
Development and Initial Validation of the Relaxation Sensitivity 
Index

Christina M. Luberto1,2, Alison C. McLeish1,3, Rachel W. Kallen1,4

1Department of Psychology, University of Cincinnati, P.O. Box 210376, Cincinnati, OH, 
45221-0376, USA;

2Harvard Medical School/Massachusetts General Hospital, 151 Merrimac St, Boston, MA, 02114, 
USA;

3Department of Psychological and Brain Sciences, University of Louisville, Louisville, KY, 40292;

4Department of Psychology, Macquarie University, Macquarie Park NSW 2109, Australia;

Abstract

Relaxation sensitivity indexes the fear of relaxation-related events. The purpose of this study was 

to develop and provide initial validation of a self-report measure of relaxation sensitivity, the 

Relaxation Sensitivity Index (RSI). Three independent samples of undergraduate students (n=300 

unselected, n=349 non-clinical, and n=197 clinical analogs with elevated anxiety/depression 

symptoms) completed self-report measures to examine the factor structure, reliability, and validity 

of the RSI. Results of exploratory and confirmatory factor analyses supported a three-factor 

structure (correlated Physical, Cognitive, and Social Concerns). The RSI demonstrated good 

internal consistency and construct validity as evidenced by expected correlations with measures of 

anxiety and depression symptoms. The RSI showed good predictive validity in terms of a history 

of fearful responding to relaxation. RSI scores were significantly higher in the symptomatic 

compared to non-clinical sample. Results suggest the RSI is a valid and reliable measure that may 

be useful in clinical and research settings.
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Relaxation-induced anxiety is a relatively common occurrence that involves acute increases 

in anxiety as a result of relaxation (Cohen, Barlow, & Blanchard, 1985; Heide & Borkovec, 

1983; Heide & Borkovec, 1984; Lazarus, 1965; Wells, 1990; Adler, Craske, & Barlow, 

1987; Carrington, 1977). It has been shown to occur during a variety of relaxation 

procedures among both chronically anxious and non-anxious individuals, with prevalence 

rates for anxious individuals ranging from 31–54% (Heide & Borkovec, 1983; Lazarus, 

1976; Lehrer, Woolfolk, Rooney, McCann, & Carrington, 1983; Luthe & Blumberger, 1977; 

Norton, Rhodes, & Hauch, 1985; Wells, 1990).

Theoretical accounts of relaxation-induced anxiety highlight the potential role of fears of 

physical and cognitive relaxation-related events. For example, relaxation-induced anxiety is 

theorized to result from hypervigilance to the physical or sensory effects of relaxation, and 

the perceptions of these events as aversive or unpleasant (e.g., feelings of floating, muscle 

tension release; Lazarus & Mayne, 1990; Heide & Borkovec, 1984; Denny, 1976). In terms 

of cognitive processes, relaxation-induced anxiety might occur as a result of unwanted 

cognitive activity during relaxation, such as a perceived loss of control, increased self-focus, 

or worrisome or disturbing thoughts (Heide & Borkovec; 1984). In line with these theories, 

individuals with a history of relaxation-induced anxiety have been shown to report physical 

discomfort during relaxation (e.g., tension, headache, restlessness) and a greater internal 

locus of control and fears of losing control as compared to individuals without relaxation-

induced anxiety (Braith et al., 1988; Heide & Borkovec, 1983). Additionally, given the 

accelerated lifestyle of Western society and pressures for success, productivity, and progress 

(Rosa, 2003), relaxation-induced anxiety might result from a fear of negative social 

consequences of “slowing down,” such as appearing lazy or unattractive. This theory is also 

supported by research demonstrating that individuals with relaxation-induced anxiety report 

greater fears of social consequences of anxiety as compared to those without (Braith et al., 

1988).

Taken together, there may be a subset of individuals who exhibit a fear of relaxation due to 

physical, cognitive, and social relaxation-related events. We have termed this fear relaxation 
sensitivity, and conceptualize it as a general fear of relaxation with three related but distinct 

specific fears (i.e., physical, cognitive, and social concerns). In addition to the research on 

relaxation-induced anxiety, the conceptualization of relaxation sensitivity was informed by 

theory and work on the related construct of anxiety sensitivity, defined as the fear of arousal-
related sensations due to perceived negative physical, social, or psychological consequences 

(McNally, 2002; Reiss & McNally, 1985). Anxiety sensitivity is a well-established risk 

factor for anxiety disorders that reflects a relatively stable, albeit malleable, cognitive 

predisposition that is distinct from both trait anxiety and the general tendency to experience 

negative affect (McNally, 2002, Rapee & Medoro, 1994). Theoretically, individuals high in 

anxiety sensitivity become fearful due to the belief that anxiety-related interoceptive 

sensations have harmful physical, psychological, or social consequences, which amplifies 

levels of anxiety (Taylor et al., 2007). In line with this theory, anxiety sensitivity has been 

shown to be concurrently and prospectively associated with fearful responding to anxiety 

provocation tasks, as well as with an increased risk of anxiety psychopathology (Naragon-

Gainey, 2010; Olatunji & Wolitzky-Taylor, 2009; Schmidt, Mitchell, & Richey, 2008).
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Building on extant work on anxiety sensitivity, we have defined relaxation sensitivity as the 

trait-like fear of relaxation-related sensations because of their perceived negative physical, 

social, or psychological consequences. Relaxation sensitivity is theorized to be related to, 

but distinct from, anxiety sensitivity. Relaxation sensitivity and anxiety sensitivity are 

theorized to be complementary components of a higher-order fear of any deviation from 

normal functioning, whether it involves an increase or decrease in arousal or activity. Our 

theory is supported by empirical data which suggests that relaxation-induced anxiety 

involves a fear of the contrast that occurs from transitioning between positive and negative 

emotional states, and a desire to maintain emotional consistency (Kim & Newman, 2019). 

Thus, relaxation sensitivity and anxiety sensitivity should be related to one another given 

that they are both considered manifestations of the same underlying process, but also 

uniquely distinct in that they reflect specific cognitive, physiological, and social events that 

occur differentially within each state (e.g., decreased heart rate with relaxation vs. increased 

heart rate with anxiety).

Relaxation sensitivity is also theorized to be related to, yet distinct from, relaxation-induced 

anxiety. Relaxation sensitivity reflects the dispositional tendency to find relaxation-related 

events aversive, whereas relaxation-induced anxiety reflects the functional outcome of this 

fear, similar to the way in which anxiety sensitivity predicts fearful responding to anxiety 

provocation tasks (Zvolensky et al., 2010; Leen-Feldner, Feldner, Bernstien, McCormick, & 

Zvolensky, 2005). For example, relaxation sensitivity reflects the trait-like predisposition to 

have anticipatory fears or negative beliefs about the possible outcomes of relaxation, such as 

being judged by other people as being unmotivated or lazy (i.e., negative social 

consequences). Relaxation-induced anxiety refers to the actual increase in anxiety symptoms 

that occurs while relaxing (e.g., increased heart rate, muscle tension), regardless of whether 

or not the feared consequences occurred (e.g., other people may not make any negative 

judgments, but anxiety still occurs). Thus, relaxation sensitivity reflects fears and beliefs 

about the possible consequences of relaxation, while relaxation-induced anxiety refers to 

actual increases in anxiety symptoms while relaxing.

Relaxation sensitivity is thought to be related to anxiety problems more broadly because it 

encompasses several domains of fears. For example, relaxation sensitivity should be related 

to panic disorder symptoms given that both incorporate fears of physical sensations. Due to 

specific fears of relaxation-related cognitive events, relaxation sensitivity should be related 

to anxiety problems with a strong cognitive component, such as worry and trauma-related 

intrusive thoughts. Relaxation-related social concerns also suggest that relaxation sensitivity 

should be related to social anxiety symptoms in general. As anxiety is defined by the 

presence of negative affect, and mood disorders are also defined by the presence of negative 

affect, relaxation sensitivity should also be related to negative affect and mood disorder 

symptoms (e.g., depression, dysphoria). Thus, relaxation sensitivity is thought to be 

conceptually similar to other anxiety and mood problems; however, it is differentiated from 

each of these problems by the fact that anxiety occurs particularly in response to relaxation, 

and fears are related specifically to beliefs about the consequences of being relaxed.

In order to further examine the construct of relaxation sensitivity, and its relationship to 

anxiety sensitivity and relaxation-induced anxiety, a valid and reliable measure is needed. 
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Thus, we created the Relaxation Sensitivity Index (RSI) as a self-report assessment measure 

of this new construct. The factor structure and psychometric properties of the RSI were 

assessed in three independent samples across two different research studies. In Study 1, 

exploratory factor analyses were conducted among an “unselected” sample of undergraduate 

students. For cross-validation analyses in Study 2, confirmatory factor analyses were 

conducted in two additional independent samples: a “non-clinical” sample of students drawn 

from the same population as students in Study 1, and a “symptomatic” sample of students 

with clinically elevated symptoms of anxiety and depression.

Study 1

The purpose of Study 1 was to develop and conduct an initial examination of the RSI among 

an unselected sample of undergraduate students. It was hypothesized that the RSI would: (1) 

show a three-factor latent structure consisting of correlated physical, cognitive, and social 

concerns; (2) show good construct validity via positive correlations with measures of 

anxiety, depression, and negative affect, and negative correlations with positive affect; (3) be 

moderately to strongly positively correlated with anxiety sensitivity, but still reflect a greater 

amount of unique than shared variance; (4) demonstrate criterion validity by uniquely 

predicting a history of relaxation-induced anxiety; and (5) demonstrate adequate test-retest 

reliability, temporal stability, and internal consistency reliability.

Method

Participants

In order to first provide normative data and establish how the relaxation sensitivity trait is 

distributed across a general population (c.f. Henry & Crawford, 2005; Abramowitz, Huppert, 

Cohen, Tolin, & Cahill, 2002), the current sample consisted of 300 undergraduate 

psychology students (73% female; Mage = 21.25, SD = 5.89). The racial composition of the 

sample was 83% White, 11.2% African American, 4.4% Asian, and 1.4% Other. Three 

percent identified as Hispanic.

Measures

Relaxation Sensitivity Index (RSI).—The RSI was developed based on measure 

development guidelines outlined by Clark and Watson (1995), and the structure and content 

of the Anxiety Sensitivity Index-3 (ASI-3; Taylor et al., 2007). We first conducted an 

extensive review of the literature to gain a more thorough understanding of relaxation-

related fears and formalize our definition of the relaxation sensitivity construct. We then 

generated a broad range of approximately 60 items based on (1) relevant items from the 

ASI-3 that could be revised to focus on relaxation rather than arousal; (2) published accounts 

of adverse reactions to relaxation-related procedures; and (3) relaxation-related experiences 

theorized to be potentially frightening.

Items were intended to reflect a fear of relaxation-related consequences across the same 

three domains captured by the ASI-3: (1) physical (e.g., tension release), (2) cognitive (e.g., 

involuntary slowing of thoughts); and (3) social concerns (e.g., appearing unattractive). We 

aimed to generate multiple items for each domain, though not at all items were not written to 
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reflect a specific domain (i.e., items could reflect the higher-order general relaxation 

sensitivity factor and thus not be tailored to a specific lower-order fear). Members of our 

research team as well as experts in the field of anxiety sensitivity reviewed the items for 

wording, clarity, and relevance to the target construct. Items were revised or removed based 

on this feedback, resulting in an initial measure with 39 items. Respondents are asked to 

indicate on a 5-point scale (0 = very little to 4 = very much) how each statement applies to 

them; higher scores indicate greater relaxation sensitivity.

Inventory of Depression and Anxiety Symptoms (IDAS).—The IDAS (Watson et 

al., 2007) is a 64-item measure that assesses specific symptom dimensions of major 

depression and anxiety disorders. The IDAS contains 10 symptom scales (Suicidality, 

Lassitude, Insomnia, Appetite Loss, Appetite Gain, Ill Temper, Well-Being, Panic, Social 

Anxiety, and Traumatic intrusions) and two broader scales (General Depression and 

Dysphoria). The IDAS asks respondents to rate, on a 5-point scale (1 = not at all to 5 = 

extremely), the extent to which they experienced a given symptom in the last 2 weeks. The 

IDAS subscales demonstrate strong reliability and validity (Watson et al., 2007; Watson et 

al., 2008). In the present investigation, depression symptom scales (i.e., General Depression, 

Dysphoria) and anxiety symptom scales (i.e., Panic, Social Anxiety, Traumatic Intrusions) 

were used to assess convergent validity. Cronbach’s alpha for these subscales in the current 

sample were good (range: .80 to .89).

Anxiety Sensitivity Index-3 (ASI-3).—The ASI-3 (Taylor et al., 2007) is an 18-item 

measure that assesses the degree to which participants fear negative consequences stemming 

from anxiety symptoms. Previous research indicates that the ASI-3 is made up of one 

higher-order factor and three lower-order factors: Physical, Psychological, and Social 

Concerns (Taylor et al., 2007). Respondents are asked to rate, on a 5-point scale (0 = very 
little to 4 = very much) the degree to which they fear arousal-related sensations. In the 

present investigation, the ASI-3 total score and physical, cognitive, and social concerns 

subscales were used as measures of convergent validity. Internal consistency for the total 

score and three subscales in the current sample was good to excellent (α = .83 to .91).

Positive Affect Negative Affect Schedule (PANAS).—The PANAS (Watson, Clark, 

& Tellegen, 1988) is a mood measure commonly used in psychopathology research (Watson, 

2000). The PANAS assesses two global dimensions of affect: positive and negative. The 

negative affect scale (PANAS-NA) measures subjective distress during the past week and 

was used to assess convergent validity. The positive affect scale (PANAS-PA) measures 

subjective pleasure during the past week and was used to assess discriminant validity. A 

large body of literature supports the validity of the PANAS (Watson, 2000; Watson et al., 

1988). Cronbach’s alpha in the current sample was .83 for PANAS-NA and .85 for PANAS-

PA.

Penn State Worry Questionnaire (PSWQ).—The PSWQ (Meyer, Miller, Metzger, 

Borkovec, 1990) is a 16-item self-report measure that assesses the tendency to worry. 

Respondents are asked to indicate, on a 5-point scale (1 = not at all typical of me to 5 = very 
typical of me), how likely they are to experience worrisome thoughts (example item: “Many 
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situations make me worry”). The PSWQ shows strong reliability and validity, and is able to 

discriminate between clinical and non-clinical samples (Meyer et al., 1990; Brown, Antony, 

& Barlow, 1992). The PSWQ was used in the present study to assess convergent validity 

with the RSI. Internal consistency in the current sample was excellent (α = .92).

Relaxation-induced anxiety.—To assess predictive criterion validity, participants were 

asked to report whether or not they had a history of relaxation-induced anxiety using the 

dichotomous (yes/no) item, “Do you ever feel anxious when doing relaxing activities like 
yoga, meditation, or getting a massage?”. The percentage of participants who responded 

“yes” to this item was also used to quantify the prevalence of relaxation-induced anxiety in 

the current sample.

Procedure

Undergraduate students at a large, urban university who were over the age of 18 were invited 

to participate in the study. Interested students registered online for in-person study sessions 

held in groups of 10–30 students. During the study session they provided informed, written 

consent and completed the battery of self-report measures. A subset of this sample (n = 69; 

Mage = 20.26, SD = 2.99; 74% female; 87% white) attended a second study session one 

week later to complete only the RSI for test-retest reliability analyses. This subset of 

participants did not differ from the total sample in terms of gender or race, though they were 

slightly younger than those who completed the first study visit only [M = 20.21, SD = 2.96 

vs. M = 21.56, SD = 6.50; t (254.77) = 2.43 p < .05]. Participants received course credit as 

compensation for their time and effort. The Institutional Review Board approved all study 

materials and procedures prior to data collection.

Analytic Approach

To determine the latent structure of the RSI, exploratory factor analysis (EFA) with 

categorical indicators, oblique rotation, and weighted least squares estimation with mean and 

variance adjustment (WLSMV) was conducted using MPlus version 6.0 (Muthén & Muthén, 

2010). Although we intended for the RSI to capture three specific domains, exploratory 

(rather than confirmatory) analyses were used at this first step because items were not 

written to reflect a specific domain; thus, exploratory analyses allowed items to load freely 

onto each factor to provide a statistical determination of item factor loadings. Model fit was 

examined using several criteria, including parsimony, theoretical interpretability, and 

scientific utility. Additionally, the MPlus program provides statistical model fit indices for 

exploratory factor analyses. Good model fit was defined as: (1) comparative fit index (CFI) 

values greater than .95; (2) Tucker-Lewis Index (TLI) values greater than .95; (3) 

standardized root mean square residual (SRMR) values less than .08; and (4) root mean 

square error of approximation (RMSEA) values less than .06 (Bentler, 1990; Bentler & 

Bonett, 1980; Browne & Cudeck, 1993; Hu & Bentler, 1999). We examined several models, 

re-specifying them in an iterative fashion until all item factor loadings were acceptable (i.e., 

> .32), no items cross-loaded (i.e., loaded within .20 across two factors), and no factors were 

poorly defined (i.e., contained only one or two items with high loadings; Tabachnick & 

Fidell, 2001; Gorusch, 1983).
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Next, we examined descriptive statistics for the RSI. Independent samples t-tests were used 

to examine gender and racial differences (white compared to non-white) for the RSI total 

score and all identified subscales. We also examined intercorrelations between the RSI total 

and subscale scores. We then examined bivariate correlations between the RSI and all 

construct validity measures.

A series of binary logistic regressions were used to examine the criterion validity of the RSI 

in terms of self-reported history of relaxation-induced anxiety. Separate models were 

examined for the total score and specific subscale scores identified in the EFA. Gender and 

negative affect were included as covariates in each analysis in order to control for the known 

effects of these variables on relaxation-induced anxiety (Heide & Borkovec, 1983; Heide & 

Borkovec, 1984; McKeachie, 1985). In order to examine the relative predictive validity and 

potential unique contributions of relaxation sensitivity and anxiety sensitivity, additional 

analyses were conducted including the appropriate anxiety sensitivity subfactor into the 

model (e.g., anxiety sensitivity- physical concerns added to the relaxation sensitivity- 

physical concerns model).

Cronbach’s alpha was computed for the RSI total score and all subscales to assess internal 

consistency reliability. Participants’ RSI scores from the first and second study visits were 

correlated to assess the RSI’s test-retest reliability. Given that relaxation sensitivity is 

conceptualized as a trait-like construct, paired-samples t-tests were also used to examine the 

temporal stability of the RSI total score and subscale score means.

Results

Exploratory Factor Analyses

We examined models with one to six factors. Results indicated that model fit was similar 

across solutions and improved slightly as the number of factors increased (see Table 1). The 

three-factor model was identified as the best-fitting model, because it (1) was a good fit to 

the data (CFI = .97, TLI = .97, SRMR = .07, RMSEA = .04 [90% CI = .03– .04]); (2) was 

the most parsimonious model meeting all established cut-off values; (3) produced 

theoretically coherent and interpretable factors; (4) was consistent with a priori theory; and 

(5) allowed for direct comparisons between existing measures of key related constructs (i.e., 

the ASI-3).

Factor loadings were examined for the three-factor model. Sixteen items were removed due 

to cross-loadings. In the subsequent iteration, two items cross-loaded and were also 

removed. A third EFA was then conducted with the remaining 21 items. This final model fit 

the data slightly better than the initial three-factor model (CFI = .99; TLI = .99; SRMR 

= .05; RMSEA = .03 [90% CI = .00 – .04]) and produced a solution in which all items met 

the acceptable cut-off for item factor loadings, no items cross-loaded, and no factors were 

poorly defined (see Table 2).

The first factor consisted of four items (items 3, 7, 8, 17) reflecting concerns about other 

people’s reactions to one’s relaxation and, thus, was labeled Social Concerns. The second 

factor contained ten items (items 1, 6, 9, 11, 13, 14, 15, 16, 18, 19) related to physical or 
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bodily processes that may occur during relaxation and was named Physical Concerns. The 

third factor contained seven items (2, 4, 5, 10, 12, 20, 21), which reflected fears of internal 

cognitive and perceptual events; this factor was labeled Cognitive Concerns. Total and 

subscale scores were computed as unweighted sums of the items composing each scale.

Descriptive statistics and inter-correlations between RSI total and subscale scores are 

presented in Table 3. No significant gender or racial differences were found for the RSI total 

score or any of the subscale scores (p’s > .05). All RSI subscales were significantly 

correlated with one another (range: .42 to .65), as well as with the RSI total score (range: .72 

to .89).

Convergent Validity

Please see Table 4 for zero-order correlations between RSI scores and measures of validity. 

The RSI total score was significantly positively correlated with all anxiety and depression 

measures (range: .24 to .49) and significantly negatively correlated with positive affect (r = 

−.24, p < .01). The RSI total score was significantly correlated with the ASI-3 total score (r 
= .63, p < .01) and all of the RSI and ASI-3 subscales were significantly positively 

correlated (range: .40 to .53)

Predictive Criterion Validity

Fifteen percent (n = 46) of the sample endorsed relaxation-induced anxiety. Logistic 

regression results indicated that after controlling for the effects of gender and negative affect, 

the RSI total score (β = .11, OR = 1.11, p < .01) and physical (β = .17, OR = 1.19, p < .01), 

cognitive (β = .24, OR = 1.27, p < .01), and social concerns subscales (β = .22, OR = 1.24, p 

< .01) all significantly predicted relaxation-induced anxiety. When including anxiety 

sensitivity into the models, all relaxation sensitivity scores remained significant predictors 

(range ORs: 1.12 to 1.25), while anxiety sensitivity was not a significant predictor in any of 

the models (Table 5).

Internal Consistency Reliability

The RSI demonstrated good internal consistency in terms of the total score (α = .89), as well 

as for the Physical Concerns (α = .76), Cognitive Concerns (α = .82), and Social Concerns 

subscale scores (α = .89). Inter-item correlations were generally moderate, with the 

exception of a strong mean inter-item correlation for the Social Concerns subscale (Mr 

= .68).

Test-retest Reliability

In terms of test-retest reliability, the RSI total score (r = .83, p < .01) and Physical (r = .72, p 
< .01), Cognitive (r = .83, p < .01), and Social Concerns subscales (r = .81, p < .01) were 

significantly positively correlated across Time 1 and Time 2 (one week later). In terms of 

temporal stability, paired-samples t-tests revealed no significant changes in mean RSI scores 

for the total score [t(69) = .75, p = .46], cognitive concerns [t(69) = −.35, p = .73] or social 

concerns subscales [t(69) = −.1.40, p = .17], though scores on the physical concerns subscale 

significantly decreased [t(69) = 2.42, p = .02].
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Discussion

The purpose of this study was to develop and provide initial validation of a self-report 

measure of relaxation sensitivity, the Relaxation Sensitivity Index (RSI), as well as examine 

its relations with anxiety sensitivity and relaxation-induced anxiety. Factor analytic results 

supported the hypothesized three-factor model consisting of physical, cognitive, and social 

concerns. All subfactors were significantly correlated with one another as well as with the 

RSI total score, suggesting that a general fear of relaxation involves related, but distinct, 

lower-order fears of relaxation-related physical (e.g., tension release, deep breathing), 

cognitive (e.g., intrusive thoughts, loss of control), and social consequences (e.g., appearing 

boring, physically unattractive).

Consistent with hypotheses, the RSI showed good validity and reliability. It generally 

showed moderate to large positive correlations with measures of anxiety and depression, and 

a negative correlation with positive affect. It also significantly predicted a self-reported 

history of relaxation-induced anxiety. The total score and subscale scores showed good 

internal consistency reliability and one-week test-retest reliability. Additionally, the total 

score and most of the subscale scores were also shown to be stable over the one-week 

period, providing support for the conceptualization of relaxation sensitivity as a trait-like 

individual difference variable. The physical concerns subscale, however, may be more state-

dependent than the other two subscales. This finding might be due to the fact that reports of 

physical symptoms are influenced by multiple contextual factors, which can change 

frequently over time (e.g., attention, environmental stimuli; Pennebaker, 2000). The level of 

fear an individual has about a physical symptom can change depending on the presence and 

intensity of the symptom in that moment; as such, the relaxation sensitivity physical 

concerns factor may be less stable over time as individuals experience changes in physical 

symptoms that affect their emotional state (Abramowitz, Deacon & Valentiner, 2007). No 

significant demographic differences were shown, indicating similar levels of relaxation 

sensitivity across gender and ethnic groups. Taken together, the current findings suggest that 

the RSI shows promise as a valid and reliable measure of relaxation-related fears.

We also found expected relationships between relaxation sensitivity, anxiety sensitivity, and 

relaxation-induced anxiety. Specifically, we observed positive correlations between 

relaxation sensitivity and anxiety sensitivity that were strong but still reflected a greater 

amount of unique than shared variance (e.g., 60% to 82% unique variance across RSI 

scores). Moreover, relaxation sensitivity – but not anxiety sensitivity – significantly 

predicted a history of relaxation-induced anxiety. It is also worth noting that this is the first 

study to establish rates of relaxation-induced anxiety (15%) in a large unselected sample. 

These findings suggest that relaxation sensitivity and anxiety sensitivity are related, but 

uniquely distinct constructs, lending preliminary support to the theory that relaxation 

sensitivity and anxiety sensitivity are complementary components of a higher-order fear of 

any change in functioning, though further research is needed to directly test this theory.

Overall, the results of Study 1 provide an important first step in establishing the construct 

validity of relaxation sensitivity and psychometric properties of the RSI, though the results 

require replication in independent samples.
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Study 2

The purpose of Study 2 was, therefore, to conduct cross-validation analyses of the RSI in 

two additional independent samples: a non-clinical sample and a symptomatic sample of 

undergraduate students with elevated depression and anxiety symptoms. It was hypothesized 

that, in both samples, the RSI would demonstrate (1) good model fit for the identified three-

factor model (i.e., correlated physical, cognitive, social concerns); (2) good construct 

validity in terms of positive correlations with measures of anxiety symptoms, negative affect, 

worry, and depression, and negative correlations with positive affect; and (3) good internal 

consistency reliability for the total score and each subscale score. Additionally, RSI scores 

were expected to demonstrate known groups validity, as evidenced by significantly higher 

total and subscale scores in the clinical analog sample as compared to the non-clinical 

sample.

Method

Participants

Participants were 546 undergraduate students (Mage = 19.50, SD = 3.29; 71% female; 88% 

white). The sample was separated into a non-clinical sample and an analog clinical sample. 

The non-clinical sample consisted of 349 participants (Mage = 19.37, SD = 3.28; 67% 

female, 88% white) who scored less than or equal to one standard deviation above the mean 

on the State Trait Anxiety Inventory (STAI), and less than or equal to the clinical cut-off of 

16 on the Centers for Epidemiological Studies- Depression Scale (CES-D). The analog 

clinical sample consisted of 197 participants (Mage = 19.09, SD = 2.15; 78% female, 86% 

white) who scored greater than one standard deviation above the mean on the STAI, or 

above 16 on the CES-D. In the analog sample, 6% had elevated anxiety symptoms only (n = 

12; MSTAI = 57.95, SD = 5.94), 62% had elevated depression symptoms only (n = 121; 

MCES-D = 25.86, SD = 6.84), and 32% (n = 64; MSTAI = 58.34, SD = 6.14; MCES-D = 

30.13, SD = 7.42) had both elevated anxiety and depression symptoms.

Measures

Participants completed the final 21-item RSI developed in Study 1 (see Appendix A) as well 

as the same measures of convergent validity (i.e., IDAS, ASI-3, PANAS, and PSWQ). In 

addition participants completed the STAI and CES-D as descriptive measures to create the 

non-clinical and analog clinical samples.

State-Trait Anxiety Inventory (STAI).—The STAI is a widely used and well-validated 

self-report measure of anxiety symptoms (Spielberger, 1983). The trait anxiety subscale was 

used in the current study to determine the analog clinical sample. Consistent with 

established recommendations and norms, a cut-off of one standard deviation above the mean 

(i.e., 51.14 in the current sample) was used to establish the presence of active anxiety 

symptomatology (Spielberger, 1983; Julian, 2011).

Center for Epidemiological Studies- Depression scale (CES-D).—The CES-D is a 

well-validated measure of depression symptoms (Radloff, 1977). Participants indicate the 
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extent to which they experienced a range of depression symptoms (e.g., depressed mood, 

appetite changes) over the past week. The established clinical cut-off of 16 was used to 

indicate probable current depression in the analog sample (Radloff, 1977).

Procedure

Participants who were over the age of 18 were recruited from Introductory Psychology 

courses at a large Midwest university to participate. Interested students were provided with a 

link to complete study measures online at their convenience using REDCap (Research 

Electronic Data Capture; Harris et al., 2009). After submitting the survey online, participants 

contacted study personnel via email to receive course credit for their participation. The 

Institutional Review Board approved all study materials and procedures prior to data 

collection.

Analytic Approach

The same set of analyses was conducted in both samples. Confirmatory factor analysis 

(CFA) with robust weighted least squares estimation and categorical indicators was used to 

test the factor structure of the 21-item RSI (i.e., three-correlated physical, cognitive, and 

social concerns factors). Similar fit indices as Study 1 were used to evaluate model fit: 

RMSEA < .06, CFI > .95, and TLI > .95 (Bentler, 1990; Bentler & Bonett, 1980; Browne & 

Cudeck, 1993; Hu & Bentler, 1999). Zero-order correlations were used to examine construct 

validity. Cronbach’s alpha was used to assess internal consistency reliability. To examine 

known groups validity, independent samples t-tests were used to compare RSI total and 

subscale scores from the symptomatic sample with scores from the non-clinical sample.

Results

Factor Structure

In the non-clinical sample, the hypothesized 3-factor model was a good fit to the data: 

RMSEA = .05 (90% CI = .04 to .05), CFI = .98, TLI = .98. All items loaded strongly onto 

their hypothesized factor (M = .83, SD = .09, Range = .54 to .96) and factors accounted for a 

significant amount of variance in each item (R2: M = .70, SD = .14, Range = .29 to .93). The 

3-factor model also showed good model fit in the analog sample: RMSEA = .07 (90% CI 

= .06 to .08), CFI = .98, TLI = .97. Again, all items showed strong factor loadings (M = .81, 

SD = .09, Range = .53 to .96), and factors accounted for a significant amount of item 

variance (R2: M = .66, SD = .14, Range = .28 to .93).1

Convergent Validity

See Table 6 for zero-order correlations between RSI scores and measures of construct 

validity. In both the non-clinical and symptomatic samples, as hypothesized, the RSI total 

score was significantly positively correlated with the ASI-3 total and subscale scores, social 

anxiety symptoms, panic symptoms, PTSD symptoms, negative affect, depression, and 

dysphoria. The RSI total score was significantly negatively correlated with positive affect in 

1In the interest of space, full details on the CFA results from the non-clinical and analog samples are not presented here. They can be 
obtained from the corresponding author upon request.
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the non-clinical sample (r = −.15, p < .01) but not in the symptomatic sample. The RSI 

subscales generally showed a similar pattern of results, with significant positive correlations 

with anxiety and depression measures in both samples. There were some exceptions to this 

pattern for the RSI subscales. In the symptomatic sample, IDAS-Depression was 

significantly correlated only with RSI-Cognitive Concerns (r = .17, p < .05), and IDAS-

Dysphoria was significantly correlated with RSI-Cognitive Concerns (r = .18, p < .05) and 

RSI-Social Concerns (r = .18, p < .05), but not RSI-Physical Concerns. In addition, contrary 

to prediction, in both samples, worry was not correlated with any of the RSI total or subscale 

scores other than RSI- Cognitive Concerns in the analog clinical sample (r = .13, p < .05).

Internal Consistency Reliability

In the non-clinical sample, Cronbach’s alpha for the RSI-Total Score was excellent (α = .94) 

and good for the three RSI subscales (range; .83 to .89). For the symptomatic sample, 

Cronbach’s alpha was excellent for the RSI-Total, RSI- Physical Concerns, and RSI-Social 

Concerns (range: .91 to .95) and good for RSI- Cognitive Concerns (α = .85).

Known Groups Validity

Compared to the non-clinical sample, the symptomatic sample reported significantly higher 

RSI- Total [M = 13.15 vs. M = 4.40, t(1) = −8.27, p = .00], RSI- Physical Concerns [M = 

5.69 vs. M = 1.98, t(1) = −7.21, p = .00], RSI- Cognitive Concerns [M = 4.85 vs. M = 1.44, 

t(1) = −9.15, p = .00], and RSI- Social Concerns [M = 2.76 vs. M = .94, t (1)= −6.61, p 
= .00] scores.

Discussion

The current results extend the findings of Study 1 by examining the psychometric properties 

of the RSI in two additional independent samples, a non-clinical sample and a symptomatic 

sample. As hypothesized, in both samples, the three-factor model was an excellent fit to the 

data; internal consistency reliability was good for all RSI subscales; and all RSI scores were 

significantly positively correlated with anxiety sensitivity, anxiety symptoms (i.e., panic, 

social anxiety, and PTSD symptoms), negative affect, and depression symptoms. It is worth 

noting, however, that RSI scores were generally uncorrelated with worry in both samples, 

and that the magnitude of the correlations was somewhat smaller in Study 2 than Study 1.

The current findings also highlight the relevance of relaxation sensitivity to psychological 

functioning in individuals with elevated psychopathological symptoms. Indeed, individuals 

with elevated anxiety and depression symptoms reported greater levels of relaxation 

sensitivity than those without. Among those with elevated symptoms, greater relaxation 

sensitivity in general was related to greater anxiety sensitivity, anxiety symptoms, and 

general negative affect, while greater relaxation-related cognitive or social concerns were 

relevant to depression symptoms. This latter finding is consistent with previous research 

indicating that the cognitive concerns subscale of anxiety sensitivity is also most relevant to 

depressive disorders (Rector, Szacun-Shimizu & Leybman, 2006; Tull & Gratz, 2008). 

Theoretically, greater relaxation-related fears may contribute to elevated anxiety symptoms 

by motivating individuals to avoid relaxing activities that would otherwise elicit 
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parasympathetic activation and thus reduce anxiety-related physiological arousal. Given the 

bidirectional relationships between stress and depression (Hammen, 2005; Shapero, Bankin, 

& Barrocas, 2013), relaxation sensitivity might similarly influence depression symptoms by 

preventing individuals from effectively utilizing relaxing stress management techniques, 

thereby maintaining vulnerability for depression. Future studies utilizing longitudinal 

designs are needed to provide insight into any causal relationships between relaxation 

sensitivity and anxiety and depression symptoms.

General Discussion

Taken together, results from these two studies suggest that the RSI is a promising measure of 

relaxation sensitivity, and that the relaxation sensitivity construct may be relevant to both 

healthy individuals and those with mood and anxiety symptomatology. Greater RSI scores 

were significantly associated with greater levels of anxiety and depression symptoms across 

all samples. Based on cognitive-behavioral theory, it is possible that higher levels of 

relaxation sensitivity increase vulnerability for psychological problems by limiting the use 

of effective stress management behaviors, which are important for promoting psychological 

resiliency (Park et al., 2012). Further research is needed to explore any causal relationships 

between relaxation sensitivity and psychological problems.

Consistent with our conceptualization of relaxation sensitivity, RSI scores were also 

consistently positively correlated with anxiety sensitivity. These results lend preliminary 

support to the idea that relaxation sensitivity and anxiety sensitivity could reflect different 

aspects of a larger fear of psychophysiological changes, though further research is needed to 

explicate the relationships between relaxation sensitivity and psychopathological symptoms. 

For example, laboratory-based behavioral tasks would be useful for examining the relative 

predictive validity of the RSI and ASI-3 in terms of fearful responding to relaxation 

procedures and anxiety provocation tasks. Studies using structural equation modeling would 

be particularly helpful in elucidating the relationship between relaxation sensitivity and 

anxiety sensitivity at the latent level. Future research should also examine the relationship 

between relaxation sensitivity, avoidance of relaxation-related self-care behaviors, and 

objective biomarkers of health (e.g., cortisol) to elucidate the nature of the relationships 

between relaxation sensitivity and psychopathological symptoms.

There are several ways in which the RSI could be useful in clinical and research settings. 

The RSI could be used in studies of relaxation-based mind-body therapies and mindfulness-

based interventions to control for the effects of relaxation sensitivity, as negative reactions to 

relaxation have been shown to adversely influence relaxation treatment outcomes (Heide & 

Borkovec, 1982; Wells, 1990). The RSI could also be used to identify patients for whom 

relaxation procedures might have adverse effects. Here, clinicians could utilize relaxation 

interventions as exposure exercises rather than coping mechanisms, or tailor relaxation 

techniques to patients’ specific relaxation-related concerns. For example, a relaxation 

procedure that involves a strong physical component (e.g., progressive muscle relaxation, 

yoga), rather than one with a more cognitive focus (e.g., mindfulness, meditation), could be 

utilized for individuals with high levels of relaxation-related cognitive concerns. This 

recommendation is consistent with previous research suggesting that negative reactions to 
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relaxation are related to the type of relaxation procedure used (Norton et al., 1985). Lastly, 

the RSI could be used to study the relationship between relaxation sensitivity and other 

psychological outcomes (e.g., stress, burnout), health behaviors (e.g., substance use, poor 

sleep), and biological disease markers (e.g., cortisol, inflammation). Each of these outcomes 

are theoretically likely to be related to a fear relaxation, but without a tool for assessing this 

fear, past research has not been able to explore any potential effects. Thus, the RSI may 

allow researchers to ask and answer new clinical research questions.

Although the RSI generally showed good psychometric properties, the current findings also 

suggest potential ways to further improve its validity. For example, the mean inter-item 

correlation for the physical concerns subscale suggests that items are only moderately 

related to one another, while items on the social concerns subscale appear very strongly 

related, and therefore perhaps redundant, with one another. Items on the physical concerns 

subscale might be less strongly related to one another due to the fact that they tap a wide 

range of physical sensations (e.g., muscle tension, deep breathing, sensory alterations). 

Future research should explore whether omitting items from this subscale improves the 

utility of the measure. Strong inter-correlations on the social concerns subscale may be due 

to the fact that the items primarily reflect concerns related to social appearance or 

attractiveness, rather than other aspects of social performance (e.g., appearing lazy, 

unmotivated) that may be important to examine in the future.

Limitations to the current study are worth noting. First, although we provide preliminary 

cross-validation data from an analog clinical sample, we were unable to examine the 

relaxation sensitivity construct in individuals with clinician-diagnosed psychiatric disorders. 

Second, the current samples consisted primarily of white, female undergraduate students, 

limiting the generalizability of these results to other populations. The lack of racial/ethnic 

diversity and age restrictions are a limitation. Future studies should utilize more 

demographically diverse samples, and clinical samples with clinician-diagnosed 

psychological disorders. Third, the final three-factor model was reached through a series of 

three iterative EFAs with multiple items deletions. Although model fit did not appreciably 

change throughout these iterations, and the identified model was replicated in Study 2, this 

process could also limit the generalizability of the results by over-fitting the model to our 

initial data. Lastly, the current study relied on self-report measures, and a history of 

relaxation-induced anxiety was self-reported using a single-item question. This approach 

introduces the possibility of shared method variance and could potentially conflate the 

assessments of convergent validity. Future multi-method studies could strengthen the 

validity of the relaxation sensitivity construct by examining the predictive validity of the RSI 

in terms of fearful responding to real-time relaxation procedures.

Despite these limitations, results of the current study suggest that the RSI shows promise as 

a valid and reliable measure of relaxation sensitivity. Future studies utilizing diagnosed 

clinical samples, multi-method assessment techniques, and longitudinal designs are needed 

to further validate the measure and elucidate any effects of relaxation sensitivity on 

psychological outcomes in clinical and non-clinical groups.
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Appendix A

RSI

Please rate each item by selecting one of the five answers for each question. Please answer 

each statement by circling the number that best applies to you.

Very 
Little A Little Some Much Very 

Much

1. It scares me when I feel tension release in my muscles. 0 1 2 3 4

2. When I try to relax my body, I feel like I’m losing 
control. 0 1 2 3 4

3. I fear that if my body is relaxed, I won’t be socially 
appealing. 0 1 2 3 4

4. I don’t like to relax because it makes me feel out of 
contact with others. 0 1 2 3 4

5. It scares me when I am relaxing and begin to feel like I 
am losing a sense of time. 0 1 2 3 4

6.
When my body feels as if it has been slowed down, I 
worry that there might be something terribly wrong 
with me.

0 1 2 3 4

7. I worry that when I let my body relax, I will look 
unattractive. 0 1 2 3 4

8. I worry that when I let my body relax, I will look silly. 0 1 2 3 4

9. I don’t like activities like meditation because of the 
way they make my body feel. 0 1 2 3 4

10. Focusing on the present moment rather than the future 
or the past makes me feel anxious. 0 1 2 3 4

11. It scares me when my breathing becomes deeper. 0 1 2 3 4

12. I don’t like to relax because it makes me feel out of 
control. 0 1 2 3 4

13. I hate getting massages because of the feeling it creates 
when my muscles relax. 0 1 2 3 4

14. It scares me when I am relaxing and I feel like I’m 
floating. 0 1 2 3 4

15. It scares me when my limbs feel heavy. 0 1 2 3 4

16.
It frightens me when I’m relaxing and noises seem 
louder, muffled, or further away than they previously 
were.

0 1 2 3 4

17. I worry that when I let my body relax, people will 
make fun of me. 0 1 2 3 4

18. While I’m relaxing and images become fuzzy, I worry 
that something is wrong with me. 0 1 2 3 4

19. It frightens me to focus on my breathing. 0 1 2 3 4

20. I’m scared of doing relaxing activities because they 
make me feel vulnerable. 0 1 2 3 4

21. I don’t like to relax because I don’t like when my 
thoughts slow down. 0 1 2 3 4
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Table 1

Model Fit Indices for all Tested Solutions for the Initial Version of the RSI

CFI TLI SRMR RMSEA (90% CI)

1-factor .91 .90 .11 .06 (.06 – .07)

2-factor .95 .94 .09 .05 (.04 – .05)

3-factor .97 .97 .07 .04 (.03 – .04)

4-factor .98 .98 .06 .03 (.02 – .04)

5-factor .99 .98 .05 .03 (.02 – .03)

6-factor .99 .98 .05 .02 (.02 – .03)

Note. Standard cut-offs for fit indices: CFI > .95, TLI > .05, SRMR < .08, RMSEA < .06
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Table 2

Item Factor Loadings for Final Three-Factor Model

Item Factor

1 2 3

7. I worry that when I let my body relax, I will look unattractive. 1.06* −0.16 0.02

3. I fear that if my body is relaxed, I won’t be socially appealing. 0.98 −0.02 −0.11

8. I worry that when I let my body relax, I will look silly. 0.75 0.07 0.18

17. I worry that when I let my body relax, people will make fun of me. 0.75 0.20 −0.01

1. It scares me when I feel tension release in my muscles. −0.06 0.77 −0.11

11. It scares me when my breathing becomes deeper. −0.12 0.72 .00

15. It scares me when my limbs feel heavy. −0.01 0.70 0.01

9. I don’t like activities like meditation because of the way they make my body feel. −0.03 0.63 0.08

19. It frightens me to focus on my breathing. 0.04 0.58 0.09

6. When my body feels as if it has been slowed down, I worry that there might be something terribly wrong with 
me. 0.07 0.57 0.14

14. It scares me when I am relaxing and I feel like I’m floating. 0.02 0.57 0.24

16. It frightens me when I’m relaxing and noises seem louder, muffled, or further away than they previously were. .00 0.56 0.19

13. I hate getting massages because of the feeling it creates when my muscles relax. 0.01 0.52 0.30

18. While I’m relaxing and images become fuzzy, I worry that something is wrong with me. 0.27 0.52 .00

12. I don’t like to relax because it makes me feel out of control. −0.06 0.04 0.99

21. I don’t like to relax because I don’t like when my thoughts slow down. −0.24 −0.03 0.96

20. I’m scared of doing relaxing activities because they make me feel vulnerable. 0.18 0.04 0.70

4. I don’t like to relax because it makes me feel out of contact with others. 0.19 −0.01 0.67

5. It scares me when I am relaxing and begin to feel like I am losing a sense of time. 0.03 0.15 0.56

2. When I try to relax my body, I feel like I’m losing control. 0.13 0.21 0.54

10. Focusing on the present moment rather than the future or the past makes me feel anxious. −0.02 0.23 0.52

Note. Final items were organized by factor and renumbered to account for deleted items. 1 = Social Concerns; 2 = Physical Concerns; 3 = 
Cognitive Concerns.

*
The factor loading above 1.0 for item 7 was not associated with a negative residual variance.
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Table 3

Descriptive Statistics and Zero-order Correlations for RSI Factors and Total Score

1 2 3 4 M SD Possible Range Observed Range

1. RSI- SC - .42** .52** .72** 1.18 2.50 0 – 14 0 – 14

2. RSI- PC - - .65** .86** 2.48 3.56 0 – 40 0 – 20

3. RSI- CC - - - .89** 2.49 3.75 0 – 28 0 – 22

4. RSI- Total - - - - 6.16 8.21 0 – 84 0 – 45

**
p < .01.

SC = Social Concerns; PC = Physical Concerns; CC = Cognitive Concerns.
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Table 4

Zero-order Correlations Between the RSI and Measures of Validity in the Unselected Sample

RSI-Total RSI- PC RSI-CC RSI-SC

ASI- Total .63** .54** .56** .47**

ASI- PC .49** .49** .40** .30**

ASI- CC .57** .45** .53** .42**

ASI- SC .53** .42** .48** .43**

Social Anxiety .44** .34** .38** .39**

Panic .24** .25** .21** .13*

PTSD .35** .28** .32** .26**

Negative Affect .46** .35** .46** .31**

Worry .47** .39** .45** .30**

Depression .47** .38** .47** .31**

Dysphoria .49** .37** .48** .36**

Positive Affect −.24** −.14* −.23** −.25**

*
p <.05;

**
p < .001.

PC = physical concerns, CC = cognitive concerns, SC = social concerns. RSI = Relaxation Sensitivity Index; ASI = Anxiety Sensitivity Index-3 
(Taylor et al., 2007); Social Anxiety = Inventory of Depression and Anxiety Symptoms- Social Anxiety subscale (Watson et al., 2007); Panic = 
Inventory of Depression and Anxiety Symptoms- Panic subscale (Watson et al., 2007); PTSD = Inventory of Depression and Anxiety Symptoms- 
Traumatic Intrusions subscale (Watson et al., 2007); Negative Affect = Positive Affect Negative Affect Schedule- Negative Affect subscale (Watson 
et al., 1988); Worry = Penn State Worry Questionnaire (Meyer et al.,1990); Depression = Inventory of Depression and Anxiety Symptoms- 
Depression subscale (Watson et al., 2007); Dysphoria = Inventory of Depression and Anxiety Symptoms- Dysphoria subscale (Watson et al., 2007); 
Positive Affect = Positive Affect Negative Affect Schedule- Positive Affect subscale (Watson et al., 1988)
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Table 5

RSI and ASI-3 Scores Predicting Self-Reported Relaxation-Induced Anxiety

β Wald OR (95% CI) p-value

Model 1. RSI- Total .12 20.37 1.12 (1.07 – 1.18) .00

ASI- Total −.01 .49 .99 (.95 – 1.03) .48

Model 2. RSI- PC .17 12.66 1.18 (1.08 – 1.29) .00

ASI- PC −.00 .01 1.00 (.92 – 1.09) .93

Model 3. RSI- CC .22 18.67 1.25 (1.13 – 1.38) .00

ASI- CC .03 .59 1.03 (.95 – 1.12) .44

Model 4. RSI- SC .21 10.37 1.23 (1.08 – 1.40) .00

ASI- SC .01 .04 1.01 (.94 – 1.08) .84

Note. All models controlled for gender and negative affect. RSI = Relaxation Sensitivity Index; ASI = Anxiety Sensitivity Index-3 (Taylor et al., 
2007). PC = physical concerns, CC = cognitive concerns, SC = social concerns.
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Table 6

Zero-order Correlations Between the RSI and Measures of Validity in the Non-Clinical and Symptomatic 

Samples

Non-Clinical Sample Symptomatic Sample

RSI-Total RSI-PC RSI-CC RSI-SC RSI-Total RSI-PC RSI-CC RSI-SC

ASI- Total .37** .39** .26** .30** .35** .31** .31** .27**

ASI- PC .30** .35** .21** .23** .26** .33** .20** .19*

ASI- CC .31** .32** .26** .20** .34** .29** .32** .32**

ASI- SC .17** .17** .10 .19** .26** .24** .25** .17*

Social Anxiety .19** .19** .14** .19** .27** .22** .23** .26**

Panic .22** .22** .23** .18** .36** .43** .34** .21**

PTSD .22** .22** .24** .16** .21** .24** .24** .15*

Negative Affect .33** .32** .31** .22** .23** .19** .28** .16*

Worry .08 .05 .13* .05 −.03 −.11 .10 −.03

Depression .33** .28** .33** .28** .11 .06 .17* .11

Dysphoria .28** 24** .29** .22** .13 .07 .18* .17*

Positive Affect −.15** −.14* −.10 −.13* .08 .09 .11 .03

*
p <.05;

**
p < .001.

PC = physical concerns, CC = cognitive concerns, SC = social concerns. RSI = Relaxation Sensitivity Index; ASI = Anxiety Sensitivity Index-3 
(Taylor et al., 2007). Citations for all measures are the same as indicated in Table 4.
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