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Abstract

A growing body of research has focused on the differentiation of emotion-related versus non-

emotion-related impulsivity, assessed by the Three-Factor Impulsivity (TFI) index. The goal of 

this study is to develop a German TFI index, and to validate the emotion-related impulsivity 

subscales against indices of substance abuse, physical or psychological disorder, physical exercise, 

BMI, and hours of sleep. 395 native-German speakers completed the German TFI index and 

questions on validity indicators online. Factor analyses supported the three-factor structure, 

including Pervasive Influence of Feelings, Lack of Follow Through, and Feelings Trigger 

Action. Correlations between factors were higher than in the original work. Both emotion-related 

impulsivity subscales correlated significantly with psychological disorder, engagement in and 

minutes of physical exercise per week. When included in multivariate regression models, the three 

factors explained 3.1%, and 29.2% of variance in amount of exercise per week and psychological 

disorder, respectively. In sum, findings indicated that the German TFI index has a robust three-

factor structure that showed expected links to validity indicators, and novel effects in relation to 

physical exercise.
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f.javelle@dshs-koeln.de (F. Javelle). 
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1. Introduction

Impulsivity affects many facets of daily life, and shows links to personality disorders 

(Mulder et al., 1999), aggression (Barratt et al., 1999), bipolar disorder (Swann et al., 2001), 

drug abuse and addiction (Whiteside & Lynam, 2003), depression (Carver et al., 2008), 

and even suicide (Corruble et al., 1999). Almost all definitions of impulsivity recognize its 

multidimensional nature (e.g., Costa & McCrae, 1990; Gerbing et al., 1987).

Although older impulsivity scales tended to focus on problems with planning, deliberation 

and attention (Barratt, 1965; Dickman, 1990), newer research documents the importance 

of impulsivity that occurs in response to states of high emotion, including both negative 

and positive emotions. In a large-scale study, researchers identified one factor of the UPPS 

scale, Urgency that reflected the tendency to respond impulsively in the face of negative 

emotions (Whiteside & Lynam, 2001). This work was followed by the development of 

the Positive Urgency scale, which covers impulsive responses to positive emotions (Cyders 

& Smith, 2008). Multiple studies suggest that the Positive and Negative Urgency scales 

are distinct from other self-rated forms of impulsivity (Cyders et al., 2007; Cyders & 

Smith, 2008; Johnson et al., 2016). Because the scales form one higher-order factor without 

regard to valence (Carver et al., 2011; Cyders & Smith, 2008), researchers have used the 

phrase emotion-related impulsivity (Carver et al., 2008, 2011; Zorrilla & Koob, 2019). 

Emotion-related impulsivity appears more robustly tied to psychopathology, suicidality and 

aggression, than are other forms of impulsivity (Berg et al., 2015; Carver & Johnson, 2018; 

Smith & Cyders, 2016).

One model focuses on failures of top-down control over emotion as a possible mechanism 

driving emotion-related impulsivity (Carver et al., 2008). Within this model, researchers 

suggest that the regrettable behavior may reflect reflexive responding to strong emotions 

(Carver et al., 2008). These reflexive responses are theorized to differ by type of 

emotion. While reflexive responses to anger may encompass impulsive aggression, reflexive, 

unconstrained responses to sadness may involve passivity and loss of motivation (Carver et 

al., 2008).

In support of this theory, Carver et al. (2011) assembled a broad set of items assessing 

emotion-related impulsivity, reflexive and unconstrained responses to emotion, and non-

emotion-related impulsivity. Exploratory and confirmatory factor analysis (CFA) revealed 

three distinct factors. Feelings Trigger Action reflects rash and regrettable speech and 

behavior in response to positive and negative emotions (mostly items from the Positive and 

Negative Urgency scales; Cyders & Smith, 2008). Pervasive Influence of Feelings, though, 

is more unique among impulsivity scales, in that it reflects the tendency for one’s (mostly 

negative) emotions to influence motivation, self views, and cognitions about the world in 

an unconstrained manner. Lack of Follow Through covers impulsive responding without 

regard to emotion, including being distracted easily and failing to complete tasks. Both 
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emotion-related factors have been validated as related to early trauma, a polymorphism 

of the serotonin transporter gene, and to internalizing disorders, externalizing disorders, 

suicidality, and aggression (Auerbach et al., 2017; Carver et al., 2011; Johnson et al., 2017).

Despite increased use of this index, no German version is available. Although other 

impulsivity scales, including the UPPS (Babayan et al., 2019), exist in German, the Three-

Factor Impulsivity (TFI) index, and particularly the Pervasive Influence of Feelings scale, 

provide more complete coverage of failures of constraint. Thus, our goal was to develop 

and validate a German TFI index. To do so, we translated and back-translated the items 

and administered the German translation of the questionnaire to a large German sample. We 

examined the factor structure of the translated scale via CFA. We validated the scale against 

variables known to relate to impulsivity, including gender (Weafer & de Wit, 2014), BMI 

(Sanchez-Roige et al., 2019), age (Eysenck et al., 1985), sleep disturbance (Miller & Rucas, 

2012), substance abuse (Whiteside & Lynam, 2003) and psychological disorders (Berg et al., 

2015).

Finally, we tested novel links of emotion-related impulsivity with fitness levels, given ties 

of impulsivity and fitness to serotonergic and dopaminergic systems (Cho et al., 2014; 

Heijnen et al., 2016). Pilot investigations have shown significant correlations of self-rated 

impulsivity and behavioral indices of impulsivity (delay discounting) on lack of physical 

exercise (Sofis et al., 2017) but such work has not considered emotion-related impulsivity. 

We hypothesized that people who reported higher impulsivity would report less engagement 

in physical exercise.

2. Materials and methods

All procedures were in accordance with the Declaration of Helsinki and were approved 

by the University Institutional Review Board before data was collected. Raw data can 

be requested by emailing the corresponding author. Participants were recruited through 

online advertising and flyers distributed in Cologne and surroundings and completed online 

informed consent before beginning study procedures. No rewards were provided. The only 

inclusion criterion was to be a native-German speaker. Questionnaires were administered 

online via Qualtrics.

2.1. Participants

Two catch items were embedded within the questionnaire (e.g., “Please answer I agree to 

this item”) to capture random responding. Out of the 421 participants, 26 who answered one 

or both of these items incorrectly were excluded from analyses. The analyses include 395 

native-German speakers (53.6% University students, Table 1).

2.2. Three-Factor Impulsivity index (Carver et al., 2011)

The TFI index consists of 54 items drawn from previously validated subscales (Carver 

et al., 1988; Cyders et al., 2007; Whiteside & Lynam, 2001) with some newly written 

items. Items (11 reverse-coded) are rated on a scale ranging from 1 (I agree a lot) to 5 (I 
don’t agree at all). Higher scores reflect more impulsivity. In the validation article, three 

factor scores were drawn from an oblique factor analysis of the subscale scores in a large 
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sample of undergraduates, and the factor structure was confirmed using structural equation 

modelling (Carver et al., 2011). After using the scale across multiple samples, the authors 

recommended the removal of items with significant cross-loadings (Carver, 2017).

Factor one, Pervasive Influence of Feelings includes items drawn from previously validated 

scales for Negative Generalization (the tendency to overgeneralize from one failure) (Carver 

et al., 1988), Negative Urgency (Whiteside & Lynam, 2001), and items to capture Sadness 

Paralysis (lethargy in response to sadness) and Emotions Color Worldview (extremely 

negative thoughts of self and the world in response to negative emotions). Factor two, Lack 

of Follow Through, includes items from previously validated scales designed to cover Lack 

of Perseverance (Whiteside & Lynam, 2001) and Distractibility. The third factor, Feelings 

Trigger Action, includes items from the previously validated scales for Negative Urgency 

(Whiteside & Lynam, 2001), Positive Urgency (Cyders et al., 2007), and items to capture 

Reflexive Reaction to Feelings. In the original validation study, factors showed small to 

moderate correlations, rFactor 1 and 2 = 0.36; rFactors 1 and 3 = 0.34 and rFactors 2 and 3 = 

0.16 (Carver et al., 2011). The factor-analytically derived subscales were validated across 

multiple indices of psychopathology, aggression, and suicidality (Auerbach et al., 2017; 

Johnson et al., 2013; Johnson et al., 2017).

To develop the German version of the TFI index, two authors translated (MW) and 

back-translated (JJ) items. Both were fluent in the primary and target languages, and 

knowledgeable about the questionnaire content (one co-authored the initial scale), and both 

cultures.

2.3. Demographic variables

Participants were asked to report their age (years), gender (female, male or non-binary/

other), weight (kg) and height (cm).

2.4. Health-related variables

Participants were asked if they had chronic disease and if so, what disease. Experimenters 

categorized these open-ended responses as psychological or physical disorders. Participants 

were asked to report their long-term medications, average daily number of hours of sleep in 

the past month, if they smoked, and engagement (yes/no), number of minutes per week, and 

intensity (low, moderate, high) of physical exercise in the past month.

2.5. Statistical analysis

Analyses were conducted using SPSS software, version 23.0 (IBM, Armonk, New York) 

and AMOS. Descriptive statistics (including normalcy and linearity), and adequacy of 

Cronbach’s alpha were examined. To parallel the original validation article (Carver et al., 

2011), subscale means were subjected to CFA. Previous work has validated these subscales 

multiple times in English, as well as the two Urgency and Perseverance subscales in 

German, and so our goal was not to examine the structure of the subscales, but rather, 

whether subscales intercorrelations mirrored the English validation article.
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Confirmatory factor analysis CFA was conducted with AMOS using maximum likelihood 

analysis. Comparative Fit Index (CFI), Goodness of Fit Index (GFI) and Root Mean 

Square Error of Approximation (RMSEA) were used as fit indices, with RMSEA < 

0.06 considered very good, and <0.10 acceptable (Schermelleh-Engel et al., 2003). For 

validity analyses, bivariate correlations, independent t-tests and one-way ANOVA/ANCOVA 

were used to evaluate how TFI factors related to continuous, binary and non-binary 

categorical variables, respectively, with Bonferonni alpha correction applied family-wise 

to variable sets of exercise (exercise engagement, amount of exercise and intensity), 

and disease-related (disease, medication, physical and psychological disorders) and were 

considered significant at p <.017 (p/noverlapping variables). Non-linear age effects were tested 

with quadratic regressions. Multiple linear (i.e. amount of exercise) and bivariate logistic 

regression models (i.e. psychological disorder) were constructed using R (version 1.2.1335) 

to assess the unique and conjoint effects of each impulsivity factor (Field, 2013). The three 

factors met requirements for multicollinearity (variance inflation factor values<2), tolerance 

(values>0.2), independence (all Durban-Watson tests results between 1 and 3), and linearity 

(qqplot, scatterplot and histogram of studentized residuals; Menard, 2011). Semi-partial 

correlations were used to confirm the unique effect of each predictor.

3. Results

Descriptive statistics, representative items, analysis sample size, and Cronbach’s alphas 

for each subscale are listed in Table 2, and for other variables in Supplementary material 

A. Psychological disorder, cigarette and drug use variables were binary and so kurtosis 

estimates reflect this. BMI showed high skew and leptokurtosis and so was examined using 

nonparametric correlations.

3.1. Confirmatory factor analysis

Communalities all surpassed 0.75, and so no subscales were removed for low 

communalities.

The first model showed an inadequate fit with an RMSEA>0.10 but both CFI and GFI > 

0.90. Two minor corrections were applied. First, because the error terms of two subscales, 

Positive Urgency and Reflexive Reaction to Feelings (from Feelings Trigger Action), were 

highly correlated, we integrated this covariance in the model. Second, the original model 

suffered from a Heywood case (loading scores>1 for the Distraction subscale). Accordingly, 

as has been recommended when forming a factor with two indicators, items from the 

Distraction subscale were divided into two parcels, which led to reasonable and high factor 

loading scores (Fig. 1) (Chen et al., 2001).

With these modifications, the fit indices of this revised model of the German TFI index 

were deemed acceptable and indicative of good fit (GFI: 0.945, CFI: 0.954, RMSEA: 

0.094). Although the CFI was significant (p < .001), this was most likely due to the large 

sample size (Hooper et al., 2008). Correlations among the factor scores were stronger than 

those observed in the validation article for the English version, with a moderate correlation 

between the two emotion-related factors, rFactors 1vs3 = 0.55, p < .001, rFactors 1vs2 = 0.45, 

p < .001, and rFactors 2vs3 = 0.45, p <.001. As the English-language validation sample was 
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comprised of university students, we tested correlations among factor scores with students 

only (n = 184); correlations were comparable to our full sample, r’s = 0.49 to 0.55.

We also considered a two-factor solution, merging Pervasive Influence of Feelings and 

Feelings Trigger Action into one emotion-related factor. Although the fit indices were not 

substantively different from the three factor model (GFI: 0.97, CFI: 0.98, RMSEA: 0.08), 

the subscale loadings were lower for the emotion-related factor: Generalization = 0.58, 

Sadness paralysis = 0.55, Reflexive reaction to feelings = 0.51, Emotions color worldview 

= 0.66, Positive urgency = 0.72, Urgency = 0.88. Accordingly, the three-factor solution is 

preferable.

3.2. Correlations with demographic and health-related variables

The relation of the TFI factors with demographic and health-related variables is reported in 

Table 3. Higher Feelings Trigger Action was significantly related to female gender, more 

psychological disorder, less engagement in, intensity of, and minutes of physical exercise, 

age, higher BMI and less hours of sleep. Pervasive Influence of Feelings showed a similar 

profile of significant effects excepting hours of sleep and BMI, and significantly more drug 

use and long-term medication use for high scorers. As has been shown repeatedly with 

the English-language TFI, non-emotion-related impulsivity related significantly to fewer 

outcomes, although tied to more psychological disorder, more drug use, lack of engagement 

in and minutes of physical exercise.

As age often shows a curvilinear relationship with impulsivity, we tested curvilinear effects 

beyond the linear effects shown in Table 3 using quadratic regression equations. Curvilinear 

effects were small but significant, Pervasive Influence of Feelings (r2 = 0.041, p <.001), 

Lack of Follow Through (r2 = 0.032, p < .01), and Feelings Trigger Action (r2 = 0.037, p < 

.037).

3.3. Multivariate regression models

As amount of exercise per week (continuous spectrum versus the binary information 

provided by exercise engagement) and psychological disorder showed significant 

associations across the three factors, we conducted multiple linear and binomial logistic 

regression models to evaluate the variance explained by the three factors.

The model with amount of exercise as the outcome explained only R2 = 3.1% (p < .001) of 

the variance, with no significant effects of Pervasive Influence of Feelings (beta = −30.5, p 
=.14, semi-partial r = 0.08), Lack of Follow Through (beta = −35.1, p =.13, semi-partial r = 

0.08), or Feelings Trigger Action (beta = −18.4, p =.47, semi-partial r = 0.04).

The model with psychological disorder as the outcome explained R2 = 29.2% (p < .001) 

of the variance, with a significant effect of Pervasive Influence of Feelings (beta = 2.2, p 
< .001, semi-partial r = −0.21) but not for Lack of Follow Through (beta = −0.15, p =.75, 

semi-partial r = −0.01) or Feelings Trigger Action (beta = 0.53, p =.40, semi-partial r = 

−0.04).
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4. Discussion

In this study, we translated and back-translated a well-validated measure of impulsivity, the 

TFI, subjected the subscales to factor analysis, and validated against impulsivity-related 

characteristics. After two minor adjustments to improve model fit (inclusion of one 

covariance parameter and splitting one subscale to address a Heywood case issue), the 

German TFI index showed a robust three-factor structure that paralleled the English version. 

The between-factor correlations were consistent with the English-language scale, with the 

exception of a stronger correlation between Lack of Follow Through and Feelings Trigger 

Action in the German version, across our full sample and in a student only subsample 

(Carver et al., 2011). Our higher correlations could be the result of excluding cross-loading 

items, as is now recommended (Carver, 2017).

In addition to replicating the factor structure, we validated the impulsivity factors against 

demographic and health-related variables. Psychological disorder, physical exercise and age 

were the only variables which showed significant effects across all three impulsivity factors, 

all in expected directions.

When considered conjointly in a regression model, Pervasive Influence of Feelings 

was the only significant factor and explained almost 30% of the total variance in 

psychological disorders. The psychological disorders reported (major depressive disorder, 

bipolar disorder, post-traumatic stress disorder, borderline personality disorder) often involve 

intense responses to emotions, and so the importance of Pervasive Influence of Feelings 

(unconstrained cognitive and motivational responses to emotion) makes sense. Pervasive 

Influence of Feelings showed also more link to long-term medication use (15% of which 

were antidepressants). Effects were significant despite the small number of participants who 

endorsed psychological diagnoses or medication use.

Since impulsivity changes developmentally, linear and curvilinear effects were examined. 

Impulsivity increased until 35–40 years and then decreased slightly with age.

Female participants endorsed significantly higher emotion-related impulsivity than did male 

participants consistent with previous effects regarding response inhibition, a key correlate of 

emotion-related impulsivity (Weafer & de Wit, 2014). Also consistent with previous work 

with English-language the Perseverance scale, non-emotion-related impulsivity scores did 

not differ by gender (Cyders, 2013).

Extending previous work linking non-emotion-related impulsivity to sleep disorder 

frequency (Miller & Rucas, 2012), we found that Pervasive Influence of Feelings related 

to less sleep. Nevertheless, null correlations of sleep with the two other impulsivity factors 

were observed, potentially due to the reliance on the number of hours of sleep per day, a 

poor marker of sleep quality.

Our findings that the German Feelings Trigger Action scale relates to BMI confirms findings 

from a large-scale study that higher BMI relates to higher UPPS-P scores, which are core to 

Feelings Trigger Action (Sanchez-Roige et al., 2019).
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We also found novel effects of impulsivity on physical exercise. All three-impulsivity 

factors related to less likelihood of engagement in exercise, and to less time exercising 

per week. Engaging in regular physical exercise requires commitment and so the link 

with Perseverance is intuitive. Interestingly, though, emotion-related impulsivity also related 

to less exercise, and Pervasive Influence of Feelings scores related to lower intensity 

of exercise. Impulsivity has been tied to the monoamine pathway (Carver et al., 2011; 

Javelle et al., 2019), and this pathway can be strongly modulated by physical exercise 

(Małkiewicz et al., 2019; Metcalfe et al., 2018). Physical exercise is also commonly used 

as a non-pharmacological therapy to reduce impulsivity among children with attention 

deficit hyperactivity disorder (Cerrillo-Urbina et al., 2015), a finding that could be helpful 

in considering intervention for emotion-related impulsivity. Although the effect sizes for 

exercise were not of sufficient magnitude to be significant in a multivariate regression 

model, further investigations are warranted.

Overall, non-emotion-related impulsivity showed fewer correlations with outcomes than 

did the emotion-related impulsivity, consistent with previous work. As we were adequately 

powered to detect small correlations (with N = 395, 90% power to detect r’s = 0.16), the 

null effects are not likely to reflect statistical power limitations. Rather emotion-related 

dimensions appear to be related to more outcomes than non-emotion-related impulsivity.

Despite the apparent validity of the German TFI index, we note several limitations of this 

study. First, our measures of several validity indicators were flawed. For example, a quarter 

of individuals failed to respond to the question about drug use, potentially due to concerns 

about reporting illegal behavior despite anonymity; this profile of missing data likely skewed 

results. Few endorsed other externalizing syndromes, which have been tied to Feelings 

Trigger Action more than Pervasive Influence of Feelings in previous work. Less than a 

quarter of our sample was above 35, and only 16 people were obese. Further research with 

a sample more varied in age, weight, and psychological syndromes is warranted. Second, 

our reliance on dichotomous variables, and the error variance from our single item coverage 

of domains, likely minimized the magnitude of correlations with impulsivity. Future work 

would do well to include validated psychometric measures to assess the pattern of substance 

use, sleep, physical and psychological health, and physical exercise. Third, the use of 

self-report questionnaires is dependent on participant insight and willingness to disclose. 

Finally, even though our goal was to parallel the original TFI index validation process 

(Carver, 2011), some research suggest that factor analysis at item-level maximizes internal 

consistency and provides better reliability (Raubenheimer, 2004).

To conclude, factor analysis shows that the German TFI index has a robust three-factor 

structure, and was validated against key physical and psychological health outcomes. 

Findings indicate that the German TFI can be used to evaluate important facets of 

impulsivity in native German speakers.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1. 
German TFI index CFA results and loading scores.
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Table 1

Participant characteristics.

Categorical variables

Not available Groups N

Gender 16 (4.1%) Females 236 (59.7%)

Males 143 (36.2%)

Disorders 0 (0%) Psychological 14 (21.9%)

Physical 50 (78.1%)

Long-term medication 11 (2.8%) Yes 55 (13.9%)

No 329 (83.3%)

Cigarette use 6 (1.5%) Yes 43 (10.9%)

No 346 (87.6%)

Drug use 98 (24.8%) Yes 12 (3%)

No 285 (72.2%)

Physical exercise intensity 9 (3%) High 77 (25.6%)

Moderate 177 (58.8%)

Low 38 (12.6%)

Continuous variables

Mean SD Range

Age (y)   31.2   12.5 17–71

BMI (kg/m2)   23.8     4.2 16.4–55.6

Sleep (h/day)     7.3     0.96 4–10

Exercise time (minutes/week) 226.3 238.0 0–1260
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Table 3

TFI subscale relations with demographic and health-related variables.

Pervasive influence of feelings Lack of follow through Feelings trigger action

Binary categorial variables examined using t-tests

Gender (Female>Male) t(377) = 4.21**
d = 0.45

t(377) = −0.92
d = 0.01

t(377) = 3.51**
d = 0.37

Psychological disorder (Yes>No) t(382) = 6.05***
d = 1.78

t(382) = 3.22***
d = 0.91

t(382) = 3.95***
d = 1.06

Long-term medication (Yes>No) t(382) = 2.76**
d = 0.38

t(382) = 0.32
d = 0.02

t(382) = 1.91
d = 0.26

Cigarette use (Yes/No) t(387) = 0.33
d = 0.05

t(387) = −0.22
d = 0.03

t(387) = −0.18
d = 0.03

Drug use (Yes>No) t(295) = 3.45**
d = 1.04

t(295) = 3.35**
d = 0.94

t(295) = 1.65
d = 0.53

Physical exercise (No>Yes) t(369) = −2.81**
d = 0.35

t(369) = −2.98**
d = 0.38

t(369) = −3.17**
d = 0.39

Non-binary categorial variables examined using ANOVA

Physical disorder
a
 (Yes>No)

F(3,381) = 0.58
ηp2=0.020

F(3,381) = 2.06
ηp2=0.171

F(3,381) = 1.40
ηp2=0.042

Physical exercise intensity (Low>Moderate>High 
intensity)

F(2,289) = 3.63**

ηp2=0.025

F(2,289) = 2.49
ηp2=0.017

F(2,289) = 1.44
ηp2=0.010

Continuous variables examined using r

Age −0.06 −0.13* −0.07

BMI
b 0.02 0.09 0.13*

Minutes of physical exercise −0.17*** −0.17** −0.14**

Nightly hours of sleep 0.01 0.09 −0.17***

*
p < .05.

**
p < .01.

***
p < 0.001 – np2: partial eta squared.

a
To rule out possible confounds, age and BMI were controlled using Analysis of Covariance.

b
Given normative age and gender effects on BMI, partial r controlling for age and gender.
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