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ABSTRACT 

This study investigated the predictive validity of the ten Rorschach Performance Assessment 

System (R-PAS) variables from the Stress and Distress domain, by testing whether they 

predicted increased sympathetic reactivity to a mild, laboratory-induced stress, occurred one 

week after Rorschach administration. A relatively small student sample (N = 52) contributed to 

this research: During a first meeting (T1) participants were administered the Rorschach task 

according to R-PAS guidelines; about one week later (T2) their electrodermal activity (EDA) 

was recorded during exposure to a mild laboratory stress-inducing task. Based on literature 

indicating that exposure to stress tends to increase physiological vulnerability/reactivity to 

stressful situations, we anticipated that Stress and Distress R-PAS variables measured at T1 

would positively correlate with increased sympathetic reactivity to stress at T2, as indicated by 

greater EDA changes from baseline to stress and recovery. Results partially confirmed our 

hypotheses: The (a) the mean of and (b) the majority of the Stress and Distress R-PAS variables 

were significantly correlated, in the expected direction, with medium and medium to large effect 

sizes. 
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Rorschach Performance Assessment System (R-PAS) and Vulnerability to Stress:  

A Preliminary Study on Electrodermal Activity during Stress 

1. Introduction 

Recently, a new Rorschach method aimed at enhancing the utility and psychometric 

foundation of Rorschach-based assessment was introduced. Named Rorschach Performance 

Assessment System (R-PAS; Meyer et al., 2011), its goal is to carry on and extend the efforts of 

the Comprehensive System (CS; Exner, 2003) to link Rorschach inferences to their evidence-

base. Compared to CS, R-PAS has introduced some important, technical modifications (for 

details, see Meyer, 2011; and Meyer and Eblin, 2012). First, R-PAS administration includes 

procedures aimed at constraining the number of responses per protocol (R), so as to improve the 

psychometric efficiency of the test and reduce the number of overly short, poorly informative 

records (see Reese et al., 2014). Second, some CS variables are not included in R-PAS, others 

are included but with some variations (e.g., Viglione et al., 2014; Viglione, et al., 2011), and a 

few other variables that were not part of CS are included in R-PAS (e.g., Graceffo et al., 2014). 

The choice of which variables to select for R-PAS was largely affected by findings emerged 

from a series of systematic reviews and meta-analyses recently published in Psychological 

Bulletin (Mihura et al., 2013; see also Wood et al., 2015, and Mihura et al., 2015). Third, 

differently from CS, R-PAS draws on internationally-based (rather than U.S.) normative 

reference data, consistent with emerging research indicating that standard CS norms notably 

differ from many nonclinical samples from all over the world (Giromini et al., 2014; Meyer, et 

al., 2007; Meyer et al., 2014; Meyer et al., 2015; Viglione and Giromini, 2016; Viglione and 

Meyer, 2008). Based on these international norms, R-PAS raw scores may be converted into 

easy-to-use, standardized and normalized, standard scores (SS), which have a median of 100 and 

2 
 



R-PAS and Vulnerability to Stress 

standard deviation of 15. SS are derived from percentile transformation rather than scores means 

and standards deviations. This technique was adopted to place all variables on the same metric 

despite the uneven skew across the interpreted variable. 

Because R-PAS was introduced recently in 2011, additional research on its validity and 

reliability would be beneficial. To contribute to this field of literature, the current study 

investigated the predictive validity of a subset of R-PAS scores. Specifically, we focused on R-

PAS variables included in the Stress and Distress domain, one of the interpretive categories for 

R-PAS. We tested whether they are related to increased sympathetic arousal both during and 

soon after a laboratory, stress-inducing task.  

1.1. Stress and Distress R-PAS Variables 

R-PAS variables in the Stress and Distress domain are: inanimate movement (m); diffuse 

shading (Y); morbid content (MOR); Suicide Concern Composite (SC-Comp); Potentially 

Problematic Determinants (PPD); sum shading (YTVC’); Color-Shading Blend (CBlend); 

achromatic color (C’); Vista (V); and Critical Content divided by the number of responses 

(CritCont%). They are deemed to measure different aspects of the psychological functioning that 

relate, in various forms, to stress and distress. Below we briefly review them one at a time, based 

on the information reported in the R-PAS manual (Meyer et al., 2011). It should be pointed out 

that the negative or activating aspects of the interpretations are emphasized here as they are more 

relevant to this research. 

Inanimate movement (m) is coded when the respondent sees inanimate objects in the act 

of moving, such as “clouds moving away” or “fireworks exploding in the air.” This response is 

thought to reflect experiences associated with forces and activity outside of one’s control and 

also indicative of distracting ideation.  Hence, it is interpreted as an index of internal tension or 

3 
 



R-PAS and Vulnerability to Stress 

stress. Empirical data indicate that m correlates with experienced trauma, but not with self-

reported anxiety. 

Diffuse shading (Y) is coded when the respondent uses the shading of the inkblot to 

produce his or her response. Because this behavior reflects sensitiveness and attention to the 

tonal subtleties of the inkblot, when it occurs persistently across the responses it may reveal 

anxious vulnerability. Though additional studies on this topic are needed, some research data 

indicate that Y may in fact reflect a state of helplessness or uncontrollable stress. 

 Morbid content (MOR) is coded when the response includes some direct or indirect 

reference to death, damage and/or dysphoria. Multiple evidence relates MOR to depression, 

distress, trauma and related phenomena. Broadly stated, MOR associates with negative or 

damaged self-representations and depressive or negative attributions to the world. 

The Suicide Concern Composite (SC-Comp) is a dimensional score that incorporates and 

combines several Rorschach variables presumably associated with suicidal ideation, risk or 

intentionality. Some research data indicate that its earlier, dichotomous version (i.e., the CS 

Suicide Constellation) predicts near-lethal suicidal acts and associates with serotonin turnover. 

The variable Potentially Problematic Determinants (PPD) is generated by summing the 

values of a number of Rorschach scores theoretically associated with experiencing disturbing or 

stressful demands. Because the codes that make up PPD are considered to be psychologically 

taxing, this variable may be interpreted as an index of general, experienced, stressful stimulation. 

The variable Sum shading (YTVC’) is a score that becomes elevated when the 

respondent repetitively uses the shaded or achromatic features of the ink to generate his or her 

responses. Because this behavior likely reflects a marked sensitivity to dark, murky, mixed, 
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inconsistent, or indefinite features of the perceptual stimulus, YTVC’ is thought to reveal 

implicit distress or an unsettled state. 

Color-Shading Blend (CBlend) is coded when the respondent uses both the color and the 

shading of the ink to provide his or her response. Attending to colorful stimulations presumably 

reflects an attentiveness to emotionally loaded, vibrant or compelling stimuli. Conversely, 

attending to shading and/or dark or achromatic colors is typically considered as indicative of 

implicit distress. Accordingly, the CBlend variable is usually interpreted as an index emotional 

sensitivity. 

Achromatic color (C’) is coded when a response incorporates white, gray, or black 

features. Because it implies an attitude toward attending to or paying particular attention to dark 

or non-colorful stimuli, C’ is thought to associated with depression and deadened emotional 

reactivity. 

Vista (V) is coded when a three-dimensional effect is created by using some shaded 

features of the inkblot. This involves a sensitivity to the inconsistencies or contradictions in the 

stimulus and a stepping back or distancing visual process. Cognitively this involves some 

sophistication, but in a more negative context, V is thought to be associated with self-criticism or 

a painful or dysphoric affect, as supported by some empirical data. 

Finally, Critical Content divided by the number of responses (CritCont%) is a variable 

that measures the presence of crude or disturbing themes in a Rorschach protocol, for example 

explosions, blood, damage, or aggression. It is typically interpreted as an index of the presence 

of such disruptive thoughts in consciousness and severity of psychopathology, and it is also 

associated with a history of trauma. 

1.2. Stress, Sympathetic Reactivity to Stress, and Electrodermal Activity 
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Broadly stated, stress may be defined as a perturbation (either real or just perceived) to a 

person’s psychological well-being or physiological homeostasis, and distress may be conceived 

of as a condition in which one’s adaptive response or reaction to stress does not succeed at 

reestablishing homeostasis (Carstens and Moberg 2000; Moberg 1987). From this perspective, 

environmental stressors are activating and motivating, and good coping entails a successful 

response that relieves perturbation. Research supports the conclusion that persistent exposure to 

acute or chronic stress may alter an individual’s coping mechanisms and biological functions: 

when stress persists (e.g., because attempts to relief it fail or are ineffective), the person becomes 

gradually more and more vulnerable to various sources of stressors, which typically is 

manifested in an over-reactivity to mild stressors (Moberg, 2000). Essentially, the more a person 

is subjected to stress and distress and is not able to reduce it, the poorer his/her ability to cope 

with stress will tend to be. 

Stressful situations typically trigger increased activity in the sympathetic nervous system 

(SNS). In response to a stressor, SNS activity increases to mobilize metabolic energy for fight-

or-flight reaction (e.g., McEwen, 1998). In these situations, the adrenal glands release cortisol 

and other stress hormones, and the sympathetic-adrenomedullary axis releases catecholamines 

(mainly adrenaline and noradrenaline) to meet the increased metabolic demands posed by the 

stressor. Prolonged release of catecholamines, however, may induce serious consequences for 

both physical and mental health. In fact, high levels of stress hormones increase the risk for 

phenomena such as hypertension, insulin resistance, hypercholesterolemia, and hyperlipidemia 

(e.g., Brindley and Rolland, 1989, Rosmond et al., 1995), which in turn are primary risk factors 

for various life-threatening metabolic and cardiovascular conditions. High levels of stress 

hormones also tend to affect the activity of neurotransmitters important to brain structures such 
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as the amygdala and the hippocampus, increasing the likelihood to develop psychological 

problems such as anxiety, sleep disorders, or selective cognitive impairments (Arnsten, 1998; 

Lupien and Meaney 1998; De Kloet et al., 1998; McEwen et al., 1999; Nemeroff, 1996; Rosen 

and Schulkin, 1998). As such, individuals who are vulnerable to stress and distress are generally 

show exaggerated sympathetic reactions to stress (Meaney, 2001). 

Among others, a commonly adopted method to measure SNS vulnerability and reactivity 

to stressful situations is to measure electrodermal activity (EDA) fluctuations (Porges, 1991). 

Indeed, because EDA depends on activity of sweat glands, and sweat glands are innervated by 

the SNS (and not by the parasympathetic nervous system), changes in skin conductance, or EDA 

levels are thought to reflect activity of the SNS. Therefore, greater EDA changes from a baseline 

to a stressful condition likely reflect greater vulnerability, or SNS reactivity, to day-by-day 

stressors. In line with this hypothesis, increased EDA changes from baseline to stress associates, 

for example, with self-reported anxiety (Weems et al., 2005) and internalizing symptoms (El-

Sheikh, 2005). 

1.3. The Current Study 

Because exposure to stress and distress tends to increase physiological vulnerability and 

responsivity to stress, one may reasonably expect that R-PAS variables in the Stress and Distress 

domain would be associated with increased sympathetic reactivity to stress. Indeed, given that 

exposure to stress and distress associates with increased vulnerability to stress, the levels of 

stress and distress detected by the Rorschach inkblot method should correlate with the 

respondent’s degree of sympathetic reactivity during a stressful situation or challenging task. 

The current study investigated this hypothesis by conducting a simple experiment with a 

relatively small student sample (N = 52). During a first meeting (T1) participants were 
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administered the Rorschach task according to R-PAS guidelines; about one week later (T2) their 

EDA was recorded during exposure to a mild laboratory stress-inducing task, involving a three-

phase baseline-stress-recovery trial. Because EDA changes from baseline to stress are supposed 

to index sympathetic activity and vulnerability (Papez, 1937; Christie, 1973; Boucsein, 1992; 

Ionescu-Tirgovişte and Pruna, 1993; Kozarić-Kovacić et al., 2010; Mestanik et al., 2014), we 

hypothesized that Stress and Distress R-PAS variables measured at T1 would positively correlate 

with increased EDA changes from baseline to stress at T2 (i.e., with increased sympathetic 

reactivity to stress). Additionally, assuming that EDA changes from baseline to recovery reflect 

prolonged sympathetic arousal following stress, we also tested correlations between Stress and 

Distress R-PAS variables and EDA changes from baseline to recovery. 

2. Method 

2.1. Participants and Procedures 

The present article reports on EDA and Rorschach data from 52 psychology students (42 

women) ranging in age from 18 to 25 (M = 20.8; SD = 1.5). All participants were recruited at 

University of Turin (Italy), during psychology classes, after the bio-ethical committee of the 

institution had formally approved the research project. Participants had never been administered 

the Rorschach, and in line with commonly adopted procedures for studies on SNS functioning, 

inclusion and exclusion criteria required that participants were not currently undertaking 

psychiatric medications, did not have history of psychiatric disorders or neurological illness, 

were not currently affected by psychological disorders, were non-smokers, and were not engaged 

in professional sport activities. All participants (as well as examiners) were native Italian 

speaking. 
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Participants were seen on three occasions. Initially, prospective participants were met in a 

quiet room to ensure inclusion and exclusion criteria, and to obtain written consent. During this 

preliminary meeting, some baseline psychophysiological data (e.g., heart rate, skin conductance, 

etc.) were collected to check for potential physiological anomalies, to inspect test-retest 

reliability of our physiological measure (i.e., EDA), and to let participants familiarize with our 

EDA recording procedures. At this step, one prospective participant was excluded from the study 

because of an extremely elevated EDA signal, which the participant revealed to be due to her 

being affected by hyperhidrosis, a medical condition in which individuals sweat excessively and 

unpredictably (Maillard and Lecouflet, 2015). Importantly, this step also allowed participants to 

become familiar with our electrophysiological recording procedures, so that at T2 (see below) 

their baseline EDA would not be affected by reactions to the experimental, recording situation 

(which would obviously affect also skin conductance differences between baseline, stress and 

recovery conditions). 

About one week later, individuals included in the study were administered the Rorschach 

task, R-PAS method (T1). Four examiners contributed to Rorschach data collection: All were 

advanced psychology students (i.e., research assistants) who had previously attended and passed 

a college-level Rorschach course, and who had been in Rorschach training with the first or 

second author for several months. The first and second authors, who are expert Rorschach users, 

carefully supervised data collection and coding of all protocols. 

About one week after T1, the same participants were exposed to a standard three-phase, 

baseline-stress-recovery experimental paradigm while their EDA was recorded (T2). 

Specifically, during baseline, they were asked to rest quietly for 12 minutes (during the first 6 

minutes they were asked to relax while standing up, during the last 6 minutes they were asked to 
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relax while sitting). Immediately after this resting period, a 6 minutes stress-inducing task was 

initiated (stress). This task involved performance of serial subtraction, i.e., the Mental Arithmetic 

Task (Dickerson and Kemeny, 2004) accompanied by discouraging feedback (sometimes called 

‘harassment’) from the experimenter (e.g., ‘Stop a second – remember to go as fast as you 

possibly can. Okay, keep going’). This method of inducing stress and anxiety has been widely 

used in previous social psychophysiological studies (for example Condren et al., 2002; Earle et 

al., 1999; Kirschbaum et al., 1995; Lai and Linden, 1992), and debriefing after the experiment 

revealed that none of the participants could tell that these interruptions were staged, and all were 

feeling angry, frustrated, and/or stressed. The physiological data provide further, objective 

support for effectiveness of the stress intervention: As shown in Figure 1, statistically significant 

EDA changes occurred from baseline to stress, p < .01. The procedure ended with a 6 minute 

recovery period (recovery), in which participants were asked again to rest quietly. Although 

EDA did decrease from stress to recovery, EDA at recovery still was significantly higher than at 

baseline, p < .01, thus indicating that some sympathetic arousal persisted also after the stressful 

stimulation, during recovery (see Figure 1). Noteworthy, the association between skin 

conductance level at rest during our preliminary meeting and skin conductance level at T2 

baseline, i.e., about two weeks later, consisted of an intraclass correlation coefficient (ICC) of 

.84, which is indicative of excellent test-retest stability, thus leaning support to the high 

reliability our target, electrophysiological measure (for benchmarks to interpret ICC values, see 

Cicchetti, 1994; and Shrout and Fliess, 1979). Upon completion of the recovery phase, 

participants were thanked for their participation, and debriefed that the interruptions (i.e., 

discouraging feedback) during the Mental Arithmetic Task were staged. 

2.2. Measures 
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2.2.1. Rorschach Variables and Inter-rater Reliability 

As indicated above, the current study focused on variables located in the Stress and 

Distress interpretative domain of R-PAS. Specifically, we investigated the following variables: 

inanimate movement (m); diffuse shading (Y); morbid content (MOR); Suicide Concern 

Composite (SC-Comp); Potentially Problematic Determinants (PPD); sum shading (YTVC’); 

Color-Shading Blend (CBlend); achromatic color (C’); Vista (V); and Critical Content divided 

by the number of responses (CritCont%). 

To assess inter-rater reliability, the first author, who is an expert R-PAS user who serves 

as reviewer for the official “R-PAS proficiency” certification exam (see www.r-pas.org), 

randomly selected and independently recoded 15 of the available protocols whose collection and 

scoring were previously supervised by the second author. For the variables included in the 

current study, intraclass correlation coefficients (ICCs) ranged from 0.77 (MOR) to 0.96 (PPD), 

thus indicating excellent inter-rater reliability (for benchmarks on how to interpret ICCs, see 

Cicchetti, 1994; and Shrout and Fliess, 1979). 

2.2.2. Electrodermal Activity (EDA) Measurement 

Since temperature and humidity can influence EDA (Boucsein, 1992), all participants 

were welcomed in temperature and humidity controlled rooms (~18-22°C; humidity not higher 

than 50%). Along the same lines, because EDA may be affected by Circadian rhythms too 

(Venables & Mitchell, 1996), experimental sessions were held during the same time (9.30 am – 

1.30 pm) in the same season.  

Upon arrival, each participant was invited to seat in an armchair with comfortable 

headrest, arms, and back. After following standard, skin-cleaning procedures (Fowles et al., 

1981; Schmidt and Walach, 2000), EDA was measured by applying Ag-AgCl electrodes on the 
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distal (first) phalanges of the index and middle fingers of the participants’ dominant hand. 

Electrical signal, more in detail, was recorded on line using Psycholab VD13S system (Satem, 

Rome, Italy) interfaced to a portable computer via Ethernet cable and with Psycholab P.C. 

Software (Operating system-Windows XP). It was acquired in micro-Siemens (µS) at a sampling 

rate of 100 Hz, via constant voltage method (0.5 V). To detect and remove artifacts and noise 

peaks, data were filtered and pre-processed off line by using STAPIK.  

Because our goal was to examine sympathetic reactivity and vulnerability to stress, our 

statistical analyses focused on the EDA changes from baseline to stress and recovery. More 

specifically, the increment of the average EDA during stress over the average EDA during 

baseline was labeled “EDA Change: Stress minus Baseline,” and was used as proxy marker for 

sympathetic reaction to stress. The increment of the average EDA during recovery over the 

average EDA during baseline was labeled “EDA Change: Recovery minus Baseline,” and was 

used as proxy marker for prolonged, sympathetic arousal following stressful stimulation. This 

procedure follows previous EDA studies with baseline, stress, and/or recovery conditions 

(Healey and Picard, 2005; El-Sheikh et al. 2007; Reinhardt et al., 2012).  

2.2.3. Data Analysis 

Prior to analyzing the data, we checked for outliers, anomalous data, missing values, 

artifacts, and other potential sources of error. As noted above, we also tested the reliability of our 

target measures. In fact, both the inter-rater reliability of the selected Rorschach variables and the 

test-retest stability of our EDA measurement were found to be excellent, according to standard 

benchmarks. 

The main hypothesis of the study was that Stress and Distress R-PAS variables would 

predict sympathetic reactivity to stress. To investigate this hypothesis, a correlation matrix 
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investigating the association of Stress and Distress R-PAS variables to “EDA Change: Stress 

minus Baseline” and “EDA Change: Recovery minus Baseline” was generated. 

3. Results 

In table 1, we summarize descriptive statistics of R-PAS variables in the Stress and 

Distress domain. As one may easily notice, none of the Rorschach variables had skew greater 

than 2.0 or kurtosis greater than 7.0, so that no mathematical steps to deal with non-normality 

issues were deemed necessary (for details, see Curran et al., 1996). In addition, no outliers were 

detected. Conversely, one of the EDA variables under investigation initially presented one 

extreme outlier value. Specifically, one of the subjects had an “EDA Change: Stress minus 

Baseline” value of 23.2 µS, which was more than three standard deviations above the mean of 

the sample. Accordingly, this variable was Winsorized, and its outlier value was set to one unit 

above the second-highest value of the variable, i.e., it was set to 16.0. It should be noted, 

however, that post-hoc analyses revealed that regardless of whether we used the original, non-

transformed EDA change variable, or its Winsorized version, results would lead to exactly the 

same conclusions in terms of significance testing, with virtually identical effect sizes. 

Descriptive statistics for all EDA measures under investigation are reported in Table 2. 

Despite the sample size being relatively small (N = 52), which obviously limits statistical 

power, the mean of all Stress and Distress variables correlated .30 (p = .03) with sympathetic 

reactivity to stress (i.e., “EDA Change: Stress minus Baseline”), and .40 (p < .01) with continued 

sympathetic activation during recovery (i.e., “EDA Change: Recovery minus Baseline”). Nine of 

the 20 tested correlations were significant at p < .05 and 19 were the expected, positive direction. 

In more detail, three Rorschach variables, i.e., MOR, CBlend, and V, significantly 

correlated with “EDA Change: Stress minus Baseline”, and six correlated with “EDA Change: 
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Recovery minus Baseline.” Three additional results (YTVC’ with EDA Change: Stress minus 

Baseline, and C’ and CritCont% with EDA Change: Recovery minus Baseline) would be 

statistically significant at a less conservative alpha value of .10. On the other hand, none would 

remain statistically significant at a Bonferroni-corrected alpha level of p = .0025 (i.e., .05 / 20). 

We next conducted multiple regression analyses to test whether the R-PAS codes that 

produced significant correlations with our criterion variables would make unique contributions to 

their prediction. Specifically, MOR, CBlend, and V were entered as predictors in a first, stepwise 

regression model with “EDA Change: Stress minus Baseline” as criterion variable; MOR, SC-

Comp, PPD, YTVC’, CBlend, and V were next entered as predictors in a second, stepwise 

regression model with “EDA Change: Recovery minus Baseline” as criterion variable. 

Interestingly, both these analyses generated a very similar model, in which V and MOR were the 

two best predictors. In fact, the first of these models (i.e., the one with “EDA Change: Stress 

minus Baseline” as criterion variable) was statistically significant F(2, 49) = 8.69, p ≤ 0.01, and 

accounted for about 25% of the criterion variance, R = 0.51, R2 = 0.26, Adjusted R2 = 0.23, with 

both MOR, β = 0.38, p < 0.01, and V, β = 0.35, p < 0.01, uniquely contributing to the prediction. 

The second of these models (i.e., the one with “EDA Change: Recovery minus Baseline” as 

criterion variable) also was statistically significant F(2, 49) = 8.61, p ≤ 0.01, also accounted for 

about 25% of the criterion variance, R = 0.51, R2 = 0.26, Adjusted R2 = 0.23, and also had MOR, 

β = 0.38, p < 0.01, and V, β = 0.35, p < 0.01, uniquely contributing to the prediction. Taken 

together, these findings indicate that MOR and V were the best predictors of both sympathetic 

reactivity to stress, and continued sympathetic arousal after stress, during recovery.  

As an example, Figure 2 graphically shows the association with EDA reactions to stress 

produced by two composite variables obtained either by averaging the SS of all Stress and 
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Distress R-PAS variables, or by averaging the SS of MOR and V only. All in all, these graphical 

representations contribute to showing that the observed relationships between the selected R-

PAS variables and the EDA reactions to stress are unlikely to be the result of measurement 

artifacts or outliers. 

4. Discussion 

The current study investigated whether ten Stress and Distress R-PAS variables 

associated with increased sympathetic reactivity and vulnerability to stress, as one would expect 

given that exposure to stress and distress typically enhances physiological responsivity to stress. 

With a relatively small student sample (N = 52), we analyzed electrodermal activity (EDA) in 

response to a mild laboratory stress-inducing task and tested whether EDA responses (i.e., EDA 

differences from baseline to stress and recovery) could be predicted by R-PAS variables in the 

Stress and Distress domain. In line with our hypotheses, several Stress and Distress R-PAS 

variables were significantly associated with increased EDA responses to stress, and 19 of the 20 

tested correlations were in the expected direction. In particular, MOR and V were the best 

predictors of sympathetic reactivity to stress, and continued sympathetic arousal during recovery. 

The fact that MOR significantly associated with our criterion variables with a medium or 

medium to large effect size (Cohen, 1988) is not surprising. According to Mihura et al. (2013), 

the MOR is one of the most valid variables within the Stress and Distress domain, and Exner 

(2003) designed the score as a measure of depression. Furthermore, the response process behind 

the production of MOR’s is largely in line with its traditional interpretation. Indeed, MOR’s are 

deemed to reflect morbid, pessimistic, and/or damaged ideation processes, and are therefore 

believed to indicate that the respondent might view himself/herself as a distressed person, who is 

flawed or harmed by life. The results of our study support the traditional interpretation of 
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MOR’s, as more distressed individuals are more likely to show increased reactivity or 

vulnerability to stress. 

V also significantly correlated with our criterion variable, with a medium or medium to 

large effect size. Typically, this variable is interpreted as index of implicit distress, as it reflects a 

marked sensitivity to the diffuse, mixed, dark and/or indefinite nuances of the inkblot, and it 

involves taking perspective or distance. Though V has demonstrated enough empirical support so 

that it is part of R-PAS, currently there is some debate as to whether it actually reflects a 

maladaptive behavior, as in fact shading tends to positively correlate with development 

(Giromini et al., 2014; Meyer et al., 2007; Stanfill et al., 2013). Given the observed association 

between V and sympathetic reactivity to stress, our findings do support the hypothesis that it may 

index implicit distress and vulnerability to stress. 

Interestingly, when MOR and V were entered together in multiple regression analyses, 

our criterion variables were predicted with multiple-R’s of 0.5, and both the Rorschach scores 

uniquely contributed to their prediction. Based on these findings, future research might further 

test whether combining the scores of these two variables would offer any advantages over using 

each variable individually. Indeed, because these codes address relatively different aspects 

associated with stress – MOR reflects morbid content and reveals damaged or dysphoric visual 

imagery, while V is a determinant score and indicates attention to tonal subtleties or dark 

nuances associated with dimensionality and/or perspective taking – a composite score integrating 

the scores of MOR and V might be particularly sensitive to measure vulnerability to stress. 

Future research might further investigate these speculations. 

Somewhat surprisingly, some stress and distress variables failed to produce significant 

correlations with the criterion. In some cases, this unexpected finding might be due to our sample 
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size being relatively small so that we did not have enough power to detect medium to small effect 

sizes. This might be particularly true for variables such as C’ or CritCont%, which in fact 

produced r values close to or greater than .2 in the expected direction, albeit not significantly so. 

However, such an explanation would not apply to variables such as inanimate movement (m) or 

diffuse shading (Y), which yielded much smaller effect sizes with Pearson r values approaching 

zero. Accordingly, future studies should further investigate whether these variables may or may 

not associate with psychological constructs close to that of vulnerability to stress.  

Our study has a number of limitations that deserve mentioning. The most evident limit of 

our study is the small sample size, which did not allow to detect medium-small effect sizes. 

Indeed, with our limited power, none of the correlations remained significant after applying a 

conservative, Bonferroni-corrected alpha level of .0025. Thus, because type 1 and type 2 errors 

are possible with our multiple analyses, our findings are to be considered as preliminary, and 

should be replicated and explored with other criteria and large samples. Additionally, the sample 

only comprised students, which also limits the generalizability of the findings. The relatively 

homogeneity of the sample also might have contributed to produce a floor effect, given that it is 

unlikely that our participants actually had severe vulnerability to stress. Another important 

limitation of this study is that because our experiment used a laboratory stress-inducing task, the 

ecological validity of our research may be questioned. Lastly, it should be noted that EDA 

responses may be attenuated by conditions such as depression or autonomic diabetes neuropathy: 

although our inclusion/exclusion criteria required the participants to be mentally and physically 

healthy, we cannot rule out that our data still were affected by some uncontrolled, similar factors.  

Despite these (and other) shortcomings, our study still has the merit to be the first to 

report data on the predictive validity of the stress and distress R-PAS variables by using 
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physiological data. In particular, it is noteworthy that despite all the limitations listed above, 

some of the Rorschach scores taken into consideration were in fact able to predict the 

physiological response to stress a participant would have had about a week later. 

18 
 



R-PAS and Vulnerability to Stress 

References  

 

Arena, J.G., Blanchard, E.B., Andrasik., F., Cotch, P.A., Myers, P.E., 1983. Reliability of 

 psychophysiological assessment. Behav. Res. Ther. 21, 447 – 460.   

Arnsten, A. F. T., 1998. The biology of being frazzled. Science, 280, 1711 – 1712. DOI:

 10.1126/science.280.5370.1711. 

Boucsein, W., 1992. Electrodermal activity, Plenum Press, New York, NY. 

Brindley, D.N., Rolland, Y., 1989. Possible connections between stress, diabetes, obesity, 

 hypertension and altered lipoprotein metabolism that may result in atherosclerosis. 

 Clin. Sci.77, 453 – 61. http://www.ncbi.nlm.nih.gov/pubmed/2684477. 

Carstens, E, Moberg, GP., 2000. Recognizing pain and distress in laboratory animals. ILAR J. 

41, 62 – 71. 

Christie, M.J., 1973. Electrodermal activity and the stress response. A review. Acta Med. Pol. 14, 

 343–55. http://www.ncbi.nlm.nih.gov/pubmed/4587186. 

Chrousos, G., Gold, P., 1992. The concept of stress system disorders: Overview of behavioral 

 and physical homeostasi. Jama-J Am. Med. Assoc. 267, 1244 – 52. DOI: 

 10.1001/jama.267.9.1244. 

Cicchetti, D. V., 1994. Guidelines, criteria, and rules of thumb for evaluating normed and 

 standardized assessment instruments in psychology. Psychol. Assessment. 6, 284 – 290. 

 DOI: 10.1037/1040-3590.6.4.284. 

Cohen, J., 1988. Statistical power analysis for the behavioral sciences (2nd ed.). Erlbaum,  

 Hillsdale, NJ 

19 
 



R-PAS and Vulnerability to Stress 

Condren, R.M., O’Neill, A., Ryan, M.C.M. , Barrett, P., Thakore J.H., 2002. HPA axis  response 

 to a psychological stressor in generalised social phobia. Psychoneuroendocrino. 27, 693 

 – 703. http://dx.doi.org/10.1016/S0306-4530(01)00070-1. 

Crocetti, A., Masaraki, S., Merati, S., Menotti, R., Forti, S., Aiello, G., 2010. 

Psychophysiological Stress Profile: A Protocol to Differentiate Normal vs Pathological 

Subjects. Activ Nerv Super. 52, 241 – 245. 

Curran, P.J., West, S. G., Finch, J. F., 1996. The robustness of test statistics to nonnormality 

 and specification error in confirmatory factor analysis. Psycholo. Methods. 1,16 – 29. 

 http://dx.doi.org/10.1037/1082-989X.1.1.16. 

De Kloet, E.R., Vreugdenhil, E., Oitzl, M.S., Joëls, M., 1998. Brain corticosteroid receptor 

balance in health and disease. Endocr Rev. 19, 269 – 301. DOI: 

http://dx.doi.org/10.1210/edrv.19.3.0331.  

Dickerson, S., Kemeny, M., 2004. Acute Stressors and Cortisol Responses: A Theoretical 

 Integration and Synthesis of Laboratory Research. Psychol Bull. 130, 355 – 391. DOI: 

 10.1037/0033-2909.130.3.355. 

Earle, T.L., Wolfgang, L.,Weinberg, J.,1999. Differential effects of harassment on 

 cardiovascular and salivary cortisol stress reactivity and recovery in women and men. J. 

 Psychosom. Res. 46, 125 – 141. DOI: http://dx.doi.org/10.1016/S0022-

 3999(98)00075-0. 

El-Sheikh, M., 2005. Stability of respiratory sinus arrhythmia in children and young adolescents: 

A longitudinal examination. Dev. Psychobiol. 46, 66–74. DOI: 10.1002/dev.20036.  

20 
 



R-PAS and Vulnerability to Stress 

El-Sheikh, M., 2007. Marital Conflict and Risk for Child Maladjustment over Time: Skin 

Conductance Level Reactivity as a Vulnerability Factor. J. Abnorm. Child. Psychol. 35, 

715–727. DOI 10.1007/s10802-007-9127-2. 

Everitt, B.S., 2002. The Cambridge Dictionary of Statistics, 2nd ed. Cambridge University Press, 

 Cambridge, UK. 

Exner, J. E., 2003. The Rorschach: A comprehensive system. Vol. 1: Basic foundations and 

 principles of interpretation, 4th ed. Wiley, Hoboken, NJ. 

Fowles, D. C., Christie, M. J., Edelberg, R. 1981. Publication recommendations for 

electrodermal measurements. Psychophysiology. 18, 232 –239. 

Giromini, L., Viglione, D. J., McCullaugh, J., 2015. Introducing a Bayesian approach to 

 determining degree of fit with existing Rorschach norms. J. Pers. Assess. 97, 354 – 363. 

 DOI: 10.1080/00223891.2014.959127. 

Giromini, L., Viglione, D.J, Brusadelli, E., Lang, M., Reese, J.B., Zennaro, A., 2015. Cross-

 Cultural Validation of the Rorschach Developmental Index.  J. Pers. Assess. 97, 348 – 

 353. DOI: 10.1080/00223891.2014.960927.  

Graceffo, R. A., Mihura, J. L., Meyer, G. J.,  2014. A meta-analysis of an implicit measure of 

 personality functioning: The Mutuality of Autonomy Scale. J. Pers. Assess. 96, 581 – 

 595. DOI: 10.1080/00223891.2014.919299. 

Healey, J.A, Picard, R. W., 2005. Detecting Stress During Real-World Driving Tasks Using 

Physiological Sensors. IEEE T .Intell. Transp. 6, 156 - 166. 

DOI:10.1109/TITS.2005.848368. 

Ionescu-Tirgovişte, C., Prună, S., 1993. The pattern of the electrodermal activity as indicator 

 of stress related reaction. Rom. J Physiol. 30, 207 – 218.  

21 
 



R-PAS and Vulnerability to Stress 

Kirschbaum, C., Prüssner, J.C., Stone, A.A., Federenko, I., Gaab, J., Lintz, D., Schommer, N., 

 Hellhammer, D.H., 1995. Persistent high cortisol responses to repeated psychological 

 stress in a subpopulation of healthy men. Psychosom. Med. 57, 468 – 74.  

Kozarić-Kovačić, D., Sakoman, A.J., Jovanovic, T., Milas, G., 2010. Psychophysiological 

 Indicators of Acute Stress Disorder. St. Health. 154, 185 – 189. DOI  10.3233/978-1-

 60750-561-7-185. 

Lai, J. Linden, W., 1992. Gender, anger expression style, and opportunity for anger release 

 determine cardiovascular reaction to and recovery from anger provocation. 

 Psychosom. Med. 54, 297 – 310. DOI: 10.1097/00006842-199205000-00006. 

Lupien, S., Meaney, M.J., 1998. Stress, glucorticoids, and hippocampus aging in rat and human 

 in: Wang E., Snyder  S. (Eds), Handbook of human aging. Academic Press, New York, 

 NY, pp. 19– 50. 

Maillard, H., Lecouflet, M., 2015. Management of hyperhidrosis. Ann. Dermatol. Venereol. 142, 

252-61. DOI: 10.1016/j.annder.2014.11.005. 

McEwen, B. S., de Leon, M.J., Lupien, S.J., Meaney, M. J.,1999. Corticosteroids, the Aging 

 Brain and Cognition. Trends Endocrin. Met. 10, 92 – 96. 

 DOI:http://dx.doi.org/10.1016/S1043-2760(98)00122-2. 

McEwen, B., S., 1998. Protective and damaging effects of stress mediators. New Engl. J. Med. 

 338, 171 – 179. DOI: 10.1056/NEJM199801153380307. 

McEwen, B.S., Stellar, E., 1993. Stress and the Individual: Mechanisms Leading to Disease. 

 Arch.  Intern. Med. 153, 2093–2101.  DOI:10.1001/archinte.1993.00410180039004.  

22 
 



R-PAS and Vulnerability to Stress 

Meaney, M. J., 2001. Maternal care, gene expression, and the transmission of individual 

 differences in stress reactivity across generations. Annu. Rev. Neurosci. 24,1161 1192. 

 DOI: 10.1146/annurev.neuro.24.1.1161. 

Mestanik, M., Visnovcova, Z., Tonhajzerova, I., 2014. The assessment of the autonomic 

 response to acute stress using electrodermal activity. AMM. 14, 5 – 9. DOI: 

 10.2478/acm-2014 0006. 

Meyer, G. J., Eblin, J.J., 2012. An Overview of the Rorschach Performance Assessment System 

 (R-PAS). Psychol. Inj. Law. 5, 107 – 121. DOI 10.1007/s12207-012-9130-y. 

Meyer, G. J., Erdberg, P., Shaffer, T. W., 2007. Towards international normative reference 

 data for the Comprehensive System. J. Pers. Assess. 89, S201 – S216. DOI: 

 10.1080/00223890701629342.  

Meyer, G. J., Giromini, L., Viglione, D. J., Reese, J. B., Mihura, J. L., 2015. The association 

 of gender, ethnicity, age, and education with Rorschach scores. Assessment. 22, 46 – 64. 

 DOI: 10.1177/1073191114544358 . 

Meyer, G. J., Shaffer, T. W., Erdberg, P., Horn, S. L. 2015. Addressing issues in the 

 development and use of the Composite International Reference Values as Rorschach 

 norms for adults. J. Pers. Assess. 97, 330-347. DOI:10.1080/00223891.2014.961603. 

Meyer, G. J., Viglione, D. J., Mihura, J. L., Erard, R. E., Erdberg, P., 2011. A manual for the 

 Rorschach Performance Assessment System. R–PAS, Toledo, OH. 

Mihura, J. L., Meyer, G. J., Bombel, G., Dumitrascu, N., 2015. Standards, accuracy, and 

questions of bias in Rorschach meta-analyses: reply to Wood, Garb, Nezworski, 

Lilienfeld, and Duke (2015). Psychol. Bull. 141, 2560-260. DOI: 10.1037/a0038445. 

23 
 



R-PAS and Vulnerability to Stress 

Mihura, J. L., Meyer, G. J., Dumitrascu, N., Bombel, G., 2013. The validity of individual 

 Rorschach variables: Systematic reviews and meta-analyses of the Comprehensive 

 System.. Psychol. Bull. 139, 548-605. DOI: 10.1037/a0029406. 

Moberg G.P., 2000. Biological response to stress: Implications for animal welfare, in: Moberg  

G.P., Mench , J.A. (Eds.), The Biology of Animal Stress. CAB International, 

Wallingford, UK, pp. 1 – 21. 

Moberg, G. P., 1987. Problems in defining stress and distress in animals. J. Am. Vet. Med. 

Assoc. 191, 1207 – 1211.  

Nemeroff, C.B., 1996. The corticotropin-releasing factor (CRF) hypothesis of depression: new 

 findings and new directions. Mol. Psychiatr. 1, 336 – 42.  

Papez, J.W., 1937. A proposed mechanism of emotion. Arch. Neuro Psychiatr. 38, 725 – 43. 

 DOI:10.1001/archneurpsyc.1937.02260220069003. 

Porges, S. W., 1991. Vagal tone: An autonomic mediator of affect, in: Garber, J., Dodge, K.A. 

(Eds.), The Development of Emotion Regulation and Dysregulation. Cambridge 

University Press,  New York, NY, pp. 111 – 128. 

Pruneti, C., Fontana, F., Fante, C., Carrozzo, E., 2010. Autonomic Changes and Stress Responses  

 in Psychopathology. J. Child Psychol. Psyc. 11, 1-20. 

Pruneti, C., Vanello, N., Morese, R., Gentili, C., Fontana, F., Ricciardi, E., Fante, C., Paterni, M., 

Pietrini, P., Guazzelli, M., Landini, L., Ferdeghini, E.M.; 2008. Psychophysiological and 

fMRI  neural correlates to stress response: A pilot study. Int. J. Psychophysiol. 69, 223. 

DOI:  10.1016/j.ijpsycho.2008.05.002. 

Reese, J. B., Viglione, D. J., Giromini, L. 2014. A comparison between Comprehensive  System 

 and an early version of the Rorschach Performance Assessment System administration 

24 
 



R-PAS and Vulnerability to Stress 

 with outpatient children and adolescents. J. Pers. Assess. 96, 515 – 522. 

 DOI:10.1080/00223891.2014.889700. 

Reinhardt,T., Schmahl, C., Wüst, S., Bohus, M., 2012. Salivary cortisol, heart rate, electrodermal 

activity and subjective stress responses to the Mannheim Multicomponent Stress Test 

(MMST). Psychiatry Res. 198, 106 – 11. DOI: 10.1016/j.psychres.2011.12.009. 

Rosen J.B., Schulkin, J., 1998. From Normal Fear to Pathological Anxiety. Psychol Rev. 105, 

 325 – 350. DOI: 10.1037//0033-295X.105.2.325. 

Rosmond, R., Dallman, M.F., Bjorntorp, P., 1995. Stress-related cortisol secretion in men: 

relationship with abdominal obesity and endocrine, emtabolic and hemodynamic 

abnormalities. J. Clin. Endocr. Metab. 83, 1853 –1859. 

Schmidt, S., Walach, H., 2000. Electrodermal activity (EDA): state-of-the-art measurement and 

techniques for parapsychological purposes. J. Parapsychol. 64, 139 –163. 

Shrout, P. E., Fleiss, J. L., 1979. Intraclass correlations: Uses in assessing reliability. 

 Psychol. Bull. 86, 420 – 428.  

Stanfill, M. L., Viglione, D. J., Resende, A. C., 2013. Correction to: Measuring psychological 

 development with the Rorschach. J. Pers. Assess. 95, 435. 

 DOI:10.1080/00223891.2013.779563.  

Stanfill, M. L., Viglione, D. J., Resende, A. C., 2013. Measuring psychological development 

 with the Rorschach. J. Pers. Assess. 95, 174 –186. DOI:10.1080/00223891.2012.740538.  

Venables, P. H, Mitchell, D. A., 1996. The effects of age, sex and time of testing on skin 

conductance activity. Biol. Psychol. 43, 87 - 101. DOI:10.1016/0301-0511(96)05183-6. 

25 
 



R-PAS and Vulnerability to Stress 

Viglione, D. J, Giromini, L., Gustafson, M., Meyer, G. J., 2014. Developing continuous 

 variable composites for Rorschach measures of thought problems, vigilance, and suicide 

 risk. Assessment. 21, 42 – 49. DOI: 10.1177/1073191112446963. 

Viglione, D. J., Giromini, L., 2016. The effects of using the International versus Comprehensive 

System norms for children, adolescents, and adults. J. Pers. Assess. 98, 391-397. DOI: 

10.1080/00223891.2015.1136313. 

Viglione, D. J., Perry, W., Giromini, L., Meyer, G. J., 2011. Revising the Rorschach Ego 

 Impairment Index to accommodate recent recommendations about improving Rorschach 

 validity. IJT. 11, 349 – 364. DOI:10.1080/15305058.2011.589019. 

Viglione, D.J., Meyer, G. J., 2008. An overview of Rorschach psychometrics for forensic 

 practice. In C. Gacono, F. Evans, N. Kaser-Boyd, L. Gacono (Eds.), The handbook of 

 forensic Rorschach assessment. Routledge/Taylor & Francis, New York, NY, pp. 21 – 

 53. 

Weems, C. F., Zakem, A. H., Costa, N. M., Cannon, M. F., Watts, S. E., 2005. Physiological 

response and childhood anxiety: association with symptoms of anxiety disorders and 

cognitive bias. J. Clin. Child Adolesc. Psychol. 34, 712 – 723. DOI: 

10.1207/s15374424jccp3404_13. 

Wood, J. M., Garb, H. N., Nezworski, M. T., Lilienfeld, S. O., Duke, M. C., 2015. A second look 

at the validity of widely used Rorschach indices: Comment on Mihura, Meyer, 

Dumitrascu, and Bombel (2013). Psychol. Bull. 141, 236 – 249. DOI: 

http://dx.doi.org/10.1037/a0036005.

26 
 



R-PAS and Vulnerability to Stress 

Table 1. Descriptive Statistics of R-PAS Variables in the Stress and Distress Domain (N = 52). 

 
M SD Skew Kurtosis 

 

m 101.8 13.6 0.7 0.8 

Y 109.5 15.5 0.0 -1.0 

MOR 102.9 12.8 0.1 -1.0 

SC-Comp 104.9 14.8 -1.0 1.1 

PPD      109.4 16.6 0.1 -0.9 

YTVC’ 112.3 14.5 0.2 -0.8 

CBlend 104.0 13.9 0.8 -0.1 

C’ 112.7 14.1 0.1 -0.2 

V 107.9 15.0 0.5 -0.7 

CritCont% 95.3 16.0 0.5 0.0 
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Table 2. Electrodermal Activity (EDA) during Baseline, Stress, and Recovery: Descriptive 

Statistics (N = 52) 

 
M SD Skew Kurtosis 

 

Skin Conductance Level during Baseline (µS)  6.2 3.8 0.9 0.7 

Skin Conductance Level during Stress (µS) 12.7 6.2 0.7 0.2 

Skin Conductance Level during Recovery (µS) 9.3 4.6 0.6 0.0 

EDA Change: Stress minus Baseline (µS) 6.5 4.4 0.8 0.1 

EDA Change: Recovery minus Baseline (µS) 3.1 2.5 0.7 -0.4 
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Table 3. Correlations of Stress and Distress R-PAS Variables to Electrodermal Activity (EDA) 

Changes from Baseline to Stress and Recovery 

 EDA Change: 

Stress minus Baseline 

EDA Change: 

Recovery minus Baseline  

m -0.08 0.04 

Y 0.01 0.11 

MOR 0.37** 0.34* 

SC-Comp 0.23 0.36** 

PPD      0.16 0.29* 

YTVC’ 0.23(*) 0.32* 

CBlend 0.31* 0.32* 

C’ 0.19 0.25(*) 

V 0.35* 0.37** 

CritCont% 0.22 0.26(*) 

** p < 0.01; * p < 0.05; (*) p < 0.10.  
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Figure 1. Average Skin Conductance Level (SCL) during Baseline, Stress, and Recovery (N = 

52) 

 

Notes. SCL differences between baseline, stress, and recovery were significantly different, F(2, 

102) = 99.69, p < .001, Partial η2 = .66.  All Bonferroni corrected pairwise comparisons were 

significant at p < .001.  Error bars represent the standard error of the mean. 
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Figure 2. Relationship of Rorschach Averaged Variables to EDA Changes from Baseline to Stress and Recovery (N = 52) 
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