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Abstract

Pediatric anxiety disorders are among the most common disorders in children and adolescence 

resulting in both short-term and long-term negative consequences across a variety of domains 

including social and academic. Early fearful temperament has emerged as a strong predictor of 

anxiety development in childhood; however, not all fearful children become anxious. The current 

article summarizes theory and evidence for heterogeneity in the identification of temperamentally 

fearful children and trajectories of risk for anxiety. The findings presented in this article reveal that 

identification of subgroups of fearful temperament improves prediction of who is at risk for 

developing anxiety problems.

Pediatric anxiety risk has been widely studied due to the impact anxiety symptoms have on 

social and academic spheres across development. These symptoms have both short-term and 

long-term effects on a child’s functioning and if anxiety persists across development it 

increases risk for depression, substance use, and other adjustment problems in adulthood 
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(Pine, Cohen, Gurley, Brook, & Ma, 1998). Children with anxiety symptoms tend to avoid 

social interactions with peers, are perceived as less socially competent, have fewer 

friendships, and are more likely to be bullied by peers (Rubin, Coplan, & Bowker, 2009). 

Anxiety also contributes to difficulty adjusting to school transitions and overall academic 

success (Buss et al., 2013; Wood, 2006). Thus, there is critical need to (1) identify children 

who are at greatest risk for adjustment difficulties and pediatric anxiety, and (2) understand 

how anxiety develops across childhood into adolescence.

Who is at risk for developing anxiety problems?

The etiology and developmental course of anxiety symptoms is complex, reflecting 

biological, psychological and social processes. Researchers have focused on early risks, 

particularly fearful temperamental dispositions that help to identify children who might 

develop pediatric anxiety. Across multiple studies, extreme fearful temperament, identified 

in infancy, emerges as the best early dispositional predictor of anxiety, and specifically, 

social anxiety (Chronis-Tuscano et al., 2009).

Fearful temperament, most commonly studied as behavioral inhibition, has been linked in 

study after study to the development of anxiety symptoms. Behavioral inhibition is the 

tendency to withdraw from, avoid, or react fearfully to novel situations (Kagan & Fox, 

2006). These behavioral reactions correspond to physiological reactions (e.g., increased 

heart rate) that indicate fearful emotions to novel situations. When inhibition remains stable 

throughout infancy and into childhood, it posits risks for social anxiety symptoms (Chronis-

Tuscano et al., 2009).

Not all work examining early risk for anxiety development has focused on fearful 

temperament specifically and there are other factors that contribute to the development of 

anxiety for these children (e.g., parenting, peers). Specifically, social withdrawal has been 

linked to difficulties interacting with peers and developing relationships, and problems 

adjusting and succeeding in school (Rubin, Coplan, & Bowker, 2009). Several overlapping 

constructs (social reticence, shyness, anxious solitude), reflecting some form of social 

withdrawal or social avoidance (Coplan & Rubin, 2010), have also been linked to 

development of anxiety problems across development. Moreover, these forms of social 

withdrawal are often preceded by fearful temperament in infancy. Fearful children tend to 

display social reticence – characterized by frequent hovering, on-looking, and anxious 

behavior in peer interactions – that can interfere with adaptive social engagement and result 

in anxiety (Degnan et al., 2014). For instance, trajectories of high, stable social reticence 

from age 2 to age 5 predicts more internalizing (e.g., anxiety) problems at age 5 as reported 

by mothers (Degnan et al., 2014). This work demonstrates that the stability of these traits 

and behavior patterns places children at increased risk for maladaptive trajectories. In a 

related line of work, Gazelle has identified a pattern of anxious solitude whereby children 

are socially withdrawn with familiar peers (Gazelle, 2008). Consistent with the hypothesis 

that this would be a more extreme presentation of social withdrawal, this anxious solitude 

has also been linked to increased risk for social anxiety disorder symptoms (Gazelle, 

Workman, & Allan, 2010).
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Heterogeneity and identification of subgroups

There is considerable heterogeneity in the identification of risk, across developmental 

trajectories, and in outcomes. While stable fearful temperament is a robust predictor of risk 

for anxiety, not all fearful children become socially withdrawn or develop anxiety 

symptoms. This heterogeneity may be the result of how fearful behavior is measured. In the 

case of fearful temperament, one could consider its motivational aspects (e.g., withdrawal, 

avoidance), communicative/distress behaviors (e.g., facial expressions, crying), behavioral 

reactions (e.g., flight or freeze), or social wariness (e.g., shyness, social reticence, social 

withdrawal). Therefore, we cannot assume that any two groups of temperamentally fearful 

children – for example, one identified based on distress behaviors and the other identified by 

avoidance behaviors – are homogeneous.

Although individuals with fearful/anxious temperaments are often characterized using one or 

more related behaviors or indices (e.g., decreased vocalizations, freezing, avoidance, 

withdrawal from novelty, elevated stress reactivity) not all fearful individuals show variation 

in all of these. Using a non-human primate model, Shackman and colleagues demonstrated 

both a core set of common biological substrates that are shared by all individuals in the 

spectrum of fearful and anxious temperament, and also, selective substrates that were 

uniquely associated with different dimensions (Shackman et al., 2013). These findings have 

implications for distinguishing different subgroups of fearful/anxious individuals, suggesting 

that there may be different groups of temperamentally fearful children at differential risk. 

So, it is important to understand this heterogeneity. What are the implications of this 

heterogeneity? How can we capitalize on these differences to better identify, and understand, 

children on developmental trajectories of risk?

To address these questions, we have concentrated on the role of the eliciting context in the 

identification of which fearful children are at greatest risk for anxiety. Individual differences 

in fearful temperament are most often operationalized by averaging behavioral measures 

across situations, because it is believed to capture the consistency of behavior across 

situations. However, upon closer examination of the correlations across situations, the 

behavioral indicators of inhibition are only modestly correlated, and low in many cases 

(Buss, Davidson, Kalin, & Goldsmith, 2004; Garcia-Coll, Kagan, & Reznick, 1984), 

suggesting that the same behaviors may not be elicited across different situations. We have 

argued that simply averaging behavior across multiple situations may obscure meaningful 

individual differences and may cause us to miss children who show extreme fear only in 

specific contexts (Buss et al., 2004). This is likely because situations used to elicit these 

fearful behaviors differ in their incentive properties (e.g., novelty, level of threat, 

controllability).

This idea has been recognized in the social psychology literature as the distinction between 

strong and weak situations, where strong situations are those that result in nearly uniform 

reactions and therefore low variability across individuals, whereas weak situations enhance 

the detection of individual differences by weakening the “potency” of the situation (Mischel, 

Mendoza-Denton, & Shoda, 2002). For instance, in the anxiety conditioning literature, 

Grillon and colleagues have demonstrated that high threat (i.e., strong) situations elicit a 
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more uniform fear response across anxious patients and control participants; whereas in the 

low threat (i.e., weak) situations elicit a fear response only in the anxious participants 

(Lissek, Pine, & Grillon, 2006). Moreover, this work also demonstrates that it may be the 

likelihood that the situation elicits a response that is critical (Grillon, Baas, Lissek, Smith, & 

Milstein, 2004).

Consistent with these ideas, a compelling non-human primate model of anxious 

temperament guided our initial work. Kalin focused on a tendency of some animals to freeze 

in situations where freezing was not the typical or adaptive response (Kalin, 1993). This 

maladaptive behavior reflects the dysregulation of the animal’s fear behavior because the 

animal’s behavior did not match the incentive properties of the situation. This research 

served as a model for our hypothesis that dysregulation of fear behaviors across contexts 

may have negative consequences for temperamentally fearful children. Thus, we 

hypothesized that focusing on fear responses in low-threat (i.e., weak) situations would yield 

a more homogeneous group of fearful children that would be empirically distinct from 

behaviorally inhibited children.

As an initial test of this hypothesis, we exposed 24-month-old children to three different 

stranger approach situations – one where child was playing with toys of the floor, one where 

child was in a highchair eating a snack, and one where child was in a highchair while cardiac 

physiology was being recorded. For most children the stranger approach in a free play 

context was the least threatening – as measured by amount of fear behaviors (e.g., freezing) 

observed (Buss et al., 2004). However, there were still a number of children who displayed 

long durations of freezing in this lower threat context (where coping resources were readily 

available); and this pattern was associated with greater stress reactivity. Thus, freezing in 

this situation was argued to be less adaptive and dysregulated because children failed to take 

advantage of coping resources.

As a next step, we designed a more extensive protocol involving six, novel situations, 

designed to vary in the putative level (low, moderate, high) and type (social v. non-social) of 

threat (Buss, 2011). In this protocol, 24-month-olds were exposed to a puppet show, a 

friendly clown (where the puppets and clown invite the child to play), two stranger situations 

(a ‘conversation’ with a male stranger and a female stranger ‘working’ in the corner), a 

remote controlled robot, and a large stuffed spider (placed on top of a remote controlled 

vehicle) that approaches the child. There were predictable differences in fear and approach 

behaviors across the different situations (Figure 1), such that the clown and puppet show 

resulted in the lowest amount of fear behavior, moderate amounts of fear for the stranger 

episodes, and the robot and spider resulted in the highest amount of fear. We examined 

individual patterns of fear behavior across the situations ordered from lowest to highest 

threat. The average pattern was an increasing slope from lower to higher threat situations. 

However, there was a range of individual slopes indicating that for a subgroup of children, 

there was a flat slope with high fear across all situations. Latent profiles (Figure 2) highlight 

the distinction between profiles in the low threat situations because these two profiles were 

indistinguishable in the high threat situations. Importantly, we found that children who 

displayed this pattern of high fearfulness across both low threat and high threat situations 

were more likely to be socially withdrawn in preschool and at entry to kindergarten (Buss, 
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2011) even compared to other groups of fearful children. In addition, these children were 

stable in this behavioral pattern of high fear in low-threat situations; were more likely to 

show social reticence with unfamiliar peers compared to non-fearful children; and were 

more likely to develop social anxiety symptoms in early childhood compared to other shy 

children in kindergarten (Buss et al., 2013).

What accounts for this pattern of fearful behavior?

Our current work has been focused on understanding the underlying mechanisms that 

account for this pattern of high fear behavior in low threat situations. Is this pattern of high 

fear in low threat the result of increased fear reactivity, difficulty with regulating fear, or 

most likely both of these processes?

Kagan has theorized that a proximal cause of extreme fearful temperament is a biological 

diathesis that gives rise to a pattern of fearful and anxious behavior (Kagan, 1994). Research 

has supported this by showing that dysregulation of physiological systems is common in 

children with internalizing (e.g., anxiety) disorders (Bauer, Quas, & Boyce, 2002), and 

anxiety disorders are increasingly recognized as neurodevelopmental in etiology (Guyer, 

Masten, & Pine, 2013). Multiple components have been implicated in the neural circuitry of 

fearful temperament and anxiety, such as the amygdala, cingulate cortex, pre-frontal cortex, 

and autonomic nervous and neuroendocrine systems (Clauss, Avery, & Blackford, 2015; 

Guyer et al., 2013).

The pattern of reactivity in neurophysiological systems are shared across temperamental 

fearfulness and pediatric anxiety disorders, suggesting a common pathophysiology (Guyer et 

al., 2013). However, there have also been mixed findings in the association between fearful 

and/or anxious behavior and biological indices. Consistent with findings reviewed above 

(Shackman et al., 2013), we believe this suggests heterogeneity and the identification of 

subgroups may improve prediction of who is at risk and the underlying processes that 

account for the development of anxiety in temperamentally fearful children.

We have emerging evidence for a distinct pattern of behavioral and biological correlates of 

the dysregulated fear profile – reflecting both reactive and regulatory processes. 

Dysregulated fear is associated with greater stress reactivity – specifically, higher basal 

cortisol and faster cardiac pre-ejection period (a measure of sympathetic reactivity) (Buss et 

al., 2004). The parasympathetic branch of the autonomic nervous system plays an important 

role in physiological regulation of stress (Porges, 2007); and over the past two decades there 

has been a wealth of studies examining markers of this process using cardiac respiratory 

sinus arrhythmia (RSA). Low baseline levels of RSA and failure to regulate RSA (i.e., 

suppress RSA to task demands) have been associated emotion regulation difficulty (Buss, 

Goldsmith, & Davidson, 2005), trajectories for social wary children (Hastings, Kahle, & 

Nuselovici, 2014) and anxiety symptoms (Licht, de Geus, van Dyck, & Penninx, 2009). 

Consistent with these findings, at 24-months dysregulated fear is associated with a dynamic 

pattern of RSA consistent with poor regulation (Buss, Davis, Ram, & Coccia, 2015).
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Additional evidence for difficulty with regulation for dysregulated fear children comes from 

our work examining neural mechanisms derived from EEG recordings. We have found that 

children with a dysregulated fear profile showed greater neural activity reflecting increased 

performance monitoring - common in anxious individuals (Brooker & Buss, 2014). These 

children also show greater coupling between frequency bands in baseline EEG (Phelps, 

Brooker, & Buss, 2015) believed to reflect over-control of behavior.

Finally, Kalin and colleagues have suggested that children with stable anxious temperaments 

fail to learn from their environment and cannot differentiate safe from threat environments/

situations. Using a non-human primate model, they demonstrated that animals with stable 

amygdala metabolism were more likely to show an anxious temperament and these anxious 

animals had reduced gene expression in the amygdala suggesting reduced neuroplasticity 

(Fox et al., 2012), which could account for a failure to learn from the environment. 

Consistent with this interpretation, anxious children (Roy et al., 2008) show spontaneous 

biases to threat stimuli in their environments. Behaviorally inhibited children show a similar 

bias toward threat and the magnitude of this bias helps sustain a developmental link between 

early inhibition and later anxiety (Pérez-Edgar et al., 2011). However, there is inconsistency 

in the pattern of findings whereby not all temperamentally fearful or anxious children show 

this bias. Consistent with our hypothesis that dysregulated fear children are a unique 

subgroup of temperamentally fearful children, we found that these children were more likely 

to show a bias away from threat (Morales, Pérez-Edgar, & Buss, 2014).

Although we still lack a complete understanding of the biological-behavioral link, it is 

critical to examine biological mechanisms (i.e., biomarkers) that inform developmental 

processes because these markers often indicate differences that are not always observed. For 

instance, Xu and colleagues found that although all shy children showed the predicted heart 

rate changes to a stressor, not all groups showed inhibited behavior (Xu, Farver, Yu, & 

Zhang, 2009). Consistent with our findings this heterogeneity highlights the importance of 

examining different subgroups, but also raises important issue of whether it is the underlying 

physiology/neurobiology or the behavior that is important in determining risk for anxiety.

Conclusions and Future Directions

In this paper, we have summarized theory and research demonstrating heterogeneity in risk 

for anxiety for children characterized by extreme fearful temperament. This literature 

suggests that there are different subgroups of fearful children - characterized by a partially 

unique set of biomarkers and mechanisms - who may be at differential risk for anxiety 

development. Identification of these subgroups, unique mechanisms and risk trajectories will 

have important implications for early intervention in the prevention of anxiety problems. In 

fact, this conceptual framework and empirical findings supporting the heterogeneity in 

temperament and etiology of anxiety symptoms have already been applied to cutting-edge 

interventions to treat and prevent anxiety in children (Chronis-Tuscano et al., 2015; Rapee, 

Kennedy, Ingram, Edwards, & Sweeney, 2010). These types of programs demonstrate the 

effectiveness of temperamentally-based treatments approaches.
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Although this work highlights the importance of examining who may be particular risk for 

development of anxiety, research is still needed to (1) understand variation in trajectories for 

fearful children; (2) identify the underlying mechanisms that account for these behavioral 

differences; (3) examine environmental factors (e.g., parents, peers, cultural variation) that 

influence the trajectories toward or away from risk; and (4) determine if these differences 

between subgroups translate to meaningful, real world, differences in outcomes.

Acknowledgments

We gratefully acknowledge the support provided by the NIMH (F31-MH011747, R03- MH067797, R01-
MH075750) and the Penn State Children, Youth and Family Consortium to Kristin Buss

References

Bauer AM, Quas JA, Boyce WT. Associations between physiological reactivity and children’s 
behavior: Advantages of a multisystem approach. Developmental and Behavioral Pediatrics. 2002; 
23:102–113.

Brooker RJ, Buss KA. Toddler Fearfulness Is Linked to Individual Differences in Error-Related 
Negativity During Preschool. Developmental Neuropsychology. 2014; 39(1):1–
8.10.1080/87565641.2013.826661 [PubMed: 24405180] 

Buss KA. Which fearful toddlers should we worry about? Context, fear regulation, and anxiety risk. 
Developmental Psychology. 2011; 47(3):804–819.10.1037/a0023227 [PubMed: 21463035] 

Buss KA, Davidson RJ, Kalin NH, Goldsmith HH. Context-Specific Freezing and Associated 
Physiological Reactivity as a Dysregulated Fear Response. Developmental Psychology. 2004; 40(4):
583–594.10.1037/0012-1649.40.4.583 [PubMed: 15238045] 

Buss KA, Davis EL, Kiel EJ, Brooker RJ, Beekman C, Early MC. Dysregulated Fear Predicts Social 
Wariness and Social Anxiety Symptoms during Kindergarten. Journal of Clinical Child & 
Adolescent Psychology. 2013:1–14.10.1080/15374416.2013.769170

Buss, KA.; Davis, EL.; Ram, N.; Coccia, M. Dysregulated fear, anxiety development and RSA: A 
replication and extension. 2015. Manuscript under review

Buss KA, Goldsmith HH, Davidson RJ. Cardiac Reactivity is Associated with Changes in Negative 
Emotion in 24-Month-Olds. Developmental Psychobiology. 2005; 46(2):118–132.10.1002/dev.
20048 [PubMed: 15732055] 

Chronis-Tuscano A, Degnan KA, Pine DS, Perez-Edgar K, Henderson HA, Diaz Y, Fox NA. Stable 
early maternal report of behavioral inhibition predicts lifetime social anxiety disorder in 
adolescence. Journal of the American Academy of Child & Adolescent Psychiatry. 2009; 48(9):
928–935.10.1097/CHI.0b013e3181ae09df [PubMed: 19625982] 

Chronis-Tuscano A, Rubin KH, O’Brien KA, Coplan RJ, Thomas SR, Dougherty LR, Wimsatt M. 
Preliminary Evaluation of a Multimodal Early Intervention Program for Behaviorally Inhibited 
Preschoolers. Journal of Consulting and Clinical Psychology. 2015 No Pagination Specified. 
10.1037/a0039043

Clauss J, Avery S, Blackford J. The nature of individual differences in inhibited temperament and risk 
for psychiatric disease: A review and meta-analysis. Progress in neurobiology. 2015

Degnan KA, Almas AN, Henderson HA, Hane AA, Walker OL, Fox NA. Longitudinal Trajectories of 
Social Reticence With Unfamiliar Peers Across Early Childhood. Developmental Psychology. 
2014 No Pagination Specified. 10.1037/a0037751

Fox AS, Oler JA, Shelton SE, Nanda SA, Davidson RJ, Roseboom PH, Kalin NH. Central amygdala 
nucleus (Ce) gene expression linked to increased trait-like Ce metabolism and anxious 
temperament in young primates. Proc Natl Acad Sci U S A. 2012; 109(44):18108–18113.10.1073/
pnas.1206723109 [PubMed: 23071305] 

Garcia-Coll C, Kagan J, Reznick JS. Behavioral inhibition in young children. Child Development. 
1984; 55:1005–1019.

Buss and McDoniel Page 7

Curr Dir Psychol Sci. Author manuscript; available in PMC 2017 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Gazelle H. Behavioral profiles of anxious solitary children and heterogeneity in peer relations. 
Developmental Psychology. 2008; 44(6):1604–1624.10.1037/a0013303 [PubMed: 18999325] 

Gazelle H, Workman JO, Allan W. Anxious solitude and clinical disorder in middle childhood: 
bridging developmental and clinical approaches to childhood social anxiety. J Abnorm Child 
Psychol. 2010; 38(1):1–17.10.1007/s10802-009-9343-z [PubMed: 19707867] 

Grillon C, Baas JP, Lissek S, Smith K, Milstein J. Anxious responses to predictable and unpredictable 
aversive events. Behavioral Neuroscience. 2004; 118(5):916. [PubMed: 15506874] 

Guyer, AE.; Masten, CL.; Pine, DS. Pediatric Anxiety Disorders. Springer; 2013. Neurobiology of 
pediatric anxiety disorders; p. 23-46.

Hastings PD, Kahle S, Nuselovici JM. How Well Socially Wary Preschoolers Fare Over Time Depends 
on Their Parasympathetic Regulation and Socialization. Child Development. 2014; 85(4):1586–
1600.10.1111/cdev.12228 [PubMed: 24527802] 

Kagan, J. Galen’s Prophecy. Temperament in Human Nature. Boulder: Westwiew; 1994. 

Kagan, J.; Fox, NA. Biology, Culture, and Temperamental Biases. In: Eisenberg, N.; Damon, W.; 
Lerner, RM., editors. Handbook of child psychology: Vol. 3, Social, emotional, and personality 
development. 6. Hoboken, NJ, US: John Wiley & Sons Inc; 2006. p. 167-225.

Kalin NH. The neurobiology of fear. Scientific American. 1993; 268:94–101. [PubMed: 8386852] 

Licht CMM, de Geus EJC, van Dyck R, Penninx BWJH. Association between Anxiety Disorders and 
Heart Rate Variability in The Netherlands Study of Depression and Anxiety (NESDA). 
Psychosomatic Medicine. 2009; 71(5):508–518.10.1097/PSY.0b013e3181a292a6 [PubMed: 
19414616] 

Lissek S, Pine DS, Grillon C. The strong situation: A potential impediment to studying the 
psychobiology and pharmacology of anxiety disorders. Biological Psychology. 2006; 72(3):265–
270. [PubMed: 16343731] 

Mischel W, Mendoza-Denton R, Shoda Y. Situation-Behavior Profiles as a Locus of Consistency in 
Personality. Current Directions in Psychological Science. 2002; 11(2):50–
54.10.1111/1467-8721.00166

Morales S, Pérez-Edgar K, Buss K. Attention Biases Towards and Away from Threat Mark the 
Relation between Early Dysregulated Fear and the Later Emergence of Social Withdrawal. Journal 
of Abnormal Child Psychology. 2014:1–12.10.1007/s10802-014-9963-9 [PubMed: 24272365] 

Pérez-Edgar K, Reeb-Sutherland BC, McDermott JM, White LK, Henderson HA, Degnan KA, Fox 
NA. Attention biases to threat link behavioral inhibition to social withdrawal over time in very 
young children. Journal of Abnormal Child Psychology. 2011; 39(6):885–895.10.1007/
s10802-011-9495-5 [PubMed: 21318555] 

Phelps, RA.; Brooker, RJ.; Buss, KA. Delta-Beta coupling is associated with contextual threat levels in 
children. 2015. Manuscript under review

Pine DS, Cohen P, Gurley D, Brook J, Ma Y. The risk for early-adulthood anxiety and depressive 
disorders in adolescents with anxiety and depressive disorders. Archives of General Psychiatry. 
1998; 55(1):56–64. [PubMed: 9435761] 

Porges SW. The polyvagal perspective. Biological Psychology. 2007; 74(2):116–143. http://dx.doi.org/
10.1016/j.biopsycho.2006.06.009. [PubMed: 17049418] 

Rapee RM, Kennedy SJ, Ingram M, Edwards SL, Sweeney L. Altering the trajectory of anxiety in at-
risk young children. The American Journal of Psychiatry. 2010; 167(12):1518–1525.10.1176/
appi.ajp.2010.09111619 [PubMed: 20810472] 

Roy AK, Vasa RA, Bruck M, Mogg K, Bradley BP, Sweeney M, Pine DS. Attention bias toward threat 
in pediatric anxiety disorders. J Am Acad Child Adolesc Psychiatry. 2008; 47(10):1189–1196. 
[pii]. 10.1097/CHI.0b013e3181825aceS0890-8567(08)60105-7 [PubMed: 18698266] 

Rubin KH, Coplan RJ, Bowker JC. Social withdrawal in childhood. Annual Review of Psychology. 
2009; 60:141–171.10.1146/annurev.psych.60.110707.163642

Shackman AJ, Fox AS, Oler JA, Shelton SE, Davidson RJ, Kalin NH. Neural mechanisms underlying 
heterogeneity in the presentation of anxious temperament. Proceedings of the National Academy 
of Sciences. 2013; 110(15):6145–6150.10.1073/pnas.1214364110

Wood J. Effect of anxiety reduction on children’s school performance and social adjustment. 
Developmental Psychology. 2006; 42(2):345. [PubMed: 16569172] 

Buss and McDoniel Page 8

Curr Dir Psychol Sci. Author manuscript; available in PMC 2017 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://dx.doi.org/10.1016/j.biopsycho.2006.06.009
http://dx.doi.org/10.1016/j.biopsycho.2006.06.009


Xu Y, Farver JAM, Yu L, Zhang Z. Three types of shyness in Chinese children and the relation to 
effortful control. Journal of Personality and Social Psychology. 2009; 97(6):1061–1073.10.1037/
a0016576 [PubMed: 19968419] 

Buss and McDoniel Page 9

Curr Dir Psychol Sci. Author manuscript; available in PMC 2017 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 1. 
Number of Toddlers Displaying Fear and Engagement Behavior Across Episodes.

From Buss, K. A., (2011). Which fearful toddlers should we worry about? Context, fear 

regulation and anxiety risk. Developmental Psychology, 47(3), 804–819. DOI: 10.1037/

a0023227. Reprinted with permission from APA.
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Figure 2. 
Patterns of Fear Across Episodes for the Two Latent Profiles.

From Buss, K. A., (2011). Which fearful toddlers should we worry about? Context, fear 
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