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ABSTRACT 

Anxiety is an adaptive response to stressful situations that can be found in all 

age groups including infants. Infants may experience anxiety when separating from 

parents, when experiencing a new or unusual situation or loud noises. These anxieties 

are adaptive and found in most typically developing infants, but in some situations, 

infants can experience high levels of anxiety and as a result develop Anxiety Disorder 

later in life. Although Anxiety Disorders have been well described for older children 

and adults, researchers only recently have started to focus on Anxiety Disorders in 

toddlers and preschoolers but not many focus on infants. As a result, little is 

understood about predictors and correlates of Infant Anxiety/Depression (AD) during 

the first three years of life. The main purpose of this study therefore is to examine 

child and maternal characteristics as risk and protective factors for AD in 24- and 36-

month-old infants. Using data from the National Institute of Child Health and Human 

Development Early Child Care study, the current study tested the effects of multiple 

child characteristics and maternal characteristics on Infant AD at 24 and 36 months 

longitudinally. Further, the current study examined the indirect effect of maternal 

depression, parenting stress, maternal personality, social support, and infant difficult 

temperament on Infant Anxiety. This study found that maternal depression occurring 

concurrently as well as previously was found associated with Infant AD significantly. 

Parenting stress was more influential on Infant AD at 24 than 36 months. Only 

maternal sensitivity at 15 months was negatively linked to Infant AD at 24 months, 

whereas only maternal negativity at 6 months was positively linked to Infant AD at 36 
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months. Maternal social support was only marginally related to Infant Anxiety. 

Furthermore, the current study identified an indirect path from parenting stress, 

maternal social support, maternal personality, and infant difficult temperament to 

Infant AD via maternal depression. Further Maternal social support and maternal 

agreeableness measured in the first year also impacted parenting stress in the second 

year and in turn impacted Infant Anxiety/Depression at 2 years old. Still, Infant AD at 

24 months was most predictive of Infant AD at 36 months. These findings suggest the 

need for alleviating maternal depression and parenting stress in order to prevent the 

development of anxiety disorder later.  
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CHAPTER I 

INTRODUCTION 

Anxiety is a normal human emotion characterized by a sustained, heightened 

state of apprehension in real or perceived threats. Anxiety is associated with a range of 

physiological and behavioral manifestations that are typically adaptive responses to 

threat. Components of both fear and anxiety may include increased physiological 

arousal, such as elevated heart rate, increased alertness, increased motor reactivity, and 

potentially a fight-or-flee response.  

Humans in any age group, including infants and preschoolers, may experience 

anxiety. For example, infants typically develop separation anxiety in the first year of 

life (Beesdo, Knappe, & Pine, 2009, Gullone, 2000). Anxiety reported by mothers 

using the Infant Behavior Questionnaire (IBQ; Rothbart, 1981) from 4 to 16 months 

typically increases linearly over the first two years of life (Braungart-Rieker, Hill-

Soderlund, & Karrass, 2010). Although, on average, anxiety follows this normative 

developmental trajectory, there is considerable variability in normal levels of fear and 

anxiety over the course of development (Battaglia et al., 2016). A longitudinal 

assessment of separation Anxiety Disorder trajectories between the ages of 1.5 and 6 

years found that most children with a high separation anxiety profile at age 1.5 years 

progressively recovered by age 4-5. High separation anxiety at age 1.5 that persists 

over time, however deserves special attention, and might predict separation Anxiety 

Disorder at a later time (Battaglia et al., 2016).  
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Children who have higher level of anxiety in infancy are more likely to 

develop Anxiety Disorder later. Anxiety Disorder is a serious mental illness 

characterized by extraordinary feelings of anxiety and fear (National Institute of 

Mental health, 2016). Children with Anxiety Disorder show different biological 

reactions to fear stimuli from those of healthy children. Specifically, preschoolers with 

separation Anxiety Disorder display greater vagal withdrawal and higher reactivity in 

multiple cardiovascular, respiratory, and electrodermal measures compared with a 

healthy control group (Kossowsky, Wilhelm, Roth, & Schneider, 2012).  

Although Anxiety Disorders have been well described for older children and 

adults, researcher only recently have started to focus on Anxiety Disorders in toddlers 

and preschool children. This is because, in general, toddlers cannot meet the DSM-IV 

(American Psychiatric Association, 1994) criteria for Anxiety Disorder. Toddlers 

usually have limited verbal skills. They also have limited ability in self-regulation 

which makes it difficult for them to meet criteria for clinical Anxiety Disorder, which 

requires that the child will fear that he or she will act in a way that will be humiliating 

or embarrassing. Similarly, toddlers can often show frequent fears but do not 

necessarily verbally express negative emotions or repeated worries. For these reasons, 

toddlers generally cannot meet criteria for Anxiety Disorder (Allen, Lavallee, Herren, 

Ruhe, & Schneider, 2010).  

Anxiety symptoms, however have long been recognized in preschool-age 

children. Multiple early longitudinal epidemiologic studies have demonstrated that it is 

not uncommon for preschoolers to have fears in general, but most notably, fear of the 
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dark and fear of animals (Earls, 1980; Macfarlane, 1962; Richman, Stevenson, & 

Graham, 1982; Spence, Rapee, McDonald, & Ingram, 2001). Spence, Rapee, 

McDonald, and Ingram (2001), identified five subtypes of Anxiety Disorder in a large 

community sample with 755 preschool age children in Australia (Spence et al., 2001). 

Similarly, the Duke Preschool Anxiety Study reported the prevalence of any Anxiety 

Disorder to be 19.4% in 917 preschool children (Franz et al., 2013). In Norway, 

another study with a community sample (n=797) reported that 7.5% of children aged 

four years had Anxiety Disorder (Wichstrøm, Belsky, & Berg-Nielsen, 2013). From 

recent research, it can be surmised that Anxiety Disorders at age 4 are prevalent and 

affect a small but significant number of children this age. Few studies, however focus 

on children younger than 3 years old.  

One observation has been that preschoolers with Anxiety Disorders are more 

likely to have parents with Anxiety Disorders or related forms of psychopathology. 

Thus, it is important to understand the links between children’s Anxiety Disorder and 

maternal characteristics. The link between children’s anxiety and maternal anxiety has 

been built. However, few researchers explore the mechanism of how parenting stress 

might impact children’s anxiety level. The current literature on anxiety and depression 

in childhood shows links between child difficult temperament, maternal depression 

and parenting, and child anxiety/depression with some inconsistent findings in gender 

differences. Most research on infant mental health tends to utilize the composite of 

internalizing instead of examining the specific components individually, particularly 

anxiety/depression; thus, the identification of specific risk and protective factors of 
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anxiety and depression in infancy is yet to be untangled. Therefore, the main purpose 

of this study is to examine child and maternal characteristics as risk and protective 

factors for anxiety in 24- and 36-month-old infants. 
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CHAPTER II 

LITERATURE REVIEW 

Theoretical Foundation 

Developmental System Theories 

A system is a complex whole composed of interdependent components. The 

components of a systems affect each other in a bidirectional and reciprocal manner 

resulting in a complex multilevel system influencing everything else (Lerner, 2002). In a 

developmental system, the developing person is conceptualized as an organized, active, 

purposive, self-regulating system. The ways individuals behave, experience, and live, are 

embedded in a multilevel system. Biological and contextual factors are considered to be 

reciprocally interactive. Bidirectional relations exist among the multiple levels of 

organization involved in human life, such as biology, psychology, social groups, and 

culture. The context from each level can set limits and therefore regulate an individual’s 

development. The integration of various levels of organization happens among different 

levels. 

Specifically, individual ↔ context relations result from circular functions within 

and between levels of organization. In the circular relationships, the person’s 

characteristics and behaviors influence the feedbacks from the environment, and in turn 

influences the impacts of environment on the person’s characteristics and behaviors. This 

process is dynamic and continuous, people influence and stimulate changes in their 

contexts through the patterns of circular function. Also, individuals function to establish 

and maintain not only coherent intrapersonal organization but coherent person-context 
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patterns of organization, so that they can function effectively as components of their lager 

contexts. The extent to which a person successfully matches his or her personal 

characteristics and functioning to the demands and opportunities of his or her contexts is 

an indicator of competence. Moreover, the processes to establish the goodness-of-fit are 

dynamic because both persons and environment vary along with time. 

For example, children and parents are fused in a multilevel system involving 

biological through sociocultural and historical tiers of organization (Lerner, 2002). 

Parents’ characteristics and parenting behavior are influenced by and simultaneously 

influence other levels of the developmental system. Similarly, how parents behave toward 

their children depends partly on how children have influenced their parents to behave. In 

addition to the bidirectional relationships that exist between the child and the parent, a 

parent’s caregiving behaviors to the infant may also be affected by the financial well-

beings of the family, and their relationship with others. Children’s developmental 

outcomes are the results of the child-parent dynamic systems embedded in a larger 

multilevel context.  

Therefore, the process of development is a fusion of an individual’s biological 

structures and the individual’s multilevel environments through dynamic interactions 

(Ford & Lerner, 1992; Overton, 2013). In other words, development emerges from 

person-context transactions, and is shaped by the related and dynamic relationship 

between the person and the context. Uri Bronfenbrenner made several contributions to 

conceptualize the context of human development throughout his academic life 

(Bronfenbrenner, 1979, 2005; Bronfenbrenner & Ceci, 1994; Bronfenbrenner & 

Morris, 2006).  
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In the later version of Bronfenbrenner’s ecological theory, the developmental 

process involves the fused and dynamic relation of the individual and the context. 

Human development is shaped by four principal interrelated components: Process, 

Person, Context, and Time (the PPCT model). In the PPCT model, the person refers to 

the individual’s repertoire of biological, cognitive, emotional, and behavioral 

characteristics; processes are posited as the primary mechanisms producing human 

development; the context of human development is conceptualized as nested levels, or 

systems of the ecology of human development; and the time in his model is 

conceptualized as including three successive levels: (1) micro-time, (2) meso-time, 

and (3) macro-time.  

The first component of the model, process constitutes the core of the theory 

and refers to a particular form of interaction between organism and environment. 

(Bronfenbrenner & Morris, 2006). Proximal processes are seen as the primary 

mechanisms in the development of the individual. Examples of proximal process 

include an adult playing with young children, child-child activities, reading and other 

interactions with people or objects. By engaging in these activities and interactions, 

children learn how to engage in such activities both with others and on their own. As 

children develop, they become more and more active in changing their own 

development when fitting into the existing context (Bronfenbrenner & Morris, 2006). 

For example, an adolescent is more capable of choosing the context than an infant is. 

Proximal processes have two features, which are stated in two central propositions in 

this theory. First, human development happens through the process of complex 
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reciprocal interaction between an active, evolving bio-psychological human organism 

and the persons, objects, and symbols in its immediate external environment occurring 

on a fairly regular basis and over an extended period of time. Second, the nature of 

proximal processes varies according to the aspects of the individual and of the context, 

both spatial and temporal (Bronfenbrenner & Morris, 2006). “The form, power, 

content, and direction of the proximal processes effecting development vary 

systematically as a joint function of the characteristics of the developing person; of 

both the immediate and more remote environment, and along with the time through the 

life course and the historical period” (Bronfenbrenner & Morris, 2006, p. 798). 

Bronfenbrenner stated that these two propositions about proximal process were 

theoretically interdependent and subject to empirical test.  

Bronfenbrenner, in his bioecological model, agreed that individuals bring 

personal characteristics into any social situation (Bronfenbrenner & Morris, 2006). He 

divided personal characteristics into three types: demand characteristics, resource 

characteristics, and force characteristics. Demand characteristics are those 

characteristics that act as an immediate stimulus to another person, such as age, 

gender, skin color, and physical appearance. This type of characteristics may influence 

interactions at the beginning of the interactions because expectations are formed 

immediately based on demand characteristics. Parents might interact with their infants 

differently based on the gender. For example, some parents would like to know their 

baby’s gender before delivery and choose different room decoration styles based on 

the gender. Resource characteristics relate partly to mental and emotional resources 
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such as past experience, skills, and intelligence and also to social and material 

resources that the individual brings to any social situation. Resource characteristics are 

not immediately observed and are induced from the demand characteristics. Force 

characteristics are those that have to do with differences of temperament, motivation, 

persistence, and the like. Because of the differences in temperament, two infants may 

exhibit varied developmental trajectories and results in different levels of anxiety at 

age 3 years even if they have received similar parenting process. Further, these 

characteristics of a person have two functions. The first one is an indirect producer of 

development and the second function is an outcome of development. For example, a 

baby who is easily anxious in novel situations is likely to withdraw from them. If 

adults overact to the withdrawal, the baby might feel more anxious and in turn 

withdraw even more.  

The context, or environment, involves four interrelated systems. The first 

system, the microsystem, is the environment that the developing person spends a good 

deal of time engaging in activities and interactions, such as home, school, or peer 

group. The second systems, the mesosystem is a combination of multiple 

microsystems that leads to a new level of developmental influence to the developing 

individual (Bronfenbrenner & Ceci, 1994). Mother’s relationship with her friends who 

visit the child often is an example of the mesosystem. This suggest that maternal social 

support could impact children’s anxiety level, although children are not directly 

involved in this. For example, a divorce between parents could increase children’s 

anxiety level. The third system, the exosystem is the context that a developing child is 
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not directly involved with but still have a profound indirect impact on the child’s 

development. An example of this system is a mother’s working environment. A child 

is not directly involved in his or her mother’s working environment, but mother’s 

stress from her working environment would impact the child’s interaction with her. 

Further, if mother has a strong social network, this support could help her reduce her 

stress. This reduction of stress, in turn impacts the infant indirectly because the mother 

will not be as stressed or depressed. The fourth level of the system, the macrosystem, 

is a context encompassing any group whose members share values or belief systems, 

such as culture, subculture, or other extended social structure. This level of this system 

influences the developing person’s resources, hazards, lifestyles, opportunity 

structures, life course options, patterns of social interchange, and the like. For 

example, parents might have different beliefs about Infant AD in different cultures. In 

individualist cultures, behavioral inhibition is seen as leading to later negative 

outcomes, whereas behavioral inhibition might be seen as an appropriate behavior in 

another culture. The last system, the chronosystem refers to time and envelops the 

remaining systems. Time, such as sociohistorical events, and the child’s own 

developmental stage or age influence all the other systems (Bronfenbrenner & Morris, 

2006).  

In the bioecological theory, time, or the chronosystem includes three 

successive levels: (a) micro-, (b) meso-, and (c) macro-. Micro-time refers to 

continuity versus discontinuity in ongoing episodes of proximal process. This level of 

time is related to proximal process closely. Changes in outcome associated with a 
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proximal process in short micro-time can be quite small and hard to observe. One 

example of micro time could be the time at which mother gives her child a hug. 

Mesotime is the periodicity of these episodes across broader time intervals, such as 

dinner time or a play session. And macro-time refers to the fact that developmental 

processes are likely to vary according to the specific historical events that are 

occurring as the developing individuals are at one age or another (Bronfenbrenner & 

Morris, 2006). Time is also important to human development in the PPCT model 

because all other aspects of the PPCT model change along with time. The 

bioecological theory’s primary emphasis about time is how human developmental 

processes and outcomes change dramatically over time (Bronfenbrenner & Morris, 

2006).  

These four components of the bio-ecological theory are interrelated with each 

other. The power of proximal processes to influence development is presumed to vary 

substantially depending on the characteristics of the developing person, the immediate 

and more remote environmental contexts, and the time periods in which the proximal 

processes take place (Bronfenbrenner & Morris, 2006). The developmental effects are 

not unidirectional in the proximal processes, the influence flows in both directions. 

According to Bronfenbrenner, individuals actively change their context based on their 

personal characteristics, which are both the producer and the product of their 

development. The change can be in a relatively passive way or in an active way. 

Demand characteristics could change people’s environment by simply exhibiting their 

age, gender, skin color and so on. With resource characteristics, individuals change 
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their environment by presenting their physical, mental, or emotional states. Also, 

individuals could more actively change their context than the former examples by 

linking their desires or motivations to their contexts. The effects in any interaction are 

reciprocal in the exchange process. In other words, the various components linked to a 

developing child’s immediate environment are not independent, and on several 

occasions influence each other and also the components of the next system as well 

(Bronfenbrenner, 2005; Bronfenbrenner & Morris, 2006). The indirect effects of 

person and context on the relation of process and outcome are not simply addictive. 

The combination of person and context exhibits a mutually reinforcing, multiplicative, 

indirect effect on the power of proximal processes as the “engines of development.”  

Although Bio-ecological theory is a useful framework, it is not specific enough 

to explain mother-infant interactions. Louis Sander, an infant psychiatrist, developed a 

theory of the early mother-infant relationship based on Vygotsky’s sociocultural 

theory. In Sander’s theory, the parent-infant relationship is not viewed as a one-way 

process, but as reciprocal mutual transactions and feedback processes between mother 

and child (Sander, 1962). Furthermore, Louis Sander developed Vygotsky’s concept of 

the zone of proximal development by introducing guided participation in mother-

infant interaction. Specifically, the zone of proximal development (ZPD) is the 

distance between a child’s “actual developmental level as determined by independent 

problem solving” and the higher level of “potential development as determined 

through problem solving under adult guidance or in collaboration with more capable 

peers” (Vygotsky, 1978, p. 86). The concept of the ZPD suggests that children will 
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acquire culturally acceptable practices only if parents can adjust the timing and level 

of their actions to the ongoing motivational state of the children. The concept of 

guided participation reflects the active role that children play while observing and 

participating in the organized activities of the family and society in the company of 

adults (Rogoff, 1990). Guided participation between adults and young children 

includes four key components. First, the child sets the agenda according to interest and 

skill level; second, the adult adjusts the level of the child’s participation according to 

the child’s skill level; third, the adult constrains the child’s participation for the safety 

and rights of others; and fourth, the adult transfers responsibility to the child according 

to on-going assessment of the child’s abilities.  

According to Sander’s interactive systems theory, the children set the agenda 

for what they want to do and for how much they want to be involved in adult-child 

interactions. The more skilled partner collaborates in the child’s goals by instructing 

the child on certain skills that children can assimilate, constrain the child’s 

participation for the sake of safety or rights, and transfers responsibility for larger 

segments of the task to the child.  

Therefore, the development of Infant AD is not only a process of maturation but 

also of infusion including the impact of the developing infant’s context. The immediate 

context has the most profound impact for infants at this early stage of their life. The 

immediate context, including, maternal as well as infant characteristics would directly 

impact Infant AD development. That is, infants who are prone to fear and anxiety 

might develop higher levels of anxiety than infants who adapt well to the fear and 
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anxiety-inducing stimuli. Similarly, maternal depression, parenting stress, and 

maternal negativity might exacerbate her infant’s anxiety. Maternal positive 

personality characteristics, on the other hand, may serve as protective factors in Infant 

Anxiety. Further, maternal social support could help relieve parenting stress and 

maternal depression and as a result, indirectly relieve Infant AD level.  

Belsky’s Parenting Model. 

The last theoretical model used to understand how mothering could impact 

Infant AD development is Belsky’s (1984) model of parenting (see figure 2.1). Belsky 

proposed a process which presumes that parental functioning is multiply determined. 

Specifically, parenting is shaped by forces from within the individual parent, within 

the individual child, and from the broader social context in which the parent-child 

relationship is embedded. Furthermore, the model suggests that parent’s 

developmental histories, and social networks influence the individual personality and 

general psychological well-being of the parent and thereby, parental functioning and, 

in turn, child development outcomes.  

Thus, Belsky’s (1984) model of parenting suggest that children’s anxiety level 

may be influenced by parenting, which is also influenced by contextual factors such as 

social support. Specifically, maternal social support could impact children’s anxiety 

level over and beyond child characteristics, maternal characteristics and parenting 

process. Their model also highlights child characteristics which impact both the 

parenting process and child’s own development. Although, parenting is multiply 
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determined, the influences from different sources are not equal in supporting or 

undermining parenting.  

 

Figure 2.1. Belsky’s process model of the determinants of parenting. 

Belsky and colleagues (Wichstrøm, Belsky, & Berg-Nielsen, 2013) later 

revised the model to apply specifically to Infant Anxiety. Consistent with 

developmental systems theories, the model includes different levels of determinants of 

children’s anxiety development. In detail, peer victimization, parental overprotection 

and hostility, and children’s lack of social skills contribute directly to elevated levels 

of child anxiety. This model also gives examples of several temporally distal risk 

factors in the child and the parents, such as behavioral inhibition, negative live events, 

and others.  
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Figure 2.2. Wichstrøm, Belsky, and Berg-Nielsen’s theoretical model.  
Based on these theoretical frameworks, children’s anxiety level is impacted by 

factors in many levels, including both maternal and child factors and the interaction 

between these. For example, a stressed mother might not identify her child’s agenda 

sensitively and thus not set the corresponding adjusted level of the child’s 

participation according to the child’s skill level. A stressed mother might also 

constrain her child’s participation too tightly and as a result, the child might develop 

anxiety and/or depression. The dynamical and reciprocal relationship between 

mothers’ parenting stress and children’s anxiety, however, needs to be examined 

carefully to untangle the potential mechanisms.  

Due to the developmental process in infancy, Infant AD is influenced more by 

infant characteristics and maternal caregiving than peer and social skills. Thus, the 

model (in figure 2.2) does not fully fit anxiety in infancy. Therefore, the current 
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investigation is proposing an adjusted model to investigate proximal and distal factors 

impacting Infant AD (see figure 2.3). The proximal factors impacting Infant AD 

include infant’s previous anxiety level, parenting stress, depression, and negativity. 

Social support is a distal predictor of Infant AD as it might lessen the impact of 

parenting stress, depression and negativity. Infant difficult temperament and maternal 

personality both directly and indirectly impact Infant Anxiety. Both, infant 

temperament and maternal personality can have an effect on parenting stress, 

negativity, and depression and in turn predict Infant Anxiety.  

 
Figure 2.3. A theoretical model of proximal and distal factors affecting 
anxiety/depression development in infancy. 

Empirical Evidence 

This section discusses empirical findings on proximal and distal predictors of 

anxiety. In general, researchers have identified several “red flags” of anxiety and 

Anxiety Disorder in children. However, as stated earlier, most of the research focus on 

children in preschool age and older. The literature discussing anxiety in infancy is 

scarce. This section includes three parts: the first part discusses the proximal 

predictors of anxiety in children, the second part discusses the distal predictors of 
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anxiety in children, and the last part discusses the proposed mechanisms of both 

proximal and distal factors.  

Proximal Predictors of Anxiety 

In this part, I first discuss the child characteristics related to Infant Anxiety, 

including temperament, gender. Then, maternal characteristics, including depression, 

and stress. Lastly, I discuss parenting processes that may serve as risk or protection of 

Infant AD by focusing on maternal sensitivity and maternal negative emotions toward 

children.  

Child Characteristics 

Temperament. Temperament is generally defined as individual differences in 

emotional reactivity and regulation that appear early in life, are relatively stable, and 

are at least partly biologically based (Rothbart & Bates, 2006). Temperament 

characteristics can be observed in the newborn. For example, the newborn shows 

distress and avoidant movements towards aversive stimuli. Behavioral inhibition 

begins to be differentiated form general distress at about 7 to 10 months (Rothbart & 

Bates, 2006), which is a recognized temperamental characteristic that predicts anxiety 

later. Besides behavioral inhibition, infant difficult temperament predicted varied 

internalization and externalization problems later, including anxiety. Difficult 

temperament was identified by Thomas and Chess (1963). “Difficultness” describes 

infants who have negative mood, withdrawal, low adaptability, high intensity, and low 

rhythmicity. NICHD-SECC utilized Thomas and Chess (1963)’s measurement of 
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temperament, and therefore current literature review will emphasize on the 

difficultness.  

Given the rapid development in varied developmental repertoire in infancy, it 

is necessary to address stability in temperament. Researchers have debated this topic 

for decades and empirical analysis have yielded inconsistent results on the stability of 

temperament in the first three year of life. (Rothbart, 1989; Slabach, Morrow, & 

Wachs, 1991; Pedlow Sanson, Prior, and Oberklaid, 1993). Several studies on the 

stability of temperament in infancy reported moderate stability during the first three 

years of life. For example, a study by Pedlow et al. (1993) using the Australian 

Temperament Project sample of children reported correlations ranging from .40 to .80 

from infancy to 3 years of age. Temperament is more stable in the second year of life 

than in the first year of life. Also, Rothbart, Derryberry, and Hershey (2000) reported 

correlation from .24 to .72 using the Infant Behavior Questionnaire. Finally, although 

change in temperament may take place along with maturational change during 

infancy, studies have found that it is very rare that infant’s temperament changed from 

one extreme category to its opposite. This implies that infant temperament measured at 

6 months may be a reliable predictor of anxiety two or three years later. Still infant 

temperament could predict anxiety later by having influenced maternal and infant 

interaction earlier in life. Consequently, temperament will be included in the current 

investigation to test both the direct and indirect impact of difficult temperament on 

Infant AD levels at 2 and 3 years of age.  
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Researchers have reported varied results on the relation between temperament 

and children’s anxiety symptoms. Using NICHD-SECC data, Warren and Simmens 

(2005) reported that infant difficult temperament predicted infant’s anxiety at 2 years 

and 3 years old after controlling for maternal separation anxiety, maternal depression, 

and maternal sensitivity. However, their study did not test the indirect impact of infant 

difficult temprament on Infant AD through maternal characteristics or parenting 

process. Dougherty and colleagues (2011, 2013) compared three temperament factors 

between children with Anxiety Disorder and children without Anxiety Disorder in 541 

three-year-old children, 106 (19.6%) of whom met criteria for at least one Anxiety 

Disorder as measured by the Laboratory Temperament Assessment Battery (Lab-TAB; 

Goldsmith, Reilly, Lemery, Longley, & Prescott, 1995). They found that children with 

an Anxiety Disorder exhibited greater behavior inhibition and less positive affectivity. 

No significant differences were found in negative affectivity. Also, children with an 

Anxiety Disorder exhibited more sadness, but not fear or anger, than children with no 

anxiety disorder. 

However, Laredo and colleagues (2007) compared different temperament 

dimensions between 38 preschool-age children with Anxiety Disorder and children 

without anxiety. Their small sample size included 9 children with Anxiety Disorders 

and 29 children without Anxiety Disorder. Their study did not find significant 

differences in temperament dimensions, including negative emotion as reported by 

parents using the Child Behavior Questionnaire (CBQ; Rothbart, Ahadi, & Hershey, 
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1994). It is possible that the small sample size in their study did not provide sufficient 

power to detect the effect size.  

The trajectory of fear in infancy was examined by Braungart-Rieker, Hill-

Soderlund, and Karrass (2010) in a sample of 143 mother-infant dyads when infants 

were 4, 8, 12, and 16 months. Mothers filled the Infant Behavior Questionnaire (IBQ, 

Rothbart, 1981) to report infant temperament. The intensity of facial, vocal, and bodily 

responses were coded in each 5 seconds intervals in the modified stranger approach 

procedure based on the adapted Lab-TAB Coding Manual (Goldsmith & Rothbart, 

1996) In the modified stranger approach, a female stranger spoke to and gradually 

approached the infant to elicit fear reactions in infants. The mother was told to remain 

non-interactive and pose a neutral facial expression throughout the procedure. Their 

results showed that infant temperament predicted infant initial fear level but not the 

acceleration or deceleration in growth rate of fear in the first one and half years of age. 

Their study provided an interesting examination on infant temperament and fear 

development as well as individual variation.  

The association between children’s behavioral inhibition and child anxiety 

disorders was examined by Hudson, Dodd, Lyneham, & Bovopoulous (2011) in 202 

preschoolers. They assessed child anxiety disorders at four- and six-years of age by 

interviewing their parents using the parent version of the Anxiety Disorders Interview 

schedule for DSM-IV. They also measured children’s behavioral inhibition using both 

parent-report questionnaires and observed laboratory tasks. In the ovservations, 

trainded research assistance coded children’s responses to a new room, novel toy, 
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masked experimenter dressed in a strange suit, and a same-sex unfamiliar peer. Their 

results indicated that higher levels of behavioral inhibition at age four predicted higher 

level of anxiety at age six. In the five yeat follow-up study of Hudson and colleage 

(2011)’s sample, Broeren and colleague (2014) reported consistent results about the 

association between behavior inhibition and anxiety in 202 children aged from 4 to 9 

yearyears. In their sample, there were significantly more instances of anxiety disorder 

in behaviorally inhibitited children compared to behaviorally uninhibited children. 

Further they argued that the association was mediated by life events. Specifically, they 

hypothesized that when children had many negative and fewer positive life 

eventevents to behavior they would exhibit higher levels of behavioral inhibition. 

Then, the negative life event willevents would triger axiety in children. Their 

findingfindings partly supported their hypothesehypotheses. They found that behavior 

inhibitionbehaviorally inhibited children did experienced fewer positive life events, 

but not more negatively life events. Further, behavioral inhibition did not interact with 

life events in the prediction of anxiety problesm as hypothesized. Their research 

provided empirical evidence about the indirect effect of temperament on child anxiety. 

Similiarily, Biederman and colleagues (2001) provided further evidence of the 

association between behavioral inhibition and social anxiety in preschool age children. 

Their sample included 216 children with their parents. Dyads Parent-child dyads were 

divided into four groups based on whether parents had a panic disorder and/or 

depression. A situational battery test was developed to measure behavioral inhibition 

in2in 2-, 4-, and 6-year-old children. Mothers reported children’s anxiety disorders 
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using the schedule for Affective Disorders and Schizophrenia for School-Age 

Children - Epidemiologic Version (K-SADS-E, 1994). Their study found that 17% of 

children with behavioral inhibition had social anxiety disorder whereas only 5% of 

children without behavioral inhibition had social anxiety. 

Gender. Gender differences in Anxiety Disorder are generally found in 

adulthood. Anxiety Disorder affects women approximately two times more than they 

affect men. These different are especially easy to find during a woman’s reproductive 

years (Toufexis, Myers, & Davis, 2006). It is commonly believed that gender 

differences in depression and anxiety emerge in the adolescent years and most studies 

with children do not find gender differences in anxiety level (Lewinsohn, Gotlib, 

Lewinsohn, Seeley, & Allen, 1998; Nolen-Hoeksema & Girgus, 1994; Parker & 

Brotchie, 2010). However, Paulus and colleagues (2015) reported that girls more often 

had clinical signs of at least one anxiety disorder than boys. Their participants 

included 1,342 children ranging in age from 4.6 to 7.9 years, with 712 boys and 630 

girls. Parents reported children’s anxious and depressed behaviors using Child 

Behavior Checklist and DISYPS-II scales, and reported infant behavioral inhibition 

scale using the Retrospective Infant Behavioral Inhibition Scale. Their study findings 

suggest that specific gender differences for Anxiety Disorder begin as early as in the 

preschool years.  

Biological factors. Anxiety also is influenced heavily by both genetic and 

biological factors (Ask, Torgersen, Seglem, & Waaktaar, 2014; Chen, Yu, Li, & 

Zhang, 2015; Dougherty et al., 2011; Eley et al., 2003; Krebs, Waszczuk, Zavos, 
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Bolton, & Eley, 2015). Genetically, behavior genetic studies suggest that about one 

third of the variance in human fear conditioning (Hettema, Annas, Neale, Kendler, & 

Fredrikson, 2003) and the risk to develop Anxiety Disorders (Gordon & Hen, 2004) 

can be attributed to genetic factors. Twin studies have shown that genetic factors 

significantly predict any given Anxiety Disorder (Ask, Torgersen, Seglem, & 

Waaktaar, 2014; Chen, Yu, Li, & Zhang, 2015; Thalia C. Eley et al., 2003; Gagne, 

O'sullivan, Schmidt, Spann, & Goldsmith, 2017; Hettema, Neale, Myers, Prescott, & 

Kendler, 2006; Krebs, Waszczuk, Zavos, Bolton, & Eley, 2015; López-Solà et al., 

2015; Silberg et al., 2015). Monozygotic twins are more likely to have similar Anxiety 

Disorders than dizygotic twins.  

Biologically, the hypothalamic-pituitary-adrenal system becomes active during 

stress and releases the steroid hormone cortisol form the adrenal gland. Cortisol 

enhances an organism’s ability to adapt to environment when released during stress 

(McEwen 1998; Seyle 1976). However, chronically elevated cortisol levels have been 

reported in studies of adults to be linked to deleterious effects on numerous 

physiologic, emotional, and behavioral processes (McEwen 1998). Studies of children 

also have shown a general association between concurrent stress exposure and 

children’s cortisol levels, though the nature of the dysregulation and the patterns of 

association have been inconsistent (Gunnar & Donzella 2002; Lupien et al., 2011). 

Further, there exists evidence that elevations in children’ cortisol may predict 

internalizing problems, extreme behavioral inhibition, social wariness, and withdrawal 

(Ashman, Dawson, Panagiotides, Yamada, & Wilkinson, 2002; Kagan, Reznick, & 
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Snidman, 1988; Smider et al., 2002), which have been associated to an increased risk 

of Anxiety Disorders later (Biederman, Faraone, et al., 2001; Biederman, Hirshfeld-

Becker, et al., 2001; Biederman et al., 2006; Biederman et al., 1993; Hirshfeld-Becker 

et al., 2007). The current investigation does not include any genetic or biological 

factors. 

Maternal Characteristics.  

Several maternal characteristics have been found to impacting child anxiety, 

including maternal depression, parenting stress and maternal anxiety.  

Maternal depression. The current literature has found consistent evidence on 

the significant role of maternal depression in the risk for anxiety disorder in children. 

For example, Warren and Simmens (2005) reported that maternal history of major 

depression positively predicted infant’s anxiety and depression symptoms at 2-year 

and 3-year old using NICHD-SECC data. Rogers, Lenze, and Luby (2013) also 

reported that maternal depression predicted anxiety disorders in 306 preschoolers. 

Preschooler’s mental health status was assessed using the Preschool Age Psychiatric 

Assessment (PAPA), and maternal history of psychiatric disorders was determined 

using the Family Interview for Genetic Studies (FIGS). Their study also reported that 

maternal depression mediated the association between late preterm birth and 

children’s anxiety disorder, and suggested that maternal depression was associated 

with vulnerability of stressful life events and other risk factors which were also 

associated with risk of child anxiety disorder.  
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However, scholars yield inconsistent results on whether maternal depression 

has a direct effect on Infant Anxiety. For example, Mian and colleagues (2011) 

reported that maternal depression did not predict anxiety symptoms in young children, 

but had an indirect effect on anxiety symptoms via child difficult temperament. 

However, another study examining multi-domain risk factors of children’s anxiety 

reported that maternal depression had a direct effect on children’s anxiety in 796 

preschoolers (Hopkins, et al., 2013). Both of the studies measured child anxiety using 

multiple methods to increase validity. Mian’s (2011) study assessed anxiety at 

kindergarten using CBCL DSM Anxiety Problems subscale and at second grade using 

the Berkeley Puppet Interview. Hopkins (2013) used the diagnostic interview schedule 

for Children-Parent Scale – Young child version (DISC-YC) (Fisher and Lucas 2006), 

a developmentally-appropriate interview to assess symptoms of anxiety and 

depression. Overall, studies of maternal prenatal and postnatal anxiety and depression 

revealed that maternal anxiety and depression predict childhood anxiety after 

controlling for postnatal environmental factors (Barker, Jaffee, Uher, & Maughan, 

2011; O'connor, Heron, Golding, & Glover, 2003).  

Parenting stress. Parenting stress also has been studied in animal models 

using environmental manipulations that increase parenting stress resulting in elevated 

cortisol levels and dysfunctional behaviors in offspring. These effects have been 

observed in rodents (Caldji et al 2000) and primates (Coplan et al 1996). Essex and 

colleagues (2002) examined the relationships between parenting stress beginning in 

infancy and concurrent stress on children’s mental health symptoms in preschool age. 
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They reported that parenting stress was related to higher level of cortisol in children. 

They followed 282 families from mother’s second trimester of pregnancy to first 

grade. Specifically, they assessed parenting stress level at 1-, 4-, and 12-months, 4.5 

years, and first grade. They collected children’s salivary cortisol levels when they 

were 4.5-years-old, and assessed children’s mental health symptoms in first grade. 

Parenting stress scores were composites of maternal reports of five domains, including 

maternal depression symptoms, expressed anger in the family, maternal parenting 

stress, maternal role overload, and financial stress. Their findings suggest that long 

lasting parenting stress and depression poses risks in children to have higher level of 

cortisol level and as a result, children’s anxiety behavior later. Their findings are 

consistent with animal studies demonstrating that parenting stress and depression in 

infancy are associated to offspring’s sensitization of stress and vulnerability to 

Anxiety Disorder later. Further research is needed to confirm the results in their study.  

Maternal anxiety. It is important to mention that the likelihood that a child 

will develop a clinically significant Anxiety Disorder is related to parental current 

Anxiety Disorder or anxiety disorder history. For example, Hudson and colleagues 

(2011) investigated the impact of maternal anxiety on her child’s anxiety in 202 four-

year-old children. They found that maternal anxiety measured during interview using 

clinical anxiety diagnoses at age 4 was significantly associated with the child’s anxiety 

symptoms two years later, even after controlling for the effects of behavioral inhibition 

and children’s anxiety level at age 4 (Hudson et al., 2011). Their results suggested that 

clinical Anxiety Disorder in mother was related to higher child anxiety. One strength 
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of their study is that they included both maternal factors and child factors. One 

limitation of their research is that they used maternal report to measure child anxiety 

level, which may have caused biases because mothers with higher level of anxiety 

might report higher level of anxiety in their children. Another limitation of their study 

is they only collected data at age 4 and age 6. Thus the causation and mechanism of 

how the factors impact later anxiety level were less explored. Lewis and colleagues 

(2011) also reported that significant associations between parental depression and 

child depression/anxiety were found for both genetically related parent-child pairs and 

genetically unrelated pairs. Their study also suggested that environmental links present 

for children were stronger for girls than for boys. In other words, girls may be more 

sensitive to the negative effects of maternal depression than boys.  

Demographics. Other maternal characteristics, including maternal 

demographic characteristics have been linked to preschool anxiety. For example, 

Dougherty and colleagues (2013) found that preschoolers with younger, poorer, less-

educated parents were more likely to have Anxiety Disorders, as compared to 

preschoolers with older, more financially secure, or better educated parents. 

Specifically, preschoolers with an Anxiety Disorder were more likely to have parents 

that did not graduate from college relative to peers. The strength of the study is that 

they included factors from different levels and conducted a comprehensive 

examination of preschooler’s anxiety.  

Parenting Processes.  
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In infancy, the effect of environmental processes happens largely in the context 

of parenting processes (Lewis, Rice, Harold, Collishaw, & Thapar, 2011). The current 

investigation discusses parenting process mainly focusing on maternal sensitivity and 

maternal negativity.  

Maternal sensitivity. Maternal sensitivity refers to a type of mothering in 

which a mother responds effectively to her child’s needs. Children with sensitive 

mothers have expectations that their mothers respond to them in a consistent, 

predictable and reassuring manner. A mother who lacks sensitivity may not respond to 

her child’s fear expression and therefore the child has a higher risk of developing 

higher levels of anxiety. Several studies examined the relation between maternal 

sensitivity and children anxiety. Warren and Simmens (2005) reported empirical 

results that maternal sensitivity composited from both 6- and 15- months measures 

negatively and significantly predicted Infant AD at 2- and 3- year of age. Also, they 

found a marginal moderating effect of infant difficult temperament on the association 

between maternal sensitivity and Infant AD at age 2. Braungart-Rieker (2010) also 

reported that high maternal sensitivity not only was related to low infant fear and 

anger in the first one and half years of life, but also was related to the decrease of 

infant fear and anger in the first one and half years of life.  

However, extreme levels of sensitivity are found related to higher level of child 

anxiety in the current literature. For example, Affrunti and Woodruff-Borden (2015) 

assessed parental over-control, perfectionism, and anxiety as it related to child anxiety. 

They measured parental over-control during a video recorded interaction task later 



Texas Tech University, Yang Liu, December 2017 

30 

coded using a scheme adapted from Kerig et al. (1993). They measured parent 

perfectionism using the self-report Multidimensional Perfectionism Scale (MPS; Frost 

et al. 1990) and measured parent anxiety using the self-report State-Trait Anxiety 

Inventory (STAI; Spielberger et al., 1983). Youth anxiety was assessed during the 

ADIS-IV-P/C (Silverman and Albano 1996) semi structured interviews to assess 

anxiety, mood, and externalizing disorders. Their sample included 77 parent-child 

dyads with 3- to 12- year-old children. They concluded that parental over-control 

mediated the relation between parental perfectionism and child anxiety and parental 

perfectionism mediated the relation between parental anxiety and parental over 

control. Specifically, high levels of parent anxiety predicted parental perfectionism, 

and parent perfectionism predicted more parental over-control, which in turn predicted 

more child anxiety. Further, parental perfectionism, but not over-control sequentially 

mediated the relation between parent and child anxiety. Their findings suggest that 

parent perfectionism and over control together, may represent a specific pathway of 

risk for the development of Anxiety Disorders in children (Affrunti & Woodruff-

Borden, 2015). Their results demonstrate a close examination regarding parenting 

behavior and children’s anxiety. However, their small sample size makes their study 

less convincing and limits the generalizability of their results.  

Lazarus and colleagues (2016) investigated the relationship between 

challenging parenting behavior and childhood Anxiety Disorders. They conceptualized 

challenging parenting behavior as the playful encouragement of children to go beyond 

their own limits, and hypothesized that challenging parenting behavior will decrease 
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children’s risk for anxiety. Their sample included 164 children aged between 3.4 and 

3.8 years. One strength of their study is that they used multi-methods, and multi-

informants’ assessment of anxiety, including diagnostic interviews and questionnaire 

measures. Parents reported on their parenting behaviors using the Challenging 

Parenting Behavior Questionnaire (CBQ; Majdandžić et al., 2010), and anxiety using 

the Depression Anxiety and Stress Scale (DASS-21; Lovibond & Lovibond, 1995). 

Their results indicated interesting differences between mother’ and fathers challenging 

behaviors. Both mothers' and fathers' challenging parenting behaviors were associated 

with lower reports of child anxiety symptoms. Although fathers engaged in 

challenging parenting behaviors more often than mothers, only mothers' challenging 

parenting behavior was found to predict child clinical anxiety diagnosis (Lazarus et 

al., 2016). Their results highlight the specific role mothers play in children’s anxiety 

level.  

Parent negativity. Parent negativity was linked to Infant AD in several 

studies. First, Park, Belsky, Putnam, and Crnic (1997) examined negative reactivity 

during infancy. They examined the parenting antecedents of inhibition of children at 

36 months in a sample of 125 firstborn boys. They reported results that high negativity 

together with low positivity in infancy predicted high inhibition at 36 months. Further, 

parenting appeared more influential on the infants who were highly negative as infants 

than the infants who were lowly negative. Although this study did not link parenting 

negativity to Infant AD directly, their results implied the possibility by examining 

behavioral inhibition in infancy. Second, another study in early childhood also found 
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that mothers of anxious children were more negativity during the interactions than 

mothers of non-clinical children in a sample of children aged from 7 to 15 years old 

(Hudson & Rapee, 2000). They measured negativity by observing five items when the 

child completed two difficult cognitive tasks. The five items included mother’s degree 

of positive affect, general mood/atmosphere of the interaction, mother’s tension, 

mother’s degree of verbal and non-verbal encouragement/criticism, and child’s 

response to the mother. The results of t-test indicated that interactions of mothers with 

children from the anxious group were significantly more negativity than interactions 

of mothers with non-clinical children. One limitation of their study is that the 

reliability of measurement of negativity is low. Overall, their studies indicated the 

possibility that parents who are less positive and encouraging are more likely to have 

infants with higher level of anxiety.  

Bidirectional processes. As stated earlier, it is not clear whether certain 

parenting styles cause Anxiety Disorders in children, or whether preschoolers with 

Anxiety Disorders trigger certain parenting behaviors. To explore this directionality, 

researchers have tested whether children’s anxiety also contributes to parental and 

family well-being (Towe-Goodman, Franz, Copeland, Angold, & Egger, 2014). Towe-

Goodman and colleagues examined the perceived impact of Anxiety Disorders in 

preschoolers on family functioning in 917 families in the Duke Preschool Anxiety 

Study. Preschooler anxiety was reported by parents using the Preschool Age 

Psychiatric Assessment. The perceived impact of child problems on the family also 

was assessed during the interview. Their results indicated that children’s anxiety had a 
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significant, unique impact on overall family functioning. After accounting for 

comorbid disorders, families of children with anxiety were 3.5 times more likely to 

report a negative impact of their child’s behavior on the family relative to non-

disordered children (Towe-Goodman et al., 2014). Different types of Anxiety Disorder 

had similar impact on overall family functioning. There also was a significant family 

impact for girls with social phobia, whereas there was no impact for boys (Towe-

Goodman et al., 2014). The cross-sectional design limited the ability to explain the 

direction of effects between reported impact and the child’s disorder. It is possible that 

the found link is due to other missing variables. For example, it may be due to parents 

with disorders who could both have children with Anxiety Disorder and reported 

negative impact.  

Parents may change their behavior in attempts to prevent or reduce child 

distress. In Thompson-Hollands et al. (2014) study with 119 children and their parents, 

children’s anxiety was assessed at a university-affiliated outpatient Anxiety Disorders 

clinic in New England using both the anxiety disorder interview schedule for children 

(Silverman & Albano, 1997) and the CBCL. Parents’ behavior attempt to prevent or 

reduce child distress was measured by two questionnaires: The Family 

Accommodation Scale – Anxiety (FASA; Lebowitz et al., 2013), and Family 

Accommodation Checklist and Interference Scale (FACLIS) assessing frequency of 

parental accommodation over the past month. Ninety-seven percent of mothers and 

eighty-eight percent of fathers reported engaging in at least one type of behavior in 

response to their children’s fear or anxiety in the previous two weeks. Greater parental 
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behavior change due to children’s anxiety was associated with higher maternal distress 

in children. Parents exhibited more accommodation to children’s anxiety if the 

children had OCD, generalized and separation Anxiety Disorder, or specific phobias 

(Thompson-Hollands, Kerns, Pincus, & Comer, 2014). This study also is limited by 

the cross-sectional nature of the data.  

The association between Anxiety Disorder and risk factors might be explained 

through several different mechanisms. These mechanisms include direct genetic 

transmission of risk, parenting practices, observation of parental anxiety, or other 

pathways. For example; in the study by Rogers (Mulsow, Caldera, Pursley, Reifman, 

& Huston, 2002; Rogers et al., 2013) mentioned above, a history of maternal 

depression mediated the relationship between late preterm birth and Anxiety Disorders 

in preschoolers (Rogers et al., 2013). Similarly, behavioral inhibition partially 

mediated parents’ negative affectivity and mother’s parenting stress’ impact on 

children’s anxiety (Pahl et al., 2012).  

From the literature reviewed above, it is not clear the direction of effects. It is 

not clear whether certain parenting styles cause Anxiety Disorders in children. It is not 

clear whether preschoolers with Anxiety Disorders cause certain parenting behaviors 

in parents. Nor is it clear whether the association is due to shared genetic effects, or 

some other mechanisms. Further research is needed to further explore the bidirectional 

impact of maternal factors and children’s anxiety level. 
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Distal Predictors of Anxiety 

According to dynamic systems theory, distal contextual factors impact child 

development indirectly via proximal factors. For Infant Anxiety, maternal social 

support could impact Infant AD through maternal characteristic and parenting 

processes.  

Maternal social support. Also, maternal social support could help the 

negative impact of life events on children. Negative life events, particularly life events 

that are related to the children’s own behaviors, were predictive of increases in 

children’s anxiety symptoms and the likelihood of having an Anxiety Disorder. In 

addition, negative life events increased the number of anxiety diagnoses over the 5-

year follow-up period (Broeren, Newall, Dodd, Locker, & Hudson, 2014). It has been 

reported that preschoolers with Anxiety Disorder are more likely to have experienced 

a recent stressor compared to peers without a recent life stressor (Dougherty et al., 

2013; Edwards, Rapee, & Kennedy, 2010). On the other hand, experiencing life events 

that were described by mothers as having a positive impact on their children decreased 

the risk of the children being diagnosed with an Anxiety Disorder (Broeren et al., 

2014). In addition, child temperament played a role in the impact of positive life 

events. Behaviorally inhibited children experienced fewer positive life events, and the 

impact of these positive life events was also lower in behaviorally inhibited children 

than in behaviorally uninhibited children. However, behavioral inhibition did not 

interact with life events in the prediction of anxiety problems in their study. Therefore, 
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their study seems to indicate that behavioral inhibition and life events act as additive 

risk factors in the development of anxiety problems (Broeren et al., 2014).  

 Lower family income also places children at risk for anxiety symptoms 

(Hopkins, Lavigne, Gouze, LeBailly, & Bryant, 2013). Hopkins and colleagues 

examined multi-domain factors related to preschoolers’ anxiety and depression in 796 

4-year-olds. They used self-report questionnaires, structured interviews and 

observations to measure different variables. Their contextual variables included Social 

Economic Status, Life Event Stress, Family conflict, and parental depression. Their 

parenting variables included parent support, hostility, and scaffolding. They also 

measured children’s negative affect, effortful control, inhibitory control, sensory 

regulation, attachment, and IQ. Children’s depression and anxiety was assessed during 

a diagnostic interview, and also reported by parents using the Child Symptom 

Inventory (CSI, Gadow and Sprafkin, 2000). The results of their models added to 

literature by indicating that Social Economic Status had indirect effects on children’s 

anxiety and depression via parenting depression symptoms and parenting behavior. 

One limitation of the study is the cross-sectional design. Further longitudinal studies 

will be needed to explicate the putative links.  

Baer and colleagues (2012) examined generalized Anxiety Disorder in families 

in poverty in 2338 dyads of mothers and their children. Mother’s generalized Anxiety 

Disorder was assessed during a composite international diagnostic interview. Mothers 

completed the Child Behavior Check List (CBCL: Achenbach and Rescorla 2000) to 

measure children’s withdrawn and anxious/depressed symptoms, and a 5 questions 5 
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points Likert-type scale to measure maternal parenting stress. Mothers parenting 

behaviors were measured during home observation using the Home Observation 

Measurement of the Environment (HOME: Caldwell and Bradley 2001). Using the 

large sample, they found that poor mothers had greater odds of being classified as 

having generalized Anxiety Disorder than non-poor mothers. Their findings suggest 

that anxiety in poor mothers is not psychiatric, but a reaction to severe environmental 

deficits. One limitation of their paper is that their sample only contains a small number 

of mothers with generalized Anxiety Disorder.  

Mothers’ personality characteristics also have been examined as predictors of 

parenting style. Clark, Kochanska, and Ready (2000) examined mothers’ personality 

and its interaction with infants’ negative emotionality as predictors of parenting 

behavior in a longitudinal and multimethod study. 112 mothers reported their 

personalities when infants were 8 to 10 months old. They observed two aspects of 

parenting: maternal responsiveness and power assertion in mother-child interactive 

contexts when infants were 13 to 15 months old. They found that maternal neuroticism 

and high power assertion in parenting. Further, Clark et al. (2000) reported the 

moderate role of maternal extraversion. Specifically, child temperament was no 

associated to the use of power-assertive techniques in parenting among mothers who 

were low in extraversion. However, negative temperament was associated with a 

higher use of power assertion in parenting among mothers who were high in 

extraversion. Also, they reported that mothers who scored high in neuroticism appears 

to be more likely use power-based parenting. Their results also suggest that the 
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associated between personality and parenting need to be considered in conjunction 

with child temperament. 

Moderating Factors 

Gender and temperament. The current literature also suggests that child 

gender and difficult temperament may have moderating roles in anxiety. First, gender 

moderates the relationship between temperament and anxiety. For example, difficult 

temperament was reported to associate with fear in four-year-old boys, but not in four-

year-old girls in Dougherty and colleagues (2011) study. Also, anxiety in girls is more 

easily impacted by family factors than anxiety in boys as reported in one study (Towe-

Goodman, Franz, Copeland, Angold, & Egger, 2014). The moderating role of gender 

and temperament on anxiety might be explained by differential beliefs about the 

acceptability and the desirability of temperamental attributes for girls and boys. More 

parental acceptance exists of shyness in girls and irritability in boys. Overall, research 

on gender differences and parenting suggests there might be gender differences in the 

mechanism of how parenting influences anxiety in infants. That is, mother-son 

interactions are not the same as mother-daughter interactions, and these differences 

eventually differenced result in different levels of anxiety. For example, mothers of 

daughters having difficult temperament more likely to feel stressed and depressed than 

mothers of sons having difficult temperament. The reason for this being because 

mothers of sons expected that their boys would have a difficult temperament, whereas 

mothers of daughters did not. However, there is very little research on anxiety in 
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infancy or early childhood documenting gender differences in their results. Future 

examination on gender differences on anxiety in early life is needed.  

Wichstrom, Belsky, and Berg-Neilsen (2013) investigated both distal and 

proximal risk factors on Anxiety Disorder in 1000 four-year-old children living in 

Norway. They used multiple resources to measure children’s emotional and behavioral 

problems and distal and proximal risk factors. Specifically, they measured children’s 

emotional and behavioral problems by interviewing their parents using the Preschool 

Age Psychiatric Assessment. They observed parent-child interaction and attachment 

type. Finally, the children’s preschool teacher rated children’s social competence. Two 

years later, 797 children were assessed again. Based on their large sample size, their 

results indicated that elevated levels of behavioral inhibition, ADHD, parental anxiety, 

and peer victimization, along with low scores on social skills at age 4, significantly 

predicted Anxiety Disorders at age 6. One strength of their study is that they used 

multiple informants on the measurement and relying on a diagnostic interview to 

measure Anxiety Disorders. One limitation of their study is that they measure the 

distal factors and mediating factors at the same time and therefore cannot verify the 

causal ordering of variables in their model.  

Current Study  

Many factors were identified as impacting child anxiety/depression in research 

on older children including child, maternal, and contextual factors. However, very few 

studies examined anxiety in infants. In order to fill the research gap, current study was 
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designed to examine the direct and indirect effects of child, maternal and contextual on 

anxiety in infancy.  

Therefore, the focus of the present study is on factors that influence Infant AD 

in toddlers at 24 and 36 months of age. The purposes of the current study include three 

folds. The first purpose of current study is to test if the child, maternal, and contextual 

predictors found in the research on older children also predict anxiety in infants at 24 

and 36 months, the second purpose of current study is to examine the direct and 

indirect influence of some proximal and distal factors for Infant AD at 36 months with 

controlling for Infant AD at 24 months, and the third purpose of current study is to 

examine further distal factors for Infant AD at 24 months. Further, the proximal and 

distal factors for Infant AD at 24 months and 36 months will be chosen differently 

based on the availability of data and the purpose of current study. Specifically, for 

Infant AD at 36 months, current study will examine the direct and indirect effects of 

infant difficult temperament, and maternal depression and parenting stress measured at 

6-months on Infant AD at 36 months and controlling for Infant AD at 24 months; for 

Infant AD at 24 months, current study will examine the direct and indirect effects of 

infant difficult temperament, maternal personality, and maternal social support on 

Infant AD at 24 months. Also, current study will not only examine the Infant AD 36 

months and 24 months in total sample, but also in boy and girl sample separately to 

examine possible gender differences.  

Based on the research purposes stated above and the findings of previous 

research the following hypotheses were generated. Four hypotheses will be tested to 
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address the first purpose. Three hypotheses will be tested to address the second 

purpose. And three hypotheses will be tested to address the third purpose. 

Research Purpose #1 

36-months. Hypothesis 1a: Maternal depression, parenting stress, maternal 

negativity and sensitivity measured at 6, 15, 24, and 36 months will significantly 

predict Infant AD at 36 months. Specifically, high levels of maternal depression, 

parenting stress, negativity, and low levels of maternal sensitivity will result in higher 

levels on Infant AD at 36 months.  

Hypothesis 1b: Maternal social support measured at 6, 15, 24, and 36 months, 

will predict Infant AD at 36 months after controlling for the variables in Ho 1a. That 

is, high levels of social support will result in lower levels of Infant AD at 36-months 

above and beyond the contributions of variables in H1a. 

24-Months. Hypothesis 1c: Maternal depression, parenting stress, maternal 

negativity and maternal sensitivity measured at 6, 15, and 24 months contribute to 

Infant AD at 24 months. Maternal depression, parenting stress, maternal negativity and 

sensitivity measured at 6, 15, and 24, months will significantly predict Infant AD at 24 

months. Specifically, high levels of maternal depression, parenting stress, negativity, 

and low levels of maternal sensitivity will result in higher levels on Infant AD at 24 

months.  

Hypothesis 1d: Maternal social support measured at 6, 15, and 24months, will 

predict Infant AD at 24 months after controlling for the variables in Ho 1c. That is, 
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high levels of social support will result in lower levels of Infant AD at 24-months 

above and beyond the contributions of variables in Ho1c. 

Research Purpose #2 

Hypothesis 2a: Infant difficult temperament at 6 months will predict more 

maternal negativity and depression at 24 months, and higher levels of Infant AD at 24 

months. These in turn will predict higher levels of Infant AD at 36 months,  

Hypothesis 2b: Maternal depression at 6 months will predict more maternal 

negativity and depression at 24 months, and higher levels of Infant AD at 24 months. 

These in turn will predict higher levels of Infant AD at 36 months,  

Hypothesis 2c: Parenting stress at 6 months will predict more maternal 

negativity and depression at 24 months, and higher levels of Infant AD at 24 months. 

These in turn will predict higher levels of Infant AD at 36 months.  

Research Purpose #3 

Hypothesis 3a: Infant difficult temperament at 6-months will result in more 

maternal negativity, and depression and parenting stress at 15 months, and these in 

turn will result in higher levels of Infant AD at 24 months,  

Hypothesis 3b: Low maternal social support at 6 months will result in more 

maternal negativity, depression, and parenting stress at 15 months, and these in turn 

will result in higher levels of Infant AD at 24 months,  

Hypothesis 3c: Maternal personality measured at 6 months will result in less 

maternal negativity, depression, and parenting stress at 15 months, and these in turn 

will result in lower levels of Infant AD at 24 months. 
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Table 2.1.  

Proximal and distal predictors of anxiety/depression in literatures 
Predictors Studies 

Proximal 
predictors 

Child 
Characteristics 

Temperament Warren & Simmens, 2005; Dougherty 
et al., 2011; Dougherty et al., 2013; 
Laredo et al., 2007; Braungart-Rieker, 
Hill-Soderlund, & Karrass, 2010; 
Hudson, et al., 2011; Broeren et al., 
2014;  

Gender Toufexis, Myers, & Davis, 2006; 
Paulus et al., 2015; 

Genetic & Biological Factors Ask, Torgersen, Seglem, & Waaktaar, 
2014; Chen, Yu, Li, & Zhang, 2015; 
Dougherty et al., 2011; Eley et al., 
2003; Krebs, Waszczuk, Zavos, 
Bolton, & Eley, 2015; 

Maternal 
Characteristics 

Depression Warren & Simmens, 2005; Mian et 
al., 2011; Hopkins, et al., 2013; Lewis 
et al., 2011; 

Anxiety Hudson et al., 2011; 
Parenting Stress Essex et al., 2002;  
Parenting Process  
 Maternal Sensitivity Warren & Simmens, 2005; Braungart-

Rieker et al., 2010; Affrunti & 
Woodruff-Borden, 2015; Lazarus et 
al, 2016; 

 Maternal Negativity Park, Belsky, Putnam, & Crnic, 1997; 
Arcus, Gardner, & Anderson, 1992; 
Stewart, Henderson, & Chen, 1997;  

Distal predictors Social Support Mulsow et al., 2002; 
Negative Life Events Broeren et al, 2014; Dougherty et al., 

2013; Edwards, Rapee, & Kennedy, 
2010 

Child Gender Dougherty et al., 2011; Towe-
Goodman et al., 2014; 

Child Temperament Dougherty et al., 2011 
Family Income Hopkins et al., 2013; Bear et al, 2012 

Maternal Anxiety Wichstrom, Belsky, & Berg-Neilsen, 
2013 

Maternal Personality Clark, Kochandka, & Ready, 2000; 
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Table 2.2.  

Proximal and distal predictors of anxiety/depression in current study 
Infant 
Anxiety/Depression 
at 36 months 

Proximal Predictors Maternal Negativity at 24 Month 
Maternal Depression at 24 Month 
Infant Anxiety/Depression at 24 
Month  

Distal Predictors Difficult Temperament at 6 month 
Maternal Depression at 6 month 
Parenting stress at 6 month 

Control Variables Maternal Education 
Maternal Age 
Income-to-need Ratio 

Infant 
Anxiety/Depression 
at 24 months 

Proximal Predictors Maternal Negativity at 15 months 
Maternal Depression at 15 months 
Parenting Stress at 15 months 

Distal Predictors Difficult Temperament at 6 months 
Social Support at 6 months 
Maternal Agreeableness at 6 months 

Control Variables Maternal Education 
Maternal Age 

  Income-to-need Ratio 
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CHAPTER III 

METHODOLOGY 

This chapter introduces the dataset and measures used in current investigation, 

and presents the analytic methods to be used in current investigation. Overall, the 

current investigation uses a secondary data set from NICHD Study of Early Child Care 

(NICHD-SECC). The NICHD-SECC data was provided by Dr. Yvonne Caldera, who 

was the project coordinator of the NICHD-SECC at the Kansas site. For the purpose of 

current investigation, only the first two phases of the NICHD-SECC data were used. 

And the detailed participants and measures information is provided in the following 

sections. 

Description of Data  

The NICHD-SECC is a longitudinal study including 1364 children born in 

1991 (see NICHD ECCRN, 1998). Participants in the NICHD Study of Early Child 

Care were recruited throughout 1991 from 31 hospitals near the following sites: Little 

Rock, AR; Orange County, CA; Lawrence and Topeka, KS; Boston, MA; 

Philadelphia, PA; Pittsburgh, PA; Charlottesville, VA; Morganton and Hickory, NC; 

Seattle, WA; and Madison, WI. Potential participants were selected from among 8986 

mothers giving birth during selected 24-hour sampling periods during the year 1991. 

Participants were selected in accordance with a conditionally random sampling plan 

that was designed to ensure that the recruited families reflected the demographic 

diversity (economic, educational, and ethnic) of the catchment area at each site. More 
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specifically, the sampling plan called for insuring that 10% of families have mothers 

who did not graduate from high school, that 10% of the families be single parent, and 

that 10% families be ethnic minority. Participants were excluded from the sample if 

(1) the mother was under 18; (2) the mother did not speak English; (3) the family 

planned to move; (4) the child was hospitalized for more than 7 days following birth or 

had obvious disabilities; or (5) the mother had a known or acknowledged substance 

abuse problem. A total of 1,364 families with healthy full term newborns were 

enrolled; 58% of the families who were asked agreed to participate in the study. The 

recruited families included 24% ethnic minority children, 10% mothers without a high 

school diploma, and 14% single mothers. The table 3.1 exhibits the sample 

characteristics of the data. Two-year child outcome was available for 1081 children, 

and three-year child outcome data were available for 1041 children. Compare with 

nonparticipating children from the originally enrolled sample, participants came from 

households with a better finance situation and more educated mothers (NICHD 

ECCRN, 1998). At each assessment time, I include all the children in the NICHD-

SECC dataset with no missing data on our outcome and independent variables. 

Data used in this investigation was collected from the time the child was 1 

month of age through 36 months of age (see NICHD ECCRN, 1998). In the 1-month 

visit, basic demographic information on the child and family was reported by mother 

using questionnaires. Interviews with caregivers were conducted when children were 

6, 15, 24, and 36 months of age. Data were gathered in the laboratory and in the home 

on children’s internalizing problems, mothers psychological functioning, mother-child 
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interaction, and the quality of the home environment when children were 15, 24, and 

36 months of age. At all home visits, mothers reported on a variety of factors, 

including household composition and family income. In addition, at the 1-month visit, 

mothers completed a modified attitude toward maternal employment questionnaire 

(Greenberger et al., 1988). At 6 months, they completed a modified infant 

temperament questionnaire. At the 15, 24 and 36-month home visits, mothers and 

infants were videotaped in a 15 min play interaction adapted from a procedure used by 

Vandell (1979), and the home visitor completed the infant/ toddler HOME scale 

(Carey & McDevitt, 1984). 

Measures  

Family demographic information. Family demographic information was 

obtained at 1month home interview. The information utilized in this study includes: 

children’s gender, children’s ethnicity, mother’s age, and mother’s education level. 

Mother reported the children’s gender, ethnicity, mother’s age, and education level. 

The dummy variable of children’s gender was created with 0 represents boy and 1 

represents girl. Family finance information was reported at the 1-month visit and 

updated at each visit or via phone. An income-to-needs ratio was calculated to indicate 

family finance situation. The income-to-needs ratio is an index of family economic 

resources, with higher scores indicating greater financial resources per person in the 

household. Family income (exclusive of welfare payments) was divided by the poverty 

threshold, which was based on total family size.  
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Infant temperament. Infant temperament was reported by mother at 6 month 

using fifty-five 6-point items from the Infant Temperament Questionnaire (Medoff-

Cooper, Carey, & McDevitt, 1993). The items represented the following subscales: 

approach, activity, intensity, mood, and adaptability. The composite measure reflected 

difficult temperament and was created by calculating the mean of the nonmissing 

items with appropriate reversal of scales, Higher scores reflect a more difficult 

temperament with which a child see as more intense, less positive in mood, and less 

adaptable to daily routines. The Cronbach alpha of the composite infant temperament 

was .81 (NICHD ECCRN, 1998). In our sample, the score ranged from 1.5 to 4.7 with 

a mean score of 3.16.  

Maternal depression. Maternal depression was assessed using the CES-D 

scale (CES-D, Radloff, 1977) at 06 and 24 months. Respondents rate the frequency of 

occurrence during the past week of 20 symptoms. Response categories are "rarely or 

none of the time (less than 1 day)," "some or a little of the time (1-2 days)," 

"occasionally or a moderate amount of time (3-4 days) 11, and "most or all of the time 

(5-7 days). Eleven scales range from 0 to 60, with higher score indicating a higher 

level of depression. A score of 16 suggests potential referral for further assessment.  

Maternal sensitivity and negativity. Mothers’ sensitivity and negativity was 

rated from the videotaped semi-structured procedures in the home at 6 and 15 months 

and in the lab at 24 and 36 months. The rating of maternal sensitivity addressed the 

promptness and appropriateness of the mother’s response to the child’s social gestures, 

expressions, and other signals. And the 4-point rating of maternal negativity addressed 
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the frequency and intensity of negative affect directed to the child. For ratings at 6, 15, 

and 24 months, 13 4-points global qualitative scales addressing qualitative aspects of 

maternal and child behavior were adapted from the Qualitative Scales of the 

Caregiving Environment (Jaeger, 1999), at 36 months, 7-point qualitative rating scales 

were used to rated maternal supportive presences, which were adapted from Egeland 

and Heister (1993). The 7-point rating of maternal sensitivity was rescaled to have 

same mean with the measurement of maternal sensitivity at 6, 15, and 24 months.  

Parenting stress. The 25-item Abidin Parenting Stress Index was used to 

assess maternal parenting stress at 6 months (Abidin, 1983). Items were answered on a 

5-point Likert scale ranging from 1 = strongly disagree to 5 = strongly agree. Higher 

scores represented greater parenting stress. Parenting stress was assessed at the 15-, 

24-, and 36-month visits using the Parenting Experiences Scale (Barnett & Marshall, 

1991). This scales reflected stress that mothers felt about parenting by asking them to 

response how much they were concerned about situations. Response ranged from 1 = 

not at all concerned to 4 = extremely concerned. Higher scores represented greater 

parenting stress.  

Maternal personality. Three of the five NEO personality factors were 

assessed in NICHD-SECC data at 6 months, including neuroticism, extraversion, and 

agreeableness. The neuroticism subscale assessed adjustment and emotional instability 

and identifies individuals prone to psychological distress, unrealistic ideas, extensive 

cravings or urges, and maladaptive coping responses. Persons scoring high on this 

scales can be characterized as worrying, nervous, emotional, insecure, inadequate and 
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hypochondriacal, whereas a person scoring low can be described as calm, relaxed, 

unemotional, hardy, secure and self-satisfied. Only three of the six facets of the full 

NEO PI neuroticism scale were being used in the NICHD-SECC study: including 

anxiety, hostility and depression.  

The extraversion subscale of the NEO personality assesses the quantity and 

intensity of interpersonal interactions, activity level, need for stimulation, and capacity 

for joy. Persons scoring high on this subscale are characterized as sociable, active, 

talkative, person-oriented, optimistic, fun-loving and affectionate, whereas persons 

scoring low on this scale are reserved, sober, unexuberant, aloof, task-oriented, retiring 

and quiet. Two of the six facets of the extraversion subscale were used in the NICHD-

SECC date: warmth and positive emotions.  

In the NICHD-SECC data, the agreeableness was measured by the 12 items 

agreeableness subscale of the NEO FFI (costa & McCrar, 1989). The agreeableness 

subscale assesses sic facets of interpersonal interaction, such as trust, modesty, 

compliance, altruism, straightforwardness, and tender-mindedness. Lower scores 

indicated hard-headedness and competitiveness whereas higher scores are indicative of 

compassion and cooperation.  

Social support. The 11-item Relationships with Other People Scale (Marshall 

& Barnett, 1993) completed by the mother measured her perceptions of social support 

availability over the past month at 6-, 15-, 24-, and 36-month home visits. For each 

item mothers, responded to statements such as “The people who are important to me 

encourage me when I feel discouraged or down.” Responses ranged, form 1 = none of 
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the time to 6 = all of the time. A high score reflected the mother’s perception that 

support was available to her more of the time.  

Infant Anxiety/Depression. Infant Anxiety/Depression was rated by parents 

by reporting infant’s anxiety and depression symptoms using the Child Behavior 

Checklist for Age 2-3 (Achenbach CBCL/2-3, 1992) at 24 and 36 months in the 

laboratory. The purpose of this assessment is to obtain a parental rating of children’s 

behavioral/emotional problems. Mothers rate their child on 10 items that describe the 

child currently or within the last 2 months, with 0 = not true, 1 = sometimes true, and 2 

= very true. The total scores range from 0 to 20 with higher score indicating higher 

level of anxiety and depression in infants and lower score indicating lower degree of 

anxiety and depression.  

Data Analysis 

Varied statistical analysis to test the hypotheses were estimated in STATA 14 

(StataCorp, 2015). To test Hypotheses 1a to 1d, seven hierarchical analyses were 

conducted: three on Infant AD at 24 months, and four on Infant AD at 36 months. For 

all regressions, the order of entry of the predictors was: block 1 – infant difficult 

temperament, children’s gender, mother’s age, mother’s education, income-to-need 

ratio, three aspects of maternal personality; block 2 – maternal depression, parenting 

stress, sensitivity, and negativity; block 3 – social support. Thus, social support was 

entered in the last step to assess the predictive utility in relation to infant’s anxiety. In 

the three hierarchical regression analyses on Infant AD at 24 months, the independent 

variables were measured at 6, 15, and 36 months respectively, also, in the four 
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hierarchical regression analyses on Infant AD at 36 months, the independent variables 

were measured at 6, 15, 24, and 36 months respectively. 

To test hypotheses 2a to 2c, a path analysis was conducted to examine the 

indirect effects of parenting stress, maternal depression, and infant difficult 

temperament. The path analysis had Infant AD at 36 months as outcome, infant 

difficult temperament at 6 months, maternal depression at 6 months, and parenting 

stress at 6 months as distal variables, and maternal negativity at 24 months, maternal 

depression at 24 months, and Infant AD at 24 months were included as 

proximal/mediating variables. Then, the same model was run using girls sample and 

boys sample separately to test gender differences. 

To test hypotheses 3a, 3b and 3c, a second set of path models was tested with 

Infant AD at 24 months as outcome. Maternal agreeableness at 6 months, infants’ 

temperament at 6 months, and maternal social support at 6 months were entered as 

distal variables, and maternal negativity at 15 months, maternal depression at 15 

months, and parenting stress at 15 months were included as proximal/mediating 

variables. Then, the same model was run using girls sample and boys sample 

separately to test gender differences.  
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Table 3.1.  

Characteristics of the NICHD-SECC sample.  
 
  Total (N=1,364)  
    N (%)   
Child's Ethnicity  
 White 1042 (76)  
 Black 173 (13)  
 Hispanic 83 (6)  
 Other 66 (5)  
Maternal Education  
 < 12 grade 139 (10)  
 High school or GED 287 (21)  
 Some college  455 (33)  
 Graduate from College  284 (21)  
 Postgraduate work 219 (17)  
Income-to-Needs Ratio  
 0-1 310 (24)  
 1-2 274 (22)  
 2-3 268 (21)  
 3-4 158 (12)  
  >4 264 (21)   
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CHAPTER IV 

RESULTS 

Preliminary Analyses 

In the preliminary analyses, descriptive analyses and correlations were 

performed to investigate collinearity among the predictor variables. Mean and standard 

deviations for longitudinal variables are presented in table 4.1.  

A correlation analyses was conducted not only to examine the relationships 

between Infant AD and predictor variables, but also to check whether any of the 

predictors were highly correlated with each other. Variables that have perfect 

collinearity may be redundant and thus only need to be included in the model once. 

Therefore, it was important to examine the correlation matrix to determine if any of 

the study variables highly correlated with each other. The results of the correlations 

are presented in table 4.2. For the purpose of this study, only the results from 24-

month measures of the longitudinal predictor variables were reported in table 4.2.  

The correlation matrix showed that the highest correlation of Infant AD and 

predictors existed between infant’s anxiety at 24 months and at 36 months (r = .610; p 

< .01). Infant’s anxiety measured at 24 months was positively correlated with infant 

difficult temperament (r = .266; p < .01), maternal neuroticism (r = .297; p < .01), 

maternal depression (r = .286; p < .01), and parenting stress (r = .173; p < .01). 

Similarly, infant’s anxiety measured at 36 months was positively correlated with infant 

difficult temperament (r = .264; p < .01), maternal neuroticism (r = .240; p < .01), 
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maternal depression (r = .250; p < .01), and parenting stress (r = .169; p < .01). 

Maternal negativity was slightly correlated with infant’s anxiety at 24 months (r = 

.091; p < .05), and infant’s anxiety at 36 months (r = .106; p < .05). Other predictors 

correlated negatively with Infant Anxiety. Specifically, maternal agreeableness was 

correlated negatively with infant’s anxiety at 24 months (r = -.236; p < .01) and 36 

months (r = -.261; p < .01); maternal social support was correlated negatively with 

infant’s anxiety at 24 months (r = -.161; p < .01) and 36 months (r = -.136; p < .01); 

maternal sensitivity was correlated negatively with infant’s anxiety at 24 months (r = -

.149; p < .01) and 36 months (r = -.188; p < .01).  

Predictors were moderately correlated with each other, with the highest 

correlation existing between maternal sensitivity and maternal negativity (r = -.599; p 

< .01). Infant’s difficult temperament was positively and significantly correlated with 

maternal neuroticism (r = .226; p < .01) and maternal depression (r = .159; p < .01), 

and negatively and significantly correlated with maternal agreeableness (r = -.214; p < 

.01) and maternal sensitivity (r = -.148; p < .01). Maternal agreeableness was 

positively and significantly correlated with maternal extraversion (r = .307; p < .01), 

maternal social support (r = .267; p < .01), and maternal sensitivity (r = .291; p < .01), 

and negatively and significantly correlated with maternal neuroticism (r = -.431; p < 

.01), maternal depression (r = -.313; p < .01), parenting stress (r = -.224; p < .01), and 

maternal negativity (r = -.226; p < .01). Maternal extraversion was positively and 

significantly correlated with maternal social support (r = .258; p < .01) and maternal 

sensitivity (r = .155; p < .01), and negatively and significantly correlated with 
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maternal neuroticism (r = -.357; p < .01), maternal depression (r = -.194; p < .01), and 

parenting stress (r = -.243; p < .01). Maternal neuroticism was positively and 

significantly correlated with maternal depression (r = .462; p < .01) and parenting 

stress (r = .314; p < .01), and negatively and significantly correlated with maternal 

social support (r = -.332; p < .01) and maternal sensitivity (r = -.180; p < .01). Further, 

Maternal social support was negatively and significantly correlated with maternal 

depression (r = -.422; p < .01) and parenting stress (r = -.397; p < .01). Maternal 

depression was positively and significantly correlated with parenting stress (r = .356; 

p < .01) and maternal negativity (r = .170; p < .01), and negatively and significantly 

correlated with maternal sensitivity (r = -.244; p < .01). Overall, the Infant AD at 24 

months was moderately correlated with Infant AD at 36 months and significantly 

correlated with predictors. Also, there did not exist strong collinearity among 

predictors. 

Results of Hypotheses Testing 

 The following paragraphs report the results of hypotheses testing in the order 

of hypotheses.  

Hypothesis 1a and 1b: Infant Anxiety/Depression at 36 months 

In hypothesis 1a, it was expected that maternal depression, parenting stress, 

maternal sensitivity, and maternal negativity measured at 6, 15, 24, and 36 months 

would significantly contribute to Infant AD at 36 months. Specifically, high levels of 

maternal depression, parenting stress and negativity measured at 6, 15, 24, and 36 

months would result in high levels of infant AD at 36 months. In hypothesis 1b, it was 
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expected that maternal social support measured at 6, 15, and 24 months, would 

significantly predict, Infant AD at 36 months while these factors measured at 36 

months would be significantly correlated to Infant AD at 36 months. Table 4.3 

presents the results of a set of regressions predicting Infant AD at 36 months using 

predictors measured at varied times to test H1a and H1b.  

Six-month predictors of Infant Anxiety/Depression at 36 months. In the 

first hierarchical regression on Infant AD at 36 months using predictors at 6 months, 

the inclusion of maternal depression, parenting stress, maternal sensitivity, and 

maternal negativity measured at 6 months, was significant and explained an additional 

2.9% of the variance in Infant AD at 36 months, ΔR2 = .029, ΔF (4, 1115) = 9.665, p < 

.001. Infant AD at 36 months was predicted by parenting stress at 6 months (Β = .028, 

p < .001). Maternal sensitivity at 6 months was not significantly linked to Infant AD at 

36 months (Β = .081, p < .1). However, maternal negativity at 6 months was found 

significantly and positivity linked to Infant AD at 36 months (Β = .715, p < .01). Then, 

the social support at 6 months was entered in to the equation, but it was not 

significant, ΔR2 = .000, ΔF (1, 1114) = 0.162, p = .688. In sum, high levels of maternal 

depression and maternal negativity measured at 6 months significantly predicted high 

levels of Infant AD at 36 months in the final equation.  

Fifteen-months predictors of Infant Anxiety/Depression at 36 months. In 

the second hierarchical regression on Infant AD at 36 months using predictors at 15 

months, the inclusion of maternal depression, parenting stress, maternal sensitivity, 

and maternal negativity measured at 15 months was significant and explained an 
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additional 1.9% of the variance in Infant AD at 36 months after all other variables 

were controlled for, ΔR2 = .019, ΔF (4, 1110) = 6.515, p < .001. Infant AD at 36 

months was not significantly predicted by parenting stress at 15 months (Β = .002, p > 

.05) and maternal negativity at 15 months (Β = .497, p > .05) after controlling for 

infant difficult temperament at 6 months and maternal depression at 15 months. The 

adjusted R2 of the final equation is .42. This equation explained 42% of the total 

variance in Infant AD at 36 months. Then, the social support at 15 months was entered 

in to the equation, and it did not significantly contribute to the change in R2, ΔR2 = 

.000, ΔF (1, 1109) = 0.006 p = .936. In sum, independent variables measured at 15 

months in block 2 and 3 were not significantly related to Infant AD at 36 months in 

the final equation.  

Twenty-four-months predictors of Infant Anxiety/Depression at 36 

months. In the third hierarchical regression on Infant AD at 36 months using 

predictors at 24 months, the inclusion of maternal depression, parenting stress, 

maternal sensitivity, and maternal negativity measured at 24 months, was significant 

and explained an additional 2.9% of the variance in Infant AD at 36 months after all 

other variables were controlled for, ΔR2 = .023, ΔF (4, 1008) = 3.206, p < .05. In the 

final equation, Infant AD at 36 months was predicted by maternal depression at 24 

months (Β = .023, p < .05). Then, the social support at 24 months was entered in to the 

equation, ΔR2 = -.003, ΔF (1, 1006) = -4.297, p = 1. 

In other words, higher levels of maternal depression and Infant AD at 24-

months resulted in higher levels of Infant AD at 36-months. The adjusted R2 of the 
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final equation is .41. The equation explained 41% of the total variance in Infant AD at 

36 months. In sum, maternal depression measured at 15 months was significantly 

linked to Infant AD at 36 months in the final equation.  

Thirty- six-month independent variables of Infant Anxiety/Depression at 

36 months. In the last hierarchical regression on with Infant AD at 36 months as the 

dependent variable using independent variables measured at 36 months, the inclusion 

of maternal depression, parenting stress, maternal sensitivity, and maternal negativity 

was significant and explained an additional 6% of the variance in Infant AD at 36 

months after all other variables were controlled for, ΔR2 = .06, ΔF (4, 1080) = 18.819, 

p < .001. Then, the social support at 36 months was entered in to the equation, ΔR2 = -

.002, ΔF (1, 1077) = -5.295, p = 1.  

Infant AD at 36 months was linked to maternal depression at 36 months (Β = 

.040, p < .01) and parenting stress at 36 months (Β = .033, p < .01). The adjusted R2 of 

the final equation is .43. The equation explained 43% of the total variance in Infant 

AD at 36 months. In other words, the more parenting stress a mother has at 36 months 

the higher the level of anxiety her infant exhibits at 36 months. Also, mothers who 

reported higher level of depression at 36 months are more likely to have infants with 

higher levels of anxiety at 36 months. In sum, maternal depression and parenting stress 

measured at 36 months were significantly associated to Infant AD at 36 months in the 

final equation. 
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Hypothesis 1c and 1d: Infant Anxiety/Depression at 24 months 

In hypothesis 1c. it is expected that Maternal depression, parenting stress, 

maternal negativity and maternal sensitivity measured at 6, 15, and 24 months 

contribute to Infant AD at 24 months. In hypothesis 1d, it is expected that Maternal 

social support measured at 6 or 15 or 24 months, contributes to Infant AD at 24 

months. Table 4.4 presents the results of a set of regressions predicting Infant AD at 

24 months using predictors measured at varied times to test H1c and H1d. 

Six-month predictors of Infant Anxiety/Depression at 24 months. In the 

first hierarchical regression on Infant AD at 24 months using predictors at 6 months, 

the inclusion of maternal depression, parenting stress, maternal sensitivity, and 

maternal negativity measured at 6 months was significant and explained an additional 

1.2% of the variance in Infant AD at 24 months after all other variables were 

controlled for, ΔR2 = .012, ΔF (4, 1128) = 3.673, p < .01. Specifically, Infant AD at 24 

months was predicted by maternal depression at 6 months (Β = .028, p < .05). The 

higher the level of maternal depression at 6 months, the higher the level of Infant AD 

at 24 months. Also, parenting stress at 6 months (Β = .029, p < .01) positively and 

significantly predicted Infant AD at 24 months. The adjusted R2 of the final equation is 

.16. The equation explained 16% of the total variance in Infant AD at 24 months Then, 

the social support at 6 months was entered in to the equation was not significant and 

explained an additional 0.1% of the variance in Infant AD at 24 months after all other 

variables were controlled for, ΔR2 = .001, ΔF (1, 1126) = 1.886, p = .17. In sum, 
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maternal depression and parenting stress measured at 6 months were significantly 

associated to Infant AD at 24 months in the final equation. 

Fifteen-months predictors of Infant Anxiety/Depression at 24 months. In 

the second hierarchical regression on Infant AD at 24 months using predictors at 15 

months, the inclusion of maternal depression, parenting stress, maternal sensitivity, 

and maternal negativity measured at 15 months was significant and explained an 

additional 2.1% of the variance in Infant AD at 24 months, ΔR2 = .021, ΔF (4, 1124) = 

7.172, p < .001. Infant AD at 24 months was predicted by maternal depression at 15 

months (Β = .037**, p < .01) and maternal parenting stress at 15 months (Β = .040, p < 

.01). Maternal sensitivity at 15 months (Β = -.152, p < .01) significantly predicted 

Infant AD at 24 months and positively.  

Then, the social support at 15 months was entered in to the equation and 

explained an additional 0.2% of the variance in Infant AD after all other variables 

were controlled for, ΔR2 = .002, ΔF (1, 1123) = 3.416, p = .065. Maternal social 

support at 15 months (Β = .250, p < .05) was a significant predictor of Infant AD at 24 

months in model 6. The adjusted R2 of the final equation is .17. The equation was 

significant and explained 17% of the total variance in Infant AD at 24 months. 

Therefore, mothers who exhibit less parenting stress at 15 months, less depression at 

15 months, and more sensitivity at 15 months are more likely to have infants who are 

less anxious at 24 months. In sum, maternal depression, parenting stress, and maternal 

sensitvity measured at 15 months were significantly associated to Infant AD at 24 

months in the final equation. 



Texas Tech University, Yang Liu, December 2017 

62 

Twenty-four-months independent variables of Infant Anxiety/Depression 

at 24 months. In the third hierarchical regression on Infant AD at 24 months using 

independent variables measured at 24 months, the inclusion of the maternal 

depression, parenting stress, maternal sensitivity, and maternal negativity measured at 

24 months explained an additional 1.2% of the variance in Infant AD at 24 months 

after all other variables were controlled for, ΔR2 = .017, ΔF (4, 1040) = .823, p = .51. 

Then, social support at 24 months was entered in to the equation, ΔR2 = -.003, ΔF (1, 

1038) = -5.245, p = 1.  

In model 7, Infant AD at 24 months was associated to maternal depression at 

24 months (Β = .031, p < .01), and parenting stress at 24 months (Β = .030, p < .05) 

after controlling for other variables. Maternal social support at 24 months was no 

longer significant. The adjusted R2 of the final equation is .15. The equation explained 

15% of the total variance in Infant AD at 24 months. In sum, maternal depression and 

parenting stress measured at 24 months were significantly associated to Infant AD at 

24 months in the final equation. 

Hypothesis 2a, 2b, and 2c: Infant Anxiety/Depression at 36 months 

A path analysis was conducted to examine the indirect effects of maternal 

depression, parenting stress, and infant difficult temperament on Infant AD at 36 

months. Figure 4.1 represents the results of a path analysis with Infant AD at 36 

months as outcome. Infant difficult temperament at 6 months, maternal depression at 6 

months, and parenting stress at 6 months were entered as distal variables, and maternal 

negativity and depression at 24 months, and Infant AD at 24 months were included as 
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proximal/mediating variables. Figure 4.1 presents the results of a path analysis 

predicting Infant AD at 36 months. In addition, to investigate whether the models 

would be different in girls and boys, the same path analyses were conducted separately 

for each gender. Figure 4.2 and 4.3 presents the results of the path analysis to test 

gender differences. 

Results of the model fit index included: χ2(7, n = 1,364) = 23.70, p < .01, AIC 

= 59949.231, sample size adjusted BIC = 60251.885, RMSEA = .042, CFI = .987, and 

TLI = .946, indicating good model fit. The standardized coefficients are reported in 

figure 4.1. As seen in figure 4.1, parenting stress at 6 months was positively and 

significantly related to maternal depression at 24 months (Β = .12, p < .001) and Infant 

AD at 24 months (Β = .14, p < .001). Parenting stress at 6 months was not 

significantly associated with maternal negativity at 24 months (Β = -.05, p = .09). 

Similarly, maternal depression at 6 months positively predicted maternal depression at 

24 months (Β = .42, p < .001) and Infant AD at 24 months (Β = .11, p < .001). The 

standardized coefficient of maternal depression at 6 months on maternal negativity 

was only significant at .1 (Β = .07, p = .08). Infants’ difficult temperament at 6 months 

related significantly to Infant AD at 24 months (Β = .18, p < .001) and maternal 

negativity (Β = -.01, p < .05). The path from infant difficult temperament at 6 months 

to maternal depression at 24 months was not significant (Β = .01, p = .709). Infant AD 

at 36 months was predicted by maternal depression at 24 months (Β = .10, p < .001), 

Infant AD at 24 months (Β = .53, p = .001), parenting stress at 6 months (Β = .11, p < 

.001), and infants’ temperament at 6 months (Β = .07, p < .01). 
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Gender. Next, a separate model was tested for girls and boys to examine 

gender differences. Figure 4.2 represents the results of a path analysis with Infant AD 

at 36 months as the outcome in girls. As seen in figure 4.2, parenting stress at 6 

months was positively and significantly related to maternal depression at 24 months (Β 

= .13, p < .01) and Infant AD at 24 months (Β = .09, p < .05). Parenting stress at 6 

months was also significantly associated with maternal negativity at 24 months in girls 

(Β = -.13, p < .01). Similarly, maternal depression at 6 months significantly and 

positively predicted maternal depression at 24 months (Β = .44, p < .001) and Infant 

AD at 24 months (Β = .12, p < .01) in girls. The standardized coefficient of maternal 

depression at 6 months on maternal negativity was still not significant (Β = .07, p = 

.08). Girl’s difficult temperament at 6 months related significantly to Infant AD at 24 

months (Β = .23, p < .001), but not maternal negativity (Β = -.03, p < or maternal 

depression at 24 months (Β = .01, p = .709). Girl’s anxiety at 36 months was also 

predicted by maternal depression at 24 months (Β = .09, p < .05), Infant AD at 24 

months (Β = .51, p < .001), parenting stress at 6 months (Β = .15, p < .001), and 

infants’ temperament at 6 months (Β = .10, p < .01). 

Figure 4.3 represents the results of the path analysis with Infant AD at 36 

months as outcome in boys. As seen in figure 4.3, parenting stress at 6 months was 

positively and significantly related to maternal negativity at 24 months (Β = -.06, p < 

.05), maternal depression at 24 months (Β = .12, p < .001) and boy’s anxiety at 24 

months (Β = .14, p < .001). Similarly, maternal depression at 6 months predicted 

positively maternal negativity at 24 months (Β = -.10, p < .01), maternal depression at 
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24 months (Β = .42, p < .001). and boy’s anxiety at 24 months (Β = .11, p < .001). 

Boy’s difficult temperament at 6 months positively and significantly predicted anxiety 

at 24 months (Β = .18, p < .001) and maternal negativity 24 months (Β = -.05, p < .05). 

The path from boy’s difficult temperament at 6 months to maternal depression at 24 

months is not significant (Β = .01, p = .709). Infant AD at 36 months was predicted by 

maternal depression at 24 months (Β = .10, p < .05), Infant AD at 24 months (Β = .56, 

p < .001), parenting stress at 6 months (Β = .11, p < .001), and difficult temperament 

at 6 months (Β = .07, p < .01). In sum, infant difficult temperament predicted Infant 

AD at 36 months directly and indirectly via Infant AD at 24 months, parenting stress 

predicted Infant AD at 36 month directly and indirectly via Infant AD at 24 months 

and maternal depression at 24 months.  

Hypothesis 3a, 3b, and 3c: Infant Anxiety/Depression at 24 months 

A second set of path models was tested with Infant AD at 24 months as 

outcome. Figure 4.4 presents the results of the path analysis predicting Infant AD at 24 

months. Figure 4.5 and 4.6 presents the results of the path analysis to test gender 

differences. Maternal agreeableness at 6 months, infants’ temperament at 6 months, 

and maternal social support at 6 months as distal variables, and maternal negativity at 

15 months, maternal depression at 15 months, and parenting stress at 15 months as 

proximal/mediating variables were tested, resulting in χ2(12, n = 1,364) = 148.75, p < 

.001. Results of other model fits index included AIC = 54734.913, sample size 

adjusted BIC = 55074.095, RMSEA = .01, CFI = .848, and TLI = .570, indicating 

good model fit.  
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In figure 4.4, the results of path analysis using total sample were reported. 

Most of the paths in the model were significant at level of .05. In detail, maternal 

agreeableness at 6 months negatively and significantly predicted maternal negativity at 

15 months (Β = -.14, p < .001), maternal depression at 15 months (Β = -.24, p < .001), 

and parenting stress at 15 months (Β = -.15, p < .001). Maternal social support at 6 

months also negatively and significantly predicted maternal depression at 15 months 

(Β = -.29, p < .001), and parenting stress at 15 months (Β = -.31, p < .01). Infants’ 

temperament at 6 months significantly predicted maternal depression at 15 months (Β 

= -.06, p < .05), and parenting stress at 15 months (Β = .08, p < .01) but not maternal 

negativity at 15 months (Β = -.05, p = .11). Infant AD at 24 months was predicted by 

infants’ temperament (Β = .18, p < .001), maternal agreeableness (Β = -.13, p < .001), 

maternal depression at 15 months (Β = .12, p < .001), and parenting stress at 15 

months (Β = .09, p < .01). The standardized coefficient of maternal negativity on 

Infant AD is .06 (p = .058) and was not significant. 

In figure 4.5, the results of path analysis with girls are reported. Most of the 

paths in the figure 4.4 were significant at level of 05. In detail, maternal agreeableness 

at 6 months negatively and significantly predicated maternal negativity at 15 months 

(Β = -.14, p < .001), maternal depression at 15 months (Β = -.29, p < .001), and 

parenting stress at 15 months (Β = -.15, p < .001). Maternal social support at 6 months 

also negatively and significantly predicted maternal depression at 15 months (Β = -.29, 

p < .001), and parenting stress at 15 months (Β = -.31, p < .01).  
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Girls’ difficult temperament at 6 months had small standardized coefficients 

with, maternal depression at 15 months (Β = -.06, p < .05), and parenting stress at 15 

months (Β = .08, p < .01) but not maternal negativity at 15 months (Β = -.05, p = .11). 

Infant AD at 24 months was predicted by infant difficult temperament (Β = .18, p < 

.001), maternal agreeableness (Β = -.13, p < .001), maternal depression at 15 months 

(Β = .12, p < .001), and parenting stress at 15 months (Β = .09, p < .01). The 

standardized coefficient of maternal negativity on Infant AD was not significant (Β = 

.06, p = .058).  

In figure 4.6, the results of path analysis using boy’s sample are reported. In 

detail, maternal agreeableness at 6 months negatively and significantly predicted 

maternal negativity at 15 months (Β = -.24, p < .001), maternal depression at 15 

months (Β = -.30, p < .001), and parenting stress at 15 months (Β = -.18, p < .01). 

Maternal social support at 6 months also negatively and significantly predicted 

maternal depression at 15 months (Β = -.30, p < .001), and parenting stress at 15 

months (Β = -.27, p < .01). Boy’s difficult temperament at 6 months had small 

standardized coefficients with maternal depression at 15 months (Β = .04, p = .05), and 

parenting stress at 15 months (Β = .08, p < .01) maternal negativity at 15 months (Β = 

-.04, p = .11). Infant AD at 24 months was predicted by infants’ temperament (Β = .16, 

p < .001) and maternal depression at 15 months (Β = .12, p < .01). The standardized 

coefficient of maternal negativity on Infant AD was not significant (Β = .08, p = .058). 

In sum, infant difficult temperament predicted Infant AD at 24 months directly and 

indirectly via maternal depression at 15 months and parenting stress at 15 months, 
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maternal agreeableness predicted Infant AD at 24 months directly and indirectly via 

maternal depression and parenting stress at 15 months.  
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Table 4.1.  

Means and standard deviations for longitudinal variables 
                         
  Months 
  6  15  24  36 
    M S.D.   M S.D.   M S.D.   M S.D. 
Infant Anxiety  - -  - -  4.50 2.83  4.70 2.94 
n  -  -  1,189  1,175 
Income-to-needs Ratio  3.66 3.10  3.70 3.22  3.72 3.04  3.61 3.05 
n  1,270  1,234  1,187  1,208 
Social Support  5.02 .72  4.98 .73  4.86 .80  4.88 .78 
n  1,276  1,241  1,118  1,202 
Parenting stress  5.23 9.90  34.12 6.07  34.33 6.59  34.27 6.45 
n  1,275  1,240  1,112  1,200 
Maternal Depression  8.97 8.34  9.05 8.18  9.40 8.63  9.22 8.31 
n  1,278  1,241  1,119  1,202 
Maternal Sensitivity  9.21 1.78  9.40 1.65  9.35 1.76  9.82 1.59 
n  1,272  1,240  1,172  1,161 
Maternal Negativity  9.82 1.59  1.05 .28  1.25 .57  1.68 1.10 
n   1,272   1,240   1,172   1,161 
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Table 4.2.  

Correlations of Infant Anxiety/Depression and predictors 
    1 2 3 4 5 6 7 8 9 10 11 12 13 

1 Infant's Anxiety (24m) 1             

2 Infant's Anxiety (36m) .610* 1            

3 Income-to-need Ratio -.135* -.166* 1           

4 Maternal Age -.177* -.176* .385* 1          

5 Maternal Education -.235* -.237* .497* .548* 1         

6 Infant Difficult Temperament .266* .264* -.116 -.177* -.141* 1        

7 Maternal Agreeableness -.236* -.261* .135* .252* .240* -.214* 1       

8 Maternal Extraversion -.115 -.121 .158* .019 .122 -.113 .307* 1      

9 Maternal Neuroticism .297* .240* -.213* -.198* -.214* .226* -.431* -.357* 1     

10 Maternal Social Support -.161* -.136* .111 .021 .069 -.110 .267* .258* -.332* 1    

11 Maternal Depression .286* .250* -.247* -.229* -.280* .159* -.313* -.194* .462* -.422* 1   

12 Parenting stress .173* .169* -.134* .0430 -.022 .120 -.224* -.243* .314* -.397* .356* 1  

13 Maternal Sensitivity -.149* -.188* .261* .300* .350* -.148* .291* .155* -.180* .122 -.244* -.105 1 

14 Maternal Negativity .091 .106 -.190* -.248* -.265* .069 -.226* -.078 .086 -.119 .170* .057 -.599* 
Note: † p<.1, *p<.05, **p<.01, ***p<.001. 
 

 



Texas Tech University, Yang Liu, December 2017 

71 

Table 4.3.  

Hieratical regressions predicting Infant Anxiety/Depression at 36 months. 

 
  



Texas Tech University, Yang Liu, December 2017 

72 

Table 4.4.  

Hieratical regressions predicting Infant Anxiety/Depression at 24 months.  
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Figure 4.1. Path analysis predicting Infant Anxiety/Depression at 36 months.  
Note: †p<.1, *p<.05, **p<.01, ***p<.001. Standardized coefficients were reported near the paths. χ2 (7, n = 1,364) = 23.70, p < .01). Maternal age, 
maternal education, and income-to-need ratio at 24 months were included as control variables.  
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Figure 4.2. Path analysis predicting Infant Anxiety/Depression at 36 months in girls. 
Note: †p<.1, *p<.05, **p<.01, ***p<.001. Standardized coefficients were reported near the paths. χ2 (7, 
n = 705) = 23.70, p < .01). Maternal age, maternal education, and income-to-need ratio at 24 months 
were included as control variables.  
 
 

  
Figure 4.3. Path analysis predicting Infant Anxiety/Depression at 36 months in boys. 
Note: †p<.1, *p<.05, **p<.01, ***p<.001. Standardized coefficients were reported near the paths. χ2 (7, 
n = 659) = 23.70, p < .01). Maternal age, maternal education, and income-to-need ratio at 24 months 
were included as control variables. 
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Figure 4.4. Path analysis predicting Infant Anxiety/Depression at 24 months.  
Note: †p<.1, *p<.05, **p<.01, ***p<.001. Standardized coefficients were reported. χ2 (12, n = 1,364) = 148.75, p < .001). Maternal age, maternal 
education, and income-to-need ratio at 24 months were included as control variables. 
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Figure 4.5. Path analysis predicting Infant Anxiety/Depression at 24 months in girls.  
Note: †p<.1, *p<.05, **p<.01, ***p<.001. Standardized coefficients were reported. χ2 (12, n = 705) = 
148.75, p < .001). Maternal age, maternal education, and income-to-need ratio at 24 months were 
included as control variables.  
 
 

  
Figure 4.6. Path analysis predicting Infant Anxiety/Depression at 24 months in boys.  
Note: †p<.1, *p<.05, **p<.01, ***p<.001. Standardized coefficients were reported. χ2 (12, n = 659) = 
148.75, p < .001). Maternal age, maternal education, and income-to-need ratio at 24 months were 
included as control variables.  
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CHAPTER V 

DISCUSSION  

The present study investigated risk and protective factors of AD in infancy. 

Most of the literature investigating predictors of anxiety in children have focused on 

children beyond infancy. This research has shown child factors, such as infant difficult 

temperament, gender, and maternal factors, such as maternal depression, parenting 

stress, predict childhood anxiety. But we don’t know if these factors also are involved 

in the development of Infant AD. In addition, very few longitudinal studies exist that 

examine childhood anxiety over the course of two much less, three years. This study, 

therefore examined the predictors of Infant AD longitudinally. That is, predictors of 

Infant AD at 24 and 36 months, measured at 6, 15, 24, and 36 months were examined 

in this study.  

Research purpose #1 

The first research purpose of this study, was to test whether the child, maternal, 

and contextual predictors found in the research on anxiety in older children also play a 

role in the development of anxiety at 24 and 36 months. That is, infants whose 

mothers reported experiencing high levels of depression and parenting stress, and who 

exhibited high levels of negativity while interacting with them had high scores of 

anxiety at 24 and 36 months. Specifically, maternal depression and maternal stress 

measured at 6, 15, and 24 months significantly predicted Infant AD at 24 months. 

Infant AD at 36 months. However, Infant AD was only associated significantly to 
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maternal depression at 24 and 36 months, and by parenting stress at 6 and 36 months. 

This pattern of results suggests that maternal depression and maternal parenting stress 

presented concurrently and during the first year may be particularly detrimental for 

infants. This detrimental effect found in the current study is evidenced in the current 

literature (Rogers, Lenze, & Luby, 2013, Brennan, et al., 2008), finding maternal 

depression to be related to infant cortisol level and preschool anxiety disorders.  

Along with predictors of infant anxiety, this study also discovered the impact 

of parenting process. The more sensitive mothers were during interactions with their 

infant at 15 months the lower levels of anxiety infants experienced at 24 months. But, 

by the time the infant is 36-months, maternal sensitivity during the first two years of 

life is not as important. Perhaps if Infant AD had been measured at 30 months, early 

maternal sensitivity would still have had an impact. Future research is need to test if 

early maternal sensitivity impact Infant AD at 30 months. Correspondingly, maternal 

negativity at 6 months has a significant impact on Infant AD at 36 months but not on 

Infant AD at 24 months. Maternal sensitivity and maternal negativity were not 

significant at other times. These findings about sensitivity were consistent with current 

literature showing that maternal sensitivity predicted Infant AD (Warren & Simmon, 

2005). Also, current study reported the first result that maternal negativity in the first 

year impact Infant AD two year later.  

A distal protective factor also was found in the present study. Maternal social 

support had a subtle effect on Infant Anxiety, which provided empirical evidence to 

the developmental system theories about the distal factors predicted Infant AD as early 
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as 15 months, which built a bridge between maternal social support and infant anxiety. 

According to developmental system theories, maternal social support as a context of 

both mother and infant might impact infant anxiety, Belsky’s parenting determent 

model also suggest that maternal social support could impact parenting quality. 

Current literature also suggest that maternal social support could relieve maternal 

stress (Mulsow et al., 2002). However, few research tested the impact of social support 

on Infant AD directly. Current study provided the first evidence that higher maternal 

social support could predict lower Infant AD at 24 months. Further, current finding 

consistent with literature that the general social support was most important during the 

second year (Mulsow et al., 2002).  

Research purpose #2 

The second purpose of this study was to examine the direct and indirect effects 

of infant difficult temperament, and maternal depression, and parenting stress 

measured at 6 months on Infant AD at 36 months. To address this goal, a path analysis 

was conducted with Infant AD at 36 months as outcome, with infant difficult 

temperament at 6 months, maternal depression at 6 months, and parenting stress at 6 

months as distal variables, and with maternal negativity, depression at 24 months, and 

Infant AD at 24 months included as mediating variables. The present results showed 

that higher parenting stress predicted higher level of maternal depression during the 

first three years of life, and predicted elevated Infant AD at 24 months, all of which 

predicted raised Infant AD level at 36 months. This finding provides a new 

examination of the association between maternal stress, depression, and infant anxiety. 
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The current literature suggests that parenting stress and maternal depression have a 

negative impact on infant mental health (Rogers, Lenze, & Luby, 2013; Essex, et al. 

2002). Specifically, current study provides further evidence on the direct effect of 

maternal depression on infant anxiety, which is consistent with Rogers, Lenze and 

Luby’s (2013) finding about the direct impact of maternal depression in preschoolers. 

Current study is also consistent with Essex and colleague’s (2002) finding about 

maternal stress during the first year impacting infant’s cortisol levels. Further, the 

current study adds to literature by evidencing the mediating role of maternal 

depression at 24 months between parenting stress at 6 month and Infant AD at 36 

months.  

The results of research purpose 2 show that Infant AD level at 24 month 

contributed a significant amount of the shared variance in Infant AD level at 36 

months. That is, it is likely for infants with high anxiety at 24-months to also have 

high anxiety at 36 months suggesting that anxiety in infancy persists over the first 

three years. It could be that this consistency in Infant AD has its origins in genetic and 

biological influences as found by Ask and colleagues (2014). Their study found that 

genetic and biological factors explained the largest part of the variance in anxiety 

disorders. Alternatively, Infant AD may be the result of maternal risk factors such as, 

maternal negativity, depression and parenting stress during the first year of life which 

significantly predicted Infant AD even after controlling for difficult infant 

temperament.  
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Contrary to expectations, maternal negativity at 24 months was only 

significantly predicted by infant temperament. It was expected that maternal negativity 

would be impacted by maternal depression and parenting stress at 6 months, but these 

were not significant. Additionally, maternal negativity at 24 months was expected to 

impact Infant AD at 36 months. This was not supported in the path analysis. This 

might be related to the fact that maternal negativity in NICHD-SECC data had low 

mean score and small variance. It is possible that mothers were aware of the observers 

and therefore try to behave in a social desired manner. Further research is needed to 

examine these relations.  

The current study also examined gender differences. The same path analysis 

was conducted separately for girls and boys to explore the existence of gender 

differences in Infant AD and its predictors. There only were two differences in the 

path analyses. Specifically, maternal depression and infant difficult temperament were 

found to associate negatively with maternal negativity in boys, but not in girls. It 

seems that mothers with boys were more likely to adjust their parenting behavior to 

infant difficult temperament than were mothers with girls. This finding could provide 

evidence to current literature showing that anxiety in girls is more easily impacted by 

family factors than anxiety in boys (Towe-Goodman, et al., 2014). 

Research purpose #3 

The third purpose of this study was to examine the direct and indirect effects of 

infant difficult temperament, maternal social support, and agreeableness measured at 6 

months on Infant AD at 24 months. To address this goal, a path analysis was 
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conducted with Infant AD at 24 months as outcome, with infant difficult temperament, 

maternal social support and agreeableness at 6 months as distal variables, and with 

maternal negativity at 15 months, maternal depression at 15 months, and maternal 

stress at 15 months as mediating variables. With regard to the third research question, 

it was found that difficult temperament will elevate maternal stress and maternal 

depression at 15 months, which positively and significantly predicted Infant AD at 24 

months. There was not a significant association between infant difficult temperament 

and maternal negativity at 15 months in the total sample again. This pattern of finding 

is similar to the results of research purpose 2. The results presented concerning 

maternal depression and maternal stress are in line with previous research on anxiety 

disorder in young-children (Hudson et al., 2011; Biederman et al.) suggesting that 

maternal depression and stress impact anxiety in older children. The present findings 

also suggest that maternal depression and maternal stress have partly unique and direct 

effects on Infant AD at 24 months. Moreover, the fact that maternal negativity did not 

predict Infant AD implies that it maternal negativity does not mediate the effects of 

difficult temperament on anxiety as expected. Further, maternal agreeableness 

predicted less maternal depression and maternal stress, and as a result lower Infant AD 

at 24 months. 

The results of the current study suggest that social support at 6 months reduces 

maternal depression and parenting stress, which will indirectly help Infant AD at 24 

months. The results are consistent with research showing that maternal social support 

is helpful in relieving maternal depression and parenting stress (Cohen & Wills, 1985; 



Texas Tech University, Yang Liu, December 2017 

83 

Mulsow, et al., 2002). This result is consistent with Belsky’s parenting model 

suggesting that social support does not have a direct impact on parenting, but could 

influence the general psychological well-being of the parent and thereby influencing 

parenting functioning. Testing maternal depression, parenting stress, and maternal 

negativity together, and the current study provided further evidence to Belsky’s 

parenting model.  

As with the previous models, the same path analysis was conducted with boys 

and girls to investigate gender differences. There inly was one difference in the 

models with girls and boys. Infant AD at 24 months was predicted by maternal 

agreeableness in girls, but not in boys. 

Strength, Limitation, and Future Directions 

 The current study built upon and extended prior research in a number of ways. 

First, the current study tested whether risk and protective factors found in older 

children also predict anxiety in infancy. Although more and more researchers have 

begun to study anxiety and anxiety disorder in preschoolers, very few studies focus on 

anxiety in infancy. The present study extends the current literature by examining 

infant anxiety. Second, the current study examined Infant AD longitudinally. Two 

longitudinal models were tested, one predicting Infant AD at 24 and the other at 36 

months while controlling for infant’s previous anxiety at 24 months. Most of the 

existing research on anxiety or anxiety disorder in children use cross-sectional data. 

Third, the current study used a specific assessment of infant anxiety, instead of using 

the less differentiated assessments of internalizing symptoms. Lastly, the current study 
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examined potential gender differences by conducting separate models for girls and 

boys. Very few studies have examined gender differences in anxiety in children. 

Although the present study had many strengths, several limitations should be 

considered when interpreting the findings. First, the measurement of anxiety was not 

optimal, the NICHD-SECC study was not designed to look specifically at Infant 

Anxiety. There are more specific measures for Infant AD disorder that would have 

provided a better measure of anxiety in infants. In addition, the current study only 

included parent’s report of Infant Anxiety. It is possible that mothers with higher level 

of depression or stress might report higher anxiety in their children. This kind of 

measurement error might impact the results. Thus, future research using multiple 

informants and multiple assessment of children’s anxiety is needed. Second, the final 

sample of NICHD is largely consisted with white middle class although researchers 

conducting the NICHD-SECC data tried hard to include a representative sample. Thus 

the results of current study might not generalize to other sample. Further research is 

needed to test these findings in samples with different characteristics. Third, the 

current study only involved maternal predictors. It is important to investigate the 

impact of other family variables. Fourth, only difficult temperament was included. 

Research has linked varied subtypes of temperament to child anxiety and anxiety 

disorder. For example, there exists large body of research about behavioral inhibition 

as a precursor of Infant Anxiety. Therefore, it also would be useful to explore 

additional temperament subtypes related to anxiety and anxiety disorder. Additional 
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future direction also includes exploring variability in anxiety development, gene and 

environment interaction, and Infant AD in varied cultures.  

Conclusion 

In conclusion, the main findings of this investigation suggest that both 

maternal depression and parenting stress play a major role in infant anxiety. Maternal 

depression and parenting stress are influential on Infant AD both cross-sectionally and 

longitudinally. Maternal depression and parenting stress in the first year of life have a 

long term impact on infant anxiety. In addition, maternal depression mediates the 

impact of parenting stress and of difficult temperament on infant anxiety. Social 

support, however alleviates the impact of maternal depression and parenting stress on 

Infant AD but has only a small direct impact on infant anxiety. These findings suggest 

not only the need of early intervention of anxiety disorder in infancy, but also the need 

to prevent parenting stress and maternal depression during the infant’s first three years 

of life.   
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