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Abstract

Background—Delineating specific clinical phenotypes of anxiety disorders is a crucial step 

toward better classification and understanding of these conditions. The present study sought to 

identify differential aversive responses to predictable and unpredictable threat of shock in healthy 

comparisons and in non-medicated anxiety patients with and without a history of panic attacks 

(PAs).

Method—143 adults (72 healthy controls; 71 patients with generalized anxiety disorder (GAD) 

or/and social anxiety disorder (SAD), 24 with and 47 without PAs) were exposed to three 

conditions: 1) predictable shocks signaled by a cue, 2) unpredictable shocks, and 3) no shock. 

Startle magnitude was used to assess aversive responses.

Results—Across disorders, a PA history was specifically associated with hypersensitivity to 

unpredictable threat. By disorder, SAD was associated with hypersensitivity to predictable threat, 

whereas GAD was associated with exaggerated baseline startle.

Conclusions—These results identified three physiological patterns. The first is hypersensitivity 

to unpredictable threat in individuals with PAs. The second is hypersensitivity to predictable 

threat, which characterizes SAD. The third is enhanced baseline startle in GAD, which may reflect 

propensity for self-generated anxious thoughts in the absence of imminent danger. These results 

inform current thinking by linking specific clinical features to particular physiology profiles.
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Introduction

Research on pathophysiology and biomarkers informs the search for new treatments for 

anxiety disorders (1-3). Pathological anxiety can be conceptualized as excessive fear or 

anxiety in response to threats (4), which manifest in various ways at both the behavioral and 

neural level (5). Therefore, the physiological correlates of fear and anxiety may be 

particularly useful biomarkers. The present study compares physiologic responding to 

predictable and unpredictable threat in individuals with generalized anxiety disorder (GAD), 

social anxiety disorder (SAD), panic attacks (PAs), or no mental disorder.

The startle reflex indexes heterogeneous features of aversive states as they manifest across 

species. Particularly consistent results arise in research on predictable and unpredictable 

threats, which evoke aversive responses with overlapping but distinct neural origins. 

Specifically, while an imminent and predictable threat induces a phasic fear response 

mediated by the amygdala, unpredictable threat induces a more sustained anxiety state 

mediated by the bed nucleus of the stria terminalis (BNST) (5). This distinction between 

fear, a response to “acute threat”, and anxiety, a response to “potential harm”, is reflected in 

the Research Domain Criteria (RDoC) (3).

In a translational extension of this approach, we developed a protocol to examine responses 

to predictable and unpredictable shock in humans (6, 7). In the so-called NPU threat test (N, 

P, and U standing for Neutral, Predictable, and Unpredictable) paradigm, fear and anxiety 

are operationally defined as the increase in startle magnitude from a neutral condition to a 

period of predictable (i.e., fear-potentiated startle) and unpredictable (i.e., anxiety-

potentiated startle) shock anticipation, respectively.

In separate studies, we used the NPU test to examine physiologic responses in various 

clinical conditions. We reported a selective hypersensitivity to unpredictable but not 

predictable threat in panic disorder (PD) and posttraumatic stress disorder (PTSD) (8, 9) and 

normal responses to predictable and unpredictable threats in generalized anxiety disorders 

(GAD) (9). This latter result was contrary to the expectation that GAD would be associated 

with exaggerated response to unpredictable threat, given that core GAD symptoms include 

sustained anticipatory anxiety and uncontrollable worry (10-12).

A potential explanation for these negative results in GAD is that we used mild aversive 

stimuli (i.e., airblasts directed to the neck, loud unpleasant sounds) rather than shocks, which 

are more unpleasant and evoke robust anxiety-potentiated startle (6). To investigate this 

possibility, the current study used shock. It was expected that individuals with GAD would 

be hypersensitive to unpredictable shocks.

Little is currently known about aversive responses during shock anticipation in SAD. 

Individuals with SAD show exaggerated startle potentiation to social threat (13, 14) but not 

to commonly shared threat (e.g., physical attack by animal or human) (13). However, to the 

best of our knowledge, no study has yet been published on startle reactivity during shock 

anticipation in SAD. Neuroimaging studies point to hyperactivity, especially in the 

amygdala, in response to discrete (i.e., predictable) emotional stimuli, including non-social 
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stimuli, in SAD (15, 16). Based on these observations, we hypothesized that SAD would be 

associated with a hypersensitivity to predictable threat.

Panic attacks (PAs) consist of abrupt, overwhelming fear and terror. Although PAs are the 

hallmark of PD, they are also among the most common symptoms in anxiety disorders and 

other psychiatric disorders (17). In fact, PAs constitute a nonspecific risk factor for 

psychopathology (17), which has led to their inclusion as a specifier in DSM-5 (4). 

Therefore, a better understanding of PAs could have far-reaching implications for our 

comprehension of psychiatric conditions.

As aforementioned, we have reported hypersensitivity to unpredictable threat in PD (8). 

Similarly, another group, also relying on the NPU threat test, has reported that 

hypersensitivity to unpredictable threat, but not predictable threat, was associated with 

increased familial liability for PD (18). Given that PAs define PD, these results raise the 

possibility of an association between PAs and unpredictable threat rather than predictable 

threat (5, 19). In fact, we have obtained preliminary evidence for such an association in an 

ongoing family study of mood and anxiety disorders (20). The present study, therefore, 

tested the hypothesis that PAs are associated with hypersensitivity to unpredictable threat by 

comparing individuals with GAD and/or SAD with and without a history of PAs.

To summarize, the present work sought to identify potential clinical phenotypes by 

examining the pattern of responses to predictable and unpredictable threats in individuals 

with GAD and/or SAD, with or without a history of PAs. We hypothesized that compared to 

controls, a history of PAs or a diagnosis of GAD would be associated with enhanced 

anxiety-potentiated startle to unpredictable threat, but with normal fear-potentiated startle to 

predictable threat. Finally, we hypothesized that SAD would be associated with normal 

anxiety-potentiated startle, but enhanced fear-potentiated startle, reflecting a hypersensitivity 

to predictable threat.

Methods and Materials

Participants

71 medication-free patients with an anxiety disorder (51 women) and 74 healthy controls (51 

women) participated in the study. Participants were recruited from the Washington DC 

metropolitan area (USA) through flyers, email lists, and newspaper advertisements. There 

were three lines of recruitment, 1) for “anxiety and worry problems” aimed at recruiting 

individuals with an anxiety disorder, 2) individuals who had experienced panic attacks, and 

3) for healthy controls. Following an initial telephone screen, participants visited the NIH for 

comprehensive screening by a psychologist and a physician or a nurse practitioner. The 

patients had a diagnosis of GAD (N=27), SAD (N=21), or had comorbid GAD and SAD 

(N=24). All patients with SAD (except one in the GAD/ SAD group) had generalized social 

anxiety disorder. No other current Axis I psychiatric disorder, or past psychosis as assessed 

by the Structural Clinical Interview for DSM-IV Axis I disorders (SCID) (21) were allowed. 

45 patients had never been medicated with anxiolytics and of the 26 who had taken 

anxiolytics, only 8 took medication in the past 1-6 months. All patients were free of 

medication for at least 3 weeks prior to testing. Healthy comparisons had no current or past 
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Axis I psychiatric diagnosis according to the SCID. A subsample of the anxious patients 

(N=24) reported having experienced unexpected PAs (18 reported at least 2 and 6 reported at 

least 1) (Table 1). PAs were symptoms of intense fear as described in DSM IV. Two 

comparisons subjects reported at least 2 PAs. However, due to their small numbers, the two 

comparisons with PAs were excluded, though analyses including or excluding these subjects 

generated similar conclusions, as presented in Supplemental Information (Table S1). Mean 

age (Table 1) did not significantly differ across groups (t[142]=.40, ns). All subjects were 

free of illicit substances, as per urine screen. None of the subjects had participated in a NPU 

threat test before. Written informed consent was obtained after detailed description of the 

study.

Procedure

On the day of the physical and psychiatric screen, participants filled out the trait portion of 

the State-Trait Anxiety Inventory (STAI-trait) (22). Prior to the NPU threat test, participants 

completed the state portion of the STAI (STAI-state), the Beck Depression Inventory (BDI) 

(23), the Beck Anxiety Inventory (BAI) (24), the Penn State Worry Questionnaire (PSWQ) 

(25), and then were fitted with two electrodes under their left eye to record the 

electromyographic eyeblink/startle reflex. To assess baseline startle, participants were 

exposed to nine acoustic startle stimuli every 18–23 sec via headphones (habituation startle). 

A shock work-up was also implemented to set the intensity of shock to a mildly painful 

level.

The NPU threat procedure is shown in Fig S1 (Supplemental Information). It is described in 

details in (7) and was similar to that used in our previous clinical and 

psychopharmacological studies (9, 26). Participants were given explicit instructions 

regarding the threat test, which consisted of three 150-sec conditions: 1) no threat (N); 2) 

predictable threat (P); and 3) unpredictable threat (U). In each 150-sec condition, an 8-sec 

duration cue was presented four times. The cues differed in color and shape for each 

condition (e.g., blue square for N, red circle for P, green triangle for U). The cues signaled 

the possibility of receiving a shock in the P condition only, but carried no information in the 

N and U conditions. During the experiment, instructions were continuously displayed 

showing: “no shock” (N), “shock during shape” (P), or “shock at any time” (U). In each 

condition, six acoustic startle stimuli were delivered, three during inter-trial intervals (ITI, 

i.e., cue-free periods) and one during three of the four cues, 5-7 sec following cue onset.

There were two runs separated by a 5 min break. Each run started with the delivery of four 

startle stimuli (pre-test startle) and consisted of three N, two P, and two U conditions in one 

of the following two orders: P N U N U N P or U N P N P N U. Each participant received 

both orders, with one-half of them starting with P and the other one-half starting with U. 

One shock was administered in each individual P and U condition for a total of four shocks 

in P and four shocks in U. In each P, the shock was randomly associated with one of the four 

threat cues, being administered 7.5 s after the onset, i.e., 500 ms before the termination, of 

that cue. In each U, the shock was given either 7 or 10 s after the termination of a cue. No 

startle stimulus was delivered within 8 sec after a shock to avoid potential short-term startle 

sensitization.
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After each run, subjects retrospectively rated their anxiety level in the presence and absence 

of the cue in each condition (N, P, U) on a Likert scale ranging from 0 (not at all fearful/

anxious) to 10 (extremely fearful/anxious).

Stimuli and Physiological Responses

Stimulation and recording were controlled by a commercial system (Contact Precision 

Instruments, London, England). The acoustic startle stimulus was a 40-ms, 103-dB burst of 

white noise. The eyeblink reflex was recorded with electrodes placed under the left eye. 

Amplifier bandwidth was set to 30-500 Hz.

Data Analysis

Peak blink amplitude was determined in the 20-100-ms time frame following stimulus onset 

relative to a 50-ms baseline EMG. The analysis of baseline eyeblink/startle magnitude was 

conducted using the raw score (μV). Subsequently, and because of group differences in 

baseline startle reactivity (See Results), eyeblink magnitudes were standardized using 

within-subjects T-scores ([Z scores × 10] + 50). Startle magnitudes and subjective ratings 

were averaged across conditions, separately for cues and ITI.

As in our previous studies (e.g., (9, 26)) and consistent with our a priori hypotheses, we 

examined fear and anxiety separately. Fear-potentiated startle was operationally defined as 

the increased startle magnitude from ITI to the threat cue in P and anxiety-potentiated startle 

was operationally defined as the increased ITI startle magnitude from N to U. The data were 

analyzed with analyses of variance with repeated measure (rANOVAs) and t-tests. For each 

variable, two analyses were conducted. The first contrasted the healthy comparison group to 

the DSM-5 disorders (i.e., control, GAD, SAD, GAD/SAD) and the second compared 

patients with and without PAs across the entire patients groups. Alpha was set at .05 for all 

statistical tests.

Results

Demographics

Demographic data are presented in Table 1. The data were analyzed with a one-way ANOVA 

with group (control, GAD, SAD, GAD/SAD) as a factor. As expected patients had higher 

state anxiety, trait anxiety, BAI, BDI, and PSWQ scores compared to controls (all p>.02). 

Among the anxious groups the comorbid GAD/SAD group had higher state anxiety, trait 

anxiety, BAI, BDI, and PSWQ scores compared to the SAD group (all p<.05) and higher 

state and BDI scores compared to the GAD group (all p<.05). Within the entire patient 

group, there was not significant difference among patients with and without PAs (all p>.1).

Startle

Startle reactivity expressed in μV and T-scores in all groups and conditions are presented in 

Supplemental information (Tables S1 and S2).

Baseline startle—To compare startle reactivity among groups, the raw startle magnitudes 

were averaged over the 9 initial startle responses (habituation startle) and over the 4 first 
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startle trials (pre-test startle) of the 1st threat run (Fig. 1). Startle scores were analyzed with a 

group (control, GAD, SAD, GAD/SAD) × time (habituation, pre-test) rANOVA. There were 

main effects of group (F[3,140]=2.8, p=.04) and time (F[1,140]=6.0, p=.01), with no group 

× time interaction (F[3,140]=1.4, ns). Post-hoc Tukey's Studentized Range (HSD) tests 

showed that the Group main effect reflected larger startle in the GAD relative to healthy 

comparison (p=.008) and GAD/SAD groups (p=.02). The GAD vs. SAD comparison was a 

trend (p=.068). The time main effect reflected increased startle magnitude from habituation 

to pre-test, probably caused by an increased in threat proximity. The group main effect 

remained significant (F[3,138]=3.2, p=.02) when age and sex were used as covariates.

Analysis of the effect of PAs in the anxious patients was conducted using a PA (yes, no) × 

time (habituation, pre-test) ANOVA. Results showed no effect of PAs on baseline startle (PA 

main effect, F[1,70]=2.7, ns).

Fear-potentiated startle—Fear-potentiated startle (difference T-scores startle during cue 

minus startle during ITI in the predictable condition: Fig. 2, top) was analyzed with a one-

way group (control, GAD, SAD, GAD/SAD) ANOVA. The group main effect was 

significant (F[3,140]=3.3, p=.022), reflecting larger fear-potentiated startle in the SAD 

group compared to controls (p=.034), with no other group difference. These effects remained 

significant (main group effect: F[3,138]=3.0, p=.033; control vs. SAD: p=.055) when age 

and sex where used as covariates.

Fear-potentiated startle in the patients with and without a history of PAs was analyzed with a 

t-test. Results showed no effect of PAs on fear-potentiated startle (t[70]=.25, ns) (Fig. 3, 

top).

Anxiety-potentiated startle—Anxiety-potentiated startle (difference T-score in ITI 

startle during the unpredictable condition minus the neutral condition: Fig. 2, bottom) 

analyzed with a one-way group (control, GAD, SAD, GAD/SAD) ANOVA. Results showed 

a significant main group effect (F[3,140]=2.9, p=.038), due to a trend for larger anxiety-

potentiated startle in the GAD group compared to controls (p=.058), with no other group 

difference. The Group main effect remained significant (F[3,138]=2.9, p=.036) when age 

and sex where used as covariates.

Anxiety-potentiated startle in the patients with and without a history of PAs was analyzed 

with a t-test. As predicted, results showed larger anxiety-potentiated startle in patients with 

PAs vs. without PAs (t[70]=2.5, p=01) (Fig. 3, bottom). The PA main effect remained 

significant (F[1,65]=5.3, p=.02) when age, sex, trait anxiety, and BDI were used as 

covariates.

Subjective ratings

Analyses of the retrospective subjective fear and anxiety ratings are shown in Supplemental 

information. Overall the results show increased subjective fear and anxiety rating in the 

patients compared to the controls, with no difference between the patients with and without 

PAs (Table S3).
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Discussion

Threat reactivity is a broad construct encompassing responses that could vary with the nature 

of the threat (3, 5). To identify clinical phenotypes, the present study examined patterns of 

responses to predictable and unpredictable threats among individuals with no anxiety or 

various clinical features, including GAD and SAD, with or without or PAs. Distinct patterns 

manifested in specific clinical states. Individuals with SAD were hypersensitive to 

predictable but not unpredictable threat, while individuals with GAD showed elevated 

baseline startle. Responses in the comorbid GAD/SAD group fell between these two groups 

but did not differ significantly from the control group. Across anxiety disorders, PAs were 

associated with hypersensitivity to unpredictable but not predictable threat, consistent with 

other preliminary findings (20).

GAD was associated with heightened baseline startle reactivity, regardless of PAs. It is well 

established that startle is potentiated in threatening contexts (e.g., associated with shock), 

even when there is no imminent risk because the threat is remote in time (27-29). In 

addition, we (9) and others (30) have reported no elevated baseline startle in GAD in 

innocuous environments. Finally, individuals with GAD are overly sensitive to the 

perception of threat (31). Thus, elevated baseline startle in the GAD group probably reflects 

exaggerated anxious apprehensive response to the threatening context.

This hypersensitivity to contextual threat in GAD is a key finding that capture an essential 

characteristic of GAD, i.e., the propensity to experience negative thoughts and worries about 

the future (12). We have previously reported similar exaggerated response to contextual 

threat in major depression, a condition also characterized by excessive negative self-

generated thoughts (i.e., rumination) (12, 32), and which may share a common underlying 

core dysfunction with GAD (33). Future studies should examine whether structures 

implicated in negative self-generated thoughts, including the medial prefrontal cortex and 

the posterior cingulate cortex (12), are overly engaged during unpredictable threat in GAD.

Individuals with SAD were hypersensitive to predictable threat but not unpredictable threat. 

This is a notable finding because we have never found exaggerated response to predictable 

threat in anxiety disorders, including GAD, PD, and PTSD (8, 9, 28, 29, 34, 35), suggesting 

that this excessive response may characterize SAD. Neuroimaging studies consistently find 

exaggerated amygdala response to discrete social and non-social emotional stimuli, 

suggesting that this structure is implicated in the pathophysiology of SAD (15, 16).

A key finding was the association between PAs and hypersensitivity to unpredictable threat 

in the anxious subjects. We previously showed a similar hypersensitivity to unpredictable 

threat not only in PD, but also in PTSD (9), a condition with a high incidence of PAs (36). 

The identification of a link between PAs and hypersensitivity to unpredictable threat 

provides new leads to improve our understanding of underlying psychological and neural 

processes connecting PAs to a variety of clinical problems and risks (4, 17). Arguably, this 

hypersensitivity may merely reflect greater symptom severity. This is unlikely. A symptom 

severity interpretation of the results would predict larger anxiety-potentiated startle in 

anxiety disorders with PAs compared to those without PAs, but also larger anxiety-
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potentiated startle in anxiety disorders without PAs compared to controls, which was not the 

case. In addition, the results were unchanged when anxiety (trait anxiety) and depression 

(BDI) symptoms were taken into account in the statistical analysis.

A crucial question is whether PAs represent a pre-existing vulnerability or a consequence of 

hypersensitivity to unpredictable threat? Extant theory and data suggest that PAs could cause 

hypersensitivity to unpredictable threat. Accordingly, the experience of PAs leads to chronic 

hypervigilance and anticipatory anxiety in an attempt to detect potential interoceptive signs 

of upcoming unpredictable PAs (37). This, in turn, could sensitize the underlying neural 

structures mediating response to unpredictable threat.

Alternatively, hypersensitivity to unpredictable threat, due to familial predisposition (18) or 

environmental factors (e.g., trauma), could trigger an underlying biological diathesis that 

lowers the threshold for PAs, subsequently increasing their risk of occurrence. Research 

shows that stressful life events increase the risk of PAs (38, 39) and that, when exposed to a 

threat context, children of parents with panic disorder exhibit lower anxiety thresholds, as 

assessed by startle magnitude, compared to children of healthy parents (40). It is therefore 

possible that, in individuals who are hypersensitive to unpredictable threat, accumulation of 

mild unpredictable adverse events lowers the threshold for strong arousal reaction (e.g., 

more readily engages cardio-vascular responses), which increases their sensation of 

interoceptive symptoms and ultimately leads to PAs.

There is currently not clear neural abnormalities associated with PAs. A recent review of the 

neuroimaging literature pointed to the amygdala, anterior cingulate cortex and insula (41). 

Another structure to be considered based on the present result of an association between PAs 

and hypersensitivity to unpredictable threat is the BNST, given the role of this structure in 

the response to unpredictable threat in humans and animals (5). Involvement of the BNST is 

consistent with basic findings in rodents with panicogenic agents, such as CO2. For example, 

the BNST contains acid-sensing ion channels (ASIC) that can detect CO2-induced acidosis 

and BNST lesions reduce CO2-evoked fear in animal models (42).

Results must be considered in light of the study's strengths and limitations. A major strength 

is our reliance on a well-established translational procedure that provides clues as to brain 

mechanisms engaged by our threat procedure in rodents (5) and in humans (43-45). A 

second strength is that the NPU threat test has been extensively used by us and others 

(46-53), providing us with a priori hypotheses. Finally, the anxious patients were off 

psychoactive medication for at least 1 month prior to testing. A major limitation was the 

relative insufficient statistical power to reliably examine any of the interaction of Diagnosis 

× PA. For example, the increased response to unpredictable threat associated with PAs seems 

to be mostly driven by individuals with GAD or GAD/SAD, as the SAD-only group showed 

only weak effect of PA on anxiety-potentiated startle (Table 2s). Another limitation was the 

unequal number of males compared to females in the different groups. However, all the 

results were confirmed when sex was used as a covariate in the analyses. A third limitation 

concerns the subjective reports did not match the startle data. However, we and others have 

frequently observed dissociation between objective and subjective measures in clinical and 

psychopharmacology studies (26, 54-56). Startle is an online probe of affective reactivity, 
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whereas the subjective reports are retrospective and are subject to interference from 

recollection. Nonetheless and consistent with published results (8, 9), ratings of anxiety were 

overall elevated in patients compared to controls with no additional group difference among 

threat conditions.

To conclude, discovery of clinical biological phenotypes is a key step in improving clinical 

classification and identifying pathophysiological mechanisms that could be targeted for 

treatment development. This study shows that hypersensitivity to unpredictable threat may 

be a clinical phenotype of PAs that cut across anxiety disorders. Possibly, it may also cut 

across other psychiatric disorders with high incidence of PAs, including PTSD and 

substance abuses. GAD is associated with hypersensitivity to the threatening context, a 

vulnerability that may be associated with a tendency for self-generated thoughts (12). 

Finally, SAD seems uniquely associated with exaggerated fear-potentiated startle in 

predictable threat. Substantial progress has been made to uncover the underlying neural 

mechanisms of these different types of threat, linking response to unpredictable threat to the 

BNST (43) and responses to predictable threat to the amygdala (43). Thus, these results 

provide clear and testable hypotheses for future investigations.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1. 
Baseline startle magnitude in the anxious patients and in the controls during startle 

habituation and during pre-test. Error bars are standard error of the mean (sem). * for p<.05. 

Overall startle magnitude was significantly larger in the GAD group compared to the 

Control and to the GAD/SAD groups. GAD, generalized anxiety disorder; SAD, social 

anxiety disorder.
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Fig. 2. 
Fear-potentiated startle (top) and anxiety-potentiated startle (bottom) in the anxious patients 

and in the controls. Error bars are sem. * for p<.05. Fear-potentiated startle was significantly 

larger in the SAD group compared to the Control group.
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Fig. 3. 
Fear-potentiated startle and anxiety-potentiated startle in the anxious patients separated 

according to the presence or absence of PAs. Error bars are sem. * for p<.05. Anxiety-

potentiated startle was significantly larger in the patients with a history of PAs compared to 

the patients without a history of PAs.
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Table 1

Demographic information: Mean and (sem) age (years), state anxiety, and trait anxiety

Controls GAD SAD GAD/SAD

Panic attacks No No Yes No Yes No Yes

N 72 16 11 15 6 17 7

Age 35.0 (13.0) 30.5 (2.4) 35.0 (3.8) 29.2 (2.8) 31.3 (2.7) 29.0 (2.1) 29.7 (3.4)

Sate anxiety
a 25.0 (.7) 44.1 (3.0) 37.8 (3.8) 39.2 (2.8) 42.5 (3.3) 49.5 (2.7) 45.8 (3.8)

Trait anxiety
b 39.4 (.4) 47.6 (2.6) 45.0 (3.8) 46.0 3.2) 52.0 (3.9) 55.1 (2.5) 56.7 (3.2)

BAI
c 2.2 (.9) 12.3 (3.1) 13.0 (3.7) 11.1 (2.1) 9.8 (2.0) 20.1 (2.2) 15.0 (.4)

BDI
d .4 (.2) 6.4 (1.4) 7.5 (1.8) 6.4 (1.4) 4.8 (2.4) 11.6 (1.6) 14.1 (3.2)

PSWQ
e 32.8 (2.5) 53.4 (5.1) 58.1 (5.4) 53.4 (5.1) 63.0 (5.8) 65.5 (1.7) 65.1 (4.3)

GAD, generalized anxiety disorder; SAD, social anxiety disorder.

a
Spielberger state portion of the State-Trait Anxiety Inventory (22)

b
Spielberger trait portion of the State-Trait Anxiety Inventory (22)

c
Beck Anxiety Inventory (24)

d
Beck Depression Inventory (23)

e
Penn State Worry Questionnaire (25).

Biol Psychiatry Cogn Neurosci Neuroimaging. Author manuscript; available in PMC 2018 October 01.


	Abstract
	Introduction
	Methods and Materials
	Participants
	Procedure
	Stimuli and Physiological Responses
	Data Analysis

	Results
	Demographics
	Startle
	Baseline startle
	Fear-potentiated startle
	Anxiety-potentiated startle

	Subjective ratings

	Discussion
	References
	Fig. 1
	Fig. 2
	Fig. 3
	Table 1

