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Individuals with anxiety-related psychopathology often have impairments in safety signal 

learning, which is thought to be a biomarker of anxiety-related disorders, and which manifests in 

difficulty inhibiting fear to safety cues (e.g., Jovanovic et al. 2010). Accordingly, one way in 

which parental anxiety-related psychopathology may affect a child’s development is by changing 

the nature of pivotal, early parent-child learning experiences related to identifying what is safe 

and what is not.  This study used the well-established conditional discrimination (AX+/BX-) 

paradigm to explore safety signal learning in 8-11 year-old children in relation to parental worry, 

overprotection, PTSD, and depression. This paradigm assesses fear-potentiated startle (FPS) to 

conditioned stimuli (CS) that are either paired with an aversive air puff to the throat (AX+), or 



 

that are never paired with the air puff (BX-). FPS to the threat cue (A) presented in conjunction 

with the safety cue (B) in the absence of the air puff (AB) serves as the critical test of safety 

signal learning. Dependent variables were FPS to the AX+ and AB trials, as well as retrospective 

expectancy ratings of whether the air puff had been paired with each CS. Children whose parents 

were higher in overprotective parenting had higher FPS to the safety transfer cue (AB) than to 

the safety cue, suggesting impaired safety signal learning. Additionally, higher parental 

depression was associated with lower initial child FPS to both the danger and safety cues, 

suggesting a blunting effect of parental depression on child fear responding. By contrast, 

children whose parents reported higher symptoms of worry did not differ from children whose 

parents reported lower symptoms of worry in FPS to the danger, safety, or safety transfer cues. 

Parental PTSD was also not strongly associated with child fear responding or inhibition. Further, 

children whose parents were lower and higher in worry or overprotective parenting did not differ 

in cognitively discriminating among the danger, safety, and safety transfer cues. This study 

provides valuable information about fear inhibition during the middle childhood years, 

suggesting that impairments in safety signal learning are specifically related to overprotective 

parenting. Overprotective parenting may thus be a viable target for the prevention and treatment 

of anxiety-related disorders in children.  
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INTRODUCTION 

Fear is an evolutionarily programmed emotion with a clearly advantageous function in situations 

that threaten survival (Beckers, Krypotos, Boddez, Effting, & Kindt, 2013). The same emotion 

becomes maladaptive, however, when present in situations that are unlikely to be dangerous 

(Lissek, Pine, & Grillon, 2006). Accordingly, a growing body of evidence suggests that elevated 

fear responding in the context of cues that signal safety may be a potential mechanism 

contributing to the onset and maintenance of anxiety-related psychopathology, such as 

generalized anxiety disorder (GAD) and posttraumatic stress disorder (PTSD). Indeed, safety 

signals, defined as cues that predict the absence of threat, are typically reliably detected 

(Jovanovic et al., 2005). However, deficient safety signal learning may interfere with effective 

functioning and corrective learning processes that allow for the formation of non-fearful 

associations (Craske, Kircanski, Zelikowsky, Mystkowski, Chowdhury, & Baker 2008), thus 

paving the way for the emergence of debilitating and pervasive anxiety and worry.   

Safety signal learning impairments also likely exacerbate the symptoms of anxiety-

related psychopathology, making the world seem more threatening than it actually is.  For 

example, an individual with PTSD may respond fearfully to the sound of a starter pistol at a track 

meet, failing to utilize the many cues around that assure safety. Indeed, impairments in fear 

inhibition have been found across the age span in individuals with high levels of trait anxiety 

(Haddad, Pritchett, Lissek, & Lau, 2012; Gazendam, Kamphuis, & Kindt, 2013; Haaker et al. 

2015), anxiety disorders (Reeb-Sutherland et al., 2009; Waters, Henry, & Neumann, 2009) 

including GAD (Lissek et al., 2014) and panic disorder (Lissek et al., 2010), and PTSD (Grillon 

& Morgan, 1999; Jovanovic et al., 2009; 2010). This inability to appropriately inhibit fear in the 

presence of non-threatening stimuli may be the result of exaggerated amygdala activity coupled 
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with weakened inhibitory prefrontal control of the amygdala, both of which are consistently 

highlighted in neurobiological models of pathological anxiety and worry (e.g., Martin, Ressler, 

Binder, & Nemeroff, 2009) and PTSD (e.g., Jovanovic & Ressler, 2010). Reduced safety signal 

learning may also partially be explained by alterations in genetic polymorphisms that have been 

found to be associated with impaired fear inhibition (Wendt et al., 2015).  It may also be that 

impairments in fear inhibition reflect the overgeneralization of conditioned fear from threatening 

to non-threatening stimuli (Lissek et al., 2010; 2012), possibly resulting from the catastrophic 

“what if’s” of worry that are often present in anxiety-related psychopathology (Lissek et al., 

2014). Regardless of the mechanism, the findings of a recent meta-analysis of elevated fear 

responding to conditioned safety, but not danger, cues in individuals with anxiety disorders, 

including PTSD (Duits et al., 2015), highlight the centrality of impaired fear inhibition in 

anxiety-related psychopathology.  

Such impairments in fear inhibition can be assessed in the laboratory using a number of 

different tasks, including the conditional discrimination (AX+/BX-) paradigm (e.g., Myers & 

Davis, 2004; Jovanovic et al., 2009). This paradigm assesses conditioned fear responses elicited 

when a startle probe is presented in conjunction with one of two compound stimuli; either the 

conditioned exciter, AX+, or the conditioned inhibitor, BX-. Whereas A in compound with X 

predicts an aversive air puff directed to the larynx (i.e., the unconditioned stimulus; US), B in 

compound with X signals the absence of the US.  After repeated AX+ and BX- trials, a startle 

probe is presented in the presence of A (the threat signal) in compound with B (the safety signal).  

This safety signal transfer trial (AB) occurs in the absence of the US, serving as the critical test 

of safety signal learning.   

Unlike healthy individuals who show less fear responding to AB than to AX+ due to the 
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association B has with safety, individuals with PTSD (Jovanovic et al., 2010) and those with 

elevated PTSD symptoms (Jovanovic et al., 2009) do not show this decrease in fear responding, 

as assessed via fear-potentiated startle (FPS; Blumenthal et al., 2005).  In addition, in contrast to 

healthy controls and individuals who have depression or who are low in PTSD symptom 

severity, those with PTSD (Jovanovic et al., 2010) and elevated PTSD symptoms (Jovanovic et 

al., 2009) fail to discriminate between AX+ and BX- trials. Interestingly, highly symptomatic 

individuals with PTSD do not differ from psychiatrically healthy controls in their trial-by-trial 

expectancy ratings of whether AX+, BX-, and AB predict the US (Jovanovic et al., 2009).  This 

dissociation between startle reactivity and expectancy ratings suggests that although individuals 

with PTSD fail to respond appropriately to safety signals physiologically, they are able to 

consciously differentiate between threatening and non-threatening cues.  

Notably, despite the similarities (Post, Feeny, Zoellner, & Connell, 2015; Watson, 2005) 

and high comorbidity (Kessler, Chiu, Demier, & Walters, 2005) between anxiety-related 

psychopathology and other distress-related disorders, such as depression, inappropriate fear 

responding to safety signals appears to be unique to anxiety-related psychopathology. In fact, 

studies consistently show a blunting effect of depression on fear responding to threat in anxious 

individuals (Lang & McTeague, 2009; Melzig, Weike, Zimmermann, & Hamm, 2007). 

Similarly, those with stand-alone depression (Jovanovic et al., 2010) and depressive symptoms 

(Dibbets, Broek, & Evers, 2014) do not differ from psychiatrically healthy controls in their 

responding to threat or safety cues. Although Jovanovic and colleagues also found that 

individuals with comorbid PTSD and depression show greater fear responding to safety signals 

compared to those with depression or without a psychiatric diagnosis (Jovanovic et al., 2010), 

these findings are likely the result of elevated PTSD symptom severity in the co-occurring PTSD 
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and MDD group (Jovanovic, Kazama, Bachevaliar, & Davis, 2012). Indeed, anxiety-related 

symptom severity aside, depression is generally thought to activate compensatory, defensive 

mechanisms aimed at reducing the aversiveness of unpleasant circumstances in patients (Grillon 

& Baas, 2003), thus leading to attenuated fear responding in individuals with anxiety disorders 

and co-occurring depression. Further, as noted above, fear responding does not appear to differ 

between those with and without depression alone. Impairments in fear inhibition may therefore 

be a useful tool for distinguishing anxiety-related psychopathology from depression.  

Whether these impairments in fear inhibition are a cause or a consequence of anxiety-

related psychopathology is not yet known; but is an important line of inquiry that could 

potentially inform future preventative efforts. Safety signal learning impairments have been 

found not only in individuals with elevated levels of anxiety, worry, and PTSD, as noted above, 

but also in adolescents (Craske et al., 2009) and seven-year-old children (Barker, Reeb-

Sutherland, & Fox, 2014) at-risk for developing anxiety-related disorders. Furthermore, evidence 

suggests that decreased inhibition of fear may predict the onset of symptoms of both anxiety 

(Buss, Davis, Kiel, Brooker, Beekman, & Early, 2013; Craske et al., 2012; Jovanovic et al., 

2014; Reeb-Sutherland et al., 2009) and PTSD (Pole et al., 2009). Together, these findings lend 

support to the hypothesis that deficient fear inhibition may be implicated in the development of 

persistent anxiety and worry.  

On the other hand, a worry induction following discriminative conditioning resulted in 

enhanced FPS to both threat and safety cues during extinction (Gazendam & Kindt, 2012), 

suggesting that excessive worry may lead to impairments in fear inhibition. Relatedly, Kindt and 

Soeter (2014) failed to find a relationship between trait anxiety and fear inhibition and suggested 

that deficient fear inhibition may more likely be a product of high anxiety states than a biomarker 
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for the development of anxiety and worry. However, it could be that their findings reflect a 

protective mechanism of appropriate fear inhibition in those who are high in trait anxiety. More 

specifically, given that anxiety disorders often emerge during childhood (Craske & Waters, 

2005), it is possible that their undergraduate sample passed through childhood relatively 

unscathed from more debilitating levels of anxiety and worry precisely because they were free 

from impairments in fear inhibition. Whether inappropriate fear responding in the presence of 

safety cues is a predictor or an artifact of anxiety-related psychopathology thus remains unclear.  

Given that the median age of onset of anxiety disorders is 11 years (Kessler et al., 2005), 

examining fear inhibition in children during the early- to middle-childhood years could provide 

valuable information about safety signal learning in childhood. Although there is some evidence 

suggesting that physiological discrimination between threat and safety cues may be impaired 

across the board prior to the age of 10 years (Glenn, Klein, Lissek, Britton, Pine, & Hajcak, 

2012), irrespective of child anxiety levels (Jovanovic et al., 2014), these results are limited by the 

cross-sectional nature of the studies in which they were found. Further, additional evidence 

indicates that children as young as seven years of age can distinguish between threat and safety 

cues (Barker et al., 2014), as can children between the ages of 8-13 (Gamwell, Nylocks, Cross, 

Bradley, Norrholm, & Jovanovic, 2015); though males showed better discrimination than 

females in the latter study. Moreover, when safety signal learning is examined at the cognitive 

level, children as young as eight years of age are able to distinguish between threat and safety 

cues (Glenn et al., 2012; Jovanovic et al., 2014; Gamwell et al., 2015). Additional research is 

needed in order to clarify this discrepancy between physiological and cognitive responding to 

safety cues in middle childhood.  
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Efforts to further understanding of safety signal learning during the middle childhood 

years must give consideration to the concepts of multifinality and equifinality (Sroufe, 1997). 

Impairments in fear inhibition may result in a number of developmental outcomes (i.e., 

multifinality) and multiple pathways may lead to the same impairments in fear inhibition (i.e., 

equifinality). Although inappropriate fear responding to safety signals likely reflects a complex 

interaction of biological, psychological, and social processes, evidence from literature examining 

the intergenerational transmission of anxiety-related disorders (e.g., Micco et al., 2009; Starr, 

Conway, Hammen, & Brennan, 2014) suggests that parenting may be one factor contributing to 

the transmission of these disorders (Fisak & Grills-Taquechel, 2007; Leen-Feldner, Feldner, 

Knapp, Bunaciu, Blumenthal, & Amstadter, 2013; van der Bruggen, Stams, & Bogels, 2008), 

and possibly impairments in fear inhibition (Barker et al., 2014), within families. Several key 

theories (Edwards et al., 2010; Fisak & Grills-Taquechel, 2007; Lebowitz, Leckman, Silverman, 

& Feldman, 2016; Rapee, 2009; Starr et al., 2014) elucidate how parental anxiety-related 

psychopathology may impact children and potentially result in dysfunctional fear responding.  

Behavioral inhibition (BI; Rosenbaum et al., 1993; Hirshfeld-Becker et al., 2008) is 

conceptualized as a temperamental trait characterized by the tendency to respond to novel 

people, places, and situations with fear (Kagan, 1994). BI may be a precursor for child anxiety 

(Fox, Henderson, Marshall, Nichols, & Ghera, 2005; Hirshfeld-Becker et al., 2008) and is highly 

correlated with parental anxiety (Rosenbaum et al., 1993), which in turn, is associated with child 

anxiety (Beidel & Turner, 1997; Biederman et al., 2006; Burstein, Ginsburg, & Tien, 2010; 

Chapman, Petrie, Vines, & Durrett, 2012; McClure, Brennan, Hammen, & Le Brocque, 2001). In 

fact, a recent meta-analysis found that children of parents with an anxiety disorder are 

approximately 3.91 times more likely to have an anxiety disorder themselves compared to 
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children of psychiatrically healthy parents (Micco et al., 2009). Relatedly, maternal and child 

bias for threat are highly correlated (Creswell, Schniering, & Rapee, 2005), and this tendency to 

interpret events in a threatening manner is thought to play a critical role in anxiety-related 

psychopathology (e.g., Beck, Emery, & Greenberg, 1985).  

Other theories regarding how anxiety-related psychopathology in parents affects children 

include both genetic and environmental influences (Edwards et al., 2010). Although anxiety 

likely often results from a complex interplay of genetic and environmental factors, recent, 

compelling evidence from the rodent literature suggests that fear may, in some cases, be 

transmitted at the epigenetic level. In a study by Dias and Ressler (2013), two generations of 

offspring of male mice undergoing odor fear conditioning prior to conception demonstrated not 

only increased behavioral sensitivity to the paternally conditioned odor but also changes in the 

neuroanatomical representation for the conditioned odor (Dias & Ressler, 2013). These 

alterations in olfactory neuroanatomy were also found in mice conceived via in vitro fertilization 

using adult sperm acquired ten days after odor fear conditioning, while modifications in sperm 

were found not only in odor-conditioned mice but also in their offspring. Collectively, these 

findings point to an epigenetic mechanism for fear transmission involving modification of gene 

expression in response to environmental input, though do not preclude fear transmission through 

social processes.  

Notably, theoretical accounts of the origins of child anxiety disorders suggest that 

environmental influences, particularly parenting, may account for the greatest variance in anxiety 

during the early-to-middle childhood years, when parental involvement is highest (Connell & 

Goodman, 2002) and when children have yet to differentiate from their parents (Rapee, 2009). 

Indeed, empirical support for the importance of shared environmental factors comes from the 
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findings of twin studies in children with anxiety, which suggest that roughly one-third of the 

variance in childhood anxiety disorders is accounted for by genetics and that the remaining two-

thirds is likely explained by environmental factors and to a small extent, measurement error (e.g., 

Eley et al., 2003; 2008). More recently, epigenetic explanations have gained increasing attention 

(Dias, Maddox, Klengel, Ressler, 2015), though efforts to untangle epigenetic mechanisms from 

the behavioral transmission of anxiety-related processes in humans are still in their infancy.  

As noted above, one shared environmental factor that might account for the strong 

association between parent and child anxiety is the transmission of impairments in fear inhibition 

from one generation to the next. Although fear and fear inhibition are most often thought to be 

transmitted in a “top-down” manner from parents to their children, fear-related processes may 

also be transmitted in a “bottom-up” fashion from children to their parents, or even 

transactionally (Fisak & Grills-Taquechel, 2007). The theoretical accounts that have been 

examined the most, however, posit a “top-down” transmission of fear and reduced fear inhibition 

via parenting and point to early learning experiences including modeling, information transfer, 

reinforcement of anxious and avoidant behaviors (see Fisak & Grills-Taquechel, 2007, for a 

review), and parental control (see McLeod et al., 2007, for a review).  

Modeling behaviors that may influence the development of anxiety-related pathology 

have been found to impact children as early as infancy (e.g., Rosnay, Cooper, Tsigras, & Murray, 

2006) and include expressing anxious thoughts (e.g., Moore et al., 2004), visibly displaying 

anxiety (Dubi et al., 2008), and engaging in avoidance behaviors (Silverman, Cerny, & Nells, 

1988), all while in the child’s presence. For example, children of parents with panic disorder are 

more likely than children of healthy controls to make threatening, panic-related interpretations of 

ambiguous stimuli (Schneider et al., 2002), possibly due to having witnessed their parents’ panic 
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attacks. In addition, Borelli and colleagues found that higher parental anxiety was associated 

with greater child-reported reactivity to imagining being in potentially frightening situations, 

only among children whose parents reported high levels of negative emotion to imagining their 

children in the same situations (Borelli, Rasmussen, St. John, West, & Piacentini, 2015). 

Although parents and children completed the tasks of this study by Borelli and colleagues 

independently, parents’ displays of distress may partially underlie the relationship between 

parent and child anxiety. Relatedly, in a study of rodents, Debiec and Sullivan (2014) found that 

maternal fear expressions and odors in the presence of a maternal-, but not pup-, conditioned fear 

odor resulted in fearful responding in pups and increases in pups’ corticosterone levels, 

supporting both social modeling and epigenetic accounts of fear transmission.  

With regard to information transfer, parents may explicitly communicate to their children 

that objectively safe situations are actually dangerous or may make unnecessarily cautionary 

statements, such as “be careful,” that convey a similar message (e.g., Beidel & Turner, 1998). 

This overprotective or controlling parenting style is theorized to lead to a sense of decreased self-

efficacy in children as well as increased anxiety (Rapee, 2001).  In addition, parental rewarding 

(e.g., giving extra attention) of or assisting in children’s anxious and avoidant behaviors (e.g., 

allowing a child to stay home from school on a test day) may reinforce such behavior, thus 

encouraging anxious and avoidant coping styles (Rapee, 2002).  

However, although certain parenting behaviors may lead children to react fearfully or 

with anxiety in non-threatening contexts, others may foster more appropriate, non-fearful 

responses.  Nurturing parenting curtails the inhibited behavior of rhesus monkeys bred to be 

highly reactive (Suomi, 1997); and, in humans, maternal modeling of positive responding to fear-

relevant stimuli helps children learn how to appropriately inhibit fear (e.g., Egliston & Rapee, 
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2007). As discussed above, impairments in fear inhibition may be more strongly linked to 

anxiety-related disorders than exaggerated fear responding (Duits et al., 2015), underscoring the 

potential value of parenting behaviors that beget adaptive fear inhibition. Moreover, 

extrapolating from the findings of Duits and colleagues (2015), the presence of parental anxiety-

related psychopathology may not necessarily have any bearing on whether children respond with 

elevated levels of fear to threating stimuli, but may instead influence children’s tendencies to 

appropriately inhibit fear in non-threatening circumstances.  

Given the association between anxiety-related psychopathology and impairments in fear 

inhibition, parents with these disorders may be doubly impaired: possessing a deficit in safety 

signal learning and also failing to model appropriate safety signal responding for their children. 

These early learning experiences may act in conjunction with, or independently of, a genetic 

predisposition toward impaired fear inhibition, resulting in deficient safety signal learning in 

children. Relatedly, parental anxiety-related psychopathology may interfere with children's 

learning of underlying contingencies associated with threat and safety cues. Specifically, a lack 

of adaptive experiences involving learning how to differentiate between these cues paired with 

incomplete cortical maturation of prefrontal inhibitory functioning (Gee et al., 2013) may mean 

that children of worried, anxious parents lack the contingency awareness that is necessary in 

order to distinguish between dangerous and non-dangerous cues.  

This proposed link between parental anxiety-related psychopathology and child 

impairments in fear inhibition may also be explained by overprotective parenting, which is 

characterized by parenting behaviors that limit children’s exposures to situations that are 

construed to be dangerous (Chorpita & Barlow, 1998; Hudson & Rapee, 2004). According to 

theoretical models of anxiety, such parenting behaviors teach children that the world is a 
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dangerous place and that they cannot manage challenging situations, thus fostering an avoidant 

coping style and an increase in anxiety (Manassis & Bradley, 1994; Rapee, 2009). In line with 

these models, overprotective parenting is associated with maternal anxiety (Clarke, Cooper, & 

Creswell, 2013), and findings examining the effects of overprotective parenting both 

longitudinally (Edwards et al., 2010; Rapee, 2009) and experimentally (de Wilde & Rapee, 

2008) suggest that overprotective parenting behaviors predict later elevations in child anxiety. 

Further, a meta analysis examining the association between parenting and child anxiety found 

that autonomy-granting, which is the opposite of parental control or overprotective parenting, 

accounted for 18% of the variance in child anxiety (McLeod, Wood, & Weisz, 2007). Similarly, 

another review found that parental control had a non-trivial, medium-sized effect (d = 0.58) on 

child anxiety (van der Bruggen Stams, & Bogels, 2008). More recently, maternal, but not 

paternal, overcontrol was found to have an indirect effect on the relationship between maternal 

and child anxiety symptoms (Borelli, Margolin, & Rasmussen, 2015). From a theoretical 

perspective, the safety signal learning impairments that are found in individuals with anxiety-

related psychopathology likely contribute to the impression that the world is full of danger 

(Jovanovic et al. 2012), which in parents, may manifest in the form of excessive worry about 

child safety and overprotective parenting behaviors.  Parents with higher symptoms of anxiety-

related psychopathology may therefore restrict their children’s exposure to perceived threatening 

situations, thus narrowing opportunities for their children to learn how to distinguish between 

safe and unsafe circumstances.   

In summary, the presence of anxiety-related symptoms in parents may influence whether 

children respond with or without fear to non-dangerous stimuli. Specifically, higher levels of 

parental worry, anxiety, and overprotective parenting are likely associated with child 
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impairments in fear inhibition.  

Child safety signal learning in the context of parental psychopathology has, to our 

knowledge, yet to be studied.  This study examined whether parental worry, which has been 

proposed as a transdiagnostic factor (Kertz, Bigda-Peyton, Rosmarin, Björgvinsson et al., 2012) 

associated with anxiety, depression, and stress (Olatunji, Broman-Fulks, Bergman, Green, & 

Zlomke, 2009), is associated with safety signal learning impairments in children. Relatedly, this 

study also examined whether child safety signal learning impairments are associated with 

overprotective parenting and parental PTSD and depression. Parents who have children in their 

middle childhood years (8-11 years old) were recruited. Children completed self-report 

questionnaires and parents completed self- and parent-report questionnaires, in addition to a 

clinical interview. Children also completed a safety signal learning paradigm (Jovanovic et al., 

2010) with the unconditioned stimulus (US) being an aversive air puff to the larynx and the 

dependent variable being FPS to pairs of shapes that were repeatedly presented with either an 

aversive air puff to the throat (i.e., the danger trials, AX+), or that were never paired with the air 

puff (i.e., the safety trials, BX-). FPS responses were measured in the safety signal transfer trials, 

during which one shape from the danger trials was paired with one shape from the safety trials in 

the absence of the air puff (i.e., the AB trials).   

Given that anxiety-related psychopathology has consistently been associated with 

impairments in fear inhibition, but not fear responding (see Duits et al., 2015 for a review), 

we hypothesized that higher parental worry would predict greater child FPS to the safety signal 

transfer trials but not to the danger trials, suggesting greater impairments in fear inhibition alone. 

In addition, given that cortical maturation of prefrontal inhibitory functioning is far from 

complete during the middle childhood years (Gee et al., 2013) and that parental impairments in 
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safety signal learning might be associated with few opportunities for children to learn how 

to distinguish between threatening and non-threatening cues, we hypothesized that higher 

parental worry would be related to a higher likelihood of children predicting the US in their 

expectancy ratings, particularly for the safety signal transfer trials. We also hypothesized that 

higher overprotective parenting would predict greater child FPS to the safety signal transfer trials 

alone and that higher overprotective parenting would be related to a higher likelihood of children 

predicting the US in their expectancy ratings, particularly for the safety signal transfer trials. 

Further, given that overprotective parenting is associated with maternal anxiety (Clarke et al., 

2013), we hypothesized that higher overprotective parenting would have an indirect effect on the 

relationship between higher parental worry and greater child FPS to the safety signal transfer 

trials.  More broadly, we hypothesized that higher parental PTSD symptoms would also predict 

greater child FPS to the safety signal transfer trials but not to the danger trials. By contrast, 

given that adults with stand-alone depression (Jovanovic et al., 2010) and depressive symptoms 

(Dibbets, Broek, & Evers, 2014) do not differ from psychiatrically healthy controls in their 

responding to either threatening or non-threatening cues, we did not hypothesize a relationship 

between parental depression and child FPS to any of the trials.  

METHOD 

PARTICIPANTS  

Parent-child dyads (N = 35) were recruited from a large, metropolitan community via advertising 

in newspapers, parenting websites and blogs, school newsletters, flyers that were distributed at 

large parenting lectures and camp fairs, and flyers that were placed in schools, community 

centers, mental health outpatient clinics, churches, synagogues, grocery stores, convenience 

shops, restaurants, and campus buildings.  
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Eligible parents were between the ages of 18-65, were able to read, write, and speak 

English, and were the biological parent and primary caregiver of the eligible child, defined as the 

main person responsible for care and control of the child and for the child’s overall health and 

welfare.  Exclusion criteria for parents included a current diagnosis of substance dependence, 

schizophrenia, bipolar disorder, another disorder with delusional content, or depression that was 

severe enough to require immediate psychiatric treatment based on the Structured Clinical 

Interview for DSM-IV (SCID-IV; First et al., 1995).   

Eligible children were between the ages of 8-11 years, spoke English, and had normal 

hearing and normal or corrected-to-normal vision.  Exclusion criteria in children included a 

parent-reported cognitive disability (not including ADHD).  These criteria were chosen to allow 

for broad inclusion while assuring children could appropriately respond to the measures and 

tasks. In addition, parent-child dyads were excluded if the child self-report and startle data were 

both missing (n = 1) or if the parent interview and questionnaire data were both missing (n = 1). 

This ensured that relationships could be examined between at least some of the parent and child 

variables. See Table 1 for a summary of inclusion and exclusion criteria.  

The mean age of included children was 9.31 years (SD =1.08) and the children were 

predominantly male (62.9%) and Caucasian (60%). For parents, the mean age was 41.06 (SD = 

6.23) and the sample was predominantly female (91.4%) and Caucasian (62.9%).  Current and 

lifetime rates of DSM-5 Axis I diagnoses, not including PTSD, in parents were 8.57% and 

31.43%, respectively. The rate of lifetime trauma-exposure was 25.71%. Among trauma-exposed 

parents, index DSM-5 Criterion A trauma exposures reported were sexual assault (n = 1), non-

sexual assault (n = 1), childhood sexual assault (n = 3), childhood non-sexual assault (n = 1), and 
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unexpected death of a loved one (n =3). The mean time since index trauma among these parents 

was 15.16 years (SD = 12.98). 

PARENT MEASURES 

Parental measures were chosen to assess for inclusion and exclusion criteria, continuous 

measures of key constructs (e.g., worry, PTSD, depression, parenting style), and potential 

moderators.  

Structured Clinical Interview for DSM-IV (SCID-IV; First et al., 1995) 

The SCID is a clinician-administered interview that assesses current and past DSM-IV 

diagnoses. The SCID-IV has inter-rater reliability of .70 - .94 (First et al., 1995) and was used in 

the present study to establish presence of diagnoses other than PTSD. 12% of the cases from the 

current study were rerated for diagnostic reliability. There was good diagnostic agreement for 

current anxiety disorders (κ = 1.00, ppos = 1.00, pneg = 1.00), major depressive disorder (κ = 1.00, 

ppos = 1.00, pneg = 1.00), substance abuse disorders (ppos =.00, pneg = 1.00), and other diagnoses 

(ppos =.00, pneg = 1.00). 

PTSD Symptom Scale-Interview for DSM-5 (PSS-I-5; Foa, McLean, Zang, Zhong, Rauch, et al., 

2015)  

The PSS-I-5 is a 20-item, semi-structured interview that provides a diagnosis and symptom severity score 

of DSM-5 PTSD symptoms using a 0 (not at all) to 4 (6 or more times a week/severe) scale, rated for the 

past month. The PSS-I was used in the present study to measure PTSD severity and diagnoses in trauma-

exposed parents. The PSS-I-5 has good convergent validity with the Clinician-Administered PTSD Scale 

for DSM-5 (Weathers et al., 2013), a widely-used PTSD interview, r  = .72, and with a well-validated 

self-report measure of anxiety, r = .73 (Foa et al., 2015). In addition, the PSS-I-5 also has discriminant 

validity with a well-validated, self-report measure of depression, r = .62 (Foa, McLean, Zang, Zhong, 
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Rauch, et al., 2015).  Diagnostic reliability was assessed in the current study by rerating 25% of the cases. 

Inter-rater reliability was high for PTSD severity (ICC = .99). 

Trauma Assessment for Adults (TAA; Resnick, Best, Freedy, Kilpatrick, & Falsetti, 1993) 

The TAA is a standardized trauma history interview that assesses for prior lifetime exposure to 

13 different types of traumatic events. The manner of trauma exposure is assessed for each item 

using the following scale: 0 (No), 1 (Witnessed), 2 (Experienced), and 3 (Witnessed and 

Experienced). Frequency of trauma exposure is also assessed for each item using the following 

open-ended question, “How many times?” The TAA was used to assess for exposure to 

traumatic events.  

Posttraumatic Diagnostic Scale for DSM-5 (PDS-5; Foa, McLean, Zang, Zhong, Powers, et al., 

2015) 

The PDS-5 is a self-report version of the PSS-I-5 that includes two questions designed to assess 

trauma history and to identify the traumatic event that bothers the respondent the most (i.e., the 

index trauma). The PDS-5 consists of 20 items measuring post-trauma reactions over the past 

month rated on a 0 (not at all) to 4 (6 or more times a week/severe) Likert scale. The PDS-5 was 

used in the present study as a self-report of PTSD symptoms in the trauma-exposed group. It has 

good convergent validity with the PTSD Checklist-Specific Version, r = .90, and the PSS-I-5, r = 

.85 and good discriminant validity with symptoms of depression, r = .77, and anxiety, r = .64 

(Foa, McLean, Zang, Zhong, Rauch, et al., 2015). 

Quick Inventory of Depressive Symptomatology, Self-Report (QIDS-SR16; Rush et al., 2003) 

 The QIDS-SR16 is a 16-item self-report measure that assesses the severity of DSM-IV 

depressive symptoms over the past week. Items are rated on a 0 to 3 scale, with higher scores 

indicating greater symptom severity. For example, the energy item is rated using the following 

scale: 0 (there is no change in my usual energy level); 1 (I get tired more easily than usual); 2 (I 
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have to make a big effort to start or finish my usual daily activities. For example, shopping, 

homework, cooking or going to work); 3 (I really cannot carry out most of my usual daily 

activities because I just don’t have the energy). The QIDS-SR16 has good convergent validity 

with interview-rated measures of depression, r = .86-.89, and requires less time than other 

depression inventories (Rush et al., 2006).   

Penn State Worry Questionnaire (PSWQ; Meyer et al., 1990) 

The PSWQ is a 16-item self-report measure that assesses the excessiveness and uncontrollability 

of the trait of pathological worry using a 1 (not at all typical) to 5 (very typical) Likert scale of 

how “typical or characteristic” each item is of the respondent. Worry was examined in this 

largely psychiatrically healthy sample due to its universality and dimensional nature (Heimberg, 

Turk, & Mennin, 2004), as well as its link with impairments in fear inhibition (Lissek et al., 

2014). The PSWQ shows elevations across all anxiety disorders while discriminating between 

anxiety and depression (Brown, Antony, & Barlow, 1992). It also has good test-retest reliability, 

r = .92 - .93 (Meyer et al., 1990).  

Parental Overprotection Measure (OP; Edwards et al., 2008, 2010) 

The OP is a 19-item parent report that assesses parents’ general tendency to engage in 

overprotective parenting behaviors that limit a child’s exposure to potentially threatening 

situations. Items are rated on a 0 (not at all) to 4 (very much) Likert scale. The OP has strong 

test-retest reliability for mothers and fathers (r = .79 and .77, respectively; Edwards, Rapee, & 

Kennedy, 2008) and adequate construct validity, assessed via observer ratings of maternal 

overprotection during a challenging puzzle task that was given to mothers and their 7-12-year-

old children, r = .25 (Clarke et al., 2013).  

CHILD MEASURES 
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Key constructs of child internalizing and externalizing symptoms (e.g., anxiety, depression, 

attention) from both parent and child informants were assessed.   

Child Behavior Checklist for Ages 6-18 (CBCL/6-18; Achenbach & Rescorla, 2001) 

The CBCL is a 118-item parent-report of child internalizing and externalizing problems over the 

previous six months. Items are rated on a 3-point Likert scale (0 = not true; 1 = somewhat or 

sometimes true; 2 = very often true or often true). The CBCL yields a total problems scale, 

internalizing and externalizing subscales, eight narrow-band syndrome scales (e.g., 

Withdrawn/Depressed; Aggression), and six DSM-oriented scales (e.g., Anxiety Problems; 

Conduct Problems). In the present study, the Internalizing and Externalizing subscales were used 

in order to capture general distress and problem behaviors and values were reported in T-scores. 

The CBCL Internalizing and Externalizing subscales have good test-retest reliability (r = .91 and 

.92, respectively) (Achenbach & Rescorla, 2001).  

Revised Child Anxiety and Depression Scale (RCADS; Chorpita et al., 2000) 

The RCADS is a 47-item self-report that assesses DSM-IV symptoms of anxiety and depression. 

The RCADS is comprised of six subscales: separation anxiety disorder, generalized anxiety 

disorder, obsessive-compulsive disorder, specific phobia, panic disorder, and major depressive 

disorder. It also yields an Anxiety Total Score (sum of the five anxiety subscales) and a Total 

Score (sum of the six subscales). In the present study, the anxiety total and depression subscale 

scores were used as an index of child anxiety and depressive symptoms. The frequency of items 

is rated on a 0 (never) to 3 (always) Likert scale. The RCADS anxiety subscales have good 

convergent validity with the subscales of another widely used measure of child anxiety, r = .59-

.72, and the RCADS depression subscale also has good convergent validity with a well-validated 

measure of child depression, r = .70 (Chorpita, Moffitt, & Gray, 2005). Finally, the six subscales 
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of the RCADS have good discriminant validity with child and parent interview ratings of 

oppositional behavior, r = -.05-.07 (Chorpita, Moffitt, & Gray, 2005). 

Revised Child Anxiety and Depression Scale- Parent Version (RCADS-P; Chorpita et al., 2000) 

The RCADS-P is a 47-item parent report version of the RCADS. Like the RCADS, the RCADS-

P is comprised of six subscales: separation anxiety disorder, generalized anxiety disorder, 

obsessive-compulsive disorder, specific phobia, panic disorder, and major depressive disorder. It 

also yields an Anxiety Total Score (sum of the five anxiety subscales) and a Total Score (sum of 

the six subscales). In the present study, the Anxiety Total Score and the depression subscale 

score were used as an index of parent perceived child anxiety and depressive symptoms, 

respectively. The frequency of items is rated on a 0 (never) to 3 (always) Likert scale. The 

Anxiety Total Score of the RCADS-P has convergent validity with the CBCL DSM-oriented 

Anxiety Problems scale, r = .76, and the depression subscale of the RCADS-P has convergent 

validity with the DSM-oriented Affective Problems Scale, r = .83 (Ebesutani et al., 2011).  

UCLA PTSD Reaction Index for Children/Adolescents, DSM-5 (Child Version: UCLA PTSD-RI; 

Pynoos & Steinberg, 2013) 

The UCLA PTSD-RI is a self-report of child trauma exposure and reactions. It consists of a 15-

item trauma history screen, a 27-item PTSD assessment, and a four-item assessment of 

dissociative symptoms. The PTSD and dissociative items are rated on a 0 (none) to 4 (most) 

Likert scale of how often the problem has happened in the past month. The previous DSM-IV 

version demonstrated convergent validity with the PTSD subscale of a well-validated measure of 

posttrauma symptoms in children, r = .75 (Steinberg et al., 2013).  

UCLA PTSD Reaction Index for DSM-5 (Parent Version: PTSD-RI; Pynoos & Steinberg, 2013)  

The PTSD-RI was adapted to create a parent-report of child trauma exposure and reactions, 
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given that the DSM-IV version of the measure included a parent-report adaptation. The PTSD-RI 

consists of a 15-item trauma history screen, a 27-item PTSD assessment, and a four-item 

assessment of dissociative symptoms. The PTSD and dissociative items are rated on 0 (none) to 

4 (most) Likert scale of how often the problem has happened in the past month. The previous 

DSM-IV parent version of the PTSD-RI demonstrated convergent validity with a well-validated 

parent-report measure of trauma-related symptoms in children, r = .75 (Wherry, Corson, & 

Hunsaker, 2013).  

MATERIALS, DESIGN, AND PROCEDURE 

Apparatus 

Acoustic startle probes were generated using a stimulator module and calibrated using a digital 

sound level meter.  The unconditioned stimulus was an aversive air puff that was generated from 

a tank of compressed air attached to a solenoid valve to ensure precise delivery of the 250-ms air 

puff (Berg & Balaban, 1999).  Children wore a camelback hydration backpack, retrofitted for 

delivery of the air puff through nylon tubing to the larynx: a set-up that has been used previously 

(e.g., Borelli, Sbarra, Crowley, & Mayes 2011).  Psychophysiological data was collected using 

Biopac’s MP150 Data Acquisition System (Biopac Systems, Inc.) running Acknowledge 

software (version 4.2).  An electromyography module (EMG100C) with gain set to 5000, low 

pass filter set to 500 HZ, and high pass filter set to 10 HZ was used to collect EMG data in the 

range of -10 to 10 volts. A Dell desktop computer running E-Prime Professional (Version 2) was 

used to present the experimental stimuli. 

Acoustic Startle 

A background white noise of 70 dB [A] SPL was delivered continuously throughout the session.  

The startle probe was a 108 dB [A] SPL, 40-ms burst of broadband noise with a near-
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instantaneous rise time, similar to probes used in other child studies (e.g., Borelli, et al., 2011; 

Jovanovic et al., 2011).  All acoustic stimuli were delivered binaurally through high fidelity 

professional reference headphones (KRK systems, KNS-6400) within a sound-attenuated room. 

AX+/BX- Stimuli 

The CSs were pairs of shapes presented on a computer monitor.  The AX+ shape pair was always 

paired with the US, while the BX- shape pair was never paired with the US. The AX+ and BX- 

stimuli consisted of a set of two green, orange, or black shapes (star, triangle, or square) 

presented centrally on a monitor. The AX+ and BX- stimuli included one unique cue (A, the 

danger cue; or B, the safety cue) and one common cue (X). The fear inhibition test stimulus (AB) 

was never paired with the US and consisted of the unique elements of the previously conditioned 

stimuli (i.e., the danger and safety cues). See Figure 1 for an example of the conditioned stimuli. 

Shape pairs were counterbalanced across participants with cues differing in both color and shape.  

Based on the work of Jovanovic et al. (2009, 2010), the shapes within each pair were presented 

simultaneously for 6 s.  On AX+ trials, the CS co-terminated with a 250-ms air puff (US), which 

was preceded by 500 ms by a 40-ms startle probe. By contrast, the BX- and AB trials terminated 

immediately after presentation of the startle probe, and therefore BX- and AB were never paired 

with the US.  The aversive stimulus (US) was a 250-ms air puff directed to the larynx with an 

intensity of 80 psi.   

After a 1-min acclimation period consisting of background noise, the test session began 

with a habituation phase consisting of six startle probes to attenuate initial startle reactivity.  The 

conditioning and testing phases followed.  The acquisition phase consisted of three blocks, each 

of which included four trials of AX+, four trials of BX-, and four startle probes presented in the 

absence of any stimuli [noise alone (NA) trials], for a total of 12 trials per block. The testing 
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phase included a block of four NA trials and four AB trials.  Trial types were randomly 

intermixed within blocks and inter-trial intervals were randomized throughout the phases, 

ranging from 9 to 22 s. The entire session lasted less approximately 15 min.   

Retrospective Expectancy of the Air Puff   

Following Grillon and Morgan (1999) and Jovanovic et al. (2009), expectancy was assessed via 

three button response keys. At the end of the safety signal transfer trials, children were asked for 

each of the three CS shape pairs if they had expected the shape pair to be followed by the air 

puff.  Children were instructed to press “1” for “No” (safe); “2” for “Yes” (threat); and “3” for “I 

don’t know” (uncertain). These values were then centered such that expectancy of the air puff 

was scored as 1 for a response of “Yes,” -1 for a response of “No” and 0 for a response of “I 

don’t know.”  

Procedure   

Potentially eligible and interested parent-child dyads called the study telephone line. Parents 

were prescreened on the telephone for probable PTSD, resulting from a DSM-5 Criterion A 

traumatic event that occurred at least 6 months prior, or lack thereof.  PTSD symptoms were 

assessed carefully over the phone using a screening questionnaire adapted from the PSS-I-5.  

Parent-child dyads that were potentially eligible and interested came to the laboratory, where 

they were guided through informed consent and assent procedures.  Parents were interviewed 

using the SCID-IV. Parents reporting a history of trauma exposure were also interviewed using 

the PSS-I.  Meanwhile, children completed self-report questionnaires and screens for auditory 

and visual impairment. Specifically, children completed an auditory test during which they were 

required to correctly identify at least eight out of ten different tones at varying decibels. Visual 

acuity was tested using a Snellen Eye Chart (Snellen, 1862) from a viewing distance of 20 feet. 
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These auditory and visual screens were performed in order to ensure that children could detect 

the auditory and visual stimuli presented in the AX+/BX- paradigm. Eligible children then 

completed the AX+/BX- paradigm while their parents completed self-report questionnaires.  

Finally, children and parents were debriefed and compensated with $20 per hour and a “Child 

Scientist” t-shirt.  

DATA RECORDING, REDUCTION, AND RESPONSE DEFINITION 

The eyeblink response was measured via electromyography (EMG) of the right 

orbicularis oculi muscle, following guidelines for startle blink research (Blumenthal et al., 2005).  

Two 5 mm Ag-AgCl electrodes were used; one positioned 1 cm below the pupil of the right eye 

and the other placed 1 cm below the lateral canthus (Berg & Balaban, 1999). EMG activity was 

sampled at 1000 Hz and was amplified, rectified, and smoothed prior to digitizing (Blumenthal et 

al., 2005). EMG peak magnitude was transformed to microvolts (µV) and converted to T-Scores, 

as recommended by Blumenthal and colleagues, by standardizing the raw EMG peak magnitude 

values for each participant as follows: z score value = (raw magnitude value – Mall raw values) ⁄ SDall 

raw values; T-score value = (z score value × 10) + 50.  

Valid eyeblink responses were those that started 20-150ms after the onset of the startle 

probe and peaked within the same window of time (Blumenthal et al., 2005). Eyeblink responses 

were considered invalid when elevated levels of EMG activity were present without returning to 

baseline in the 500ms before the startle probe, or when highly variable EMG activity was present 

both before and after a given trial. Missing psychophysiological data from 12 trials (out of 880 

trials) was replaced with the mean values from the other trials of the same conditioned stimulus 

within the given block. Nonresponses, defined as trials with no discernible blink responses or 

with responses < 0.10 µV within the 20-150ms window were included in the analyses in order to 
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account for possible effects of habituation. Outliers, defined as values falling more than three 

standard deviations above or below the sample mean, were winsorized by replacing them with 

the mean of the other trials of the same conditioned stimulus within the given block. A total of 

15 trials were classified as outliers. Participants with > 30% of trials rejected due to artifacts or 

related problems (n = 5), nonresponses (n = 3), or outliers (n = 0) were excluded from the 

psychophysiological analyses. Data from participants who requested to abort the experiment 

were also excluded (n = 4). In addition, five participants did not initiate the psychophysiological 

experiment due equipment failure (n = 1), uncorrected vision problems (n = 1), or parental 

exclusion (n = 3). Thus, the final sample size for FPS was 20.  

The parent and child symptoms of dyads that were and were not included in the FPS 

analyses were compared and were generally similar. Overprotective parenting was higher among 

those without FPS data (M = 38.15, SD = 14.33) than among those with FPS data (M = 28.21, SD 

= 11.41), t(30) = 2.18, p = .04, d  = 0.77. Parent-reported child depressive symptoms were also 

higher among those without FPS data (M = 5.89, SD = 4.29) than among those with FPS data (M 

= 2.81, SD = 2.37), t(23) = 2.33, p = .03, d  = 0.89. Additionally, parent-reported internalizing 

symptoms were higher among those without FPS data (M = 57.00, SD = 11.01) than among those 

with FPS data (M = 46.59, SD = 7.67), t(23) = 2.75, p = .01, d  = 1.10.  

Based on recommendations for analyzing EMG data (Blumenthal et al., 2005), mean 

values for startle magnitude to the NA trials of each of the three conditioning blocks and the 

transfer test were calculated by averaging T-score values for startle reactivity to the probe on 

each NA trial within the given block.  These numbers served as a baseline from which to 

calculate average FPS, which served as the dependent variable, for each CS type within each 

block. The following equation (Jovanovic et al., 2010) was used to determine FPS to AX+ and 
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BX- within each conditioning block and to AB within the testing phase: Percent Startle 

Potentiation = 100 x (startle magnitude during CS trials – NA startle magnitude within the same 

block as the CS). 

GENERAL DATA ANALYTIC STRATEGY 

Data was screened prior to analysis to check for accuracy of data entry, missing values, 

and outliers. As noted above, startle data that appeared to be missing at random was replaced 

using multiple imputation methods (Tabachnick & Fidell, 2006). There was no missing data 

from the interview, self-, and parent-report measures. In addition, measures were screened for 

normality, linearity, and homoscedasticity using scatter plots. No data transformations were 

necessary. No outliers (> 3 SD above the mean) were identified from the interview, self-, and 

parent-report measures, though as noted above, outliers from the startle data were winsorized to 

ensure that the results were not disproportionally influenced by children exhibiting extreme 

startle responses. The Mahalanobis distance procedure was used to check for multivariate 

outliers and when present, these cases were removed from the relevant multivariate analysis (1 

out of 217 data points).  No covariates were identified.   

 Although dichotomizing continuous data is generally not recommended (e.g., 

MacCallum, Zhang, Preacher, & Rucker, 2002), median splits can reveal important differences 

that might otherwise be lost, with less risk of type I and II errors than previously thought 

(Iacobucci et al., 2015). Parental worry and overprotective parenting were therefore divided into 

low and high groups using median splits in order to maximize variability within our mostly 

psychiatrically healthy sample. Separate repeated measures analysis of variance (ANOVA), with 

between-subjects factors of parental worry (low, high) or overprotective parenting (low, high), 

and within-subjects factors of CS Type (AX+, BX-) and acquisition block (early, middle, late) 
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examined FPS during acquisition as the dependent variable. Similarly, in order to assess final 

learning of AX+, BX-, and transfer of that learning to AB, separate repeated measures ANOVA, 

with between-subjects factors of parental worry (low, high) or overprotective parenting (low, 

high), and within-subjects factors of CS Type (AX+, BX-, AB) examined FPS during late 

acquisition and the transfer test as the dependent variables.  For all repeated measures ANOVAs, 

violations of sphericity were corrected using the Greenhouse-Geisser correction. 

 In addition, in order to assess for discriminative conditioning at the cognitive level, 

separate repeated measures ANOVA, with between-subjects factors of parental worry (low, 

high) or overprotective parenting (low, high) and within-subjects factors of CS Type (AX+, BX-, 

AB) were used to examine retrospective expectancy of the air puff as the dependent variable.  

 Independent t-tests were also used to examine whether children whose parents were low 

and high in worry and overprotective parenting differed in subjective units of distress (SUDS) 

prior to the AX+/BX- paradigm and in change in SUDS from before and after the AX+/BX- 

paradigm.   

 In order to examine the hypothesis that overprotective parenting would have an indirect 

effect on the relationship between parental worry and child FPS to the safety transfer cue, we 

used model 4 of the PROCESS macro for SPSS (Hayes, 2013). We assessed for the presence of 

an indirect effect even in the absence of a total effect, consistent with research recommendations 

(Hayes, 2009). Unstandardized indirect effects were computed for each of 10,000 bootstrapped 

samples, and the 95% confidence interval was computed by determining the indirect effects at 

the 2.5th and 97.5th percentiles.  

 Finally, bivariate correlations were conducted in order to examine the relationship 

between parental PTSD and child FPS, as well as the relationship between parental depression 
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and child FPS. Bivariate correlations were also conducted in order to examine baseline 

associations among the parent interview, parent self-report, and parent- and child-report 

measures, as well as relationships among the child measures and child FPS. These secondary 

analyses were corrected for multiple comparisons using Holm’s step-down procedure (Holm, 

1979). 

RESULTS 

SAMPLE CHARACTERISTICS  

Ranges, means, and standard deviations for the parent self-report measures and for the 

child- and parent-report measures are presented in Tables 2 and 3, respectively. Overall, 

symptoms for both parents and children were in the minimal to mild range.  

BASELINE ASSOCIATIONS AMONG PARENT INTERVIEW, PARENT 

SELF-REPORT, AND PARENT- AND CHILD-REPORT MEASURES 

Bivariate correlations among parental worry, overprotective parenting, PTSD, and 

depression are presented in Table 4. These parental variables were, for the most part, moderately 

to strongly associated with one another, though overprotective parenting was not strongly related 

to clinician-rated PTSD symptoms. Table 5 presents the bivariate correlations among parent-

reported and child self-reported symptoms of anxiety, depression, PTSD, SUDS, and 

internalizing and externalizing symptoms. Parent-reported symptoms were more consistently 

strongly related to one another (rs ranging from .38 to .88) than child self-reported symptoms (rs 

ranging from .29 to .75); and parent- and child-reports, with the exception of PTSD symptoms, 

were only weakly related. Finally, bivariate correlations among parent symptoms and child 

symptoms, assessed via parent-report (Table 6) and child self-report (Table 7), are presented. 

Overall, parent self-reported symptoms were moderately to strongly related to parent-reported 
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child symptoms, but only weakly related to child self-reported symptoms.  

LEARNING WITHIN THE CONDITIONAL DISCRIMINATION PARADIGM 

Fear-potentiated Startle  

Means and standard deviations for FPS to each CS are presented in Table 8. A repeated measures 

ANOVA, with within-subjects factors of CS type (AX+, BX-) and acquisition block (early, 

middle, late), examined FPS during acquisition as the dependent variable. There was not a main 

effect of CS type, F(1, 19) = .29, p = .60, but there was a main effect of acquisition block, 

F(1.39, 26.46) = 4.13, p = .04. FPS during early acquisition (M = 14.74, SD = 15.88) was 

significantly higher than FPS during late acquisition (M = 5.18, SD = 11.36), p = .01, d = 0.69. 

There was no CS type x acquisition block interaction, F(2, 38) = .12, p = .89. In other words, as 

depicted in Figure 2, children did not demonstrate physiological discrimination between the 

danger and safety cues, though means were in the expected direction, and FPS decreased over 

time.  

In order to assess final learning of AX+, BX-, and transfer of that learning to AB, a 

repeated measures ANOVA, with the within-subjects factor of CS type (AX+, BX-, AB), 

examined FPS during late acquisition and the transfer test as the dependent variables. There was 

no main effect of CS type, F(2, 38) = 2.13, p = .13. Thus, FPS to the critical transfer test (AB) 

did not differ significantly from FPS to the danger and safety cues, though again as seen in Table 

8 and Figure 2, means were in the expected direction. 

Expectancy of the Air Puff 

Means and standard deviations for retrospective expectancy of the air puff for each CS are 

presented in Table 8. In order to assess for cognitive learning of the contingencies associated 

with the conditioned stimuli, a repeated measures ANOVA, with the within-subjects factor of CS 
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type (AX+, BX-, AB), examined expectancy of the air puff as the dependent variable. There was 

no main effect of CS type, F(2, 38) = 1.44, p = .25, suggesting poor cognitive discrimination 

among the danger, safety, and the safety transfer cues, though means are in the expected 

direction.  See Table 8 for means and standard deviations. 

PARENTAL WORRY 

Fear-potentiated Startle  

We next examined the hypothesis that higher parental worry would predict greater child FPS to 

the safety cues but not to the danger cues. In order to assess the effect of parental worry on 

discriminative conditioning within acquisition, a repeated measures ANOVA, with the between-

subjects factor of parental worry (low, high), and within-subjects factors of CS type (AX+, BX-) 

and acquisition block (early, middle, late), examined FPS during acquisition as the dependent 

variable. There was not a main effect of parental worry, F(1, 16) = 1.73, p = .21, or CS type, F(1, 

16) = .54, p = .47, but there was a main effect of acquisition block, F(1.49, 23.88) = 3.70, p = 

.05. FPS during early acquisition (M = 15.30, SD = 3.34) was significantly higher than FPS 

during late acquisition (M = 5.93, SD = 2.83), p = .02, d = 3.03. There was no parental worry x 

CS type interaction, F(1, 16) = .02, p = .88, but there was a trend toward a parental worry x 

acquisition block interaction, F(1.49, 23.88) = 3.47, p = .06. There was no parental worry x CS 

type x acquisition block interaction, F(2, 32) = .003, p = 1.00.  A break down of the parental 

worry x acquisition block interaction revealed that among children whose parents were higher in 

worry, FPS during early acquisition (M = 23.31, SD = 3.83) was significantly higher than FPS 

during middle acquisition (M = 7.43, SD = 12.42), p = .03, d = 1.73, and late acquisition (M = 

6.95, SD = 3.68), p = .01, d = 4.36.  Among children whose parents were lower in worry, there 

was no effect of acquisition block. Thus, for both children whose parents were lower and higher 
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in worry, FPS to the danger cue did not differ significantly from FPS to the safety cue; though 

among children whose parents were higher in worry, FPS overall was higher in the early rather 

than the later acquisition blocks.  

To examine the main hypothesis in regard to the effect of parental worry on final learning 

of AX+, BX-, and transfer of that learning to AB, a repeated measures ANOVA, with the 

between-subjects factor of parental worry (low, high) and the within-subjects factor of CS type 

(AX+, BX-, AB), examined FPS during late acquisition and the transfer test as the dependent 

variables. There was not a main effect of parental worry, F(1, 16) = .20, p = .66, or CS type, F(2, 

32) = 1.53, p = .23, nor was there a parental worry x CS type interaction, F(2, 32) = .01, p = .99. 

Thus, among children whose parents were lower or higher in worry, FPS did not differ 

significantly on the danger and safety trials or on the critical safety signal transfer test. 

Expectancy of the Air Puff (US)  

The hypothesis that higher parental worry would be related to a higher likelihood of children 

predicting the US in their expectancy ratings, particularly for the AB trials, was next examined. 

A repeated measures ANOVA, with the between-subjects factor of parental worry (low, high) 

and the within-subjects factor of CS type (AX+, BX-, AB) examined expectancy of the air puff 

as the dependent variable. There was no main effect of parental worry, F(1, 16) = .18, p = .68, or 

CS type, F(2, 32) = 2.93, p = .07, and no parental worry x CS type interaction, F(2, 32) = .30, p 

= .75. Thus, children whose parents were lower and higher in worry did not differ in cognitively 

discriminating among the danger, safety, and transfer test cues. 

Subjective Distress 

We next conducted independent t-tests in order to examine whether higher parental worry would 

be related to higher child-reported subjective units of distress (SUDs). Children whose parents 
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were higher in worry (M = 16.33, SD = 16.73) did not differ from children whose parents were 

lower in worry (M = 16.00, SD = 16.20) in pre-task SUDs, t(15) = -.04, p = .97. Similarly, 

children whose parents were higher in worry, (M = 2.86, SD = 19.07) did not differ from children 

whose parents were lower in parental worry (M = -7.13, SD = 20.22), in change in SUDs from 

pre-to-post-task t(13) = -.98, p = .35. 

OVERPROTECTIVE PARENTING 

Fear-potentiated Startle 

The hypothesis that higher overprotective parenting would predict greater child FPS to the safety 

cues but not to the danger cues was next examined. In order to assess the effect of overprotective 

parenting on discriminative conditioning within acquisition, a repeated measures ANOVA, with 

the between-subjects factor of overprotective parenting (low, high), and within-subjects factors 

of CS type (AX+, BX-) and acquisition block (early, middle, late), examined FPS during 

acquisition as the dependent variable. There was not a main effect of overprotective parenting, 

F(1, 17) = .61, p = .45, or CS type, F(1, 17) = .59, p = .45, but there was a trend toward a main 

effect of acquisition block, F(1.36, 23.20) = 3.25, p = .07. Specifically, FPS during early 

acquisition (M = 14.29, SD = 16.18) was significantly higher than FPS during late acquisition, 

(M = 5.36, SD = 11.64), p = .03, d = 0.63. Among children whose parents were higher in 

overprotective parenting, there was no effect of acquisition block. There was no overprotective 

parenting x CS type interaction, F(1, 17) = .03, p = .86, no overprotective parenting x acquisition 

block interaction, F(1.36, 23.20) = .72, p = .45, and no overprotective parenting x CS type x 

acquisition block interaction, F(2, 34) = 1.57, p = .22. Thus, for both children whose parents 

were lower and higher in overprotective parenting, FPS to the danger cue did not differ 
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significantly from FPS to the safety cue, though FPS did decrease from early to late acquisition 

at a trend level.  

To examine the main hypothesis in regard to the effect of overprotective parenting on 

final learning of AX+, BX-, and transfer of that learning to AB, a repeated measures ANOVA, 

with the between-subjects factor of overprotective parenting (low, high), and the within-subjects 

factor of CS type (AX+, BX-, AB), examined FPS during late acquisition and the transfer test as 

the dependent variables. There was not a main effect of overprotective parenting, F(1, 17) = .17, 

p = .69, or CS type, F(2, 34) = 1.91, p = .16, but there was an overprotective parenting x CS type 

interaction, F(2, 34) = 3.63, p = .04. Among children whose parents were higher in 

overprotective parenting, FPS to AB (M = 13.84, SD = 14.76) was significantly higher than FPS 

to BX- (M = -1.60, SD = 10.35), p = .03, d = 1.21.  Among children whose parents were lower in 

overprotective parenting, there was no effect of trial type. See Figure 4. Thus, children whose 

parents were higher in overprotective parenting demonstrated impaired transfer of fear inhibition 

from the safety cue to the safety transfer cue during the critical test of safety signal learning, 

whereas children whose parents were lower in overprotective parenting did not. 

Expectancy of the Air Puff (US) 

We next examined whether higher overprotective parenting would be related to a higher 

likelihood of children predicting the US in their expectancy ratings, particularly for the AB trials. 

A repeated measures ANOVA, with the between-subjects factor of overprotective parenting 

(low, high), and the within-subjects factor of CS type (AX+, BX-, AB), examined expectancy of 

the air puff as the dependent variable. There was not a main effect of overprotective parenting, 

F(1, 17) = 0.00, p = 1.00, or CS type, F(2, 34) = 2.13, p = .13, nor was there an overprotective 

parenting x CS type interaction, F(2, 34) = .17, p = .84. Thus, children whose parents were lower 
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and higher in overprotective parenting did not differ in cognitively discriminating among the 

danger, safety, and safety transfer cues. 

Subjective Distress 

We next conducted independent t-tests in order to examine whether higher overprotective 

parenting would be related to higher child-reported SUDS before completing the AX+/BX- 

paradigm and to higher change in SUDS from pre-to-post AX+/BX-. Children whose parents 

were higher in overprotective parenting (M = 19.50, SD = 14.80) did not differ from children 

whose parents were lower in overprotective parenting (M = 11.25, SD = 16.20) in pre-task SUDs, 

t(16) = -1.13, p = .28, though means are in the expected direction. Similarly, children whose 

parents were higher in overprotective parenting (M = 25.69, SD = 9.08) did not differ from 

children whose parents were lower in overprotective parenting (M = 9.59, SD = 3.39) in change 

in SUDS from pre- to -post-task t(14) = -.74, p = .48. Thus, children whose parents were low and 

high in overprotective parenting generally reported similar levels of distress. 

INDIRECT ANALYSIS OF OVERPROTECTIVE PARENTING ON THE 

RELATIONSHIP BETWEEN PARENTAL WORRY AND CHILD SAFETY 

SIGNAL LEARNING 

We next explored the hypothesis that overprotective parenting would have an indirect 

effect on the relationship between parental worry and child FPS during the fear inhibition 

transfer test using bootstrapping procedures. The bootstrapped unstandardized indirect effect was 

.01, and the 95% confidence interval ranged from -.60 to .32. Thus, the indirect effect of 

overprotective parenting on the relationship between parental worry and child FPS during the 

critical test of fear inhibition was not statistically significant.  

PARENTAL PTSD AND DEPRESSION 
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Parental PTSD 

In order to examine the secondary hypothesis that higher parental PTSD would predict greater 

FPS to the safety cues but not to the danger cues, bivariate correlations between parental PTSD 

and child FPS to each CS (AX+, BX-, AB) during each acquisition block (early, middle, late) 

and during the fear inhibition transfer test were conducted. As seen in Table 9, parental PTSD 

(interview and self-report) was not strongly related to child FPS to the danger or safety cues 

during any of the three blocks of acquisition. Additionally, parental PTSD was not strongly 

associated with child FPS in the critical safety signal transfer test.  

Parental Depression 

Next, in order to examine the relationship between parental depressive symptoms and FPS to the 

threat and safety cues, bivariate correlations between parental depressive symptoms and child 

FPS to each CS (AX+, BX-, AB) during each acquisition block (early, middle, late) and during 

the fear inhibition transfer test were conducted. As seen in Table 9, higher parental depression 

was strongly related to lower child FPS to both the danger and safety cues during the first block 

of trials. However, parental depression was not strongly related to child FPS to the danger or 

safety cues during middle or late acquisition, nor was it strongly associated with FPS in the 

critical safety signal transfer test. Therefore, although higher parental depression was related to 

an initial blunting of child FPS, parental depression was not closely associated with child FPS 

following early acquisition.  

OTHER FACTORS POTENTIALLY RELATED TO CHILD FEAR-

POTENTIATED STARTLE TO DANGER, SAFETY AND SAFETY 

TRANSFER CUES 

Child Gender 
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In order to examine the effect of child gender on FPS to the danger and safety cues, a repeated 

measures ANOVA, with the between-subjects factor of gender (male, female), and within-

subjects factors of CS type (AX+, BX-) and acquisition block (early, middle, late), examined 

FPS during acquisition as the dependent variable. There was not a main effect of child gender, 

F(1, 18) = .03, p = .87, CS type, F(1, 18) = .40, p = .53, or acquisition block, F(1.53, 27.51) = 

2.37, p = .11. There was no child gender x CS type interaction, F(1, 18) = .20, p = .66, but there 

was a child gender x acquisition block interaction, F(1.53, 27.51) = 5.77, p = .01. Among boys, 

FPS during early acquisition (M = 19.40, SD = 16.56) was higher than FPS during middle 

acquisition (M = 4.60, SD = 8.89), p = .02, d = 1.11, and late acquisition (M = 4.03, SD = 12.74), 

p = .02, d = 1.04.  By contrast, among girls, FPS did not decrease significantly over time. There 

was no child gender x CS type x acquisition block interaction, F(2, 36) = 1.01, p = .38.  

To examine the effect of child gender on final learning of AX+, BX-, and transfer of that 

learning to AB, a repeated measures ANOVA, with the between-subjects factor of child gender 

(male, female), and the within-subjects factor of CS type (AX+, BX-, AB), examined FPS during 

late acquisition and the transfer test as the dependent variables. There was no main effect of child 

gender, F(1, 18) = .28, p = .60, or CS type, F(2, 36) = 2.09, p = .14, and no child gender x CS 

type interaction, F(2, 36) = 1.23, p = .31. Thus, males and females did not differ in their 

responding to the danger and safety cues; however, males exhibited a decrease in FPS following 

early acquisition, whereas females did not. 

Child Age  

In order to examine whether child age is related to child fear responding or inhibition, bivariate 

correlations were conducted between child age and FPS to each CS type (AX+, BX-, AB) during 

each acquisition block (early, middle, late) and during the transfer test. As seen in Table 10, 
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correcting for multiple analyses, child age was not strongly related to FPS to the danger or safety 

cues during any of the three blocks of acquisition, nor was it strongly associated with FPS to the 

safety transfer cue during the transfer test.   

Child Anxiety 

In order to examine whether child anxiety is related to child fear responding or inhibition, 

bivariate correlations were conducted between child anxiety (self- and parent-reported) and 

startle potentiation to each CS (AX+, BX-, AB) during each acquisition block (early, middle, 

late) and during the transfer test. As seen in Tables 10 and 11, correcting for multiple analyses, 

child anxiety was not strongly related to FPS to the danger or safety cues during any of the three 

blocks of acquisition, nor was it strongly associated with FPS to the safety transfer cue during 

the transfer test. However, although not reaching statistical significance after correcting for 

multiple comparisons, higher parent-reported child anxiety was strongly associated with lower 

FPS to the danger cue during middle acquisition, and higher child self-reported anxiety was 

moderately related to higher FPS to the safety cue during the same acquisition block.  

Child Depression, PTSD, and Internalizing and Externalizing Symptoms  

In order to examine whether child depression, PTSD, and internalizing and externalizing 

symptoms are related to child fear responding or inhibition, bivariate correlations were 

conducted between each of these variables and FPS to each CS (AX+, BX-, AB) during each 

acquisition block (early, middle, late) and during the transfer test. As seen in Tables 10 and 11, 

child depression, PTSD, and internalizing and externalizing symptoms were not strongly related 

to FPS to the danger or safety cues during any of the three blocks of acquisition, nor were they 

strongly associated with FPS to the safety transfer cue during the safety signal transfer test. 

DISCUSSION 
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Impairments in safety signal learning, or fear inhibition, are thought to be a hallmark of (e.g., 

Grillon & Morgan, 1999; Jovanovic et al., 2009; Lissek et al., 2010, 2014; Waters, Henry, & 

Neumann, 2009), and potential risk factor for (e.g., Buss, Davis, Kiel, Brooker, Beekman, & 

Early, 2013; Craske et al., 2012; Jovanovic et al., 2010, 2014; Jovaonvic & Ressler, 2010; Reeb-

Sutherland et al., 2009), anxiety-related psychopathology. This was the first study to examine 

child safety signal learning in relation to overprotective parenting and parental symptoms of 

psychopathology, both of which have been implicated in the etiology of child anxiety. 

Specifically, child fear-potentiated startle (FPS) was examined within a conditional 

discrimination (AX+/BX-) paradigm in relation to overprotective parenting and parental worry, 

PTSD, and depression. Children whose parents were higher in overprotective parenting had 

higher FPS to the safety transfer cue (AB) during the critical safety signal transfer test than to the 

safety cue (BX-) during the final block of acquisition. In other words, higher levels of 

overprotective parenting behaviors predicted reduced fear inhibition from the safety cue in the 

presence of the danger cue. Additionally, higher parental depression was associated with lower 

initial child FPS to both the danger (AX+) and safety (BX-) cues, indicating that the blunting 

effects that are typically found for depression on fear responding (Lang & McTeague, 2009; 

Melzig, Weike, Zimmermann, & Hamm, 2007) transferred to children whose parents reported 

higher symptoms of depression. By contrast, children whose parents reported higher symptoms 

of worry did not differ from children whose parents reported lower symptoms of worry in FPS to 

the danger, safety, or safety transfer cues.  Parental PTSD was also not strongly associated with 

child fear responding or inhibition, though as discussed below, these findings should be 

interpreted with caution. Collectively, these findings point to potential mechanisms underlying 

the link between parent and child anxiety-related disorders; enhancing understanding of the 
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impact that parenting style and parental psychopathology have on a proposed biomarker, 

specifically impaired safety signal learning, for anxiety-related psychopathology (e.g., Jovanovic 

& Ressler, 2010) in children. These findings also further elucidate the relationship between child 

anxiety and fear responding and inhibition during a critical period of child development.  

HIGHER OVERPROTECTIVE PARENTING PREDICTED POORER CHILD 

SAFETY SIGNAL LEARNING 

As predicted, children whose parents were higher in overprotective parenting 

demonstrated impaired transfer of fear inhibition from the safety cue to the safety transfer cue 

during the critical test of safety signal learning. This finding fits with theoretical models that 

posit overprotective parenting behavior as a key pathway involved in the intergenerational 

transmission of anxiety-related psychopathology (e.g., Borelli, Margolin, & Rasmussen, 2015; 

Lebowitz et al., 2016). According to these models, overprotective parents repeatedly provide 

their children with signs that caution of danger, even when the chances of risk ahead are low. 

These messages, whether explicit or implicit, may inflate children’s perceptions of risk and 

increase the likelihood of children staying on the anxious path in front of them. Never straying 

far from this path, these children may, in turn, later struggle in distinguishing true danger from 

the non-dangerous signs that they have mistakenly learned to interpret as threatening. This early 

learning history may act in conjunction with, or independently of, a genetic predisposition 

toward fearful responding not only to threatening stimuli, but also to stimuli that should signal 

safety. Specifically, exaggerated amygdala activity, weakened inhibitory prefrontal control of the 

amygdala, and genetic polymorphisms may contribute to or result from impairments in fear 

inhibition (Jovanovic & Ressler, 2010). Notably, this failure to inhibit fear to innocuous stimuli 

is likely most problematic (Craske et al., 2012; Jovanovic et al., 2010), as it may interfere with 
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effective functioning and prevent the acquisition of new, non-fearful associations. Coupled with 

a dearth of corrective learning experiences, these impairments in safety signal learning may lead 

to an internalization of the belief that the world is fraught with danger, which may then 

contribute to both the emergence and maintenance of child anxiety-related psychopathology 

(Rapee, 2009). These theoretical models are consistent with findings linking parenting to child 

anxiety, both cross-sectionally (de Wilde & Rapee, 2008; van der Bruggen Stams, & Bogels, 

2008) and longitudinally (Borelli, Margolin, & Rasmussen, 2015; Edwards et al., 2010). 

Critically, however, while prior studies have looked for a direct connection between 

overprotective parenting and child anxiety, the present study is the first to take a timely step 

backward in order to also examine whether, as theory suggests, children whose parents are 

overprotective really do inaccurately identify safety cues as threatening. This is especially 

important given that at least one study failed to find a strong relationship between overprotective 

parenting and child anxiety (Clarke et al., 2013). It is possible that by focusing solely on child 

anxiety and its relationship to overprotective parenting, the study by Clarke and colleagues 

missed more proximal effects of overprotective parenting on children, such as impaired safety 

signal learning, that may emerge prior to the onset of debilitating symptoms of worry and 

anxiety.  

 Interestingly, when examining the relationship between overprotective parenting and 

child anxiety directly, the current investigation found a strong association between these 

variables only when child anxiety was measured via parent report. In fact, child anxiety was 

virtually unrelated to overprotective parenting when the former was examined from the child’s 

perspective. These discrepant results converge with those of prior studies showing divergence in 

parent and child reports of child psychopathology (e.g., Lagattuta, Sayfan, & Bamford, 2012), 
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and highlight the importance and utility of multi-informant approaches to child assessment.  

By contrast, the finding from the present study of a moderate but non-significant 

relationship between higher overprotective parenting and higher parental worry and clinician-

rated PTSD (Table 4) is inconsistent with previous studies suggesting a more robust link between 

overprotective parenting and parental symptoms of anxiety (e.g., Clarke et al., 2013; Edwards et 

al., 2010). However, this discrepancy in findings may be an artifact of the constructs under 

examination. Whereas prior studies assessed the relationship between overprotective parenting 

and parental symptoms of anxiety more generally, the present investigation examined 

overprotective parenting in relation to the more specific construct of parental worry. Although 

worry consistently demonstrates strong associations with anxiety (e.g., Olatunji et al., 2010), the 

construct of worry does not capture less cognitive processes (e.g., behavioral avoidance, 

physiological reactions) of anxiety-related disorders. Alternatively, this discrepancy may stem 

from the present study’s use of a largely non-clinical sample of parents and their 8-11-year-old 

children as opposed to a sample of parents of preschoolers (Edwards et al., 2010) or children 

with anxiety disorders (Clarke et al., 2013). Indeed, it may be that the strength of the relationship 

between overprotective parenting and parental anxiety varies with the age and anxiety level of 

one’s child. Similarly, it may also be that the relationship between overprotective parenting and 

parental anxiety becomes most evident in parents reporting more clinically significant levels of 

anxiety.  

Ironically, the lack of a strong relationship between overprotective parenting and parental 

worry in the present study potentially magnifies the importance of the finding of greater safety 

signal learning impairments in children whose parents were higher in overprotective parenting. 

More specifically, overprotective parenting exerted an effect on child safety signal learning when 
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parental anxiety did not, suggesting that overprotective parenting may be a viable target for the 

prevention and treatment of anxiety-related disorders in children. Indeed, a number of parent-

training techniques (see Wei & Kendall, 2014 for a review) have been implemented within 

family-based interventions for child anxiety and could be used specifically to address 

overprotective parenting. These strategies include 1) psychoeducation about the costs of 

overprotective parenting; 2) training in recognizing overprotective parenting and in granting 

autonomy (Bodden et al., 2008); 3) training in encouraging non-avoidant behavior and adaptive 

coping (Silverman et al., 1999); 4) cognitive restructuring in order to identify and modify 

thoughts underlying overprotective parenting behaviors (Bodden et al., 2008); and 5) anxiety 

management (Khanna & Kendall, 2009). Alternatively, these techniques could be taught within 

an exclusively parent-based intervention (e.g., Lebowitz, Omer, Hermes, & Scahill, 2014). 

Such efforts aimed at reducing the frequency of overprotective parenting behaviors could allow 

children to explore and seek out the corrective learning experiences needed in order to 

effectively distinguish between what is and is not safe. This could, in turn, either decrease 

children’s vulnerability to developing later anxiety-related psychopathology or, for children who 

are already struggling with anxiety, increase the likelihood of them experiencing remission from 

their symptoms.  

PARENTAL WORRY NOT STRONGLY RELATED TO CHILD SAFETY 

SIGNAL LEARNING 

Contrary to our predictions, children whose parents were higher in worry did not differ 

significantly from children whose parents were lower in worry on FPS during the critical transfer 

test. In other words, within a largely non-pathological sample, higher parental worry is not a 

strong predictor of greater child impairments in fear inhibition. This finding is inconsistent with 
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previous findings of impaired fear inhibition in adults with GAD (Lissek et al., 2014), though it 

is important to note that worry was not assessed in the children in this study but in their parents. 

Consequently, it is possible that we would have found a relationship between worry and child 

FPS had we examined worry in children. Alternatively, a stronger relationship may have 

emerged between parental worry and child FPS had we examined worry in a larger sample of 

parents engaging in more pathological levels of worry.  

Given the internal nature of worry (Heimberg et al., 2004), it may be that parental worry 

is less visible to children than other symptoms of anxiety and thus, may have less of an effect on 

children’s defensive responding. Stated another way, higher levels of worry in parents may not 

necessarily translate into higher levels of communication of this worry from parents to their 

children. It may therefore be that parental worry only impacts child safety signal learning to the 

extent that parents express their worries to their children.  

Notably, whereas children whose parents were lower in worry had similar levels of FPS 

throughout acquisition, children whose parents were higher in worry trended toward having 

greater FPS to the conditioned stimuli during early acquisition followed by a decrease in FPS 

with learning. These results align with previous findings in psychiatrically healthy adults of an 

association between higher levels of worry and larger FPS to threat cues (Dunning & Hajcak 

2015). Additionally, the finding of heightened fear responding during early acquisition when the 

experimental contingencies were likely most ambiguous is consistent with evidence linking 

pathological worry to higher intolerance of uncertainty (Dugas, Marchand, Ladouceur, 2005) and 

a higher likelihood of interpreting ambiguous stimuli as threatening (Aikins & Craske, 2001). 

Children whose parents were higher in worry may have been more distressed by the ambiguity of 

the early AX+/BX- trials and more likely to interpret the stimuli presented during these trials as 
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threatening, thus leading to higher initial FPS. Although not examined in the present study, this 

mechanistic interpretation could be a consequence of the cross-generational transfer of 

intolerance of uncertainty, possibly via modeling or information transfer (Fisak & Grills-

Taquechel, 2007), from parents who are higher in worry to their children.  

BLUNTED FEAR RESPONDING IN CHILDREN OF PARENTS WITH 

HIGHER SYMPTOMS OF DEPRESSION 

 Parental depression was, after the initial block of trials, only weakly associated with child 

FPS. However, during the first block of acquisition, parental depression was strongly related to 

reduced child FPS to both the danger and safety cue (Table 9), suggesting that having a 

depressed parent may be related to blunted child fear responding. These results are consistent 

with findings of reduced fear responding to threat in adults with depression (Lang & McTeague, 

2009; Melzig, Weike, Zimmermann, & Hamm, 2007) and extend these effects to their children. 

In fact, given little evidence for learning during early acquisition within conditional 

discrimination paradigms (e.g., Jovanovic et al., 2014), the danger and safety cues may have 

been considered to be similarly threatening during this initial block of trials. Thus, higher 

parental symptoms of depression were essentially associated with lower initial child FPS to 

stimuli that were likely perceived to be threatening or aversive. One possible explanation for 

these findings is that children of parents who are higher in depression may utilize avoidant 

coping strategies aimed at reducing the aversiveness of unpleasant circumstances (Grillon & 

Baas, 2003), particularly when approaching novel situations. 

Indeed, potential explanations for this attenuation in fear responding include evolutionary 

accounts of depression, which argue that reduced responding may serve an adaptive function of 

conserving energy in unpropitious situations (Nesse, 2000). Alternatively, the present findings 
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may reflect maladaptive brain plasticity and brain circuit dysfunction secondary to depression 

that manifest in the form of dampened defensive responding (Lang, McTeague, & Bradley, 

2014). Regardless of the mechanism, the finding that higher parental symptoms of depression 

were related to lower child FPS in the present study is notable. These findings are consistent with 

the theory of Gotlib and colleagues, which proposes that alterations in stress reactivity may be 

one mechanism underlying the familial aggregation of depression (Gotlib, Joorman, & Foland-

Ross, 2014). That said, whereas Gotlib and colleagues (2014) posit that it is the transmission of 

hyper-reactivity to negative stimuli that may partially explain this increased risk, the present 

findings provide evidence for the cross-generational transmission of hypo-reactivity in the face 

of threat. Critically, these findings are not mutually exclusive, with the former potentially 

supporting findings of the transmission of general internalizing symptoms within families (Starr 

et al., 2014) and the latter potentially better accounting for findings of depression-specific 

transmission (Hammen, Shih, & Brennan, 2004).  

PARENTAL PTSD NOT STRONGLY RELATED TO CHILD SAFETY 

SIGNAL LEARNING 

Similar to the findings for parental worry, parental PTSD was also not strongly linked 

with child FPS to either the danger or safety cues. This finding stands in contrast to a large body 

of research in adults linking PTSD with exaggerated responding to both threat (e.g., Blechert et 

al., 2007; Glover et al., 2011; Griffin, 2008; Norrholm et al., 2011; Pole et al., 2009; Wessa & 

Flor, 2007) and safety (Jovanovic et al., 2009; 2010) cues. Additionally, the findings from the 

current study are inconsistent with the theory presented in the introduction that parents with 

PTSD may fail to model appropriate safety signal responding for their children, thus resulting in 

child impairments in safety signal learning. However, though it is possible that parental PTSD 
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has little influence on how children learn to distinguish between threat and safety cues and how 

they learn to inhibit fear to the latter, caution must be taken in interpreting the present findings 

given that the sample had very few individuals with trauma exposure or related symptoms of 

PTSD.  

It is possible that had we examined the effects of parental PTSD in a larger, clinical 

sample that we would have found a stronger effect of parental PTSD on child fear responding 

and inhibition. Given that maternal PTSD symptoms are uniquely related to offspring symptoms 

of PTSD (Starr et al., 2014), it is likely that parents and children with PTSD share one or more 

biomarkers, such as impaired safety signal learning, in common. It is also likely that the effects 

of parental PTSD on child safety signal learning vary depending on the degree of PTSD-related 

impairment, as well as the specific symptoms that the parent is experiencing. More specifically, 

although it is possible for an individual with the minimum number of six PTSD symptoms once 

per month to meet DSM-5 criteria for PTSD, that person would look very different clinically 

from an individual experiencing all twenty of the DSM-5 symptoms of PTSD many times per 

week. In one study examining safety signal learning in adults with PTSD, those who reported 

higher PTSD symptoms had greater impairments in safety signal learning than those who 

reported lower PTSD symptoms (Jovanovic et al., 2009). By contrast, other findings have shown 

reduced FPS to idiographic trauma scripts in individuals with more extensive trauma histories 

and more severe PTSD symptoms (Lang & McTeague, 2009). Accordingly, the extent to which 

parental PTSD influences child fear responding may vary depending on parents’ symptom 

profiles and trauma histories. Future studies examining the relationship between parental PTSD 

and child safety signal learning should ideally be designed to detect these varied effects, and 

should thus include parents with a wide range of PTSD symptoms and both discrete and 
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extensive trauma histories.  

COGNITIVE AND PHYSIOLOGICAL INDICATORS OF CHILD SAFETY 

SIGNAL LEARNING 

 In contrast to prior studies that found that children as young as eight can learn the 

contingencies associated with the stimuli in conditional discrimination paradigms (Glenn et al., 

2011; Jovanovic et al., 2014), the retrospective expectancy ratings in the present study revealed 

that children were not fully aware of the experimental contingencies. Specifically, children were 

not significantly more likely to predict that the air puff had been paired with the danger cue than 

they were to predict that the air puff had been paired with the safety and safety transfer cues. 

Further, a similar pattern emerged when examining the effect of higher parental worry and 

overprotective parenting on expectancy ratings, consistent with previous studies showing that 

contingency awareness is not impacted by anxiety-related symptoms (Jovanovic et al., 2009, 

2010, 2014).  

On the one hand, these findings may help explain why overall FPS was not significantly 

greater to the danger cue than to the safety cue in the present study, especially in light of findings 

suggesting that explicit knowledge of the contingencies associated with threat and safety cues 

might be a prerequisite for appropriate fear inhibition (Jovanovic et al., 2006). Although prior 

work suggests that a developmental shift may occur in the ability to process safety signals 

around age 10 (Glenn et al., 2011; Jovanovic et al., 2014), the findings of poor cognitive and 

physiological discrimination between threat and safety cues in this study may indicate that the 

developmental honing of discrimination between danger and safety signals had yet to take place 

in the study’s sample. Alternatively, it is possible that the study did not include enough 

acquisition trials for children to learn the contingencies associated with the conditioned stimuli. 
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It is also possible that the finding of poor safety signal learning at both the cognitive and 

physiological levels is an artifact of the current study’s small sample size, as the general pattern 

of findings was in the expected direction. Despite not being statistically significant, children 

generally responded with greater FPS to the danger cue than to the safety cue and tended to rate 

the danger cue as more likely to be paired with the air puff than the safety cue.  

LACK OF A STRONG INDIRECT EFFECT OF OVERPROTECTIVE 

PARENTING 

Given that overprotective parenting has been proposed as a contributing factor in the link 

between parent and child anxiety-related psychopathology (e.g., Edwards et al., 2010), the 

present finding of a lack of a strong indirect effect of overprotective parenting on the relationship 

between parental worry and child FPS to the safety transfer cue was unexpected. In addition, this 

finding was inconsistent with the findings of Borelli and colleagues (2015), who found an 

indirect effect of the related construct of parental overcontrol on the relationship between 

maternal and child anxiety assessed two and a half years later. Notably, however, this 

discrepancy in findings may be explained by differences in the constructs that were investigated, 

as the present study specifically examined the indirect effect of overprotective parenting on the 

relationship between parental worry and child safety signal learning as opposed to the 

association between parent and child anxiety. In other words, it may be that overprotective 

parenting is more likely to influence the relationship between parent and child anxiety than the 

relationship between parental worry and child FPS. More specifically, given that worry is largely 

an internal process (Heimberg et al., 2004) that may, at non-pathological levels, regulate 

physiological arousal associated with anxiety (e.g., Ottaviani et al., 2014), higher parental worry 

within a psychiatrically healthy sample could translate into more mindful parenting and greater 
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consideration of the impact that certain behaviors might have on one’s children. Accordingly, 

sub-clinical worry may curb the anxiety that might otherwise fuel overprotective parenting 

behaviors, thus reducing the influence of overprotective parenting on the relationship between 

parental worry and child FPS. 

IMPAIRED DISCRIMINITIVE CONDITIONING RELATED TO CHILD 

ANXIETY BUT NOT AGE 

  Although not a central focus of this study, higher child anxiety symptoms were 

associated with lower FPS to AX+ and higher FPS to BX- during the second block of 

acquisition, suggesting slower learning of the contingencies associated with the conditioned 

stimuli. Anxiety may be more strongly associated with impaired fear inhibition in the presence of 

safety cues than with heightened fear responding in the context of danger (Duits et al., 2015).  

Whereas learning to be fearful of dangerous situations has adaptive evolutionary implications, 

failing to inhibit fear in non-threatening contexts may interfere with effective functioning and 

corrective learning. Indeed, elevated startle responding to safe, but not dangerous, cues predicts 

child anxiety symptoms both cross-sectionally (Jovanovic et al., 2014) and longitudinally 

(Craske et al., 2012). It is worth noting, however, Jovanovic and colleagues (2014) found 

enhanced discriminative conditioning (i.e., elevated responding to threat cues relative to safety 

cues) in 10-13 year-olds, but not in 8-9 year-olds, who reported higher symptoms of anxiety, 

which the present study did not. Instead, the present study found an association between higher 

anxiety and poorer discriminative conditioning, and also found that child age was not a strong 

predictor of child FPS to either the danger or safety cues. One possible explanation for this 

discrepancy is that Jovanovic and colleagues (2014) recruited their sample of children from a 

low-income, urban, highly trauma-exposed population whereas the present study recruited a 
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younger sample of children who were from a more affluent population with a relatively low rate 

of trauma exposure. It is therefore possible that when examining safety signal learning across 

development, the ability to distinguish between threat and safety cues varies with both age and 

trauma exposure.   

LIMITATIONS AND FUTURE DIRECTIONS 

 As noted above, this study has a small sample size, which rendered the study 

underpowered. A second, related limitation is that the study consisted of a largely psychiatrically 

healthy, community sample, which likely restricted the range of parental symptoms of worry, 

PTSD, and depression, thus limiting generalizability of the findings. Future studies should 

include separate groups of parents diagnosed with depression and anxiety-related disorders in 

addition to a psychiatrically healthy control group. Alternatively, future studies could take a 

more dimensional approach, consistent with the NIMH Research Domain Criteria (RDoC) 

initiative (Kozak & Cuthbert, 2016), and examine larger samples of children with intact to 

grossly impaired safety signal learning in order to identify the parent and child correlates of child 

responding to threatening and non-threatening cues.  

Given these sample limitations and our interest in parental worry and overprotective 

parenting specifically, we created high and low groups for parental worry and overprotective 

parenting using median splits, thus allowing us to maximize variability. Although median splits 

are generally not recommended in part due to concerns that creating arbitrary groups may give 

way to misleading, oversimplified interpretations (MacCallum et al., 2002), median splits may be 

able to reveal important differences that otherwise might be lost and the risks of type I and II 

errors associated with their use are not as high or problematic as previously thought (Iacobucci et 

al., 2015). 
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Another limitation with the sample itself is that it only included one parent from each 

family, with the majority of included parents being female. Thus, this study was not capable of 

determining the unique or additive effects of maternal and paternal parenting style and 

psychopathology on child safety signal learning. Although prior longitudinal work has shown 

that child anxiety changes similarly regardless of whether children have one or two 

overprotective parents (Borelli, Margolin, & Rasmussen, 2015), the same study also found a 

stronger indirect effect of maternal overcontrol than paternal overcontrol on the relationship 

between parent and child anxiety. Further, studies examining the link between parent and child 

anxiety specifically have found an increased risk of child anxiety when both parents suffer from 

anxiety-related psychopathology (Li, Sundquist, & Sundquist, 2008; Steinhausen, Foldager, 

Perto, & Munk-Jorgensen, 2009). Moreover, it is theorized that the strength of these 

relationships likely varies throughout development, potentially intensifying during periods of 

increasing autonomy seeking (Borelli, Margolin, & Rasmussen, 2015). Thus, the use of a cross-

sectional design does not allow for an examination of how child safety signal learning changes 

over the course of development, nor does it enable causal inferences to be made. It remains 

unclear whether higher overprotective parenting results in child safety signal learning 

impairments or whether parents engage in overprotective parenting behaviors in response to 

observing their children struggle to differentiate safe from unsafe cues in the environment. It is 

possible that the relationship between these variables is actually transactional, such that 

overprotective parenting encourages increased child fear in objectively safe contexts, which in 

turn, begets greater parent involvement and overprotection. Moreover, in two parent homes, the 

parenting style of the second parent may impact the relationship between these variables, thus 

further obscuring the direction of effects. Longitudinal designs that include multiple parents are 
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needed in order to better ascertain causality and potential iterative effects. 

Additionally, limitations with the assessment strategy used in the present study must also 

be noted. First, the reliance on only self-report questionnaires to measure parental worry, 

depression, and overprotective parenting may have biased the findings. This may be particularly 

the case for overprotective parenting as prior work shows discordance between self-reported and 

observed overprotective parenting behaviors in mothers (Clarke et al., 2013) and similarly 

suggests that mothers’ reports of their own parenting style, including overprotection, tend to be 

more favorable than child and partner reports of maternal parenting (Bögels,  & van Melick, 

2004). Furthermore, this study did not assess more general symptoms of parental anxiety such as 

avoidance and fear of anxiety-related sensations, nor did it examine safety signal learning in 

parents. This latter limitation prevented us from investigating the hypothesis that impairments in 

fear inhibition may be transmitted from parents to their children. Relatedly, it is possible that the 

included parents were not impaired in safety signal learning, thus reducing the likelihood of us 

finding impairments in their children. Alternatively, it is possible that overprotective parenting 

predicts child safety signal learning impairments over and above parents’ own impairments in 

fear inhibition, or that the combination of overprotective parenting and impaired fear inhibition 

in parents predicts even greater child impairments in safety signal learning. In addition, this 

study did not include a clinical interview of child anxiety, PTSD, and depression. This would 

have provided valuable information particularly for child PTSD symptoms given that there was 

some discrepancy in parent and child reports of child trauma exposure, with some children 

reporting trauma exposure that was not endorsed in their parents’ reports of child trauma 

exposure. Consequently, it is possible that at least some children endorsed symptoms of PTSD 

that were not related to a specific, DSM-5 Criterion A traumatic event. That said, although 
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conducting clinical interviews of child anxiety, PTSD, and depression would have provided 

useful information about specific diagnoses, structured assessments in a largely non-pathological 

sample would have provide limited, dichotomous information and would have greatly increased 

assessment burden for children.  

An additional caveat is that the overprotective parenting and parent-reported child 

depression and internalizing symptoms of dyads that were not included in the FPS analyses (n = 

15) were higher than those of dyads that were included in the FPS analyses. Although reasons for 

exclusion from these analyses varied, these included child distress during the 

psychophysiological task (n = 4) and artifacts or related problems (n = 5), which included 

excessive movement. Thus, it is possible that the AX+/BX- paradigm was too demanding or 

aversive for the children from dyads that were higher on baseline measures of parenting and 

child symptoms. Conversely, other dyads were excluded from the FPS analyses because their 

responses to the experimental stimuli were indistinguishable from their baseline EMG activity, 

suggesting that the psychophysiological task was unlikely to be too difficult for these children, 

and that they may have even experienced it as being boring.  

Further, it is possible that our use of the noise alone (NA) trials from the same acquisition 

block as an index from which to calculate FPS to each CS may have obscured our findings, as 

some children may have exhibited heightened startle responses to the NA trials within the 

acquisition and testing phase due to carryover effects from the danger trial. Using the mean of 

the values from the NA trials during the habituation phase, prior to acquisition, may have served 

as a more useful anchor point from which to calculate FPS.  

A final limitation and important area for future work concerns developing a better 

understanding of the phenomenon of impaired safety signal learning, including the biological 
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and neurological underpinnings of these impairments. Conceptually, inappropriate fear 

responding to safety cues may reflect deficient fear inhibition, an overgeneralization of fear from 

danger to safety cues, or carryover effects from the danger cues to the safety cues. Whereas 

impaired safety signal learning is most likely related to weakened prefrontal control of the 

amygdala, overgeneralization of fear and carryover effects from the danger to the safety cues 

may be most closely linked to hyperactivity of the amygdala (Jovanovic & Ressler, 2010). Of 

note, although this study was not designed to rule out these mechanistic accounts, it is unlikely 

that stimulus generalization could explain the safety signal learning impairments found given the 

very distinct shapes that were used in this study. Studies examining the overgeneralization of 

fear typically include stimuli such as circles that vary only subtly in size (e.g., Lissek et al., 2010; 

2014), and thus that are much more similar, and likely, to result in overgeneralization, than the 

stimuli used in the current study. That said future studies that examine fear responding and 

inhibition to even more disparate conditioned stimuli, such as a combination of auditory and 

visual cues, could deepen knowledge of the factors that are directly implicated in impaired safety 

signal learning.  

STRENGTHS AND CONCLUSIONS 

 The present study is the first to examine child safety signal learning in the context of 

parental overprotection and psychopathology. This is an important area of inquiry given 

evidence suggesting that child impairments in safety signal learning may be a risk factor for the 

development of later anxiety-related psychopathology (e.g., Craske et al, 2012) and given 

accumulating evidence implicating parenting in the etiology of both child anxiety (Lebowitz et 

al., 2016) and depression (Goodman, 2007). Children whose parents were higher in 

overprotective parenting had impaired transfer of fear inhibition from the safety cue to the safety 
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transfer cue during the critical test of safety signal learning, indicating that overprotective 

parenting may be a viable target for prevention and intervention efforts aimed at reducing the 

incidence and course of child anxiety-related disorders.  

 

 



 55

BIBLIOGRAPHY 

Achenbach, T.M. & Rescorla, L.A. (2001). Manual for the ASEBA school-age forms and 

profiles. Burlington, VT: Research Center for Children, Youth and Families. 

Aikins, D.E., & Craske, M.G. (2001). Cognitive theories of generalized anxiety disorder, 

Psychiatric Clinics of North America, 24, 57-74. doi: 10.1016/S0193-953X(05)70206-9 

Barker, T.V., Reeb-Sutherland, B.C., & Fox, N.A. (2014). Individual differences in fear-

potentiated startle in behaviorally inhibited children. Developmental Psychobiology, 54, 

133-141. doi: 10.1002/dev.21096  

Beckers, T., Krypotos, A., Boddez, Y., Effting, M., & Kindt, M. (2013). What’s wrong with fear 

conditioning? Biological Psychiatry, 92, 90-96. doi: 10.1016/j.biopsycho.2011.12.015 

Beidel, D.C., & Turner, S.M. (1997). At risk for anxiety: I. Psychopathology in the offspring of 

anxious parents. Journal of the American Academy of Child & Adolescent Psychiatry, 36, 

918–924. doi:10.1097/00004583-199707000-00013 

Berg, W.K., & Balaban, M.T. (1999). Startle Elicitation: Stimulus parameters, recording 

techniques, and quantification. In M. E. Dawson, A. M. Schell, & A. H. Böhmelt (Eds.), 

Startle modification:  Implications for neuroscience, cognitive science, and clinical 

science. (pp. 21–50). New York, NY US: Cambridge University Press. 

Biederman, J., Petty, C., Faraone, S.V., Henin, A., Hirshfeld-Becker, D., Pollack, M.H., de 

Figueiredo, S., et al. (2006). Effects of parental anxiety disorders in children at high risk 

for panic disorder: A controlled study. Journal of Affective Disorders, 94, 191–197. 

doi:10.1016/j.jad.2006.04.012 

Bittner, A., Egger, H.L., Erkanli, A., Costello, E.J., Foley, D.L., & Angold, A. (2007). What do 

childhood anxiety disorders predict? Journal of Child Psychology and Psychiatry, 48, 



 56

1174–1183. 

Blake, D.D., Weathers, F.W., Nagy, L.M., & Kaloupek, D.G. (1995). The development of a 

Clinician-Administered PTSD Scale. Journal of Traumatic Stress, 8, 75–90. 

doi:10.1002/jts.2490080106 

Blechert, J., Michael, T., Vriends, N., Margraf, J., & Wilhelm, F. H. (2007). Fear conditioning in 

posttraumatic stress disorder: Evidence for delayed extinction of autonomic, experiential, 

and behavioural responses. Behaviour Research and Therapy, 45, 2019–2033. 

doi:10.1016/j.brat.2007.02.012 

Blumenthal, T.D., Cuthbert, B.N., Filion, D.L., Hackley, S., Lipp, O.V., & van Boxtel, A. 

(2005). Committee report: Guidelines for human startle eyeblink electromyographic 

studies. Psychophysiology, 42, 1–15. doi:10.1111/j.1469-8986.2005.00271.x 

Bodden, D.H., Bögels, S.M., Nauta, M.H., De Haan, E., Riingrose, J., Appleboom, C., . . . 

Appleboom-Gerts, K.C. (2008). Child versus family cognitive-behavioral therapy in 

clinically anxious youth: An efficacy and partial effectiveness study. Journal of the 

American Academy of Child and Adolescent Psychiatry, 47, 1384-1394. doi: 

10.1097/CHI.0b013e318189148e 

Bögels, S.M., & van Melick, M. (2004). The relationship between child-report, parent self-report 

and partner report of perceived parental rearing behaviors and anxiety in children and 

parents. Personality and Individual Differences, 37, 1583-1596. doi: 

10.1016/j.paid.2004.02.014 

Borelli, J.L., Margolin, G., & Rasmussen, H.F. (2015). Parental overcontrol as a mechanism 

explaining the longitudinal association between parent and child anxiety. Journal of 

Child and Family Studies, 24, 1559-1574. doi: 10.1007/s10826-014-9960-1 



 57

Borelli, J.L., Rasmussen, H.F., St. John, H.K., West, J.L., & Piacentini, J.C. (2015). Parental 

reactivity and the link between parent and child anxiety symptoms. Journal of Child and 

Family Studies, 24, 3130-3144. doi: 10.1007/s10826-015-0117-7 

Borelli, J.L., Sbarra, D.A., Crowley, M.J., & Mayes, L.C. (2011). Mood symptoms and 

emotional responsiveness to threat in school-aged children. Journal of Clinical Child and 

Adolescent Psychology, 40, 220–232. doi:10.1080/15374416.2011.546047 

Bosquet Enlow, M.B., Kitts, R.L., Blood, E., Bizarro, A., Hofmeister, M., & Wright, R.J. (2011). 

Maternal posttraumatic stress symptoms and infant emotional reactivity and emotion 

regulation. Infant Behavior & Development, 34, 487–503. 

doi:10.1016/j.infbeh.2011.07.007 

Brown, T.A., Antony, M.M., & Barlow, D.H. (1992). Psychometric properties of the Penn state 

worry questionnaire in a clinical anxiety disorders sample. Behaviour Research and 

Therapy, 30, 33–37. doi:10.1016/0005-7967(92)90093-V 

Buss, K.A., Davis, E.L., Kiel, E.J., Brooker, R.J., Beekman, C., & Early, M.C. (2013). 

Dysregulated fear predicts social wariness and social anxiety symptoms during 

kindergarten. Journal of Clinical Child and Adolescent Psychology, 42, 603-616. doi: 

10.1080/15374416.2013.769170 

Cacioppo, J.T., Tassinary, L.G., & Fridlund, A.J. (1990). The skeletomotor system. In J.T. 

Cacioppo & L.G. Tassinary (Eds.), Principles of psychophysiology:  Physical, social, and 

inferential elements. (pp. 325–384). New York, NY US: Cambridge University Press. 

Chorpita, B.F., & Barlow, D.H. (1998). The development of anxiety: The role of control in the 

early environment. Psychological Bulletin, 124, 3–21. doi:10.1037/0033-2909.124.1.3 

Chorpita, B.F., Moffitt, C.E., & Gray, J. (2005). Psychometric properties of the Revised Child 



 58

Anxiety and Depression Scale in a clinical sample. Behaviour Research and Therapy, 43, 

309–322. doi:10.1016/j.brat.2004.02.004 

Chorpita, B.F., Yim, L., Moffitt, C., Umemoto, L.A., & Francis, S.E. (2000). Assessment of 

symptoms of DSM-IV anxiety and depression in children: A revised child anxiety and 

depression scale. Behaviour Research and Therapy, 38, 835–855. doi:10.1016/S0005-

7967(99)00130-8 

Cicchetti, D., & Toth, S.L. (2009). The past achievements and future promises of developmental 

psychopathology: the coming age of a discipline. Journal of Child Psychology and 

Psychiatry, 50, 16-25. doi: 10.1111/j.1469-7610.2008.01979.x 

Clarke, K., Cooper, P., & Creswell, C. (2013). The parental overprotection scale: Associations  

with child and parental anxiety. Journal of Affective Disorders, 151, 618-624. 

doi: 10.1016/j.jad.2013.07.007  

Connell, A.M., & Goodman, S.H. (2002). The association between psychopathology in fathers 

versus mothers and children’s internalizing and externalizing behavior problems: A meta-

analysis. Psychological Bulletin, 128, 746-773. doi: 10.1037/0033-2909.128.5.746 

Costello, E.J., Mustillo, S., Erkanli, A., Keeler, G., & Angold, A. (2003). Prevalence and 

Development of Psychiatric Disorders in Childhood and Adolescence. Archives of 

General Psychiatry, 60, 837. doi:10.1001/archpsyc.60.8.837 

Cozza, S. J. (2011). Meeting the wartime needs of military children and adolescents. In J. I. 

Ruzek, P.P. Schnurr, J.J. Vasterling, & M.J. Friedman (Eds.), Caring for veterans with 

deployment-related stress disorders. (pp. 171–190). Washington, DC US: American 

Psychological Association. 

Craske, M.G., Kirchanski, K., Zelikowsky, M., Mystkowski, J., Chowdhury, N., & Baker, A. 



 59

(2008). Optimizing inhibitory learning during exposure therapy, Behaviour Research and 

Thearpy, 46, 5-27. doi: 10.1016/j.brat.2007.10.003 

Craske, M.G., Wolitzky-Taylor, K.B., Mineka, S., Zinbarg, R., Waters, A.M. Vrshek-Schallhorn, 

S., . . . Ornitz, E. (2012). Elevated responding to safe conditions as a specific risk factor 

for anxiety versus depressive disorders: Evidence from a longitudinal investigation. 

Journal of Abnormal Psychology, 121, 314-324. doi: 10.1037/a0025738 

Creswell, C., Schniering, C.A., & Rapee, R.M. (2005). Threat interpretation in anxious children 

and their mothers: Comparison with nonclinical children and the effects of treatment. 

Behaviour Research and Therapy, 43, 1375–1381. doi:10.1016/j.brat.2004.10.009 

Davis, M., Falls, W.A., Campeau, S., & Kim, M. (1993). Fear-potentiated startle: A neural and 

pharmacological analysis. Behavioural Brain Research, 58, 175–198. doi:10.1016/0166-

4328(93)90102-V 

Davis, M., Falls, W.A., Gewirtz, J. (2000). Neural systems involved in fear inhibition: extinction 

and conditioned inhibition. In: Contemporary Issues in Modeling Psychopathology. 

Kluwer Academic/Plenum Publishers, New York, NY, pp. 113-141. 

Debiec, J. & Sullivan, R.M. (2014). Intergenerational transmission of emotional trauma through 

amygdala-dependent mother-to-infant transfer of specific fear. Proceedings of the 

National Academy of Sciences,111, 12222-12227. doi: 10.1073/pnas.1316740111 

de Wilde, A., & Rapee, R.M. (2008). Do controlling maternal behaviours increase state anxiety 

in children’s responses to a social threat? A pilot study. Journal of Behavior Therapy and 

Experimental Psychiatry, 39, 526–537. doi:10.1016/j.jbtep.2007.10.011 

Dias, B.G., Maddox, S., Klengel, T., & Ressler, K.J. (2015). Epigenetic mechanisms underlying 

learning and the inheritance of learned behaviors. Trends in Neuroscience, 38, 96-107. 



 60

doi: 10.1016/j.tins.2014.12.003. 

Dibbets, P., van den Broek, A., & Evers, E.A. (2015). Fear conditioning and extinction in 

anxiety- and depression-prone persons. Memory, 23, 350-364. doi: 

10.1080/09658211.2014.886704 

Dubi, K., Rapee, R.M., Emerton, J.L., & Schniering, C.A. (2008). Maternal modeling and the 

acquisition of fear and avoidance in toddlers: Influence of stimulus preparedness and 

child temperament. Journal of Abnormal Child Psychology: An official publication of the 

International Society for Research in Child and Adolescent Psychopathology, 36, 499–

512. doi:10.1007/s10802-007-9195-3 

Dugas, M.J., Marchand, A., & Ladouceur, R. (2005). Further validation of a cognitive-behavioral 

model of generalized anxiety disorder: Diagnostic and symptom specificity. Journal of 

Anxiety Disorders, 19, 329-343. doi: 10.1016/j.janxdis.2004.02.002 

Duits, P., Cath, D.C., Lissek, S., Hox, J.J., Hamm, A.O., Engelhard, I.M., . . . Baas, J.M.P. 

(2015). Updated meta-analysis of classical fear conditioning in the anxiety disorders. 

Depression and Anxiety, 32, 239-253. doi: 10.1002/da.22353 

Dunning, J.P., & Hajcak, G. (2015). Gradients of fear potentiated startle during generalization, 

extinction, and extinction recall—and their relationship with worry. Behavior Therapy, 

46, 640-651. doi: 10.1016/j.beth.2015.06.005 

Ebesutani, C., Bernstein, A., Nakamura, B.J., Chorpita, B.F., & Weisz, J.R. (2010). A 

psychometric analysis of the Revised Child Anxiety and Depression Scale—Parent 

Version in a clinical sample. Journal of Abnormal Child Psychology, 39, 173-185. 

doi:10.1007/s10802-010-9460-8 

Ebesutani, C., Chorpita, B.F., Higa-McMillan, C.K., Nakamura, B.J., Regan, J., & Lynch, R.E. 



 61

(2011). A psychometric analysis of the revised child anxiety and depression scales—

parent version in a school sample. Journal of Abnormal Child Psychology, 39, 173-185. 

doi: 10.1007/s10802-010-9460-8 

Edwards, S.L., Rapee, R.M., & Kennedy, S. (2008). Psychometric properties of a parent-report 

measure of overprotection of preschool-aged children. Unpublished manuscript. 

Edwards, S.L., Rapee, R.M., & Kennedy, S. (2010). Prediction of anxiety symptoms in 

preschool-aged children: Examination of maternal and paternal perspectives. Journal of 

Child Psychology and Psychiatry, 51, 313–321. doi:10.1111/j.1469-7610.2009.02160.x 

Egliston, K.A., & Rapee, R.M. (2007). Inhibition of fear acquisition in toddlers following 

positive modelling by their mothers. Behaviour Research and Therapy, 45, 1871–1882. 

doi:10.1016/j.brat.2007.02.007 

Eley, T.C., Bolton, D., O’Connor, T.G., Perrin, S., Smith, P., & Plomin, R. (2003). A twin study 

of anxiety-related behaviours in pre-school children. Journal of Child Psychology and 

Psychiatry, 44, 945–960. doi:10.1111/1469-7610.00179 

Eley, T.C., Rijsdijk, F.V., Perrin, S., O’Connor, T.G., & Bolton, D. (2008). A multivariate 

genetic analysis of specific phobia, separation anxiety and social phobia in early 

childhood. Journal of Abnormal Child Psychology: An official publication of the 

International Society for Research in Child and Adolescent Psychopathology, 36, 839–

848. doi:10.1007/s10802-008-9216-x 

Erdfelder, E., Faul, F., & Buchner, A. (1996). GPower: A general power analysis program. 

Behavior Research Methods, Instruments & Computers, 28(1), 1–11. 

First, M.B., Spitzer, R.L., Gibbon, M., & Williams, J.B. (1995). Structured Clinical Interview for 

DSM-IV Axis I disorders- Patient Edition (Vol. 2). New York, NY: Biometrics Research 



 62

Department, New York State Psychiatric Institute. 

Foa, E.B., Hembree, E.A., Cahill, S.P., Rauch, S.A.M., Riggs, D.S., Feeny, N.C., & Yadin, E. 

(2005). Randomized trial of prolonged exposure for posttraumatic stress disorder with 

and without cognitive restructuring: Outcome at academic and community clinics. 

Journal of Consulting and Clinical Psychology, 73, 953–964. doi:10.1037/0022-

006X.73.5.953 

Foa, E.B., McLean, C.P., Zang, Y., Zhong, J., Powers, M.B., Kauffman, B.Y., . . . Knowles, K. 

(2015). Psychometric properties of the posttraumatic diagnostic scale for DSM-5 (PDS-

5). Psychological Assessment. Advanced online publication. 

http://dx.doi.org/10.1037/pas0000258 

Foa, E.B., McLean, C.P., Zang, Y., Zhong, J., Rauch, S., Porter, K., . . .Kauffman, B. (2015). 

Psychometric properties of the posttraumatic stress disorder symptom scale interview for 

DSM-5 (PSSI-5). Psychological Assessment. Advance online publication. 

http://dx.doi.org/10.1037/pas0000259 

Foa, E.B., Riggs, D.S., Dancu, C.V., & Rothbaum, B.O. (1993). Reliability and validity of a 

brief instrument for assessing post-traumatic stress disorder. Journal of Traumatic Stress, 

6, 459–473. doi:10.1002/jts.2490060405 

Foa, E.B., & Tolin, D.F. (2000). Comparison of the PTSD Symptom Scale-Interview Version 

and the Clinician-Administered PTSD Scale. Journal of Traumatic Stress, 13, 181–191. 

doi:10.1023/A:1007781909213 

Galovski, T., & Lyons, J.A. (2004). Psychological sequelae of combat violence: A review of the 

impact of PTSD on the veteran’s family and possible interventions. Aggression and 

Violent Behavior, 9, 477–501. doi:10.1016/S1359-1789(03)00045-4 



 63

Gamwell, K., Nylocks, M., Cross, D., Bradley, B., Norrholm, S.D., & Jovanovic, T. (2015). Fear 

conditioned responses and PTSD symptoms in children: Sex differences in fear-related 

symptoms. Developmental Psychobiology, 57, 799-808. doi: 10.1002/dev.21313 

Gazendam, F.J., & Kindt, M. (2012). Worrying affects associative fear learning: A startle fear 

conditioning study. PLoS One, 7, 1-10. doi: 10.1371/journal.pone.0034882 

Gee, D.G., Humphreys, K.L., Flannery, J., Goff, B., Telzer, E.H., Shapiro, M., . . . Tottenham, N. 

(2013). A developmental shift from positive to negative connectivity in human amygdala-

prefrontal circuitry. Journal of Neuroscience, 33, 4584-4593. doi: 

10.1523/JNEUROSCI.3446-12.2013 

Glenn, C.R., Klein, D.N., Lissek, S., Britton, J.C., Pine, D.S., & Hajcak, G. (2012). The 

development of fear learning and generalization in 8-13 year-olds. Developmental 

Psychobiology, 54, 675-684. doi: 10.1002/dev.20616 

Glover, E.M., Phifer, J.E., Crain, D.F., Norrholm, S.D., Davis, M., Bradley, B., Ressler, K.J., et 

al. (2011). Tools for translational neuroscience: PTSD is associated with heightened fear 

responses using acoustic startle but not skin conductance measures. Depression and 

Anxiety, 28, 1058–1066. doi:10.1002/da.20880 

Goodman, S.H. (2007). Depression in mothers. Annual Review of Clinical Psychology, 3, 107-

135. doi: 10.1146/annurev.clinpsy.3022806.091401 

Gotlib, I.H., Joormann, J., & Forland-Ross, L.C. (2014). Understanding familial risk for  

depression: A 25-year perspective. Perspectives on Psychological Science, 9, 94-108. 

doi: 10.1177/1745691613513469 

Griffin, M.G. (2008). A prospective assessment of auditory startle alterations in rape and 

physical assault survivors. Journal of Traumatic Stress, 21, 91–99. doi:10.1002/jts.20300 



 64

Grillon, C., & Baas, J. (2003). A review of the modulation of the startle reflex by affective states 

and its application in psychiatry. Clinical Neurophysiology, 114, 1557–1579. 

doi:10.1016/S1388-2457(03)00202-5 

Grillon, C., & Morgan, C.A. (1999). Fear-potentiated startle conditioning to explicit and 

contextual cues in Gulf War veterans with posttraumatic stress disorder. Journal of 

Abnormal Psychology, 108, 134–142. doi:10.1037/0021-843X.108.1.134 

Grüner, K., Muris, P., & Merckelbach, H. (1999). The relationship between anxious rearing 

behaviours and anxiety disorders symptomatology in normal children. Journal of 

Behavior Therapy and Experimental Psychiatry, 30, 27–35. doi:10.1016/S0005-

7916(99)00004-X 

Haaker, J., Lonsdorf, T.B., Schumann, D., Menz, M., Brassen, S., Bunzeck, N., . . . Kalisch, R. 

(2015). Deficient inhibitory processing in trait anxiety: Evidence from context-dependent 

fear learning, extinction recall and renewal. Biological Psychiatry, 111, 65-72. 

doi:10.1016/j.biopsycho.2015.07.010 

Haddad, A.D.M., Pritchett, D., Lissek, S., & Lau, J.Y.F. (2012). Trait anxiety and fear responses 

to safety cues: Stimulus generalization or sensitization? Journal of Psychopathology and 

Behavioral Assessment, 34, 323-331. doi: 10.1007/s10862-012-9284-7 

Hamilton, M. (1960). A rating scale for depression. Journal of Neurology, Neurosurgery & 

Psychiatry, 23, 56–61. doi:10.1136/jnnp.23.1.56 

Hammen, C., Shih, J.H., & Brennan, P.A. (2004). Journal of Consulting and Clinical 

Psychology, 22, 511-522. doi: 10.1037/0022-006X.72.3.511 

Hayes, A.F. (2009). Beyond Baron and Kenny: Statistical analysis in the new millennium. 

Communications Monographs, 76, 408-420. doi: 10.1080/03637750903310360 



 65

Hayes, A.F. (2013). Introduction to mediation, moderation, and conditional process analysis: A 

regression-based approach. New York, NY: Guilford Press. 

Heimberg, R.G., Turk, C.L., & Mennin, D.S. (2004). Generalized anxiety disorder: advances in 

research and practice. New York, NY: Guilford Press.  

Hirshfeld-Becker, D.R., Micco, J., Henin, A., Bloomfield, A., Biederman, J., & Rosenbaum, J. 

(2008). Behavioral inhibition. Depression and Anxiety, 25, 357–367. 

doi:10.1002/da.20490 

Holm, S. (1979). A simple sequentially rejective multiple test procedure. Scandinavian Journal 

of Statistics, 6, 65-70.  

Hudson, J.L., & Rapee, R.M. (2004). From Anxious Temperament to Disorder: An Etiological 

Model. In R. G. Heimberg, C. L. Turk, & D. S. Mennin (Eds.), Generalized anxiety 

disorder: Advances in research and practice. (pp. 51–74). New York, NY: Guilford Press. 

Iacobucci, D., Posavac, S.S., Kardes, F.R., Schneider, M.J., & Popovich, D.L. (2015). The 

median split: Robust, refined, and revived. Journal of Consumer Psychology, 25, 690-

704. doi: 10.1016/j.jcps.2015.06.014 

Jovanovic, T., Kazama, A., Bachevalier, J., & Davis, M. (2012). Impaired safety signal learning 

may be a biomarker of PTSD. Neuropharmacology, 62, 695–704. 

doi:10.1016/j.neuropharm.2011.02.023 

Jovanovic, T., Keyes, M., Fiallos, A., Myers, K.M., Davis, M., & Duncan, E.J. (2005). Fear 

Potentiation and Fear Inhibition in a Human Fear-Potentiated Startle Paradigm. 

Biological Psychiatry, 57, 1559–1564. doi:10.1016/j.biopsych.2005.02.025 

Jovanovic, T., Norrholm, S.D., Blanding, N.Q., Davis, M., Duncan, E., Bradley, B., & Ressler, 

K.J. (2010). Impaired fear inhibition is a biomarker of PTSD but not depression. 



 66

Depression and Anxiety, 27, 244–251. doi:10.1002/da.20663 

Jovanovic, T., Norrholm, S.D., Fennell, J.E., Keyes, M., Fiallos, A.M., Myers, K.M., Davis, M., 

et al. (2009). Posttraumatic stress disorder may be associated with impaired fear 

inhibition: Relation to symptom severity. Psychiatry Research, 167, 151–160. 

doi:10.1016/j.psychres.2007.12.014 

Jovanovic, T., Norrholm, S.D., Keyes, M., Fiallos, A., Jovanovic, S., et al. (2006). Contingency 

awareness and fear inhibition in a human fear-potentiated startle paradigm. Behavioral 

Neuroscience, 120, 995-1004. doi: 10.1037/0735-7044.120.5.995 

Jovanovic, T., Smith, A., Kamkwalala, A., Poole, J., Samples, T., Norrholm, S.D., Ressler, K.J., 

et al. (2011). Physiological markers of anxiety are increased in children of abused 

mothers. Journal of Child Psychology and Psychiatry, 52, 844–852. doi:10.1111/j.1469-

7610.2011.02410.x 

Jovanovic, T., Nylocks, K.M., Gamwell, K.L., Smith, A., Davis, T.A., Norrholm, S.D., & 

Bradley, B. (2014). Development of fear acquisition and extinction in children: Effects of 

age and anxiety. Neurobiology of Learning and Memory, 113, 135-142. doi: 

10.1016/j.nlm.2013.10.016 

Kagan, J. (1994). Inhibited and uninhibited temperaments. In W.B. Carey & S.C. McDevitt 

(Eds.), Prevention and early intervention:  Individual differences as risk factors for the 

mental health of children:  A festschrift for Stella Chess and Alexander Thomas. (pp. 35–

41). Philadelphia, PA US: Brunner/Mazel. 

Kertz, S.J., Bigda-Peyton, J.S., Rosmarin, D.H., Bjorgvinsson, T. (2012). The importance of 

worry across diagnostic presentations: Prevalence, severity and associated symptoms in a 

partial hospital setting. Journal of Anxiety Disorders, 26, 126-133. doi: 10.037/t18597-



 67

000 

Kessler, R.C., Berglund, P., Demler, O., Jin, R., Merikangas, K.R., & Walters, E.E. (2005). 

Lifetime Prevalence and Age-of-Onset Distributions of DSM-IV Disorders in the 

National Comorbidity Survey Replication. Archives of General Psychiatry, 62, 593–602. 

doi:10.1001/archpsyc.62.6.593 

Kessler, R.C., Chiu, W.T., Demler, O., & Walters, E.E. (2005). Prevalence, Severity, and 

Comorbidity of 12-Month DSM-IV Disorders in the National Comorbidity Survey 

Replication. Archives of General Psychiatry, 62, 617–627. 

doi:10.1001/archpsyc.62.6.617 

Khanna, M.S., & Kendall, P.C. (2009). Exploring the role of parent training in the treatment of 

childhood anxiety. Journal of Consulting and Clinical Psychology, 77, 981-986. doi: 

10.1037/a0016920 

Koopman, J., Howe, M., Hollenbeck, J.R., & Sin, H. (2015). Small sample mediation testing: 

Misplaced confidence in bootstrapped confidence levels. Journal of Applied Psychology, 

100, 194-202. doi: 10.1037/a0036635 

Kovacs, M. (1980). Rating scales to assess depression in preschool children. Acta 

Paedopsychiatry, 46, 305-315. 

Kozak, M.J., & Cuthbert, B.N. (2016). The NIMH research domain criteria initiative: 

Background, issues, and pragmatics. Psychophysiology, 53, 286-297. doi: 

10.1111/psyp.12518 

Lagattuta, K.H., Sayfan, L., & Bamford, C. (2012). Do you know how I feel? Parents 

underestimate worry and overestimate optimism compared to child self-report. Journal of 

Experimental Child Psychology, 113, 211-232. doi: 10.1016/j.jecp.2012.04.001 



 68

Lang, P.J., & McTeague, L.M. (2009). The anxiety disorder spectrum: Fear imagery, 

physiological reactivity, and differential diagnosis. Anxiety, Stress & Coping, 22, 5-25. 

doi: 10.1080/10615800802478247 

Lang, P.J., McTeague, L.M., & Bradley, M.M. (2014). Pathological anxiety and 

function/dysfunction in the brain’s fear/defense circuitry. Restorative Neurology and 

Neuroscience, 32, 63-77. doi: 10.3233/RNN-139012 

Lauterbach, D., Bak, C., Reiland, S., Mason, S., Lute, M.R., & Earls, L. (2007). Quality of 

parental relationships among persons with a lifetime history of posttraumatic stress 

disorder. Journal of Traumatic Stress, 20, 161–172. doi:10.1002/jts.20194 

Lebowitz, E.R., Leckman, J.F., Silverman, W.K., Feldman, R. (2016). Cross-generational 

influences on childhood anxiety disorders: pathways and mechanisms. Journal of Neural 

Transmission, 1-15. doi: 10.1007/s00702-016-1565-y 

Lebowitz, E.R., Omer, H., Hermes, H., & Scahill, L. (2014). Parent training in childhood anxiety 

disorders: The SPACE program. Cognitive and Behavioral Practice, 21, 456-469. doi: 

10.1016/j.cbpra.2013.10.004 

Li, X., Sundquist, J., Sundquist, K. (2008). Age-specific familial risks of anxiety. A nation-wide 

epidemiological study from Sweden. European Archives of Psychiatry and Clinical 

Neuroscience, 258, 441-445. doi: 10.1007/s00406-008-0817-8 

Liberzon, I., & Sripada, C.S. (2008). The functional neuroanatomy of PTSD: a critical review. 

Progress in Brain Research, 167, 151–169. doi:10.1016/S0079-6123(07)67011-3 

Lissek, S. (2012). Toward an account of clinical anxiety predicated on basic, neutrally mapped 

mechanisms of pavlovian fear-learning: The case for conditioned overgeneralization. 

Depression and Anxiety, 29, 257-263. doi: 10.1002/da.21922 



 69

Lissek, S., Biggs, A.L., Rabin, S.J., Brian, R., Cornwell, B.R., Alvarez, R.P., Pine, D.S., & 

Grillon, C. (2008). Generalization of conditioned fear-potentiated startle in humans: 

experimental validation and clinical relevance. Behaviour Research and Therapy, 46, 

678-687.  

Lissek, S., Kaczkurkin, A.N., Rabin, S., Geraci, M., Pine, D.S., & Grillon, C. (2014). 

Generalized anxiety disorder is associated with overgeneralization of classically 

conditioned fear. Biological Psychiatry, 75, 909-915. doi: 

10.1016/j.biopsych.2013.07.025 

Lissek, S., Pine, D.S., & Grillon, C. (2006). The strong situation: A potential impediment to 

studying the psychobiology and pharmacology of anxiety disorders. Biological 

Psychiatry, 72, 265-270. doi: 10.1016/j.biopsycho.2005.11.004 

Lissek, S., Rabin, S., Heller, R.E., Lukenbaugh, D., Geraci, M., Pine, S., Grillon, C. (2010). 

Overgeneralization of conditioned fear as a pathogenic marker of panic disorder. 

American Journal of Psychiatry, 167, 47-55. doi: 1176/appi.aip.2009.09030410 

Lyons-Ruth, K., Wolfe, R., Lyubchik, A., & Steingard, R. (2002). Depressive symptoms in 

parents of children under age 3: Sociodemographic predictors, current correlates, and 

associated parenting behaviors. In N. Halfon, K. T. McLearn, & M. A. Schuster (Eds.), 

Child rearing in America:  Challenges facing parents with young children. (pp. 217–259). 

New York, NY: Cambridge University Press. 

MacCallum, R.C., Zhang, S., Preacher, K.J., & Rucker, D.D. (2002). On the practice of 

dichotomization of quantitative variables. Psychological Methods, 7, 19-40. doi: 

10.1037/1082-989X.7.1.19 

Manassis, K., & Bradley, S.J. (1994). The development of childhood anxiety disorders: Toward 



 70

an integrated model. Journal of Applied Developmental Psychology, 15, 345–366. 

doi:10.1016/0193-3973(94)90037-X 

Martin, E.I., Ressler, K.J., Binder, E., & Nemeroff, C.B. (2009). The Neurobiology of Anxiety 

Disorders: Brain Imaging, Genetics, and Psychoneuroendocrinology. The Psychiatric 

Clinics of North America, 32 549-575. doi: 10.1016/j.psc.2009.05.004 

McLeod, B.D., Wood, J.J., & Weisz, J.R. (2007). Examining the association between parenting 

and childhood anxiety: A meta-analysis. Clinical Psychology Review, 27, 155-172. doi: 

10.1016/j.cpr.2006.09.002 

McNally, R.J. (2009). Posttraumatic stress disorder. In P.H. Blaney & T. Millon (Eds.), Oxford 

textbook of psychopathology (2nd ed.). (pp. 176–197). New York, NY US: Oxford 

University Press. 

Merikangas, K.R., Avenevoli, S., Dierker, L., & Grillon, C. (1999). Vulnerability factors among 

children at risk for anxiety disorders. Biological Psychiatry, 46, 1523–1535. 

doi:10.1016/S0006-3223(99)00172-9 

Meyer, T.J., Miller, M.L., Metzger, R.L., & Borkovec, T.D. (1990). Development and validation 

of the Penn State Worry Questionnaire. Behaviour Research and Therapy, 28, 487–495. 

doi:10.1016/0005-7967(90)90135-6 

Miller, G.A., & Chapman, J.P. (2001). Misunderstanding analysis of covariance. Journal of 

Abnormal Psychology, 110, 40–48. doi:10.1037/0021-843X.110.1.40 

Myers, K.M., & Davis, M. (2004). AX+, BX- Discrimination Learning in the Fear-Potentiated 

Startle Paradigm: Possible Relevance to Inhibitory Fear Learning in Extinction. Learning 

& Memory, 11, 464–475. doi:10.1101/lm.74704 

Nesse, R.M. (2000). Is depression an adaptation? Archives of General Psychiatry, 57, 14-20. doi: 



 71

10.1001/archpsyc.57.1.14 

Norrholm, S.D., Jovanovic, T., Olin, I.W., Sands, L.A., Karapanou, I., Bradley, B., & Ressler, K. 

J. (2011). Fear extinction in traumatized civilians with posttraumatic stress disorder: 

Relation to symptom severity. Biological Psychiatry, 69, 556–563. 

doi:10.1016/j.biopsych.2010.09.013 

Ogsten, D. (1980). Standard pure tone hearing screening. Minnesota Department of Health 

Hearing & Vision Screening Program.  

Olatunji, B.O., Broman-Fulks, J.J., Bergman, S.M., Green, B.A., & Zlomke, K.R. (2010). A 

taxometric investigation of the latent structure of worry: Dimensionality and associations 

with depression, anxiety, and stress. Behavior Therapy, 41, 212-228. doi: 

10.1016/j.beth.2009.03.001 

Ottaviani, C., Borlimi, R., Brighetti, G., Caselli, G., Favaretto, E., Giardini, I. . . . Sassaroli, S. 

(2014). Worry as an adaptive avoidance strategy in healthy controls but not in 

pathological worriers. International Journal of Psychophysiology, 93, 349-355. doi: 

10.1016/j.ijpsycho.2014.05.010 

Pole, N., Neylan, T.C., Otte, C., Henn-Hasse, C., Metzler, T.J., & Marmar, C.R. (2009). 

Prospective prediction of posttraumatic stress disorder symptoms using fear potentiated 

auditory startle responses. Biological Psychiatry, 65, 235–240. 

doi:10.1016/j.biopsych.2008.07.015 

Post, L.M., Feeny, N.C., Zoellner, L.A., & Connell, A.M. (2015). Post-traumatic stress disorder 

and depression co-occurrence: Structural relations among disorder constructs and trait 

and symptom dimensions. Psychology and Psychotherapy: Theory, Research and 

Practice, doi: 10.1111/papt.12087 



 72

Preacher, K.J., & Hayes, A.F. (2004). SPSS and SAS procedures for estimating indirect effects 

in simple mediation models. Behavior Research Methods, Instruments & Computers, 

Web-based archive of norms, stimuli, and data: Part 2, 36, 717–731. 

Rapee, R.M. (2001). The development of generalized anxiety. In M.W. Vasey, M.R. Dadds 

(Eds.), The developmental psychopathology of anxiety. (pp. 481-503). New York: 

Oxford University Press.  

Rapee, R.M. (2009). Early adolescents’ perceptions of their mother’s anxious parenting as a 

predictor of anxiety symptoms 12 months later. Journal of Abnormal Child Psychology: 

An official publication of the International Society for Research in Child and Adolescent 

Psychopathology, 37, 1103–1112. doi:10.1007/s10802-009-9340-2 

Rapee, R.M., Schniering, C.A., & Hudson, J.L. (2009). Anxiety disorders during childhood and 

adolescence: Origins and treatment. Annual Review of Clinical Psychology, 5, 311–341. 

doi:10.1146/annurev.clinpsy.032408.153628 

Reeb-Sutherland, B.C., Helfinstein, S.M., Degnan, K.A., Pérez-Edgar, K., Henderson, H.A., 

Lissek, S., . . . Fox, N.A. (2009). Startle response in behaviorally inhibited adolescents 

with a lifetime occurrence of anxiety disorders. Journal of American Academy of Child 

and Adolescent Psychiatry, 48, 610-617. doi: 10.1097/CHI.0b013e31819f70fb. 

Reynolds, C.R. & Richmond, B.O. (1978). What I think and feel: A revised measure of 

children’s manifest anxiety. Journal of Abnormal Child Psychology, 6, 271-280. doi: 

10.1007/BF00919131 

Rosenbaum, J.F., Biederman, J., Bolduc-Murphy, E.A., & Faraone, S.V. (1993). Behavioral 

inhibition in childhood: A risk factor for anxiety disorders. Harvard Review of 

Psychiatry, 1, 2–16. doi:10.3109/10673229309017052 



 73

Rush, A.J., Bernstein, I.H., Trivedi, M.H., Carmody, T.J., Wisniewski, S., Mundt, J.C., Shores-

Wilson, K., et al. (2006). An evaluation of the quick inventory of depressive 

symptomatology and the Hamilton rating scale for depression: A sequenced treatment 

alternatives to relieve depression trial report. Biological Psychiatry, 59, 493–501. 

doi:10.1016/j.biopsych.2005.08.022 

Rush, A.J., Trivedi, M.H., Ibrahim, H.M., Carmody, T.J., Arnow, B., Klein, D.N., Markowitz, 

J.C., et al. (2003). The 16-item Quick Inventory of Depressive Symptomatology (QIDS), 

clinician rating (QIDS-C), and self-report (QIDS-SR): A psychometric evaluation in 

patients with chronic major depression. Biological Psychiatry, 54, 573–583. 

doi:10.1016/S0006-3223(02)01866-8 

Schechter, D.S., Willheim, E., Hinojosa, C., Scholfield-Kleinman, K., Turner, J.B., McCaw, J., 

Zeanah, C.H., et al. (2010). Subjective and objective measures of parent-child 

relationship dysfunction, child separation distress, and joint attention. Psychiatry: 

Interpersonal and Biological Processes, 73, 130–144. doi:10.1521/psyc.2010.73.2.130 

Scheeringa, M. S., & Zeanah, C. H. (2001). A relational perspective on PTSD in early childhood. 

Journal of Traumatic Stress, 14, 799–815. doi:10.1023/A:1013002507972 

Schneider, S., Unnewehr, S., Florin, I., & Margraf, J. (2002). Priming panic interpretations in 

children of patients with panic disorder. Journal of Anxiety Disorders, 16, 605–624. 

doi:10.1016/S0887-6185(02)00126-3 

Shin, L.M., Wright, C.I., Cannistraro, P.A., Wedig, M.M., McMullin, K., Martis, B., Macklin, 

M.L., et al. (2005). A Functional Magnetic Resonance Imaging Study of Amygdala and 

Medial Prefrontal Cortex Responses to Overtly Presented Fearful Faces in Posttraumatic 

Stress Disorder. Archives of General Psychiatry, 62, 273–281. 



 74

doi:10.1001/archpsyc.62.3.273 

Silverman, W.K., Kurtines, W.M., Ginsburg, G.G., Weems, C.F., Rabian, B., & Serafini, L.T. 

(1999). Contingency management, self control, and education support in the treatment of 

childhood phobic disorders: A randomized clinical trial. Journal of Consulting and 

Clinical Psychology, 67, 675-687. doi: 10.1037/0022-006X.67.5.675 

Sroufe, L.A. (1997). Psychopathology as an outcome of development. Development and 

Psychopathology, 9, 251-268. doi: 10.1017/S0954579497002046 

Startup, H.M., & Erickson, T. (2006). The Penn State Worry Questionnaire (PSWQ). In G.C. 

Davey & A. Wells (Eds.), Worry and its psychological disorders: Theory, assessment, 

and treatment. (pp. 101-119). Hoboken, NJ: Wiley.  

Steinberg, A., Brymer, M., Decker, K., & Pynoos, R. (2004). The University of California at Los 

Angeles post-traumatic stress disorder reaction index. Current Psychiatry Reports, 6, 96–

100. doi:10.1007/s11920-004-0048-2 

Steinhausen, H.C., Foldager, L., Perto, G., Munk-Jorgensen, P. (2009). Family aggregation of 

mental disorders in the nationwide Danish three generation study. European Archives of 

Clinical Neuroscience, 259, 270-277. doi: 10.1007/s00406-008-0865-0 

Suomi, S. J. (1997). Early determinants of behaviour: evidence from primate studies. British 

Medical Bulletin, 53, 170–184. 

Tabachnick, B.G., & Fidell, L.S. (2007). Using multivariate statistics (5th ed.). Boston, MA: 

Allyn & Bacon/Pearson Education. 

Tanielian, T. & Jaycox, L.H. (2008). Invisible Wounds of War: Psychological and Cognitive 

Injuries, Their Consequences, and Services to Assist Recovery. Santa Monica: RAND 

Corporation: MG-720-CCF. 



 75

Turner, S.M., Beidel, D.C., & Roberson-Nay, R. (2005). Offspring of anxious parents: 

Reactivity, habituation, and anxiety-proneness. Behaviour Research and Therapy, 43, 

1263–1279. doi:10.1016/j.brat.2004.09.005 

van der Bruggen, C.O., Stams, G.J.J.M., & Bogels, S.M. (2008). Research review: The relation 

between child and parent anxiety and parental control: a meta-analytic review. Journal of 

Child Psychology and Psychiatry, 49, 1257-1269. doi: 10.1111/j.1469-

7610.2008.01898.x 

Waters, A.M., Lipp, O.V., & Spence, S.H. (2005). The effects of affective picture stimuli on 

blink modulation in adults and children. Biological Psychology, 68, 257–281. 

doi:10.1016/j.biopsycho.2004.05.002 

Waters, A.M., Henry, J., & Neumann, D.L. (2008). Aversive Pavlovian conditioning in 

childhood anxiety disorders: Impaired response inhibition and resistance to extinction. 

Journal of Abnormal Psychology, 118, 311–321. doi:10.1037/a0015635 

Watson, D. (2005). Re-thinking the mood and anxiety disorders: A quantitative hierarchical 

model for DSM-V. Journal of Abnormal Psychology, 114, 522-536. doi: 10.1037/0021-

843X.114.4.522 

Weathers, F.W., Blake, D.D., Schnurr, P.P., Kaloupek, D.G., Marx, B.P., & Keane, T.M. (2013). 

Clinician-Administered PTSD Scale for DSM-5 (CAPS-5). Boston, MA: National Center 

for PTSD. 

Wei, C. & Kendall, P.C. (2014). Parental involvement: Contribution to childhood anxiety and its 

treatment. Clinical Child and Family Psychology Review, 17, 319-339. doi: 

10.1007/s10567-014-0170-6 

Wendt, J., Neubert, J., Lindner, K., Ernst, F.D., Homuth, G., Weike, A.I., & Hamm, A.O. (2015). 



 76

Genetic influences on the acquisition and inhibition of fear. International Journal of 

Psychophysiology, 98, 499-505. doi: 10.1016/j.ijpsycho.2014.10.007 

Wessa, M., & Flor, H. (2007). Failure of extinction of fear responses in posttraumatic stress 

disorder: Evidence from second-order conditioning. The American Journal of Psychiatry, 

164, 1684–1692. doi:10.1176/appi.ajp.2007.07030525 

Wherry, J.N., Corson, K., Hunsaker, S. (2013). A short form of the trauma symptom checklist 

for young children. Journal of Child Sexual Abuse, 22, 796-821. doi: 

10.1080/10538712.2013.830667 

Wood, J.J. (2006). Parental intrusiveness and children’s separation anxiety in a clinical sample. 

Child Psychiatry and Human Development, 37, 73-87. DOI 10.1007/s10578-006-0021-x 

Yehuda, R., Halligan, S.L., & Bierer, L.M. (2001). Relationship of parental trauma exposure and 

PTSD to PTSD, depressive and anxiety disorders in offspring. Journal of Psychiatric 

Research, 35, 261–270. doi:10.1016/S0022-3956(01)00



 77

 

    A            B 

    C 

Figure 1. Examples of the CSs presented on the computer monitor during fear acquisition and the transfer test. (A) AX+, the 

reinforced stimulus; (B) BX-, the non-reinforced stimulus; and (C) AB, the fear inhibition test stimulus.  
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Figure 2. Startle Potentiation to Each CS During Acquisition and the Transfer Test 

Note. Early = early acquisition; Middle = middle acquisition; Late = late acquisition. Error bars represent standard errors. 
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Figure 3. The Effect of Overprotective Parenting on Startle Potentiation During the Transfer Test and the Last Block of Acquisition 

Note. * = p < .05 
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Table 1  

Inclusion and Exclusion Criteria for Study 

 

Inclusion Criteria Exclusion Criteria 

 

Children 

1. Between the ages of 8-11. 

2. Able to read, write, and speak English. 

3. Normal hearing and normal or corrected-to-normal vision. 

1. A parent-reported cognitive disability (not including 
ADHD).  

 

 

 

Parents 

 

1. Between the ages of 18-65. 

2. Able to read, write, and speak English. 

3. Biological parent and primary caregiver of the eligible 

child. 

1. Current diagnosis of substance dependence, 

schizophrenia, bipolar disorder, or other disorder with 

delusional content. 

2. Depression severe enough to require immediate 

psychiatric treatment (i.e., active suicidality). 

3. If trauma-exposed, no clear memory or an index 

trauma that occurred before the age of three years.  
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Table 2  

Ranges, Means, and Standard Deviations for Parent Interview and Self-Report Measures 

 

Measure Range M SD 

Parental Worry (PSWQ)  20-69 42.88 14.32 

Parental PTSD (PSSI-5)  0-41 4.82 10.11 

Parental PTSD (PDS-5) 0-64 5.1 13.79 

Parental Depression (QIDS) 0-20 4.91 5.11 

Overprotective Parenting (OP) 10-66 32.25 13.40 
 

Note. PSWQ = Penn State Worry Questionnaire; PSS-I-5 = Posttraumatic Symptom Scale Interview for DSM-5; 
PDS-5 = Posttraumatic Diagnostic Scale for DSM-5; QIDS = Quick Inventory of Depressive Symptomatology; OP 
= Overprotective Parenting Measure.
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Table 3 

Ranges, Means, and Standard Deviations for Parent- and Child-Report Measures 

 

Measure Range M SD 

Child Anxiety (RCADS) 2-43 16.35 10.39 

Child Anxiety, Parent Report (RCADS-P) 4-55 16.28 11.46 

Child Depression (RCADS) 0-17 5.35 3.68 

Child Depression, Parent Report (RCADS-P) 0-13 3.92 3.45 

Child PTSD (PTSD-RI) 0-50 8.39 12.09 

Child PTSD, Parent Report (PTSD-RI-P) 0-63 5.92 14.57 

Internalizing Symptoms (CBCL) 33-71 49.92 9.96 

Externalizing Symptoms (CBCL) 33-76 50.84 10.93 

SUDs Pre-Task 0-50  15.53 15.17 

ΔSUDs Pre- Minus Post-  -50-40 -.85 17.83 
 

Note. RCADS = Revised Child Anxiety and Depression Scale; RCADS-P = Revised Child Anxiety and Depression 
Scale, Parent Version; PTSD-RI = PTSD Reaction Index; PTSD-RI-P = PTSD Reaction Index, Parent Version; 
CBCL = Child Behavior Checklist for Ages 6-18; SUDs = subjective units of distress; ΔSUDs = Pre- AX+/BX- 
Minus Post- AX+/BX-. 
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Table 4 
 

Bivariate Correlations among the Parent Interview and Self-Report Measures 

 

 1 2 3 4 5  

1. Parental Worry (PSWQ)  --     

2. Parental PTSD (PSSI-5)  .51* --    

3. Parental PTSD (PDS-5) .51* .90* --   

4. Parental Depression (QIDS) .59* .85* .78* --  

5. Overprotective Parenting (OP) .34 .14 .43 .34 -- 
 

Note. * = p < .05, adjusting for multiple comparisons; PSWQ = Penn State Worry Questionnaire; PSS-I-5 = 
Posttraumatic Symptom Scale Interview for DSM-5; PDS-5 = Posttraumatic Diagnostic Scale for DSM-5; 
QIDS = Quick Inventory of Depressive Symptomatology; OP = Overprotective Parenting Measure.
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Table 5 
 

Bivariate Correlations among the Parent-Report and Child Self-Report Measures 

 

 1 2 3 4 5 6 7 8 

1. Child Anxiety 
(RCADS) 

--        

2. Child Anxiety, Parent 
Report (RCADS-P) 

.20 --       

3. Child Depression 
(RCADS) 

.75* .23 --      

4. Child Depression, 
Parent Report (RCADS-P) 

.10 .81* .11 --     

5. Child PTSD (PTSD-RI)  .15 .73* .25 .70* --    

6. Child PTSD, Parent 
Report (PTSD-RI-P) 

.10 .88* .26 .77* .76* --   

7. Internalizing Symptoms 
(CBCL) 

.18 .75* .25 .67* .68* .64* --  

8. Externalizing 
Symptoms (CBCL) 

.10 .55 .22 .48 .43 .34 .71* -- 

 

Note. * = p < .05, adjusting for multiple comparisons; RCADS = Revised Child Anxiety and Depression Scale; RCADS-P = Revised Child Anxiety and 
Depression Scale, Parent Version; PTSD-RI = PTSD Reaction Index; PTSD-RI-P = PTSD Reaction Index, Parent Version; CBCL = Child Behavior Checklist 
for Ages 6-18. 
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Table 6 
 

Bivariate Correlations among the Parent Interview, Parent Self-Report, and Parent-Report Measures 

 

 
Parental Worry 

(PSWQ) 
Parental PTSD 

(PSS-I-5) 
Parental PTSD 

(PDS-5) 

Parental 
Depression 

(QIDS) 
Overprotective 
Parenting (OP) 

 

Child Anxiety (RCADS-P) 

 
 

.53 

 
 

.05 

 
 

.70* 

 
 

.46 

 
 

.59* 
 
 
Child Depression (RCADS-P) 

 
 

.45 

 
 

.17 

 
 

.64* 

 
 

.48 

 
 

.37 
 
 
Child PTSD (PTSD-RI-P) 

 
 

.31 

 
 

.31 

 
 

.56 

 
 

.30 

 
 

.14 

Internalizing Symptoms 
(CBCL) 

 
 

.53 

 
 

.18 

 
 

.58 

 
 

.36 

 
 

.49 

Externalizing Symptoms 
(CBCL) 

 
 

.42 

 
 

.22 

 
 

.40 

 
 

.34 

 
 

.34 
 

Note. * = p < .05, adjusting for multiple comparisons; PSWQ = Penn State Worry Questionnaire; PSS-I-5 = Posttraumatic Symptom Scale Interview for DSM-5; 
PDS-5 = Posttraumatic Diagnostic Scale for DSM-5; QIDS = Quick Inventory of Depressive Symptomatology; OP = Overprotective Parenting Measure; 
RCADS-P = Revised Child Anxiety and Depression Scale, Parent Version; PTSD-RI-P = PTSD Reaction Index, Version; CBCL = Child Behavior Checklist for 
Ages 6-18. 
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Table 7 
 

Bivariate Correlations among the Parent Interview Measures, Parent Self-Report Measures, and Child-Report Measures 

 

 Parental Worry 
(PSWQ) 

Parental PTSD 
(PSS-I-5) 

Parental PTSD 
(PDS-5) 

Parental Depression 
(QIDS) 

Overprotective 
Parenting (OP) 

 
Child Anxiety  
(RCADS) .06 -.05 -.17 -.17 .02 
 
Child Depression 
(RCADS) .14 .11 .15 .05 .01 

Child PTSD 
(PTSD-RI) .44 .09 .81* .49 .37 
 

Note. α = .05, adjusting for multiple comparisons; PSWQ = Penn State Worry Questionnaire; PSS-I-5 = Posttraumatic Symptom Scale Interview for DSM-5; 
PDS-5 = Posttraumatic Diagnostic Scale for DSM-5; QIDS = Quick Inventory of Depressive Symptomatology; OP = Overprotective Parenting Measure; 
RCADS = Revised Child Anxiety and Depression Scale; PTSD-RI = PTSD Reaction Index.
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Table 8 

Means and Standard Deviations for Fear-Potentiated Startle to the Conditioned Stimuli Across Acquisition and the Transfer Test and 

for Retrospective Expectancy Ratings of the Air Puff to the Conditioned Stimuli 

 

Conditioned Stimuli M SD 

Danger Cue (AX+) 9.62 9.99 

Early Acquisition 14.51 17.53 

Middle Acquisition 8.3 12.08 

Late Acquisition 6.04 12.27 

Expectancy of the Air Puff 0.25 0.79 

Safety Cue (BX-) 8.55 10.11 

Early Acquisition 14.97 19.36 

Middle Acquisition 6.36 13.91 

Late Acquisition 4.32 14.75 

Expectancy of the Air Puff -0.25 0.85 

Safety Transfer Cue (AB) 11.26 13.74 
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Expectancy of the US -.05 .89 
 

Note. Fear-potentiated startle is reported in standard T-score units and was calculated as percent potentiation from the noise alone trials. 
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Table 9 

Bivariate Correlations among Fear-potentiated Startle and Parent Interview and Self-report Measures 

 

 AX Early BX Early AX Middle  BX Middle  AX Late  BX Late  AB Transfer  

Parental Worry (PSWQ) .22 .33 -.08 .03 .13 -.01 .04 

Parental PTSD (PSS-I-5)  .10 -.21 -.02 -.16 -.15 .04 -.01 

Parental PTSD (PDS-5) .34 -.32 -.03 -.06 -.04 -.02 -.07 

Parental Depression (QIDS) -.58* -.68* .03 .12 .04 -.11 -.06 

Parental Overprotective Parenting (OP) 
-.07 .02 -.23 -.002 -.05 -.30 .04 

 

Note. * = p < .05; Early = early acquisition; Middle = middle acquisition; Late = late acquisition; Transfer = safety transfer test; PSWQ = Penn State Worry 
Questionnaire; PSS-I-5 = Posttraumatic Symptom Scale Interview for DSM-5; PDS-5 = Posttraumatic Diagnostic Scale for DSM-5; QIDS = Quick Inventory of 
Depressive Symptomatology; OP = Overprotective Parenting Measure.
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Table 10 

Bivariate Correlations among Fear-Potentiated Startle and Child Age, Self-Report Measures, and Subjective Units of Distress 

 

 AX Early BX Early  AX Middle  BX Middle  AX Late  BX Late  AB Transfer  

Child Age .00 .16 .05 -.33 .09 .28 .02 

Child-Reported Anxiety (RCADS) -.27 -.24 -.27 .47 .20 .03 .07 

Child-Reported Depression (RCADS) -.28 -.30 -.32 .41 .06 .02 -.11 

Child-Reported PTSD (PTSD-RI) -.22 .27 -.12 -.26 -.33 .10 .24 

SUDs Pre-Task .15 .08 -.39 .10 .02 .13 -.04 

ΔSUDs Pre-to-Post .19 .38 -.01 -.66 -.22 -.30 .-27 
 

Note. α = .05, adjusting for multiple comparisons; Early = early acquisition; Middle = middle acquisition; Late = late acquisition; Transfer = safety transfer test; 
RCADS = Revised Child Anxiety and Depression Scale; PTSD-RI = PTSD Reaction Index; SUDs = subjective units of distress; ; ΔSUDs = Pre- AX+/BX- 
Minus Post- AX+/BX-. 
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Table 11 

Bivariate Correlations between Fear-Potentiated Startle and the Parent-report Measures 

 

  
AX Early 

 
BX Early 

 
AX Middle 

 
BX Middle 

 
AX Late 

 
BX Late 

 
AB Transfer 

Parent-Reported 
Anxiety (RCADS-P) -.28 -.13 -.56 .26 -.31 -.20 -.20 

Parent-Reported 
Depression (RCADS-P) -.01 -.35 -.36 .08 -.31 -.15 .03 

Parent-Reported PTSD 
(PTSD-RI) .16 .34 -.45 -.36 -.09 -.12 -.42 

Internalizing Symptoms 
(CBCL) .34 .11 -.28 .01 -.25 -.07 .05 

Externalizing 
Symptoms (CBCL) .23 .20 .04 .40 .11 .30 -.06 
 

Note. α = .05, adjusting for multiple comparisons; Early = early acquisition; Middle = middle acquisition; Late = late acquisition; Transfer = safety transfer test; 
RCADS-P = Revised Child Anxiety and Depression Scale, Parent Version; PTSD-RI = PTSD Reaction Index; CBCL = Child Behavior Checklist for Ages 6-18. 
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