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respectively) (NIMH, 2017). Gender differences in depres-
sion also emerge during this period, as past year preva-
lence rates are considerably higher among adolescent girls 
(16.5%) compared to boys (5.4%) (Lu, 2019). Similarly, 
prevalence rates of social anxiety disorder (SAD) increase 
to around 10% by the end of adolescence (Leigh & Clark, 
2018), and gender differences in SAD are maximal dur-
ing this time [i.e., girls at > 1.5 times greater risk than boys 
(Asher et al., 2017)]. Onsets of adolescent depression and 
social anxiety typically do not appear without warning; the 
development of subclinical symptoms can serve as a har-
binger for later impairment and distress if left unaddressed 
(Fehm et al., 2008; Gotlib et al., 1995; Pine et al., 1999). 
Thus, understanding mechanisms that underlie the initial 
development of subthreshold depressive and social anxi-
ety symptoms in high-risk populations, such as adolescent 
girls, may provide valuable public health implications for 

Depressive and social anxiety disorders are debilitating 
psychiatric disorders that often emerge before adulthood 
(Price & Woody, 2020), with adolescence marking a key 
sensitive window for their development, particularly among 
girls (Rapee et al., 2019). For example, during adolescence, 
rates of major depressive disorder (MDD) rise dramatically, 
culminating in a 13-point difference in past year preva-
lence rates between 12- to 17-year-olds (4.8% and 18.5%, 
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Abstract
Interpersonal-motivational models posit that heightened avoidance of aversive social stimuli and diminished approach of 
appetitive social stimuli increases social withdrawal and reduces positive social interactions, thereby increasing risk for 
future social anxiety and depression. The current study examined if approach-avoidance biases toward angry and happy 
faces, measured during the Approach Avoidance Task (AAT), would be associated with the development of adolescent 
depressive and social anxiety symptoms. At baseline, participants included 129 never-depressed adolescent girls (ages 
11–13), two-thirds of whom were at high-risk for internalizing problems due to shy/fearful temperament. Girls reported 
their depressive and social anxiety symptoms every 6 months for 24 months and completed the AAT at baseline and 24-mo 
follow-up. Heightened avoidance bias toward angry faces at baseline predicted increases in depressive symptoms across 
the follow-up, even after accounting for temperament and pubertal status. In contrast, girls with greater depression and 
social anxiety symptoms at 24-mo follow-up exhibited less avoidance bias for angry faces at the same time point. Findings 
suggest that avoidance behaviors (i.e., avoiding people or settings associated with angry faces, which are often perceived 
as hostile, critical, or rejecting) may be a risk factor for depression, above and beyond risk imparted by temperament or 
advances in puberty. However, with increasing internalizing symptoms, it may become more difficult for adolescents to 
maintain avoidance for aversive social stimuli, and without the introduction of more adaptive emotion regulation strate-
gies, these biases may continue to increase and maintain risk for internalizing problems.
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prevention and intervention efforts (Thapar et al., 2012; 
Woody & Price, 2020).

Longstanding interpersonal models of depression and 
social anxiety suggest that individuals with, or at high-risk 
for, these conditions exhibit social behaviors that differ from 
their peers (Alden & Taylor, 2004; Coyne, 1976). These 
behaviors may include excessive reassurance-seeking, 
social withdrawal, and self-denigration, which often evoke 
negative affect, rejection, and hostility from others. Criti-
cally, such interpersonal behaviors (and the reactions they 
elicit) have been implicated in the development of depres-
sion and social anxiety and are considered putative mech-
anisms of these disorders, rather than just concomitants 
(Epkins & Heckler, 2011; Rapee & Spence, 2004; Sacco & 
Vaughan, 2006). Relative to men, women may be at par-
ticular risk via interpersonal pathways, in part due to gender 
differences in exposure to, generation of, and reactivity to 
social stress (Hammen et al., 2008), which may peak dur-
ing adolescence (Rose & Rudolph, 2006). For example, evi-
dence suggests that youth who exhibit a shy and/or fearful 
temperament exhibit higher levels of social inhibition and 
heightened sensitivity to peer rejection, thereby increasing 
risk for subsequent adolescent depression and social anxiety 
(Fox & Kalin, 2014; Silk et al., 2012), especially among 
early adolescent girls (Rapee et al., 2019). As such, atypi-
cal social approach-avoidance behaviors may represent a 
mechanism linking childhood temperament and these disor-
ders for early adolescent girls.

By their definition, depression and social anxiety reflect 
diminished approach and heightened avoidance behav-
iors across symptoms such as anhedonia, fear, and social 
withdrawal (American Psychiatric Association, 2000). 
Conceptual models of internalizing disorders often encap-
sulate two motivational systems: the behavioral inhibition 
system (BIS) and the behavioral activation system (BAS) 
(Carver & Scheier, 1990; Higgins, 1987). As a regulator of 
avoidance behaviors, the BIS is responsible for attention to 
social rejection/threat and levels of both negative affect and 
behavioral inhibition; as a regulator of approach behaviors, 
the BAS is responsible for perception of positive affect and 
pleasant social interactions, as well as levels of behavioral 
activation (Bijttebier et al., 2009; Brown, 2007). The BIS 
and BAS are thought to function as a feedback system, such 
that when the BIS system is activated, the BAS system is 
inhibited, leading to more avoidant behaviors (and vice 
versa) (Corr, 2002).

Early adolescence is a developmental period charac-
terized by major social transitions that impact BIS/BAS 
motivational systems, which occur in parallel to significant 
brain maturation and pubertal changes that increasingly pri-
oritize processing of emotionally-salient social cues (Guyer 
et al., 2016; Ladouceur, 2012). For many adolescents, this 

phase of development is marked by significant increases in 
approach behavior, with adolescents seeking out pleasur-
able experiences and sensations, sometimes to their own 
detriment via risk-taking (Somerville et al., 2010; Spear, 
2011). In contrast, some adolescents exhibit predominantly 
avoidant behaviors, in part due to fears of peer rejection, 
which can increase risk for depression and social anxiety 
during adolescence (Epkins & Heckler, 2011; Silk, Davis, 
et al., 2012). Notable to interpersonal-motivational models 
of depression and social anxiety, inhibited and withdrawn 
interpersonal behaviors may become less acceptable to 
adolescent peers, relative to younger peers, suggesting that 
temperamentally inhibited adolescents may be at increased 
risk for experiencing the peer rejection they fear via their 
own avoidance (Ladd & Burgess, 1999; Rubin et al., 2018). 
Therefore, diminished approach and heightened avoidance 
are thought to contribute to vulnerability to depression and 
social anxiety by increasing social withdrawal and decreas-
ing positive social interactions, thereby thwarting adaptive 
social functioning and increasing anxious and depressed 
mood (Chronis-Tuscano et al., 2009; Fox & Kalin, 2014; 
Manos et al., 2010; Martell et al., 2001). For example, if an 
adolescent engages in social withdrawal to avoid peers who 
they think might reject them, then, in addition to increas-
ing the likelihood that said peers will negatively evaluate 
such behaviors, the adolescent simultaneously misses out 
on potential social rewards such as attending parties, mak-
ing new friends, and falling in love, which could result in 
reduced positive mood and increased social isolation. And if 
pervasively experienced over time, these maladaptive social 
approach-avoidance biases could contribute to issues such 
as depressed mood, anhedonia, and social anxiety (Hundt 
et al., 2007; Idson et al., 2004; Ottenbreit & Dobson, 2008). 
Indeed, adolescents who report engaging in experiential 
avoidance are also more likely to report higher levels of 
both cross-sectional and longitudinal depressive (Biglan 
et al., 2015; Greco et al., 2008; Mellick et al., 2019) and 
social anxiety symptoms (Papachristou et al., 2018), effects 
that are often stronger among girls, relative to boys (Howe-
Martin et al., 2012; Venta et al., 2012).

Taken together, prior studies suggest that adolescent 
social approach-avoidance biases play a role in the devel-
opment of adolescent depression and social anxiety. How-
ever, there are remaining limitations that must be addressed 
by future research. First, given that BIS/BAS motivational 
systems are thought to influence social approach-avoidance 
behavior, it would be informative to probe these systems via 
behavioral measures in order to extend findings generated 
from self-report questionnaires (Biglan et al., 2015; Greco 
et al., 2008; Howe-Martin et al., 2012; Mellick et al., 2019; 
Papachristou et al., 2018; Venta et al., 2012). Second, lim-
ited research has examined social approach-avoidance bias 
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in high-risk adolescent samples, which limits understand-
ing of whether social approach-avoidance biases serve as 
trait-like risk factors and/or are linked to symptom change. 
For example, there is preliminary evidence that levels of 
experiential avoidance may act as a trait-like vulnerability 
for future depression, given that never-depressed adolescent 
girls at high risk for depression (due to a maternal history 
of MDD) report higher levels of experiential avoidance 
compared to their lower-risk peers (Mellick et al., 2017). 
Because maternal depression is a factor associated with 
risk for a broad array of psychopathology and maladap-
tive interpersonal behaviors (Goodman, 2007), future stud-
ies could extend these findings by using parental reports 
of temperament to recruit a high-risk adolescent sample 
specifically enriched for inhibited and withdrawn social 
approach-avoidance biases, which could provide additional 
specificity in examining such social behaviors as a predic-
tor of depressive and social anxiety symptoms. In particular, 
because of their increased sensitivity to and fear of social 
threat and rejection, girls with a shy/fearful temperament 
are more likely to report greater levels of social avoidance 
and reduced social approach behaviors, which in turn may 
increase risk for later depression and social anxiety during 
early adolescence (Allen et al., 2006; Li et al., 2015; Rapee 
et al., 2019; Silk, Davis, et al., 2012). Finally, longitudinal 
research is needed to determine whether biases in social 
approach-avoidance behavior can predict future trajectories 
of symptoms among high-risk adolescents, given evidence 
that the rise in subthreshold depressive and social anxi-
ety symptoms before the onset of such disorders may be a 
critical window for prevention efforts (Thapar et al., 2012; 
Woody & Price, 2020).

To address the limitations of prior research, the current 
study employed a behavioral assessment of social approach-
avoidance bias to determine if this vulnerability would pre-
dict future depressive and social anxiety symptoms among 
a sample of early adolescent girls enriched for risk via fear-
ful or shy temperament. Specifically, girls were assessed 
for social approach-avoidance biases using the Approach-
Avoidance Task (AAT) using interpersonal stimuli (Heuer 
et al., 2007). In this version of the AAT, participants view 
angry and happy facial expressions, which evoke approach-
avoidance behaviors in both real life and experimental set-
tings. Participants are asked to react to the emotional faces 
on a computer screen by either pulling the face toward them-
selves (approaching) or pushing it away from themselves 
(avoiding). By comparing reaction times to push versus 
pull trials for each type of facial expression (happy, angry), 
researchers can quantify social approach-avoidance biases 
toward both appetitive and aversive social stimuli (Heuer et 
al., 2007). Notably, research assessing approach-avoidance 
biases using the AAT also indicate that the task generates 

neural activation in BIS/BAS-relevant circuitry. For exam-
ple, when healthy adults are asked to engage in incongru-
ent social behaviors (e.g., pushing, rather than pulling, in 
response to happy faces), activation of the anterior/ventro-
lateral prefrontal cortex (Kaldewaij et al., 2016) and insula 
are increased (Harlé et al., 2021), suggesting that incongru-
ent approach-avoidance behaviors require increased affec-
tive processing, salience detection, and conflict resolution, 
which slows reaction time responses.

To our knowledge, no studies have examined social 
approach-avoidance biases using the AAT in an adolescent 
sample at high-risk for depression and/or social anxiety. 
However, previous studies using a similar version of the 
AAT used in the current study have compared performance 
on the task between adults with and without depression or 
social anxiety. Focusing first on depression – the major-
ity of studies show that depressed adults are more likely 
to exhibit an avoidance bias toward angry faces and/or a 
diminished approach bias toward happy faces compared 
to their non-depressed peers (Derntl et al., 2011; Seidel et 
al., 2010; Vrijsen et al., 2013), but it is important to note 
that others have shown a lack of significant differences 
between non-depressed and depressed adults (Struijs et al., 
2017) or that depressed adults show no dominant approach-
avoidance biases compared to their non-depressed peers 
(Radke et al., 2014). Findings regarding social anxiety are 
more consistent, such that adults with social anxiety, com-
pared to non-anxious peers, are more likely to exhibit an 
avoidance bias for both angry and happy faces (Heuer et 
al., 2007; Lange et al., 2008; Roelofs et al., 2010; Voncken 
et al., 2012). Together, these studies tentatively suggest 
that both depression and social anxiety are associated with 
heightened avoidance of angry faces but differ in approach 
of happy faces (i.e., diminished approach in depression vs. 
active avoidance in social anxiety).

There are several limitations of prior AAT research 
that highlight avenues for future investigation. First, lit-
tle is known regarding the internal reliability of the AAT, 
though a few studies have indicated satisfactory internal 
consistency (Loijen et al., 2020). Reporting psychometrics 
in future research may help to interpret mixed findings. 
Relatedly, inconsistent findings from depressed samples 
might reflect the well-known heterogeneity of depression. 
Comparing group averages has historically obfuscated sig-
nificant heterogeneity among depressed individuals, with 
some research showing that such analyses may not accu-
rately reflect the performance of even a single participant 
(Molenaar & Campbell, 2009). In response, developmental 
psychopathologists have long called for research focusing 
on within-person differences (Cicchetti & Rogosch, 2002). 
Clearly, future research will benefit from examining the link 
between behavioral indices of social approach-avoidance 
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ranged from 1 to 5 (M = 3.47, SD = 1.04), indicating that the 
majority of the sample had entered mid-puberty. Total fam-
ily income (M = 7.07; SD = 3.19) was reported by caregivers 
on a scale of 0–10 increments of $10,000 (0 = 0–10,000 to 
10 = 100,000+). Regarding adolescents’ race, 2% self-iden-
tified as Asian American, 9% as Biracial, 19% as Black/
African American, 1% as Native American, 67% as White, 
and 2% as a race not included in other answer choices (e.g., 
identifying as Multiracial). Regarding adolescents’ ethnic-
ity, 10% self-identified as Hispanic.

Participants were recruited through (1) internet ads posted 
to Facebook and Instagram; (2) postcards sent to local resi-
dential areas; (3) flyers postered to local commercial busi-
nesses, hospitals, and outpatient settings; and (4) internet 
flyers advertised through the University of Pittsburgh CTSI 
research portal. Some advertisements were designed to 
encourage general community engagement (e.g., “Do you 
have an 11-to-13-year-old daughter?) whereas others were 
designed to recruit shy or fearful girls (e.g., “Do you have 
a daughter who is healthy, but sometimes hesitant?”). Via 
this targeted recruitment strategy, the sample was enriched 
for risk for future depression and social anxiety such that 
roughly two-thirds of adolescent girls (n = 85) were classi-
fied as having fearful or shy temperament at baseline. To 
be classified as high-risk, girls had to score 0.75 SD above 
norms on either the Shyness (≥ 2.99) or Fear (≥ 3.12) sub-
scale of the Early Adolescent Temperament Scale – Revised 
(EATQ-R), which was administered during a screening 
phone call. Girls scoring below these EATQ-R thresholds 
were considered to be at lower risk for future internalizing 
disorders. Of note, EATQ-R scores were not used as part of 
exclusion criteria for the study.

Participants were excluded from the study if they met 
current or lifetime DSM 5 diagnostic criteria for major 
depressive disorder, any anxiety disorder (with the excep-
tion of specific phobia), or any autism spectrum disorder 
or psychotic disorder. Diagnostic criteria were determined 
by administration of the Kiddie-Schedule for Affective 
Disorders and Schizophrenia (K-SADS-PL; Kaufman et 
al., 2016; updated from the 1997 version to align with the 
DSM-5). Participants with an IQ less than 70 were excluded 
from the current study, as determined by the Wechsler 
Abbreviated Scale of Intelligence (WASI; Wechsler, 1999). 
Based on caregiver and child report, participants were also 
excluded if they had: (1) presence of head injury or neuro-
logical anomalies; (2) the presence of MRI contraindications 
(e.g., metal in body, including braces); (3) psychoactive or 
endocrine disrupting medications (except stimulants); (4) 
ongoing ocular conditions or uncorrected vision problems; 
and (5) acute suicidal risk or risk of harming self or oth-
ers. Three hundred and seventy families completed a phone 
screen for the study, of whom 133 (36%) were determined 

biases and adolescent depression and social anxiety using 
repeated-measures longitudinal designs with reported 
psychometrics.

To address the gaps and limitations of prior research, our 
primary aim in the current study was to determine the role of 
social approach-avoidance biases, generated from the AAT, 
in the development of depressive and social anxiety symp-
toms among a sample of never-depressed early adolescent 
girls enriched for risk via shy/fearful temperament. Girls 
completed the AAT both at baseline and a 24-mo follow-up 
and reported their depressive symptoms at 6-mo intervals 
from baseline to the 24-mo follow-up. Based on longstand-
ing interpersonal-motivational theories of depression and 
social anxiety, as well as previous research, we hypothesized 
that girls who exhibited a heightened avoidance bias toward 
angry faces (i.e., quicker to push away, versus pull toward, 
angry faces) would report greater longitudinal increases in 
depressive and social anxiety symptoms across a two-year 
follow-up. In contrast, for happy faces, we predicted that a 
diminished approach bias toward happy faces (i.e., smaller 
differences between pushing versus pulling happy faces) at 
baseline would be associated with increases in depressive 
symptoms whereas the opposite (i.e., quicker to push away, 
versus pull toward, happy faces) would predict social anxi-
ety symptoms. In addition, we planned exploratory analyses 
to assess if approach-avoidance biases would change from 
baseline to the two-year follow-up and if biases at follow-
up would be contemporaneously associated with depression 
and social anxiety symptoms at follow-up.

Method

Participants

Participants included 129 early adolescent girls and a partici-
pating caregiver recruited for a longitudinal study examining 
socio-affective risk factors in the development of internal-
izing problems. At baseline, girls were between the ages of 
11 and 13 (M = 12.27) and were required to have no lifetime 
history of depressive or anxiety disorders. This restricted 
age range was chosen because it (1) marks the beginning of 
dramatic rises in rates of depression and anxiety observed 
during the adolescent period (NIMH, 2017) and (2) is asso-
ciated with a wide range of variability in pubertal status, 
which is an important moderator of socio-affective risk for 
internalizing disorders (Pfeifer & Allen, 2021). Pubertal 
status was assessed using the Pubertal Development Scale 
(PDS) (Petersen et al., 1988) according to Shirtcliff and col-
leagues’ (Shirtcliff et al., 2009) method for approximating 
adrenarche and menarche that is designed to parallel Tan-
ner stages that are established by a physical exam. Scores 
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of clinical depression with the greatest combination of sen-
sitivity and specificity (Wood et al., 1995). The MFQ was 
administered at each of the assessment points (α’s = 0.90-
0.95 across all time points). Mean MFQ scores from each 
visit can be found in Table 1.

Self-Reported Social Anxiety Symptoms. Adoles-
cents’ self-reported social anxiety symptoms over the past 
week were measured using the self-report version of the 
SCARED-SA. On the SCARED-SA, participants rated 7 
statements as 0 (not true/hardly ever true), 1 (somewhat 
true/sometimes true), or 2 (very true/often true). All items 
were summed, with a higher score indicating greater social 
anxiety symptoms. The SCARED-SA has demonstrated 
excellent internal consistency and validity in previous 
research (Birmaher et al., 1999). A cut-off score of 8 or 
above on the SCARED-SA has been established to clas-
sify the presence of clinical social anxiety (Birmaher et al., 
1999). The SCARED-SA was administered at each of the 
assessment points (α’s = 0.68-0.75 across all time points). 
Mean SCARED-SA scores from each visit can be found in 
Table 1.

Approach-Avoidance Bias. Both at baseline and 24-mo 
follow-up, the Approach-Avoidance Task (AAT) (Roelofs et 
al., 2010) was administered to assess approach-avoidance 
biases toward emotional faces. Participants were presented 
with oval cut-out photographs of adults displaying emo-
tional facial expressions (i.e., angry and happy faces with 
direct or averted gaze) on a computer screen with a resolu-
tion of 1024 × 768 pixels. A Logitech Attack 3 joystick was 
placed between the monitor and the participants, so that 
the participant could pull the joystick toward their body 
(approach) and push the joystick away (avoid) with ease. 
Each trial was self-paced; participants were told to press a 
button on the keyboard when the joystick was in an upwards 
resting position and the screen was blank. After pressing the 
button, the face would appear in the center of the screen. 
Participants were asked to respond as quickly and accu-
rately as possible to each face by either pushing or pulling 
the joystick. Pushing the joystick would cause the picture 
of the face to shrink in size and disappear from the screen, 
whereas pulling would cause the picture to enlarge. In Block 
1 of the AAT, participants were told to push the joystick in 
response to angry faces and pull the joystick in response to 
happy faces. In Block 2, participants were told to pull the 
joystick in response to angry faces and push the joystick in 
response to happy faces. A practice phase of 18 trials pre-
ceded every block, which each consisted of 64 trials (for a 
total of 164 trials during the AAT).

Reaction times (RTs) during each trial were recorded 
as the time (ms) between the stimulus onset and the apex 
of the maximum joystick displacement. To calculate RT 
indices of approach-avoidance bias, outliers were filtered 

to be ineligible due to exclusion criteria. One hundred and 
eighty-seven families attended subsequent clinical inter-
views in the laboratory, of whom 47 (25%) were determined 
to be ineligible.

Procedure

All study procedures were approved by the University of 
Pittsburgh’s Institutional Review Board, and upon arrival at 
the laboratory, caregivers were asked to provide informed 
consent and adolescents were asked to provide verbal assent 
to be in the study. At baseline, adolescents completed the 
Mood and Feelings Questionnaire (MFQ) (Angold et al., 
1987) to assess current depressive symptoms, the Screen for 
Child Anxiety Related Emotional Disorders social anxiety 
subscale (SCARED-SA) (Birmaher et al., 1997) to assess 
current social anxiety symptoms, and the AAT to assess 
social approach-avoidance biases. Remote administra-
tion of the MFQ and SCARED-SA occurred 6, 12, and 18 
months after the baseline assessment. Finally, at the 24-mo 
follow-up, girls returned to the lab and completed the MFQ, 
SCARED-SA, and the AAT again. Adolescents and caregiv-
ers were compensated for their time.

Measures

Self-Reported Depressive Symptoms. Adolescents’ self-
reported depressive symptoms over the previous two weeks 
were measured using the self-report version of the MFQ. On 
the MFQ, participants rated 33 statements as 0 (not true), 1 
(sometimes true), or 2 (true). All items were summed, with 
a higher score indicating greater depressive symptoms. The 
MFQ has demonstrated excellent internal consistency and 
validity in previous research in both community and clini-
cal samples of youth (Banh et al., 2012; Burleson Daviss et 
al., 2006; Kent et al., 1997; Sund et al., 2001; Wood et al., 
1995). Past research has suggested that a cut-off score of 27 
or above on the MFQ can be used to classify the presence 

Table 1  Clinical Characteristics of the Sample. (Note Scores 
are reported as M (SD); T00 = Baseline, T06 = 6-mo follow-up, 
T12 = 12-mo follow-up, T18 = 18-mo follow-up, T24 = 24-mo follow-
up; AAT = Approach-Avoidance Task; MFQ = Mood and Feelings 
Questionnaire (potential scores range from 0 to 66; clinical cut-off 
≥ 27); SCARED-SA = Screen for Child Anxiety Related Disorders - 
Social Anxiety (potential scores range from 0 to 14; clinical cut-off 
≥ 8).)
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across development are of interest here, we examined corre-
lations between AAT bias scores at baseline versus 24-mo-
follow (see Table 1). There was a small-to-medium negative 
association between avoidance bias to angry faces at base-
line versus follow-up (r = − .29, p < .001), indicating that 
this bias is subject to within-person change from early to 
mid-adolescence.

Analysis Plan.
Missing Data. Of the 129 girls participating in the initial 

assessment, 122, 120, 118, and 96 participated in the 6, 12, 
18, and 24-mo follow-ups, respectively (see also Table S1 in 
the Supplement). Notably, attrition at the 24-mo follow-up 
visit was higher due to the COVID-19 pandemic. Twenty-six 
girls completed their 24-mo follow-up following the onset 
of the pandemic. Girls who completed the 24-mo follow-up 
before versus after the pandemic did not significantly dif-
fer in age, pubertal status, temperamental risk, 24-mo AAT 
performance, or 24-mo depressive or social anxiety symp-
toms (lowest p = .26). We examined the pattern of missing 
data and found that Little’s missing completely at random 
(MCAR) test was nonsignificant, χ2(229) = 231.94, p = .43, 
suggesting that observed data were missing at random. 
Given this, maximum likelihood estimates of missing data 
were created and used in all subsequent analyses reported in 
the main text [see (Schafer & Graham, 2002)].

Prediction of Depressive and Anxiety Symptoms. We 
planned hierarchical linear modeling (HLM) (Raudenbush 
& Bryk, 2002) to test the hypothesis that girls’ levels of 
approach-avoidance biases to angry faces at baseline would 
predict prospective changes in both depressive and social 
anxiety symptoms. Preliminary analyses demonstrated that 
depressive symptoms increased significantly in a linear, 
but not quadratic fashion, whereas social anxiety symp-
toms significantly increased quadratically, but not linearly 
(see Supplement). Thus, we planned to examine MFQ 
and SCARED-SA trajectories in separate models so that 
the appropriate linear versus quadratic functions could be 
applied.

The Level 1 models for these HLM analyses were:
MFQtij = π0j + π1j (Timeij) + eij.
SCARED-SAtij = π2j + π3j (Timeij) + π4j (Time2

ij) + eij.
where MFQtij and SCARED-SAtij represents levels of 

depressive and social anxiety symptoms, respectively, 
reported by girls at time t for assessment i and participant 
j, π0j is the MFQ intercept (reflecting each girl’s depressive 
symptoms at the initial assessment point), π1j is the slope of 
the linear relation between Time (in months) and depressive 
symptoms across the follow-up for participant j, π2j is the 
SCARED-SA intercept (reflecting each girl’s social anxiety 
symptoms at the initial assessment point), π3j is the slope 
of the linear relation between Time (in months) and social 
anxiety symptoms across the follow-up for participant j, 

by excluding RTs outside of 2 ½ standard deviations from 
each participant’s RT mean. For each participant, the means 
of the remaining RTs for correct responses (M = 90%; 
Range = 68–100%) were calculated per condition [defined 
by Emotion (i.e., angry, happy), Gaze (i.e., direct, averted), 
and Correct Response Type (i.e., push, pull)]. Preliminary 
analyses demonstrated that facial stimulus gaze type (i.e., 
direct or averted) did not differentially influence responses 
to push versus pull trials or angry versus happy trials (see 
Supplement), and thus for subsequent missing data esti-
mation and analyses, data were collapsed responses across 
gaze conditions.

Consistent with prior research, we examined approach-
avoidance behavior by creating bias scores for each emotion 
condition (Roelofs et al., 2010). We subtracted individual 
mean RTs for pull trials from the individual means for push 
trials, separately for angry and happy trials. More positive 
bias scores represent an approach bias (i.e., less response 
caution when pulling an emotional face toward yourself 
versus pushing it away) and more negative bias scores rep-
resented an avoidant bias (i.e., more response caution when 
pulling versus pushing). This approach has been effective 
in linking AAT approach-avoidance biases to internalizing 
disorders that disrupt social behavior and individual differ-
ences in self-reported social approach and inhibition behav-
iors [for reviews, see (Fricke & Vogel, 2020; Loijen et al., 
2020)]. Mean AAT response time bias scores from each visit 
can be found in Table 1. Of note, approach-avoidance bias 
scores for angry faces were significantly lower than zero at 
baseline, t(128) = -2.28, p = .02, 95% CI (-43.92, -3.14), and 
24-mo follow-up, t(128) = -3.69, p < .001, 95% CI (-48.10, 
-14.53), suggesting that girls across the sample exhibited a 
true avoidance bias for angry faces at both timepoints. In 
contrast, approach-avoidance bias scores for happy faces 
were significantly higher than zero at baseline, t(128) = 9.10, 
p < .001, 95% CI (70.85, 110.21), and 24-mo follow-up, 
t(128) = 8.67, p < .001, 95% CI (44.57, 70.93), suggesting a 
true approach bias for happy faces at both time points.

Approach-avoidance bias scores for angry faces exhib-
ited acceptable split-half reliability (> 0.70) at the baseline 
and follow-up assessment (Spearman-Brown coefficients 
were 0.75 and 0.71, respectively). Approach-avoidance bias 
scores for happy faces exhibited less than acceptable split-
half reliability at baseline and follow-up (Spearman-Brown 
coefficients were 0.57 to 0.63, respectively). Because biases 
for happy faces did not demonstrate adequate levels of 
internal consistency, further analyses examining approach-
avoidance bias for happy faces are reported in the Supple-
ment. Finally, because the AAT was only administered at 
baseline and 24-mo follow-up, a time lapse of two years was 
considered too long to obtain a psychometrically adequate 
measure of test-retest reliability. However, because changes 
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0.19. In addition, this model revealed that temperamental 
risk was associated with depressive symptoms at baseline, 
t(125) = 2.13, p = .04, reffect size = 0.19, indicating that girls 
at high, compared to average, temperamental risk for inter-
nalizing problems reported higher depressive symptoms at 
the baseline visit. However, temperament did not moder-
ate the time slope for depressive symptoms, t(125) = 0.38, 
p = .71, reffect size = 0.03, indicating that the initial difference 
in symptoms was maintained over the course of follow-up. 
In contrast, pubertal status was not significant related to any 
symptoms at baseline or across follow-ups (lowest p = .22).

Prediction of Anxiety Symptoms. We found that avoid-
ance bias for angry faces was not significantly related to 
social anxiety symptoms at baseline, t(125) = -1.22, p = .23, 
reffect size = 0.11 or to linear, t(125) = 1.03, p = .30, reffect size = 
0.09, or quadratic, t(125) = -1.44, p = .15, reffect size = 0.13, 
growth in symptoms. This model also revealed that tem-
peramental risk was associated with social anxiety symp-
toms at baseline, t(125) = 3.88, p < .001, reffect size = 0.34, 
indicating that girls at high, compared to average, tempera-
mental risk reported higher social anxiety symptoms at the 
baseline visit. However, temperament did not moderate the 
linear, t(125) = − 0.22, p = .82, reffect size = 0.02, or quadratic, 
t(125) = − 0.02, p = .98, reffect size = 0.00, time slope for social 
anxiety symptoms, indicating that the initial difference in 
symptoms was maintained over the course of follow-up. 
In addition, pubertal status was not significantly related to 
any symptoms at baseline, t(125) = − 0.03, p = .98, reffect size = 
0.00 but significantly moderated the time slope of the qua-
dratic effect, t(125) = -2.25, p = .03, reffect size = 0.20, indi-
cating that the relation between pubertal status and social 
anxiety symptom trajectories was curvilinear (see Figure 
S1 in the Supplement for details).

Contemporaneous associations between approach-
avoidance bias and symptoms at follow-up. Results indi-
cated that individuals with less avoidance of angry faces at 
the 24-mo follow-up reported significantly higher contem-
poraneous depressive, t(125) = 3.00, p = .003, rpart = 0.25, 
and social anxiety symptoms, t(125) = 3.18, p = .002, rpart = 
0.27.

Discussion

The current findings support avoidance of aversive social 
stimuli during early adolescence as a predictor of the devel-
opment of later depressive symptoms, such that 11–13 
year old girls who exhibited heightened avoidance bias 
toward angry faces at baseline showed the largest increases 
in depressive symptoms across a two-year period. These 
results suggest that avoidance biases for interpersonal stim-
uli that reflect anger, hostility, or criticism (e.g., angry faces) 

π4j is the slope of the quadratic relation between Time2 (in 
months) and social anxiety symptoms across the follow-up 
for participant j, and eij represents the error terms.

The Level 2 models were:
π0j = β00 + β01(Approach-Avoidance Bias) + 

β02(Temperament) + β03(Puberty) + r0j.
π1j = β10 + β11(Approach-Avoidance Bias) + 

β12(Temperament) + β13(Puberty) + r1j.
π2j = β20 + β21(Approach-Avoidance Bias) + 

β22(Temperament) + β23(Puberty) + r2j.
where β01 is the cross-level interaction term represent-

ing the effect of Approach-Avoidance Bias score on the 
outcome intercept, β11 is the cross-level interaction term 
representing the effect of Approach-Avoidance Bias score 
on linear change in outcome across the follow-up, and β21 
is the cross-level interaction term representing the effect of 
Approach-Avoidance Bias score on quadratic change in out-
come across the follow-up (applicable only to SCARED-SA 
models). Finally, β00,β10,β20 are the intercept terms for each 
of their respective equations, and r0j,r1j, and r2j are the error 
terms. In addition, because the study’s recruitment strategy 
centered on these two variables, both baseline pubertal sta-
tus and temperamental risk (high vs. lower) were included 
in each Level 2 model to examine the effects of approach-
avoidance bias over and beyond puberty- and temperament-
related changes in symptom trajectories.

Contemporaneous associations between approach-
avoidance bias and symptoms at follow-up. We planned 
linear regression models to test the association between 
girls’ approach-avoidance bias to angry faces at the 24-mo 
follow-up and contemporaneous depressive and social anxi-
ety symptoms. Respective symptom scores at the 24-mo fol-
low-up were included as the dependent variable and 24-mo 
AAT approach-avoidance bias scores for angry faces were 
entered as independent variables. Temperamental risk status 
and pubertal status were included as covariates.

Results

Prediction of Depressive Symptoms. We found that 
although approach-avoidance bias for angry faces was not 
significantly related to depressive symptoms at baseline, 
t(125) = 0.55, p = .58, reffect size = 0.05, it did predict the tra-
jectory of depressive symptoms over time, t(125) = -2.16, 
p = .03, reffect size = 0.19. Specifically, more avoidance bias 
to angry faces at baseline predicted significantly greater 
increases in depressive symptoms across follow-ups. These 
findings are visually depicted in Fig. 1 and model details are 
provided in Table 2. Notably, this finding was maintained 
even when family income, age, and race were included as 
covariates in the model, t(122) = -2.21, p = .03, reffect size = 
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showed a “true” avoidance bias for angry faces at both time 
points (i.e., RT difference scores for push vs. pull trials that 
were significantly below zero). However, when consider-
ing within-person change, we found that girls who exhib-
ited the most avoidance bias at baseline demonstrated the 
least avoidance bias two years later. This is notable when 
considering the observed associations between avoidance 
bias for angry faces at two-year follow-up and both depres-
sion and social anxiety symptoms at the same time point; 
those with greater depression and social anxiety symptoms 
at follow-up exhibited a less pronounced avoidance bias for 
angry faces. When taken together with findings showing 
that greater avoidance bias for angry faces at baseline pre-
dicted greater increases in depressive symptom across the 
two-year follow-up, a nuanced picture of the role of avoid-
ance of aversive social stimuli in internalizing problems 
from early to mid-adolescence begins to emerge.

Findings in the current study may be best explained by 
the negative potentiation hypothesis of depression, which 
suggests that depression is associated with negative self-
schemas (e.g., belief systems focused on disconnection and 

are closely linked to the development of depressive symp-
toms among adolescents at high risk for internalizing dis-
orders. Findings from the current study are consistent with 
prior research showing that adolescent girls at high-risk for 
depression due to maternal MDD are more likely to report 
engaging in experiential avoidance (i.e., the tendency to 
escape or avoid situations that cause distress or discomfort), 
compared to their lower-risk peers (Mellick et al., 2017) and 
that such self-reported behaviors predict longitudinal trajec-
tories of adolescent depression in the community (Mellick et 
al., 2019). Together, these past and current findings suggest 
that avoidance biases toward aversive social stimuli may act 
as a vulnerability that increases risk for future depression 
among adolescent girls.

Because the current study used repeated administration 
of the AAT to assess change in approach-avoidance biases 
in a risk-enriched sample of adolescents, our findings are 
uniquely placed to extend previous research. When con-
sidering change across the sample, we found no significant 
change in avoidance bias for angry faces from baseline to 
two-year follow-up and observed that girls, on average, 

Fig. 1  Trajectories of Depressive Symptoms among Girls Exhibiting High versus Low Avoidance Bias toward Angry Faces
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bias and increased depression and social anxiety symptoms 
at follow-up. Because adolescents with heightened avoid-
ance bias for angry faces at baseline were at greatest risk 
for increased depression symptoms across the two-year fol-
low-up, this accelerated trajectory of depressive symptoms 
may have been associated with increased difficulty main-
taining avoidance of angry faces at follow-up. Although a 
strength of the current study was its repeated assessment of 
the AAT, because it was only administered twice, it was not 
possible to conduct lagged analyses to better understand the 
temporal links between avoidance biases and internalizing 
symptoms, which remains an important question for future 
research.

The current study also provided opportunities to exam-
ine the effects of temperamental risk on depression and 
social anxiety symptom trajectories. Consistent with prior 
research (Essex et al., 2010; Fox & Kalin, 2014; Silk, Davis, 
et al., 2012), a shy or fearful temperament was associated 
with higher depressive and social anxiety symptoms at 
baseline, an effect that was maintained across the follow-
up. In contrast, avoidance bias toward angry faces was not 
associated with baseline symptoms but did predict increased 
symptom trajectories across the follow-up and fluctu-
ated with later changes in symptoms. This suggests that a 
fearful or shy temperament is associated with chronic and 

rejection, such as “I am unlovable”) that potentiate signifi-
cant distress and negative affect when triggered by events 
perceived to validate the schema (Beck, 1967). For individ-
uals who have not yet experienced clinical depression but 
who are at high-risk for future onset, these negative schema 
are often already developed but can remain latent via avoid-
ance, which allows the individual to circumvent the negative 
triggering events that potentiate negative affect in the short-
term (Leahy, 2012). However, pervasive use of avoidance 
to evade feelings of disconnection and rejection is thought 
to inadvertently reinforce negative schemas and ultimately 
increase risk for later depression (Rezaei & Ghazanfari, 
2016), which is consistent with our findings that although 
baseline avoidance of angry faces was not associated with 
baseline depressive symptoms, it did predict symptom tra-
jectories across the two-year follow-up. Further, some cog-
nitive informational processing models have suggested that 
with the progression of depressive symptoms and disorders, 
avoidance of negative stimuli can become increasingly dif-
ficult to maintain, which allows triggering events to further 
potentiate negative affect via affective priming of elabora-
tive processing of and attention to negative information 
(Gibb et al., 2016; Trew, 2011). This theory may explain why 
adolescents, who at baseline exhibited the most avoidance 
bias for angry faces, paradoxically exhibited less avoidance 

Table 2  HLM Models Predicting Symptom Trajectories
Fixed Effect Coefficient SE t p

MFQ For π0j (baseline)
Intercept 4.08 2.17 1.88 0.06
Angry Bias 0.00 0.00 0.55 0.58
Temperament 0.28 0.13 2.13 0.04
Pubertal Status 0.69 0.56 1.23 0.22

For π1j (linear slope)
Intercept 0.16 0.12 1.29 0.20
Angry Bias 0.00 0.00 -2.16 0.03
Temperament 0.00 0.01 0.38 0.71
Pubertal Status − 0.03 0.03 -1.02 0.31

SCARED-SA For π0j (baseline)
Intercept 1.80 0.77 2.35 0.02
Angry Bias 0.00 0.00 -1.22 0.23
Temperament 0.16 0.04 3.88 < 0.001
Pubertal Status 0.00 0.18 − 0.03 0.98

For π1j (linear slope)
Intercept − 0.28 0.12 -2.24 0.03
Angry Bias 0.00 0.00 1.03 0.30
Temperament 0.00 0.01 − 0.22 0.82
Pubertal Status 0.05 0.03 1.91 0.06

For π2j (quadratic slope)
Intercept 0.01 0.00 2.63 0.01
Angry Bias 0.00 0.00 -1.44 0.15
Temperament 0.00 0.00 − 0.02 0.98
Pubertal Status 0.00 0.00 -2.25 0.03

Note. MFQ = Mood and Feelings Questionnaire; SCARED-SA = Screen for Child Anxiety Related Disorders - Social Anxiety
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research could also examine whether behavioral indices 
of social approach-avoidance biases are associated with 
reduced approach behavior in daily life using ecological 
momentary assessment (EMA), which could illuminate the 
proposed relation between aversive and appetitive responses 
and depressed/socially anxious mood with greater temporal 
sensitivity. Clearly, future repeated-measures longitudinal 
research is necessary to better understand the role of social 
approach-avoidance biases in depression and social anxiety.

In conclusion, our findings are informative for inter-
personal and motivational models of internalizing disor-
ders, which posit that BIS/BAS systems play a critical role 
in shaping the interpersonal deficits that increase risk for, 
and maintain, depression and social anxiety. Specifically, 
the current study provides evidence that, among a sample 
enriched for future risk via a shy or fearful temperament, 
early adolescent girls who exhibit heightened avoidance 
bias toward angry faces at baseline showed the largest 
increases in depressive symptoms across a two-year period. 
In regard to real-world implications, these findings suggest 
that early adolescent girls who are more likely to avoid peo-
ple or settings associated with angry faces, which are often 
interpreted to be rejecting, critical, or threatening, may be 
at increased risk for developing later subthreshold depres-
sive symptoms. However, our results also indicate that as 
high-risk adolescents grow older and experience increasing 
symptoms of depression or social anxiety, their reliance on 
avoidant coping strategies may become increasingly diffi-
cult to maintain, and without the introduction of more adap-
tive coping skills in its place, their negative affect may be 
further potentiated. Finally, in a world increasingly lived 
through screens, understanding how high-risk adolescents 
approach and avoid online social stimuli (e.g., profile pic-
tures, sponsored media advertisements) may help inform 
mental health specialists in treating depression and social 
anxiety during a sensitive developmental window.

Supplementary Information  The online version contains 
supplementary material available at https://doi.org/10.1007/s10802-
022-00948-8.
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