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Abstract 

Background Stress can cause diverse health problems such as depression or fatigue, 

especially when responses to stress are strong and prolonged. Individuals with increased 

responses are assumed to have poorer health outcomes compared to less reactive individuals. 

One possible mechanism that has been found to predict higher reactivity to stress is trait 

rumination. Furthermore, for people high on trait mindfulness, this association might be 

reduced. Accordingly, individuals with higher levels of trait mindfulness are more aware of 

their own inner experiences in the present and pay more attention to them. For people who 

are more prone to rumination, this awareness might be key in reducing their levels of 

affective stress reactivity, as they can notice when their ruminative tendencies occur. 

Objective The study investigated whether trait mindfulness weakens the association between 

trait rumination and levels of affective stress reactivity in healthy adults. 

Method A modified version of an often-used experimental stress task in healthy volunteers 

was used to induce psychosocial stress. The analysis was conducted with 53 participants aged 

between 19 and 32 (Mage=23.9; 86.8% female). The participants’ level of affective stress 

reactivity was measured through negative affect. Trait rumination was assessed with the 

rumination subscale of the Cognitive Emotion Regulation Questionnaire and trait 

mindfulness was assessed with the Five Facets Mindfulness Questionnaire. Multiple linear 

regression analysis was used to test whether trait mindfulness moderates the association 

between trait rumination and affective stress reactivity. 

Results Trait rumination was marginally significantly associated with affective stress 

reactivity (b = .24, p = .08). Trait mindfulness was not found to be a significant moderator in 

the association between trait rumination and affective stress reactivity (b = .97, p = .51). 

Conclusion A trend towards significance was found for trait rumination to be related to 

higher levels of affective stress reactivity. This finding indicates that people who tend to 

ruminate might be at increased risk for developing health problems due to their increased 

affective stress reactivity. However, this finding was not statistically significant. Furthermore, 

trait mindfulness did not play a role in the association between trait rumination and levels of 

affective reactivity to stress. The generalizability of these findings should be examined with a 

larger sample.  
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Does Trait Mindfulness Play an Influencing Role in the Association Between 

Trait Rumination and Affective Stress Reactivity? 

Even though psychological stress is an integral part of everyday life, it has become a 

major global health concern. More specifically, stress has been identified as a notable cause 

of diverse health problems such as fatigue, cardiovascular diseases, and depression and can 

potentially cause suicidal thoughts and self-harming behaviour (Kotera et al., 2021). Stress 

thus has an impact on health. However, the relationship between stress and health is very 

complex and results from an interaction of biological, psychological and environmental 

factors. Due to these factors, individuals respond very differently to stress (Ebner et al., 2017; 

Nasso et al. 2019). In addition, health outcomes also vary due to individual differences in the 

strength and frequency of stress responses (Lovallo, 2015; Kiecolt-Glaser et al., 2020; 

Kühnel et al., 2020). In general, research assumes that individuals with the strongest and most 

prolonged responses have poorer health outcomes compared to less reactive individuals 

(Lovallo, 2015). However, to date, the mechanisms and cognitive processes underlying 

successful and unsuccessful responses remain inadequately understood. 

Stress and Affective Stress Reactivity  

Stress has not only been a topic of interest to many different professions, like social 

scientists, medical professionals and psychologists but it also has been defined by many 

people in different ways (Burman et al., 2018). Early definitions of stress focused on stress 

either as a stimulus and/or as a response (Folkman, 2020; Selye, 1957). Stress as a stimulus, 

also known as stressor, refers to something that happens to a person such as a loss of a job. 

Stress as a response is marked by negative affect and physiological arousal. Stress as a 

response is often in support of efforts to manage a stressful event and protect the body from 

harm (Folkman, 2020; Salomon, 2020). 

A disposition that is considered to underlie individual differences in response to 

stressors is affective stress reactivity. Affective stress reactivity is defined as the tendency or 

the ability to respond to a particular stressor often characterized by negative affect (Schlotz et 

al., 2020). According to Turner et al. (2020), dysregulation of affective stress reactivity may 

be a mechanism by which psychological stress affects physical and mental health over time. 

Specifically, a strong and prolonged reactivity may predict dangerous long-term physical and 

mental health outcomes (Lovallo, 2015). Consequently, an increased affective stress 

reactivity is considered a vulnerability factor for the development of disorders like 

depression, psychosis, and anxiety (Schlotz, 2020).  
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To assess affective reactivity, a repeated measures/multiple laboratory-based stressors 

design has been found to be a reliable method (Velozo et al., 2021). This design enables 

comparison between sessions as it allows any change in stress reactivity to be attributed to 

individuals rather than repeated exposure to the same task (Velozo et al. 2021). However, 

most of the present research has been limited to cross-sectional studies, in which the exposure 

and outcome coincide, or to subjective measures, which confuse individual stress reactivity 

with the frequency of stress exposure in everyday life (Kiecolt-Glaser et al., 2020; Schlotz, 

2020).  

In addition to the importance of a reliable method for assessing affective stress 

reactivity, it is essential to investigate the underlying mechanisms that influence affective 

stress reactivity to understand and determine the risk for mental disorders and their 

development in the long term. 

Trait Rumination in Relation to Affective Stress Reactivity 

A well-studied psychological construct that has been linked to altering stress 

responses by increasing/exacerbating negative affect is rumination (Moberly et al., 2008). 

Rumination includes negative, persistent, and unwanted thoughts that relate to the past and 

consists of components of depression, anger and emotional upset (Gianferante et al., 2014; 

Watkins et al., 2020). Rumination can be seen as a ‘reaction-style’; meaning that when 

people are confronted with a stressful experience, they tend to ruminate about it rather than 

engage in a different coping style such as distracting themselves from the stressor 

(Gianferante et al., 2014; Nolen-Hoeksema et al., 2006; Watkins et al., 2020).  

Rumination can be conceptualized as a trait and a state. In trait measures, rumination 

is defined as a dispositional quality or general tendency. In contrast, state measures assess 

individuals' ruminative responses to specific situations or points in time (Gidron, 2020; 

Zoccola et al., 2012). Based on present research, that suggests that rumination is a fairly 

stable coping strategy and that certain individuals are more prone to ruminate than others, the 

present study assesses rumination as a trait (Key et al., 2008; Moberly et al., 2008; Zoccola et 

al., 2012). Trait measures of neuroticism or negative affectivity have been associated with the 

tendency to ruminate. Especially the link between trait neuroticism and trait rumination has 

been well-established in several studies (Hervas et al, 2011; Denovan et al., 2019; Muris et 

al., 2005). In a study by Charles et al (2013) neuroticism is a predictor of higher levels of 

affective stress reactivity. As trait rumination is linked to trait neuroticism and is even 

assumed to be an “important cognitive manifestation of neuroticism” (Roberts et al.1998, 
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p.419) it is suggested that people with the predisposition to ruminate also experience 

increased levels of affective stress reactivity.  

Furthermore, Capobianco (2018) already researched the link between trait rumination 

and stress recovery. More specifically, Capobianco (2018) showed that rumination appears to 

cause a delay and a prolonged recovery from stress. Prolonged recovery from stress in turn 

may ultimately contribute to poorer health and disease outcomes (Lovallo et al., 2015). 

However, to date, it has not been established whether trait rumination predicts not only 

prolonged stress recovery but also higher affective stress reactivity. Nevertheless, there is a 

growing body of evidence that trait rumination indeed predicts levels of affective stress 

reactivity. In a study by Aldao et al., (2014) participants who scored high on trait rumination 

showed greater negative affect in response to a laboratory-based stressor. This study focused 

on adolescence and a high proportion of these adolescence had experienced maltreatment 

during childhood.  

As trait rumination has been associated with an increase in negative affect, it is 

important to investigate whether participants who are prone to ruminate have poorer health or 

disease outcomes due to increased affective stress reactivity. Such an understanding will 

allow us to understand the differences in levels of affective stress reactivity that affect 

individuals' health outcomes, 

Trait Mindfulness in Relation to Trait Rumination and Affective Stress Reactivity 

While trait rumination has been associated with an increase in negative affect, trait 

mindfulness has been associated with a decrease in negative affect (Moberly et al., 2008; 

Raes et al., 2010). Trait mindfulness captures an individual’s disposition toward adopting an 

open, accepting and non-judgmental attitude towards one’s own present experience rather 

than trying to control or change it (Carpenter et al., 2019a). Additionally, trait mindfulness 

has been associated with positive mental health outcomes, including optimism, life 

satisfaction, and self-esteem (Brown et al., 2003). It has also been shown to have negative 

correlations with symptoms of anxiety, depression and stress-related symptoms, neuroticism, 

cognitive reactivity and difficulties in emotion regulation (Bullis et al., 2014).  

Furthermore, trait mindfulness has been associated with less affective stress reactivity 

(Bullis et al., 2014). For instance, Lin et al. (2020), found that male college students who 

exhibited higher levels of trait mindfulness showed lower stress reactivity to a social 

appraisal threat. Additionally, Bullis et al. (2014) researched whether mindfulness as a trait 

predicts less affective stress reactivity while engaging in suppression and they were able to 

confirm this hypothesis. Moreover, trait mindfulness has also been shown to counteract 
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ruminative tendencies (Raes et al., 2010). More specifically, individuals with higher trait 

mindfulness can notice when their mood deteriorates, monitor this mood decline along with 

their reactive ruminative tendencies, and then shift to a non-ruminative state of mind. By 

extension, by observing their ruminative tendencies non-judgmentally and immediately 

examining the bodily sensations that accompany them, people with a high level of 

mindfulness are aware of their ruminative tendencies at an early stage (Raes et al., 2010). 

This way, individuals might be able to distance themselves from their ruminative tendencies 

and decrease their levels of affective reactivity to stress. 

Purpose of this study 

The current study explores if trait mindfulness plays a role in the association between 

trait rumination and affective stress reactivity. The proposed model is visualized in Figure 1. 

Based on previous research findings, the two corresponding hypotheses are: 

H1: Trait rumination predicts higher levels of affective stress reactivity. 

H2: In individuals with higher levels of trait mindfulness, the association between trait 

rumination and affective stress reactivity is less strong than in individuals with lower levels 

of trait mindfulness. 

 

Figure 1  

The Positive Association Between Trait Rumination and Affective Stress Reactivity, 

Weakened by Trait Mindfulness  

 

 

 

 

 

 

Method 

Participants 

This study was part of a larger study investigating which factors and mechanisms 

influence affective stress reactivity and recovery. For this purpose, this study consisted of a 

secondary analysis of the data retrieved from a study by Velozo et al. 2021, who applied a 

 

Trait Rumination 
 

Affective Stress Reactivity 
H1 

 
Trait Mindfulness 

H2 
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modified version of an often-used experimental stress task in healthy volunteers to induce 

psychosocial stress. 

In the study by Velozo et al. 2021, university students from various disciplines (e.g., 

medicine, biomedical science, history, art, etc.) as well as working adults were included. 

Additionally, these participants were aged between 19 and 35. As a recruitment method, 

flyers were distributed throughout the city and published online. Before participating in the 

study by Velozo et al., 2021, all participants signed an informed consent form and were paid 

30€ per session. The study was approved by the KU Leuven's Sociaal-Maatschappelijke 

Etische Commissie (SMEC) (Velozo et al., 2021). 

Procedure 

Socio-evaluative stress was induced using the repeated Montreal Imaging Stress Task 

(rMIST), which is a modified version of the MIST, a psychosocial stress paradigm, which 

comprises a computerized mental arithmetic task with an induced failure component 

(Dedovic et al., 2005). To be able to use this task repeatedly in different sessions, the protocol 

was changed to strengthen the social defeat component and add the element of novelty to 

each subsequent trial (see Velozo et al. 2021 for details). The study of Velozo et al. 2021 

includes two different designs: a single-run design and a multiple-run design. In the present 

study, the single-run design was used, which is shown in Figure 1. 

 

Figure 1 

Single-run Design 

 
Note. This figure was produced by Velozo et al. (2021), showing the rMIST single-run design 

with C=control, S= stress, with the time from arrival in minutes, the five sampling measures 

of self-reported stress and saliva samples, and the moments where feedback was given.  

 

Regarding the procedure of the single-run design, first, baseline measurements were 

taken 25 minutes after the participant’s arrival, which is a standard time for the stabilization 
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of the physiology (Petrowski et al., 2012). In addition to demographic characteristics, 

baseline measurements included in this study were trait mindfulness and trait rumination. 

Second, these baseline measurements were followed by a testing phase. The testing phase 

was composed of a control period, a 300-second rest in between, and a stress exposure, in 

which participants had to perform a computerized mental arithmetic task. During the testing 

period, two participants were tested simultaneously in two different rooms. Although there 

was no direct competition, the participants were told that they were competing against each 

other. The competitive aspect of the stress condition was required to force participants to 

exert greater mental effort. Therefore, their performance was a direct indicator of their effort 

and ability. In addition to the competitive aspect, the experimenter also provided the 

participant with negative feedback after each stress condition on their performance to 

improve individual performance. Third, after the testing period, participants were watching a 

neutral movie for an hour.  

The data retrieved from the baseline measures trait rumination and trait mindfulness 

(e.g. minute 20-25) and from the testing phase to assess affective stress reactivity (e.g. minute 

25-50) was used for this study (see Figure 1). Affective stress reactivity, which was assessed 

through negative affect (NA), was measured seven times during each testing session through 

questionnaires. 

Measures 

Trait Rumination  

Trait rumination was measured with the rumination subscale of the Cognitive 

Emotion Regulation Questionnaire (CERQ) (Garnefski et al., 2007). The sub-scale consists of 

four self-administered items referring to the extent an individual ruminates after the 

experience of a threatening or stressful life event (Garnefski et al., 2007). Respondents 

indicated their answers on a 5-point Likert scale ranging from 1 = almost never to 5= almost 

always. A sample question was: “I often think about how I feel about what I have 

experienced.” Individual scores were obtained by calculating the sum scores (ranging from 4 

to 20). Higher scores indicated a greater tendency to use the cognitive strategy of rumination. 

Cronbach’s alpha was calculated for the subscale rumination and was good (⍺ =.86).  

Trait Mindfulness 

 Trait mindfulness was measured using the Five Facets Mindfulness Questionnaire 

(FFMQ), which is a 39-item self-report measure and consists of five subscales (Observe, 

Describe, Act with Awareness, Non-judge and Nonreactivity) used to assess an individual’s 

tendency to be mindful in daily life. For the purpose of this study, the full scale is used. The 
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FFMQ was derived through a factor analysis from five different mindfulness questionnaires, 

and thus represents an empirically based amalgamation of different overlapping 

conceptualizations of trait mindfulness (Baer, 2011; Carpenter et al., 2019a; Christopher et 

al., 2012; Lilja et al., 2011). Items are rated on a 5-point Likert-type scale ranging from 1 

(never or very rarely true) to 5 (very often or always true). Sample items were: “I pay 

attention to sensations, such as the wind in my hair or sun on my face.” and: “I am good at 

findings the words to describe my feelings.” (Carpenter et a., 2019a). Some items were direct 

descriptions of the mindfulness component being measured, whereas others described the 

absence of that component and were reverse scored (Baer et al., 2004). After reverse scoring, 

the sum score was obtained (Baer et al., 2004). In this study, FFMQ showed good internal 

consistency with α = 0.90.  

Affective Stress Reactivity 

Affective Stress Reactivity was assessed through NA. NA is composed of two items: 

“At the moment, I feel down.” and “At the moment, I feel annoyed.” These items were rated 

on a 7-point Likert scale ranging from 1 (not at all) to 7 (extremely) (Velozo et al., 2021). To 

compute affective stress reactivity, the self-reported questionnaires for the control condition 

as well as for the stress condition were used. First, the average score for the stress condition 

and for the control condition was obtained. To calculate the score for affective stress 

reactivity the average score of the control condition was subtracted from the average score of 

the stress condition. Cronbach’s alpha values were acceptable ⍺ =.68. 

Data Analysis 

Sample and Descriptive Statistics 

The analyses were carried out in SPSS 25.0. To handle missing data, the procedural 

method of pairwise deletion was applied. Next, participants' demographic characteristics, 

including age, gender, nationality, marital status and employment status, were examined. 

Additionally, for descriptive statistics, means and standard deviations were computed for the 

variable’s trait rumination, affective stress reactivity and trait mindfulness. 

Inferential Statistics 

Assumptions. The assumptions of normality, no multicollinearity, independence, 

homogeneity and linearity were checked. First, the Shapiro-Wilk test was used with a p-value 

higher than .05 indicating that affective stress reactivity is normally distributed. Second, 

Pearson’s correlation coefficient was computed to check for no multicollinearity between the 

predictor variables rumination and mindfulness. A value above 0.8 or 0.9 indicates 

multicollinearity (Franke, 2010). Third, to check for independence, a histogram of residuals 
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was conducted and compared with a normal curve. Additionally, a normal probability-

probability plot (P-P plot) was computed to check whether the standardized residuals showed 

normally distributed error. Fourth, for linearity and homogeneity, a scatterplot was 

conducted. For the assumption of linearity to be met, the relationship between the predictor 

variables trait rumination and trait mindfulness and the dependent variable affective stress 

reactivity must be linear. Furthermore, regarding homogeneity, the scatterplot of residuals 

must show equally distributed residuals above and below. 

Hypothesis. To test hypothesis 1, that trait rumination predicts higher levels of 

affective stress reactivity, a simple linear regression was performed. The dependent variable 

for this analysis was affective stress reactivity and the predictor variable was trait rumination. 

To control for age and gender, these were added as covariates. To test the second hypothesis, 

whether in individuals with higher levels of trait mindfulness, the association between trait 

rumination and affective stress reactivity is less strong than in individuals with lower levels 

of trait mindfulness, a multiple linear regression analysis was performed. The dependent 

variable for this analysis was affective stress reactivity and the predictor variables were trait 

rumination and trait mindfulness. To investigate for a possible moderation, the trait 

rumination*trait mindfulness interaction term was added to the model. Age and gender were 

added as covariates to control for them. 

Results 

Sample and Descriptive Statistics 

The final sample consisted of 53 participants. The average participant was a female 

aged 24 with a Belgian citizenship, who is unemployed and in a relationship. Demographics 

of the total sample can be found in Table 1. Next, participants showed affective reactivity to 

the task (M = 1.38, SD = 1.26). Additionally, compared to norm scores trait mindfulness was 

average (M = 131.13, SD = 20.25) and participants showed average levels of trait rumination 

as well (M = 13.56, SD = 4.24) (Feliu-Soler et al., 2017; Kim et al., 2021). The descriptive 

statistics for the variables can be found in Table 2. 

Table 1  

Demographic Characteristics of Participants  
 

Full sample 
 

n % 

Gender 
  

  Female 46 86.8 
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  Male 7 13.2 

Nationality 
  

  Belgian 46 86.8 

  Netherland 3 5.7 

  Greek 1 1.9 

  Other 3 5.7 

Marital status   

  In a relationship 31 59.6 

  Married or living together 9 17.3 

  Single 12 23.1 

Employment status   

  Working 21 40.4 

  Unemployed 31 59.6 

Note.  N = 53. Participants were on average 23.9 years old (SD = 2.84). 

Table 2 

Descriptive Statistics for Variables Affective Stress Reactivity, Trait Rumination and Trait 

Mindfulness 

Variable n M SD Scale range Min Max 
 

Affective Stress 

Reactivity  

53 1.38 1.26 -- -1.5 5.00  
 

Trait Rumination  52 13.56 4.24 4 - 20 4.00 20.00   

Trait Mindfulness 52 131.13 20.25 39 - 195 69.00  166.00  
 

 

Inferential statistics 

Assumptions  

A Shapiro Wilk value of p = .25 for affective stress reactivity indicated normally 

distributed data. Further, the assumption of no multicollinearity between the predictor 

variables rumination and mindfulness (r (52) = -.105; p = .46) was met. The histogram and 

the P-P plot of standardized residuals showed normally distributed errors and the scatterplot 

of standardized residuals revealed that the data met the assumptions of linearity and 

homogeneity as well.   
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Hypothesis Testing  

The outcome of the linear regression showed that trait rumination was not 

significantly associated with affective stress reactivity. However, the results indicated a 

marginal significance (b = .24, p = .08) (Table 3). Next, to check the second hypothesis, the 

multiple linear regression analysis showed a non-significant interaction of trait 

rumination*trait mindfulness on affective stress reactivity (b = .97, p = .51) (Table 3). A 

scatterplot summarizes the results (Figure 1).  

Table 3 

Results of Multiple Regression with Dependent Variable Affective Stress Reactivity  

Variable  B SE B b t p 

Trait Rumination .07 .04 .24 1.78 .08 

Trait Mindfulness -.04 .04 -.57 -.82 .42 

Rumination*Mindfulness  .08 .11 .97 .67 .51 

 

Figure 1 

Levels of Affective Stress Reactivity as a Function of Trait Rumination by High and Low 

Levels of Trait Mindfulness  

 

 
Note. Participants high on trait mindfulness and participants low on trait mindfulness are 

based on a median split. 

Discussion 
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The current research aimed to investigate whether higher trait rumination predicts 

higher levels of affective stress reactivity. Additionally, the aim was to evaluate whether the 

association between trait rumination and affective stress reactivity is less strong in individuals 

with higher levels of trait mindfulness than in individuals with lower levels of trait 

mindfulness. Overall, there was evidence for a trend towards a positive association between 

trait rumination and affective stress reactivity. Further, trait mindfulness did not influence the 

association between trait rumination and affective stress reactivity.  

Theoretical Implications  

The Association Between Trait Rumination and Affective Stress Reactivity  

The results obtained in this research revealed evidence for a trend towards a positive 

association between trait rumination and affective stress reactivity. This association was not 

significant, however, it might still be meaningful due to the relatively small sample in this 

study. This is in line with previous research that has shown that trait rumination indeed 

influences heightened affective reactions to psychological stress in adolescents aged between 

13-17 (Aldao et al. 2014). Specifically, in a study by Aldao et al. (2014) adolescence who 

reported high levels of trait rumination responded to a laboratory-based stressor with more 

negative affect than adolescents who experienced lower levels of trait rumination. 

Furthermore, previous research has indicated that individuals who are prone to rumination 

may not be able to engage in proactive anticipation because the individual’s cognitive 

resources are compromised (Nasso et al. 2019). As a result, this leads to increased levels of 

negative affect and, consequentially, difficulties regulating the stress response.  

However, as the association between trait rumination and affective stress reactivity 

was not significant, it is important to investigate possible explanations for this finding. First, 

a study by Johnson et al. (2012) differentiates between two types of rumination, namely 

reflection and brooding. Specifically, reflection has been associated with the tendency to 

critically consider and reflect (Johnson et al., 2012; Moberly et al., 2008). On the contrary, 

brooding refers to the tendency to whimsical musing resulting in a frequent activation of 

stress responses (Johnson et al., 2012). It may be possible that brooding, rather than 

reflection, predicts higher levels of affective stress reactivity in the present study.  

Second, in the present study, rumination was assessed as a trait, not as a state. 

However, it seems important to consider both aspects as well as possible interactions between 

state and trait rumination and their influence on levels of affective stress reactivity. Research 

indicates that states, unlike traits, fluctuate over time depending on the situation the person is 

in (Horstmann et al., 2020; Schmitt et al., 2020).  As a result, because traits are highly stable, 
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they do not reflect high amounts of situation-specific variance. Therefore, additional 

information can be gained by assessing state rumination since trait scores reflect only the 

person whereas state scores reflect persons in a situation (Geiser et al., 2017).  

Trait Mindfulness in Relation with Trait Rumination and Affective Stress Reactivity  

In this research, trait mindfulness did not moderate the positive association between 

trait rumination and affective stress reactivity. This was not expected as previous research has 

highlighted that individuals with higher levels of trait mindfulness have increased awareness 

and attention to their own inner experiences in the present. This awareness is key in reducing 

affective stress reactivity in people who are more prone to ruminate, as they can notice when 

their ruminative tendencies occur (Bullis et al., 2014; Im et al., 2016; Raes et al., 2010).  

However, several possible explanations can be found in the literature.  First, not trait 

mindfulness but the amount of mindfulness practice may moderate the relationship between 

trait rumination and affective stress reactivity. Trait mindfulness is distinct from mindfulness 

practice, which involves the conscious performance of mindfulness exercises to promote a 

state of mindfulness (Glomb et al. 2011). Studies show a significant positive relationship 

between the duration of mindfulness practice (up to 45 minutes per day) and positive physical 

or psychological health outcomes (Britton, 2019). Therefore, mindfulness training may 

provide the skills necessary to regulate one’s stress response (Lin et al., 2020).  

Second, not the levels of trait mindfulness but the differences to what extent 

participants cope with social evaluation could have influenced the association between trait 

rumination and levels of stress reactivity. More specifically, during the testing phase of the 

repeated Montreal Imaging Stress Task (rMIST), participants received negative feedback and 

negative social comparisons were made. Dickerson et al. (2004) already found that in 

laboratory settings, when getting evaluated and the task feels uncontrollable while others 

were present, participants’ physiological stress reactivity increased. Still, there are individual 

differences in the extent to which social evaluation is perceived as stressful (Smith et al., 

2020). Therefore, in addition to the stress-inducing task itself, the impact of social evaluation 

on the individual may have had an influence on the association between trait rumination and 

affective stress reactivity.  

Third, trait mindfulness was assessed through the FFMQ, which includes five 

different facets of trait mindfulness, namely, observe, describe, act with awareness, non-judge 

and nonreactivity (Christopher et al., 2012). Even though previous studies emphasize the 

beneficial effects of mindfulness on stress reduction, the literature suggests that higher levels 

of monitoring skills, which are measured by the “observing” facet, are associated with 



MECHANISMS OF AFFECTIVE STRESS REACTIVITY 15 

increased levels of negative affect (Britton, 2019; Christopher et al., 2012; Lindsay et al., 

2017). Therefore, the need to investigate and distinguish between the individual facets of 

mindfulness to gain insight into their influence on the association between trait rumination 

and affective stress reactivity is essential.  

Strengths and Limitations 

Strengths 

This study has several key strengths. First, regarding the study design, it is notable 

that a well-established laboratory stress protocol under standardized conditions was followed. 

This enabled to access a high degree of standardization of affective stress reactivity (Kiecolt-

Glaser et al., 2020; Schlotz, 2020). In addition, this study provides a stronger form of 

evidence for possible causality compared to cross-sectional studies where exposure and 

outcome coincide (Turner et al., 2020). This is due to the temporal sequence between 

exposure and outcome. For example, in the present study, affective stress reactivity, assessed 

through negative affect, is measured twice: after the control and after the stress condition.  

Limitations  

Regarding the quality of the study, some limitations need to be addressed. First, 

measuring stress responses in laboratory settings may affect the validity. Specifically, 

laboratory stress paradigms do not necessarily reflect affective stress reactivity in daily life 

which may limit the ecological validity (Schlotz, 2020). Additionally, the variables of trait 

rumination and trait mindfulness were assessed simultaneously. As a result, no causal 

relationship between these variables could have been established and, therefore, have affected 

the validity (Solem, 2015). Next, even though the rMIST is easy to standardize through its 

use of a computerized stressor, some difficulties remain in controlling human factors. As an 

example, regarding the human factor of interaction between participant and researcher, minor 

changes in body language and tone of voice may lead to different experiences between the 

participants (Velozo et al 2021).  

Future Research  

First, further research may benefit from considering state rumination as a possible 

mechanism influencing levels of affective stress reactivity. For this purpose, the exact content 

or nature of the participants’ rumination before, during or after the testing phase can be 

assessed. Second, future research should also consider other forms of repetitive negative 

thinking besides rumination. In this context, Watkins et al. (2020) noted other forms that 

share the same underlying mechanism as rumination but differ in their concerns and content. 

For example, whereas rumination is more past-focused, worry is more future-oriented, and 
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assessing worry could provide additional insights into its impact on levels of affective stress 

reactivity (Watkins et al., 2020).  

Third, a significance at trend level for trait rumination in predicting affective stress 

reactivity was found. However, the generalisability of this trend significance needs further 

research. As increases in sample size lead to a higher statistical power, a further suggestion is 

the replication of this study with a larger sample size (Suresh et al., 2012). Fourth, future 

research might benefit from differentiating between different types of rumination, namely 

reflection and brooding. Previous research suggested that brooding, not reflection, is 

associated with higher levels of negative affect (Moberly et al., 2008). Fifth, the FFMQ 

measures five different facets of trait mindfulness. As the facet “observe” has been found to 

influence negative affect, future research should investigate and differentiate between the 

different facets and their influence on levels of affective stress reactivity.  

Sixth, future studies that examine the impact of trait rumination on affective stress 

reactivity may benefit from using a range of repeated stressors over varying time periods to 

investigate the generalisability of the findings in this study. As an example, one could include 

different types of stressors across and within studies and vary the time period between initial 

exposure and re-exposure to determine whether these variables have an impact on the 

affective stress reactivity. Moreover, considering that participants in this study were young 

healthy women and that women are more prone to ruminate, determining whether trait 

rumination in men has the same association with levels of affective stress reactivity would 

help to clarify any sex differences in rumination and patterns of levels in stress reactivity 

(Johnson et al., 2012).  

Conclusion  

In the present study, a trend towards trait rumination influencing levels of affective 

stress reactivity was found. Accordingly, people who are prone to ruminate might be at 

increased risk for health problems due to their increased affective reactivity to stress. This 

would be consistent with previous research. However, this finding was not significant. 

Nevertheless, it might still be meaningful due to the relatively small sample of 53 

participants. Furthermore, trait mindfulness did not attenuate the association between trait 

rumination and affective stress reactivity. Future studies should examine the generalizability 

of these results, possibly with a larger sample. It remains important to investigate trait 

characteristics or mechanisms that decrease affective stress reactivity to prevent and treat 

potential health problems. 
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