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Introduction 

“Wellbeing” indicates how individuals experience and evaluate their lives. The experience of 

wellbeing is defined as “hedonic well-being” and refers to the frequency and intensity of 

pleasant/positive emotional experiences, while the evaluation of the meaningfulness, sense of 

purpose and general satisfaction with life is defined as “eudaimonic well-being” (Steptoe, Deaton, 

& Stone, 2015). Both aspects are influenced by several life events and situations including physical, 

emotional, relational, economic conditions, so that the subjective wellbeing results from interactions 

between objective conditions and the individual reactions to them (McDowell, 2010). The bio-

psycho-social model of wellbeing proposes, in fact, that both social and biological factors influence 

physical health and that the relationship between them is mediated by psychological characteristics 

(Karunamuni, Imayama, & Goonetilleke, 2020).  

The multidimensional nature of psychological wellbeing may have induced inconsistent 

findings of gender differences. Among healthy adults, in fact, higher values of the Psychological 

General Wellbeing Index (PGWBI) have been reported in males than in females (Taylor et al., 

2017), and job stress has a greater negative effect on mental wellbeing in females than in males 

(Mensah, 2021), whereas the psychological wellbeing related to expectations in romantic relations 

has been found higher in females than in males (Cheema & Malik, 2021). In contrast, no significant 

differences in wellbeing have been observed between females and males among caregivers after the 

first SARS-CoV-2 Pandemic (Douglas et al., 2021).  

Low wellbeing is often associated with several diseases (Misurya, Misuraya, & Dutta, 2020; 

Hossain, et al., 2020; Maggio et al., 2020; D'Cunha et al., 2019), although high psychological 

wellbeing has been found in a few fibromyalgic patients with long duration, high intensity and large 

extension of chronic muskulo-skeletal pain (Huber, Suman, Biasi, & Carli, 2008). High wellbeing is 

associated with psychological and physiological advantages ranging from better cardiovascular 

prognosis (Boehm & Kubzansky, 2012; Kubzansky et al., 2018) to more efficient immune system 
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(Lasselin, Alvarez-Salas, & Grigoleit, 2016), healthy aging (Steptoe, Deaton, & Stone, 2015) and 

better overall mental health (Yüksel & Bahadir-Yilmaz, 2019). 

 

Inhibition/Approach System and Wellbeing 

Emotions contribute to wellbeing (Steptoe, Deaton, & Stone, 2015) in that a strong tendency to 

approach appetitive stimuli – that is pleasant events/conditions characterized by motivational 

salience - produces positive affect, whereas the tendency to inhibitory behaviours leading to 

withdrawal from unpleasant conditions is often associated with negative affect (Bradburn, 1969; 

Singh & Mishra 2011; Merchán-Clavellino, Alameda-Bailén, Zavas Garcia, & Guil, 2019). These 

opposite emotional traits – behavioral approach and withdrawal - are conceptualized by the 

Reinforcement Sensitivity Theory (RST) which states that emotions are intense experiences 

associated with withdrawing from unpleasant conditions (Behavioral Inhibition System, BIS) 

(Gray, 1970; 1981; 1987a) or with approaching pleasant situations (Behavioral   Approach System, 

BAS). BIS is conceptualized as an attentional system sensitive to cues of punishment, non reward 

and novelty. It is related to the activity of the septo-hippocampal monoaminergic system, is 

associated with negative affect and anxiety (Gray, 1987b; Corr, 2004; De Pascalis, Cozzuto, 

Caprara, & Alessandri, 2013), is activated by goal conflicts, monitors possible unfavourable events 

and promotes withdrawal from them (Konorski, 1967; Lang, Bradley, & Cuthbert, 1992). BAS is 

activated by appetitive stimuli - that is pleasant events/conditions characterized by motivational 

salience - and mediates the emotion of anticipatory pleasure, is associated with dopaminergic 

activities in the dorsal (caudate and putamen) and ventral striatum (nucleus accumbens), promotes 

optimistic feelings and induces behaviours aimed to obtain desired goals and to experience positive 

emotions. High BAS scores, however, may be found in people with reduced inhibitory control and 

increased response impulsivity (Corr, 2004; Corr & Cooper, 2016). The third system described by 

the RST mediates fear and is activated by threatening stimuli that can be avoided without directly 

facing them (Fight–Flight–Freeze System, FFFS).  
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The BIS and BAS can either be activated independently from each other (Pickering, 1997) or 

contribute to psychological functioning in different ways. For example, BAS activation co-operates 

with high BIS in worsening the psychological functioning in individuals with chronic 

muskuloskeletal pain (Serrano-Ibáñez et al., 2018).   

A positive relationship between the BAS Reward Reactivity (Gray, 1970; 1981; 1987a) and 

psychological well-being has been reported (Tabitiz, Pedersen, & Larson, 2015). Since the Reward 

Reactivity has a pre-eminent role in the resilience from maladaptive psychological functioning it 

seems to be the best trait responsible for high wellbeing in both healthy individuals and patients 

 

Hypnotizability and the Inhibition/Approach System  

Hypnotizability is a psychophysiological trait that has been measured by various scales and is 

characterized by several correlates in the cardiovascular, sensorimotor, and cognitive-emotional 

domains (Santarcangelo & Scattina, 2019; Kirenskaya, Novototsky-Vlasov, Chistyakov, & 

Zvonikov, 2011; Facco, Testoni, Ronconi, Casiglia, Zanette, & Spiegel, 2017). With respect to low 

hypnotizable individuals (lows), high hypnotizables (highs) exhibit characteristics predicting better 

cardiovascular function and outcomes of neuro-rehabilitation training. In the cardiovascular 

domain, in fact, highs display higher parasympathetic tone during relaxation (Santarcangelo et al., 

2012), and their post occlusion artery flow mediated dilation (FMD) is not reduced by mental stress 

(Jambrik, Santarcangelo, Ghelarducci, Picano, & Sebastiani, 2004) and minimally impaired by 

nociceptive stimulation (Jambrik et al., 2005). Both high parasympathetic control of heart rate and 

better FMD are reliable prognostic factor for cardiovascular heath (Königstein et al., 2021; Thayer, 

Yamamoto, & Brosschot, 2010).  In the sensorimotor/cognitive field, highs show stronger 

functional equivalence between imagery and perception (Ibanez-Marcelo, Campioni, Phinyomark, 

Petri, & Santarcangelo, 2019) and greater excitability of the motor cortex (Spina, Chisari, & 

Santarcangelo, 2020) than lows, which predicts better outcomes of imagery training for 

neurorehabilitation (Mizuguchi & Kanosue, 2017). In the emotional domain, highs display greater 
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emotional contagion (Cardeña, Terhune, Lööf, & Buratti, 2009), emotional intensity during 

imagery, vividness of pain imagery, empathy (Kirenskaya, Novototsky-Vlasov, Chistyakov, & 

Zvonikov, 2011; Facco, Testoni, Ronconi, Casiglia, Zanette, & Spiegel, 2017; Picerni et al., 2019), 

and response impulsivity (Zhang et al., 2017). Moreover, highs display BAS scores higher than 

lows and medium hypnotizable participants (mediums), and BIS scores similar to lows, with both 

highs’and lows’ values lower than mediums’ (Diolaiuti, Huber, Ciaramella, Santarcangelo, & 

Sebastiani 2019). Gender differences have also been observed in the emotional characteristics of 

individuals with different hypnotizability level. Among highs, in fact, only females report greater 

complaints for somatic symtoms (Younger et al., 2009). In addition, the unselfish/self-sacrificing 

personality style is the best preditor of high hypnotizability only among males, while low males are 

more assertive than low females (Burkhard et al., 2014). Compared to highs, low males are more 

assertive, while compared to low females they are less loyal/dependent and display less secure 

attachment.  

 

Aim of the study 

The Psychological General Wellbeing has not been studied as a function of hypnotizability. 

Based on the relevance of BIS and BAS Reward Reactivity levels to wellbeing (Bradburn, 1969; 

Singh & Mishra 2011; Merchán-Clavellino, Alameda-Bailén, Zayas García, & Guil, 2019) and on 

the hypnotizability-related differences in BIS/BAS characteristics (Diolaiuti et al., 2019), the 

present study was aimed at assessing whether hypnotizability level is positively associated with 

psychological general wellbeing and whether the association is moderated by BIS and BAS Reward 

Reactivity. Since gender influences wellbeing (Taylor et al., 2017) and a few emotional 

hypnotizability-related characteristics (Younger et al., 2009; Burkhard et al.,2014), as a secondary 

aim we studied the relationship of gender with the Psychological General Wellbeing in highs, 

mediums and lows.  
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We hypothesize that high hypnotizability is associated with high wellbeing and that their 

association can be moderated by BIS/BAS emotional traits.  

 

 Methods 

 Subjects  

Two hundred eighty-four healthy volunteers recruited among the students of the University of Pisa 

agreed to participate in the study and to undergo hypnotic assessment through the Italian version of 

the Stanford hypnotic Susceptibility Scale, form A (SHSS, A) (Weitzenhoffer & Hilgard, 1959), 

after signing an informed consent form approved by the Bioethics Committee of the University of 

Pisa (n.4/2019). SHSS, A is a behavioural scale for hypnotic assessment consisting of 12 items 

exploring motor inhibition, dissociation, and hallucination abilities. Each item can be passed (score 

= 1) or not passed (score = 0) so that the total score ranges from 0 to 12. Lows display scores < 4, 

highs exhibit scores > 8, and mediums obtain scores between 5 and 7, representing 70% of the 

general population (De Pascalis, Bellusci, & Russo, 2000). Consecutive persons with low (lows, 

N=53, 35 females, age (mean+sd): 24.01+4.1), medium (mediums, N=41, 18 females, age 

23.6+3.6) and high hypnotizability scores (highs, N=31, 15 females, age: 23.8+3.05 were enrolled 

in the study. They completed a questionnaire for the assessment of the general psychological 

wellbeing (Psychological General Wellbeing Index, PGWBI) (Dupuy et al., 1984) and a 

questionnaire for the assessment of BIS/BAS related emotional characteristics (Reinforced 

Sensitivity Theory of Personality Questionnaire, RST-PQ) (Corr & Matthews, 2009). Data were 

anonymized and stored for successive analyses.  

 Measures  

The Italian version of the Psychological General Wellbeing Index (PGWBI) (Grossi et al., 2006) 

was used. PGWBI (Dupuy, 1984) measures psychological and physical wellbeing and consists of 

22 items exploring anxiety, depression, positivity and wellbeing, self-control, health and vitality 

that were experienced in the latest 4 weeks. Each item is scored on a scale from 0 (min) to 5 (max). 
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In line with the bio-psyco-social model of wellbeing, the PGWBI total score (Dupuy, 1984; 

Naughton & Wiklund, 1993; Chassany Dimenäs, Dubois, Wu, & Dupuy 2004) was used for 

analysis. 

The Italian version (De Pascalis & Scacchia, 2019) of the Reinforced Sensitivity Theory of 

Personality Questionnaire (RST-PQ) (Corr & Cooper, 2016) was used. It explores BIS/BAS traits 

(Gray, 1990) in three areas: BAS (consisting of Reward Interest, Reward Reactivity, Goal Drive 

Persistence, and Impulsivity), Fight-Flight-Freeze System (FFFS) quantifying the behavioural 

responses to fear, and BIS (monitoring conflicts and possible unpleasantness and resolving goal 

conflicts between systems). There are 84 items scored on a scale from 0 to 4. 

 Statistical analysis 

After data distribution normality assessment, as a preliminary analysis Pearson (r, for gaussian 

distributions) or Spearman (ρ, for non-gaussian distributions) correlation coefficient was computed 

between Hypnotizability, and BIS/Reward Reactivity scores (significance level set at p=.025 after 

Bonferroni correction). In addition, the correlation coefficients between PWGBI and BIB/BAS 

Reward Reactivity were computed. 

A-priori power test for ANOVA (α = 0.05, η2 = .35, pwr = .80) indicated a minimum 

required sample size of 80 participants. A Univariate ANOVA was applied to PGWBI with 

Hypnotizability and Gender as between subjects factors. Post hoc Bonferroni corrected analysis was 

used to compare hypnotizability groups between each other. ASignificance was set at p=.05. 

 

 Results 

The PGWBI (Cronbach α = .798), BIS (Cronbach α = .736) and BAS Reward Reactivity (Cronbach 

α = .919) mean values (SD) in highs, mediums and lows as well as in females and males are shown 

in Table 1. Table A (Supplementary Electronic Material) reports the mean values and SD of all RST 

scales. SHSS was not linearly correlated with BIS (ρ = .158, p = .076) and Reward Reactivity (ρ 

=.139, p = .125).  
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Table 1. Questionnaires scores 
     questionnaire 

 

    females males 

  

Mean sd Mean sd Mean sd 

PGWBI lows   123.29         10.76 122.82 11.61 124.17 9.26 

 

mediums 125.80 10.10 122.94 10.10 128.04 9.76 

 

highs 130.42 13.48 128.47 12.58 132.25 14.43 

RST 
       Reward Reactivity lows 28.25 0.73 28.00 6.29 28.72 4.79 

 

mediums 29.02 0.83 28.06 6.03 29.78 4.17 

 

highs 29.32 0.95 28.73 4.54 29.88 4.72 

BIS lows 54.98 14.72 55.26 15.34 54.44 13.81 

 

mediums 57.90 13.02 60.00 11.28 56.26 14.27 

 

highs 61.32 13.55 64.93 12.85 57.94 13.70 

 

 

A significant positive linear correlation (Fig. 2) was observed between PGWBI and BIS (r = .270, p 

= .003), but not between PGWBI and Reward Reactivity (r =.123, p =.172).    

 

 

Fig. 1 
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Univariate ANOVA (Fig. 1a) revealed hypnotizability-related differences in PGWBI (F(2,123) = 

3.495, p =.034, η2=.056, pwr =.643) with highs’ scores higher than lows’ (p= .020) and no 

significant difference between mediums and highs (p= .266) or lows (p=.874). 

The Gender effect on PGWBI (Fig. 1b) was not significant (F(1, 124) = 2.614, p =.106, η2 = 

.022, pwr = .361). No significant interaction was observed between hypnotizability and gender.  

 

 

Fig. 2 

 

Discussion 

The findings support the hypothesis that highs display higher psychological wellbeing than lows,  

The highs’ higher psychological general wellbeing indicates greater satisfaction with many aspects 

of life and could allow a better management of physical and psycho-social challenges. Highs 

display several psychophysiological characteristics which could sustain their high wellbeing. At 

least five factors should be considered. One is the highs’ greater proneness to change their 

psychophysiological state with respect to lows, as occurs, for instance, for the passage from 

wakefulness to sleep (Dittborn & O’Connell, 1967) or to hypnosis (Elkins, Barabasz, Council, & 

Spiegel, 2015). Moreover, when both highs and lows report subjective relaxation, only in highs this 

is associated with a shift of the autonomic balance toward a pre-eminently parasympathetic control 

of heart rate (De Benedittis, Cigada, Bianchi, Signorini, & Cerutti, 1994; Santarcangelo et al., 

2012), which is known to predict a better cardiovascular prognosis (Schwartz & De Ferrari, 2011) 
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and cognitive functioning (Forte, Favieri, & Casagrande, 2019). The second potentially relevant 

factor is the highs’ ability to maintain focused the attention on selected internal or external objects 

(Raz, 2005), which reduces the likelihood that external and internal information would alter their 

experience of pleasant states. The strong connection between the cortical executive network and the 

Salience and Default Mode circuits (Hoeft et al., 2012; Landry, Lifshitz, & Raz, 2017) could 

represent the physiological basis of this ability as the interaction between these circuits regulates the 

direction of attention and can reduce the salience of irrelevant stimuli. The third factor is that highs 

can experience specific, pleasant sensori-cognitive experiences efficaciously through their strong 

functional equivalence between imagery and perception (Ibanez-Marcelo et al., 2019). The fourth 

potentially explanatory factor is the highs’ cortical dopaminergic tone, which predisposes to 

positive affect (Schultz, 2016) and is generally considered higher than lows’, although the 

physiological mechanism responsible for it, that is the reduced dopamine catabolism by the 

Cathecol-O-Methil-Transferase, is not unanimously reported (Szekely et al., 2010; Rominger et al., 

2014; Bryant, Hung, Dobson-Stone, & Schofield, 2013; Presciuttini et al., 2014). Finally, high 

wellbeing could be at least partially sustained by the highs’ greater interoceptive sensitivity leading 

them to consider their body as a safe place (Diolaiuti et al., 2019), as indicated by their high scores 

of the trusting scale of the questionnaire for the Multidimensional Assessment of Interoceptive 

Awareness (Mehling, 2012). Finally, it is noticeable that the pre-eminent left frontal activation 

observed in highs (Gruzelier, 2006; Naish, 2010) mediates approach, thus possibly favouring BAS-

related behaviors, while activation of right frontal cortical areas, which is lower in highs, is 

associated with lower BIS scores and lower tendency to withdrawal (Harmon-Jones & Gable, 

2018). In other words, the highs’ higher PWGI index could be sustained by their left directed 

cortical asymmetry, which is associated with traits i.e. optimism (Hecht, 2013), that can support 

wellbeing also independently from hypnotizability. 

No significant gender difference in PGWBI was observed in the studied sample, which 

accords with part of the available evidence. Nonetheless, gender differences in wellbeing, possibly 
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due to the gender specific morphometry of the brain areas involved in the BIS/BAS activity (Assari, 

2020; Li et al., 2014), have been reported (Taylor et al., 2017; Beaton, Kaack, & Corr, 2015; 

Mensah, 2021, Cheema & Malik, 2021; Douglas et al., 2021)   

 

Association of PWGBI and BIS/BAS 

The findings of previous clinical studies (Misurya, Misuraya, & Dutta, 2020; Hossain, et al., 2020; 

Maggio et al., 2020; D'Cunha et al., 2019) showing a positive association between BIS activity and 

psychological wellbeing may seem in contrast to our hypothesis and findings, as high 

hypnotizability is characterized by low BIS (Diolaiuti et al., 2019) and high wellbeing (present 

study). The inconsistency may be accounted for by possibly different coping styles of patients and 

healthy participants. In the former, in fact, high proneness to avoid unpleasant experiences and 

could promote wellbeing by inducing them to enact pleasant rather than unpleasant behaviours. 

Moreover, in healthy subjects the activity of circuits sustaining pre-existing wellbeing could 

promote further wellbeing, as stressful events presented while maintaining high levels of wellbeing 

activate networks where dopamine and acetylcholine promote wellbeing, which, in turn, promotes 

norepinephrine and inhibits cortisol release (Toole et al., 2018). Moreover, BIS and BAS could 

cooperate rather than oppose to each other (Serrano-Ibáñez et al., 2018), and the multidimensional 

nature of the general psychological wellbeingcould account for a complex relation between 

BIS/BAS and wellbeing.  

  

Limitations and conclusions 

The association of high hypnotizability and high psychological wellbeing is a novel finding. 

Nonetheless, the low effect size of a few comparisons, makes the replication of the study in larger 

sample size mandatory. Also, other traits possibly relevant to the relation between hypnotisability 

and wellbeing - coping styles (Gruzelier, 2002), imagery abilities (Ibanez-Marcelo, Campioni, 

Phinyomark, Petri, & Santarcangelo, 2019), interoceptive accuracy (Rosati et al., in press) and 



12 
 

sensitivity (Diolaiuti et al., 2019)- should be studied. Finally, further research should assess whether 

the hypnotizability and wellbeing positive effects on health are independent from each other, as 

high scores of both traits predict better cardiovascular and immune functions (Lasselin, Alvarez-

Salas, & Grigoleit, 2016; Gruzelier, 2002).  
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Figure legend 

Figure 1. PWGBI distribution as a function of BIS (a) and Reward Reactivity (b). 

 

Figure 2. Psychological General Wellbeing Index (PWGBI). Mean, SEM. a) highs, mediums, lows; 

b) females and males. The line indicates a significant difference between highs and lows. 
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Table 1. Questionnaires scores 
     questionnaire       females males 

  

Mean sd Mean sd Mean sd 

PGWBI lows   123.29         10.76 122.82 11.61 124.17 9.26 

 

mediums 125.80 10.10 122.94 10.10 128.04 9.76 

 

highs 130.42 13.48 128.47 12.58 132.25 14.43 

RST 
       RewardReactivity lows 28.25 0.73 28.00 6.29 28.72 4.79 

 

mediums 29.02 0.83 28.06 6.03 29.78 4.17 

 

highs 29.32 0.95 28.73 4.54 29.88 4.72 

BIS lows 54.98 14.72 55.26 15.34 54.44 13.81 

 

mediums 57.90 13.02 60.00 11.28 56.26 14.27 

 

highs 61.32 13.55 64.93 12.85 57.94 13.70 
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Table A. RST-PQ  scores 

       questionnaire gender     females males 
 

 
hypn Mean sd Mean sd Mean sd 

 BAS 
        GoalDrivePersistance lows 1.98 0.62 19.23 4.98 20.78 4.41 

 
 

mediums 2.1 0.7 21.61 4.68 20.43 4.26 

 

 

highs 2.03 0.81 19.93 4.27 22.06 3.47 

 Reward Interest lows 19.4 0.61 18.31 5.29 21.50 4.62 

 

 

mediums 19.24 0.7 18.56 3.99 19.78 3.81 

 
 

highs 20.39 0.8 19.40 3.56 21.31 3.44 

 Reward Reactivity lows 28.25 0.73 28.00 6.29 28.72 4.79 

 
 

mediums 29.02 0.83 28.06 6.03 29.78 4.17 

 
 

highs 29.32 0.95 28.73 4.54 29.88 4.72 

 Impulsivity lows 18.11 0.59 18.11 5.12 18.67 2.50 

 
 

mediums 17.66 0.67 18.61 3.97 16.91 3.55 

 
 

highs 18.42 0.77 18.20 4.41 18.63 5.15 

 BIS lows 54.98 14.72 55.26 15.34 54.44 13.81 

 
 

mediums 57.90 13.02 60.00 11.28 56.26 14.27 

 
 

highs 61.32 13.55 64.93 12.85 57.94 13.70 

 FFFS lows 21.93 0.85 23.63 6.57 18.61 4.78 

 
 

mediums 22.63 0.96 25.11 4.39 20.70 5.13 

   highs 24.52 1.1 27.80 7.02 21.44 4.83 
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