child must point to 

the empty box, thus conveying a misleading clue about the whereabouts of the toy. 

Test Trial 2. Bring out a new puppet, Puppy. “Now it’s time for Puppy to come 

play with us. Let's put the horse in a box and see if Puppy can find it. But first, Puppy is 

going to leave and go in here (toy bin to the side of the experimenter) so he can't see.” 

Place Puppy in the toy bin and close the lid. “Okay, go ahead and put the horse in one of 

the boxes.” Wait for the child to place the horse in one of the boxes. “Hey, I have a great 

idea! Let's play a funny trick on Puppy. Let's play a trick so he can't find the horse. 

Maybe we could trick him so he’ll look in the wrong box, okay? Now, remember, we're 

gonna play a funny trick on Puppy. We can play a trick by pointing so he won't find the 

horse. Are you ready?” Wait until the child says he/she is ready. “Here comes Puppy!” 

Remove Puppy from the bin, bring him up to the boxes, and make Puppy ask: “Where’s 

the horse?” 

 If the child hesitates at first, say: “Puppy is asking where the horse is. Where do 

you want to point?” If the child still does not respond, say: “Which box do you want to 

point to?” If the second prompt is also ineffective in inducing the child to respond, say: 

“Do you want to point to this box (point) or this box (point)?” Wait until the child 

responds by pointing to one of the boxes. “Ok, Puppy. You can look now!” Make Puppy 
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open the box that the child pointed to. If the child used deception and thus pointed to the 

empty box, say: “Oh, he didn’t find it! I guess we tricked him! We’re so tricky! Go ahead 

and show him where it really is!” If the child failed to use deception and thus pointed to 

the box that contained the horse, say: “Oh, he found it! I guess we didn’t trick him this 

time.” Place Puppy back in the bin. To be correct, the child must point to the empty box, 

thus conveying a misleading clue about the whereabouts of the toy. 

 “That was fun! You did a great job! Now remember, it’s fun to play tricks 

sometimes, but we should always tell the truth, okay?” 
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Appendix B 

Theory of Mind Task Scripts 

Diverse Desires 

The child is shown a stuffed animal (Big Bird) and a sheet of paper with an apple 

and a cookie depicted on it. “Here is Big Bird. It’s snack time, and Big Bird wants a 

snack to eat. Here are two different snacks: an apple and a cookie. Which snack would 

you like best? Would you like the apple or the cookie best?”  

If the child chooses the apple, provide the following response: “Well, that’s a 

good choice, but Big Bird really likes cookies. He doesn’t like apples. What he likes best 

are cookies.” If the child chooses the cookie, provide the following response: “Well, 

that’s a good choice, but Big Bird really likes apples. He doesn’t like cookies. What he 

likes best are apples.” 

“So, now it’s time to eat. Big Bird can only choose one snack, just one. Which 

snack will Big Bird choose? The apple or the cookie?” To pass the task, the child must 

respond to the target question with the food item that is in accordance with Big Bird’s 

desires.  

Diverse Beliefs 

The child is shown Cookie Monster and a sheet of paper with a garage and a tree 

depicted on it. “Here’s Cookie Monster. Cookie Monster wants to find his cat. His cat 
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might be hiding in the tree, or it might be hiding in the garage. Where do you think that 

cat is? In the tree or the garage?” 

If the child chooses the tree, provide the following response: “Well, that’s a good 

idea, but Cookie Monster thinks his cat is in the garage. He thinks his cat is in the 

garage.” If the child chooses the garage, provide the following response: “Well, that is a 

good idea, but Cookie Monster thinks his cat is in the tree. He thinks his cat is in the 

tree.” 

“So where will Cookie Monster look for his cat? In the tree or in the garage?” To 

pass the task, the child must respond to the target question with the location that is in 

accordance with Cookie Monster’s beliefs. 

Knowledge Access 

 Show the child a jewelry box with a toy frog inside a closed drawer. “Here’s a 

drawer. What do you think is inside the drawer?” Open the drawer to show the child its 

contents. “Let’s see. Oh, it’s a frog!” Proceed to close the drawer. “Okay, so what’s in the 

drawer?” Wait for the child’s response. If he/she responds incorrectly, repeat the task 

from the beginning until he/she is able to provide the correct answer. 

 Place a stuffed animal (Kitty) on the table in front of the child. “This is Kitty. 

Kitty has never ever seen inside the drawer.” Test question: “So, does Kitty know what is 

in the drawer?” Memory question: “Did Kitty see inside the drawer?” To be correct, the 

child must answer “No” to the test question and “No” to the memory question. 
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Appendix C 

Executive Functioning Task Scripts 

Bear-Dragon 

 “Ok, I’m going to ask you to do some silly things before we start our next game.” 

Proceed with the following list of commands, modeling each action along with the child. 

“Stick out your tongue. Touch your ears. Touch your teeth. Touch your eyes. Clap your 

hands. Touch your feet. Touch your head. Touch your tummy. Touch your nose. Wave 

your hand. Okay, good job!” 

 “Now I have a game that we can play with these puppets.” Bring out two puppets: 

a friendly-looking bear, and a mean-looking dragon. Place one on each hand, and focus 

the child’s attention on the bear puppet. “This puppet is a nice bear. When he talks to us, 

we’ll do what he tells us to do.” Focus the child’s attention on the dragon puppet. “This 

puppet isn’t very nice. This puppet is a dragon. When he talks to us, we won’t listen to 

him. If he tells us to do something, we won’t do it. Okay, let’s practice one time.” Bring 

the bear towards the child. “This is the good bear. He says, ‘Touch your nose’.” Use a 

mellow, nice voice to say the bear’s instructions. If the child does not touch his/her nose, 

say: “Remember, we listen to the nice bear and do what he tells us to do because that’s 

how we play the game.” Continue to repeat the instructions and model the action if 

necessary until the child succeeds. Wait until the child touches his/her nose. “That’s 

right! Now let’s practice with the naughty dragon. In this game, we won’t do what the 
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dragon tells us to do because he’s not so nice. ‘Touch your tummy’.” Use a low, gruff 

voice to say the dragon’s instructions. If the child toches his/her stomach, say: 

“Remember, we’re not going to listen to the mean dragon. We won’t do what he tells us 

to do because that’s how we play the game.” Repeat the instructions until the child 

successfully refrains from touching his/her stomach. If necessary, hold the child’s hands 

down on the sixth try. Wait until the child succeeds. “Yeah! Good job! That was fun! So, 

when the bear tells you to do something, do you do it?” Wait for the child to respond and 

correct if necessary. “And when the dragon tells you to do something, do you do it?” 

Wait for the child to respond and correct if necessary. “Okay, let’s play some more!” 

 On the following test trials, alternate between using the dragon and bear voices. 

Whenever the dragon provides the instruction, bring the dragon slightly towards the 

child. Likewise, whenever the bear provides the instruction, bring the bear slightly 

towards the child. Bear: “Stick out your tongue.” Dragon: “Touch your ears.” Bear: 

“Touch your teeth.” Dragon: “Touch your eyes.” Bear: “Clap your hands.” Provide the 

following reminder, regardless of performance: “Remember the way we play this game. 

We do what the bear tells us to do because he’s nice, but we won’t do what the dragon 

tells us to do because he’s not so nice.” Dragon: “Touch your feet.” Bear: “Touch your 

head.” Dragon: “Touch your tummy.” Bear: “Touch your nose.” Dragon: “Wave your 

hand.”  
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 On each of the 5 bear test trials, code children’s behavioural responses as follows: 

0 = failure to move, 1 = a wrong movement, 2 = a partial correct movement, 3 = a full 

correct movement. On each of the 5 dragon test trials, code children’s behavioural 

responses as follows: 0 = full correct movement, 1 = partial correct movement, 2 = 

incorrect movement (e.g., touches feet when instructed to touch head), 3 = strategic 

movement (e.g., shakes head no, moves hands behind back), and 4 = no movement. 

Grass/Snow 

 On the table in front of the child, place a board that has a solid whie card attached 

to the upper left corner, a solid green card attached to the upper right corner (both cards 

are 15 x 10 cm), and two fabric cut-outs shaped like a child’s hands centered below the 

cards. Place the child’s hands on top of the felt child-sized hands on the board. “Now 

we’re going to play a game with this board. Do you know what colour grass is?” Wait for 

the child to respond with ‘green’, and correct if necessary. “That’s right! And do you 

know what colour snow is?” Wait for the child to respond with ‘white’, and correct if 

necessary. “Very good. We’re going to play a silly game. In this game, when I say the 

word ‘grass’, I want you to point with your finger to the while card, like this.” 

Demonstrate pointing to the white card. “Can you point to the white card?” Praise the 

child if he/she pointed correctly, prompt if not. “And when I say the word ‘snow’, I want 

you to point with your finger to the green card like this.” Demonstrate pointing to the 
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green card. “Can you point to the green card?” Praise the child if he/she points correctly, 

prompt if not. 

 Begin the practice trials. “Grass.” Wait for the child to respond. If the child 

hesitates, say: “What card do you want to point to for this one?” Praise the child if he/she 

responds correctly. If he/she is incorrect, say: “Remember, this is a silly game. When I 

say ‘grass’, I want you to point over here to the white card. When I say snow, that’s when 

you point to the green card. Grass.” Continue reiterating the instructions until the child 

responds correctly. “Very good! Snow.” Wait for the child to respond. If the child 

hesitates, say: “What card do you want to point to for this one?” Praise the child if he/she 

responds correctly. If he/she responds incorrectly, say: “Remember, this is a silly game. 

When I say ‘snow’, I want you to point over here to the green card. When I say grass, 

that’s when you point to the white card. Snow.” Continue with the practice trials until the 

child correctly responds to both trials consecutively.  

 Begin the test trials. If the child hesitates, say: “What card do you point to for this 

one?” Do not give feedback on the test trials. The order of the 16 test trials is as follows: 

Grass, Snow, Snow, Grass, Snow, Grass, Grass, Snow, Snow, Grass, Snow, Grass, Grass, 

Snow, Grass, Snow. On each trial, the child will receive a score of 1 if he/she initially 

points to the correct card, and a score of 0 if he/she initially points to the incorrect card, 

or to both cards at once. 
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Appendix D 

Mental State Coding 

 

As outlined in Benson (2015), two independent coders read through each 

transcript of the Storybook Task and identified all instances of mother-uttered mental 

state terms based on the mental state term list provided by Ruffman et al. (2002). Coders 

also identified other utterances that had the potential to be coded as a mental state term 

but were not included in the list provided by Ruffman et al. From this, an exhaustive list 

of all potential mental state terms was created for each dyad. A single coder categorized 

each identified mental state term as belonging to one of seven categories: (1) knowledge 

(e.g., think, know, believe); (2) modulation of assertion (e.g., maybe, possibly, you’re 

right, or something, definitely); (3) desire (e.g., want, like, love, wish, enjoy); (4) emotion 

(e.g., happy sad, horrified, thankful, disappointed, proud); (5) pretend (e.g., pretend, 

imagine); (6) other (e.g., dream, understand, tricked, confused,); or (7) non-mental state 

(Ruffman et al). Coders followed four general rules that applied across all categories and 

category-specific rules when coding the mental state terms: 

General Rules: 

1) When a particular mental state term was uttered more than once with no more 

than 2 sentences between instances, subsequent utterances were only coded as 

additional mental state terms if the subject of the mental state changed. For 



 

 

 

 

 

105 

instance, when coding the sentence, “Do you think that’s tea or do you think 

that’s juice?” the mental state term “think” was counted once as the same 

meaning could easily be conveyed by saying “Do you think that’s tea or 

juice?” Indeed, many parents tended to produce these types of statements 

using the latter, more concise format. In contrast, when coding “I didn’t know 

snowmen could fly. Did you know snowmen could fly?” the mental state term 

“know” was counted twice because the subject of the mental state term 

changed from one instance to the next. 

2) A mental state term uttered by the child and subsequently repeated by the 

parent was not coded as such (e.g., Child stating “I like the red ones” followed 

immediately by the parent’s stating, “Yeah, you like the red ones”). 

3) A mental state term within a sentence fragment (i.e., a sentence that was 

abandoned mid-phrase, before its meaning was conveyed) was not counted as 

such (e.g., “He wants to—he’s looking at his snowman”). 

4) Mental state terms uttered as a part of common sayings were excluded from 

coding, (e.g. “What do you know?”, “pleased to meet you”, “the show must 

go on”). 

Category Specific Rules: 

1) Knowledge: instances of “think”, “know”, “believe”, and their derivatives 

were coded as knowledge terms, except for 2 instances: 1) when parents used 
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the phrase “you know?” or “I know!” without an object following the verb 

“know”, and 2) when parents uttered the 3-word, complete sentence “I don’t 

know”. As argued by Ruffman et al. (2002), “I don’t know” could easily be 

interpreted simply as “I don’t have an answer for you”, rather than being a 

more direct reference to a mental state. 

2) Modulation of Assertion: modulation of assertion terms are words deemed to 

provide information on the certainty of a statement or notion. “Think” and 

“know” are also terms often used to modify certainty, but following from 

previous work (e.g., Ruffman et al., 2002), they were coded separately as 

knowledge terms, rather than modulations of assertion terms. When parents 

used more than one modulation of assertion term in reference to a single 

statement, only the first instance was counted. 

3) Desire: words referencing desires with the exception of desire terms used to 

convey a command, such as “Want to put that juice in the garbage, please?”  

4) Emotion: emotion terms were words that made reference to feelings. The term 

“feel” was only coded as an emotion term when followed by a word that 

clarified it’s intent as a true emotion reference (e.g., “feel sad” or “feel bad”), 

and not when the term was uttered on its own (e.g., “how does she feel?”) as 

“feel” could be referring to a physical state (e.g., “he feels cold”). Also 
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excluded were emotion terms applied to non-agents (e.g., “This story is 

scary”), as they did not reference a specific character or person’s mental state. 
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Appendix E 

Physical Touch Coding Scale 

Code Description 
1 Parent and child positioned far away from each other, for example, on 

opposite ends of the couch. Positioned at a distance large enough that they 
cannot easily touch (i.e., would have to make an effort to reach to touch each 
other). 

2 No physical contact but close enough to touch easily (i.e., in each other’s 
personal space, close proximity of heads or arms) 

3 Partial body touch where some part of the parent and child are touching 
(could be hands and/or feet, and/or knees, and/or head) but the full upper or 
lower torso is not. Child laying head on parents lap would count. 

4 Full upper body in contact (this could also include legs and/or feet touching), 
or child’s upper body lying in parents lap, or full lower body is in contact. 

5 Full upper body must be in contact (this could also include legs and/or feet 
touching) plus extra hand or head touch (i.e., hand resting on lap, or resting 
head on shoulder).  
Child’s upper body lying in parents lap and extra hand touch (i.e., resting 
hand on parents lap, or parent’s hand could be on child’s body). 

6 Full upper body must be in contact (this could also include legs and/or feet 
touching) plus extra arm is around the other person but their hand is not on 
the other person (i.e., hand is on couch or holding book).  
Child’s upper body lying in parents lap and child’s arm is around/or falling 
down on parents leg or parent’s arm is wrapped around child’s torso. 

7 Full upper body must be in contact (this could also include legs and/or feet 
touching) plus extra arm is around the other person and their hand is resting 
on other person (i.e., on hip, leg, side, shoulder)  

8 Child sitting fully in parent’s lap.  
 

  



 

 

 

 

 

109 

Appendix F 

Pitch Distribution Example 
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