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Abstract

The Perth Emotional Reactivity Scale (PERS) is a 30-item self-report questionnaire
that assesses the ease of activation, intensity, and duration of negative and positive
emotions. Our study aimed to introduce and validate the Polish version of the PERS.
The study was performed on a sample of 491 people (349 females and 142 males)
aged 18-84 (M = 24.78, SD = 10.96). The factor structure was verified with con-
firmatory factor analysis. Convergent and divergent validity were assessed based on
the relationship between the PERS and markers of anxiety, depression, and stress.
For assessing criterion validity, we conducted a set of multiple regression analyses
to examine whether PERS scores could predict significant variance in these men-
tal health symptoms. We examined discriminant validity by conducting a second-
order exploratory factor analysis of PERS scores and anxiety, depression, and stress
symptoms. Our results indicated strong factorial validity, conforming to the intended
6-factor (subscale) structure. As expected, all PERS subscales correlated in expected
directions with markers of anxiety, depression, and stress symptoms. The PERS
showed good discriminant validity in terms of measuring an emotional reactivity
construct across positive and negative emotions that was separable from people’s
current level of distress. Internal consistency reliability was also good. Overall, the
Polish version of the PERS appears to have good psychometric properties as a com-
prehensive measure of emotional reactivity.

Keywords Affective style - Emotion - Emotional reactivity - Psychometric
properties - Psychopathology

Introduction

Emotional reactivity (or affective style) is a trait comprised of one’s typical (1) ease/
speed of activation, (2) intensity, and (3) duration of emotional responses. These three
characteristics of emotional reactivity apply to both negative and positive emotions,
such as sadness and happiness (Becerra & Campitelli, 2013; Preece et al., 2019).
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Emotional reactivity can be assessed in laboratory settings via psychophysiological
methods (Kuo et al., 2016) or questionnaires; however, psychophysiological methods
can be too impractical and expensive for some clinical or research purposes (e.g. for
psychological assessments during psychotherapy, screening in busy clinical wards, or
study designs requiring large numbers of participants). Thus, having self-report ques-
tionnaire options for assessing emotional reactivity is crucial.

Traditionally, the majority of questionnaire measures of emotional reactivity
have assessed the construct in terms of negative emotions only (e.g. the Emotion
Reactivity Scale by Nock et al., 2008), or without separating these three separate
characteristics (ease of activation, intensity and duration), such as the Emotional
Reactivity subscale of the Formal Characteristic of Behaviour—-Temperament Inven-
tory (Cyniak-Cieciura et al., 2018), the Emotion Intensity Scale (Bachorowski &
Braaten, 1994), the Emotionalizing subscale of the Bermond—Vorst Alexithymia
Questionnaire (Vorst & Bermond, 2001), the Affect Intensity Measure (Larsen &
Diener, 1987), or the Emotional Reactivity and Perseveration Scale (Boyes et al.,
2017; Ripper et al., 2018).

For assessing the ease of activation, intensity, and duration of an emotional
response separately for positive and negative emotions, the 30-item Perth Emotional
Reactivity Scale (PERS) was recently developed (Becerra & Campitelli, 2013; Becerra
et al., 2019; Preece et al., 2019). Originally created in English, the PERS consists of
six intended 5-item subscales: positive-activation (e.g. I tend to get happy very easily),
positive-intensity (e.g. When I'm joyful, I tend to feel it very deeply), positive-duration
(e.g. When I'm happy, the feeling stays with me for quite a while), negative-activation
(e.g. I tend to get upset very easily), negative-intensity (e.g. If I'm upset, I feel it more
intensely than everyone else), and negative-duration (e.g. Once in a negative mood, it’s
hard to snap out of it). These subscales can also be combined into two valence-specific
composite scores, a general negative reactivity scale and a general positive reactivity
scale, as overall markers of emotional reactivity for the negative or positive domains,
respectively. Moreover, based on this questionnaire, the Perth Emotional Reactivity
Scale—Short Form (PERS-S) was later developed, which repeats the structure of the
PERS but consists of 18 items (Preece et al., 2019).

The original English versions of the PERS, and its short form the PERS-S, have so
far demonstrated strong psychometric properties (Becerra et al., 2019; Preece et al.,
2019). Moreover, these questionnaires to date shown strong psychometric properties
in different language versions, including the Iranian (Mousavi Asl et al., 2020) ver-
sion of the PERS, as well as the Turkish (Balaban & Bilge, 2021), Polish (Larionow &
Mudto-Gtagolska, 2022), and Russian (Larionov et al., 2021) versions of the PERS-S.
Our aim in this study is to introduce and validate a Polish version of the PERS.

In factor analysis, the PERS is characterized by an intended 6-factor structure (with
the six subscales as factors), which has had the best fit indices in most papers (Bala-
ban & Bilge, 2021; Becerra et al., 2019; Larionov et al., 2021; Larionow & Mudto-
Glagolska, 2022; Mousavi Asl et al., 2020; Preece et al., 2019). The three factors
within each valence domain tend to correlate very highly (thus supporting the coher-
ence of ease of activation, intensity, and duration of emotions as core components of
the emotional reactivity construct), but models where they are separated still support
the statistical value of separating into these subscale domains. The convergent and
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divergent validity of the PERS has also been consistently supported in past work, indi-
cating that a profile characterized by high negative reactivity and low positive reactiv-
ity tends to be associated with increased psychopathology (e.g. depression and anxi-
ety) symptoms, poorer emotion regulation abilities, and poorer well-being (Balaban &
Bilge, 2021; Becerra et al., 2019; Larionov et al., 2021; Larionow & Mudlo-Gtagolska,
2022; Mousavi Asl et al., 2020; Preece et al., 2019). In a Polish context, Larionow and
Mudlo-Gtagolska, (2022) recently published a Polish version of the PERS-S, finding it
to have strong psychometric properties.

Current studies highlight the role of emotional reactivity traits in the development
of psychopathology. Gross and Jazaieri, (2014), for example, stressed problematic
emotional intensity (referring to either too large or too small an emotional response)
and duration (occurring when emotions are either too short or too long for a particular
situation) as characteristics of various forms of psychopathology. Linehan, (1993) dis-
cussed emotional vulnerability (emotional reactivity) as a major component of emotion
dysregulation in borderline personality disorder. Problematic levels of emotional reac-
tivity are often considered as psychotherapeutic goals for affective disorders treatment
(Barlow et al., 2010; Linehan, 1993). Recent studies highlighted the clinical utility of
distinguishing of negative and positive emotional reactivity measured by the PERS.
For example, Barnhart et al., (2020) noted that people with high positive-activation and
positive-intensity have a higher risk of overeating if they tend to eat when positive emo-
tions arise, therefore supporting the clinical relevance of positive reactivity traits, which
may play negative role in some affective disorder categories. Thus, there is preliminary
support for emotional reactivity assessments across negative and positive emotions
potentially being used to enhance cognitive behavioural therapy aimed at changing
problematic levels of emotional reactivity traits.

Taken together, the previous studies evidence strong psychometric properties of the
PERS and its clinical relevance. Our aim in this study is to develop a Polish version of
the long-form PERS and examine its psychometric properties (factor structure, internal
consistency reliability, convergent, and divergent validity). We expect that a 6-factor
model comprised of the six intended subscales would be the best factor structure solu-
tion. We also anticipated, based on past work, that the PERS negative reactivity sub-
scales would be positively correlated with depression, anxiety, and stress symptoms,
whereas the positive reactivity subscales would be negatively correlated with these
mental health symptoms. We also expected that the PERS would show good discrimi-
nant validity against these measures of psychopathology, as technically emotional reac-
tivity should be a separable construct from one’s current level of mental health symp-
toms (Becerra et al., 2019).

Method
Participants and Procedure
Our sample consisted of 491 adults (349 females and 142 males) with ages ranging

from 18 to 84 (M = 24.78, SD = 10.96) from the general population in Poland. Most
respondents (31.4%) lived in large cities (above 100000 inhabitants), 22.6% in towns
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(from 20000 to 100000), 15.5% in small towns (up to 20000), and 30.5% in villages.
Individuals with a higher education degree made up 16.5% of the respondents, with
those with secondary education 72.3%, those with vocational education 4.7%, and
those with primary school level education 6.5%. Among the respondents, 55.0%
were single and 45.0% were in relationships.

The study was conducted from April 2022 to May 2022. The participants were
recruited via social networks, i.e. Facebook and Instagram, where there was a link to
an online anonymous survey by a Google Forms platform with an appended consent
form. The Kazimierz Wielki University Ethics Committee approved the study (No.
1/13.06.2022). All respondents provided their written informed consent digitally
before they answered the questions.

Translation of Questionnaire

The pool of 18 statements of the Polish version of the PERS-S (Larionow & Mudto-
Gtagolska, 2022) was used as the base for the 30-item PERS. We translated just the
12 statements of the PERS that are not included in the PERS-S. These statements
were translated into Polish by three independent translators, and their common Pol-
ish translation was developed. Then, it was translated back into English, and this
back translation was compared with the original version of the PERS. Minor correc-
tions were made, resulting in the final Polish version of the PERS administered in
this study (see Supplementary Materials).

Measures

1. The PERS is a 30-item self-report questionnaire designed to measure the ease
of activation, intensity, and duration of positive and negative emotions (Preece
et al., 2019). The PERS consists of six subscales and two composite scores. The
subscales are positive-activation, positive-intensity, positive-duration, negative-
activation, negative-intensity, and negative-duration. The three subscales within
each valence domain can also be combined into general positive reactivity and
general negative reactivity composite scores. The statements are scored on a
5-point scale ranging from 1 (very unlike me) to 5 (very like me), with higher
scores indicating higher levels of emotional reactivity.

2. The Patient Health Questionnaire—4 (PHQ—4) by Kroenke et al., (2009) in its Polish ver-
sion by Larionow and Mudto-Glagolska, (2023), is a 4-item questionnaire for measuring
anxiety and depressive symptoms experienced in the previous 2 weeks. The PHQ—4
has two subscales: anxiety (two items, e.g. Feeling nervous, anxious or on edge) and
depression (two items, e.g. Feeling down, depressed, or hopeless). The overall score of
anxiety and depressive symptoms can be calculated. The PHQ—4 uses a 4-point Likert
scale from O (not at all) to 3 (nearly every day), with higher scores indicating more
severe symptoms. The Polish version of the PHQ—4 has strong psychometric properties,
i.e. an intended 2-factor structure, empirically supported validity, and good test-retest
and internal consistency reliabilities (Larionow & Mudlo-Gtagolska, 2023).
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3. The Perceived Stress Scale—4 (PSS—4) developed by Cohen et al., (1983), and in
its Polish version by Kleszczewska et al., (2018), was used to measure partici-
pants’ level of perceived stress during the previous month. The PSS—4 has four
statements (e.g. In the last month, how often have you felt that you were unable
to control the important things in your life?), which are responded to on a 4-point
Likert scale from O (never) to 4 (very often). Higher scores indicate higher levels
of stress. The Polish version of the PSS—4 has good psychometric properties, i.e.
factorial validity and internal consistency reliability (Kleszczewska et al., 2018).

Analytic Strategy

Statistical analysis was carried out using Statistica version 13.3 and the EFArools
and lavaan statistical packages in R software version 4.2.1. There were no missing
data.

Descriptive Statistics with Demographic Comparisons

Descriptive statistics for the PERS were reported for the sample, and the PERS
scores of females and males were compared by a t-test. The Cohen’s d effect size
(interpretation: negligible < 0.20 < small < 0.50 < medium < 0.80 < large) was
calculated using the Psychometrica calculator (Lenhard & Lenhard, 2016). Pear-
son correlations between the PERS scores and age were calculated. We conducted
four paired r-tests to compare three positive-valence PERS scores and the compos-
ite scores of general positive reactivity and three negative-valence PERS scores and
the composite scores of general negative reactivity, respectively, in order to exam-
ine whether emotion valence influenced the extent of people’s emotional reactivity
traits, respectively.

Factor Structure

A sample size of more than 500 participants is generally regarded as very good for
factor analytic studies (Mundfrom et al., 2005); thus, we considered our sample size
of 491 people broadly appropriate for examination of the 30-item PERS. Confirmatory
factor analyses with maximum likelihood estimation with robust standard errors and a
Satorra-Bentler scaled test statistic were carried out. We examined three factor models
of the PERS (see Fig. 1), of increasing complexity: (1) a 1-factor model used as a com-
parative baseline, (2) a 2-factor correlated model comprised of two first-order valence-
specific factors (negative reactivity and positive reactivity), and (3) a 6-factor correlated
model comprised of the six first-order intended subscales, thus separating between neg-
ative and positive valence and between the various conceptual facets of emotional reac-
tivity (i.e. positive-activation, positive-intensity, positive-duration, negative-activation,
negative-intensity, and negative-duration). We did not test a 6-factor model with two
second-order factors (composite scores of general negative reactivity and general posi-
tive reactivity), because the previous psychometric studies of the PERS have consist-
ently found that the factor structure of the PERS was best represented by the 6-factor

@ Springer



International Journal of Cognitive Therapy

o

Genaeral-Feas ity

1-factor model

e _cnnu. n Merg-trtersity tag-Duratian |

B

'41 [=] [s]z]e]x]x]

Fig. 1 Confirmatory factor analysis models of the PERS. Note. Ellipses are latent factors, squares are item
numbers. All factors were allowed to correlate. General-Reactivity, general reactivity; Pos-Reactivity,
positive reactivity; Neg-Reactivity, negative reactivity; Pos-Activation, positive-activation; Pos-Intensity,
positive-intensity; Pos-Duration, positive-duration; Neg-Activation, negative-activation; Neg-Intensity,
negative-intensity; Neg-Duration, negative-duration

model (corresponding to the six intended subscales); in consistency with the past work,
we decided to replicate the process of these studies in terms of model testing. Model fit
was judged based on three common fit index values: root mean square error of approxi-
mation (RMSEA), standardized root mean square residual (SRMR), and the compara-
tive fit index (CFI). RMSEA and SRMR values below 0.08, and CFI values greater
than 0.90 indicate acceptable levels of fit (Hu & Bentler, 1999).

Internal Consistency Reliability

Cronbach’s alpha and McDonald’s omega (w) values were calculated. Reliability coef-
ficients > 0.70 were considered acceptable, > 0.80 good, and > 0.90 excellent (Groth-
Marnat, 2009).

Convergent and Divergent Validity

Pearson correlations between PERS scores and PHQ—4 and PSS—4 scores were
examined to assess convergent and divergent validity.

Criterion Validity

We conducted a set of multiple regression analyses to examine whether PERS
scores could predict significant variance in anxiety, depression, and stress symp-
toms (controlling for age and gender). Age, gender and the six PERS subscales
were inputted as predictors, and anxiety, depression, and stress scores were the
criterion variables across three separate multiple regression analyses.
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Discriminant Validity

Discriminant validity was evaluated by conducting a second-order exploratory
factor analysis (principal axis factoring with direct oblimin rotation) of the six
PERS subscales, the two PHQ-4 subscales, and the PSS—4 score. We expected
that the PERS subscales would not load on negative and positive emotional reac-
tivity factors, separate from a psychopathology symptom factor (thus supporting
discriminant validity). Factor loadings > 0.40 were considered meaningful load-
ings (Pituch & Stevens, 2016).

Results
Descriptive Statistics with Demographic Comparisons

Table 1 presents descriptive statistics for all the study variables. All PERS items and
subscales/composite scores were reasonably normally distributed; skewness values
ranged from —0.81 to 0.39, whereas kurtosis ones ranged from —1.36 to —0.25.

In terms of subscale level PERS scores, negative-activation (#(489) = 3.61, p
< 0.001, d = —0.358), negative-intensity (#(489) = 2.78, p = 0.006, d = —0.278),
and negative-duration (#(489) = 3.88, p < 0.001, d = —0.386) were higher in
females than in males. At the composite level, general negative reactivity was
higher in females (#(489) = 3.60, p < 0.001, d = —0.358). In general, effect size
of these differences was small. There were no statistically significant gender dif-
ferences in positive-activation (#(489) = 1.64, p = 0.102, d = —0.163), positive-
intensity (#(489) = 1.96, p = 0.050, d = —0.194), positive-duration (#(489) =
1.42, p = 0.157, d = —0.140) subscale scores, or in the general positive reactivity
composite score (#(489) = 1.88, p = 0.061, d = —0.187).

Pearson correlations between age and PERS scores were calculated in the
groups of females and males separately. In the group of females (N = 349),
age was significantly negatively associated negative-activation (r = —0.24, p <
0.001), negative-intensity (r = —0.19, p < 0.001), negative-duration (r = —0.16, p
= 0.002), and general negative reactivity (r = —0.21, p < 0.001), but age was not
correlated with any positive reactivity scores (r from 0.02 to 0.09, all ps > 0.05).
In the group of males (N = 142), age was not significantly associated with any
PERS scores (r from —0.14 to -0.02, all ps > 0.05).

The participants reported significantly more negative-activation (#(490) = 5.67,
p < 0.001, d = 0.256), negative-intensity (#(490) = 11.54, p < 0.001, d = 0.521),
negative-duration (#(490) = 4.96, p < 0.001, d = 0.224), and general negative reac-
tivity (#(490) = 7.89, p < 0.001, d = 0.356) levels compared to their positive reactiv-
ity levels, respectively, indicating utility of distinguishing emotional valence when
assessing the components of the emotional reactivity construct. The effect size of
these differences was small, except the differences between negative-intensity and
positive-intensity traits with a medium effect size.
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Table 1 Descriptive statistics and Cronbach’s alpha («) and McDonald’s omega () values for the study
variables

Scale/subscale Total sample Females Males

N « ® M SD N M SD N M SD

PERS subscales

Positive-activation 491 0.80 0.80 1594 4.50 349 16.15 443 142 1542 4.63
Positive-intensity 491 0.88 0.88 14.65 5.05 349 1493 5.08 142 1395 4.94
Positive-duration 491 0.84 0.84 15.09 478 349 1528 4.86 142 14.61 4.58
Negative-activation 491 0.87 0.87 17.55 546 349 18.11 547 142 16.18 5.21
Negative-intensity 491 090 090 1823 5.62 349 18.68 551 142 17.13 574
Negative-duration 491 0.87 0.87 16.79 541 349 1738 521 142 1532 5.63

PERS composite scores
General positive reactivity 491 0.93 0.93 45.68 12.82 349 4637 12.81 142 4398 12.75
General negative reactivity 491 0.95 0.96 52.57 15.66 349 54.17 15.37 142 48.63 15.70
PHQ-4

Anxiety symptoms 491 0.78 0.78 3.34 191 349 356 1.83 142 2.82 198

Depressive symptoms 491 0.82 0.82 3.20 2.00 349 325 199 142 3.08 203

Total PHQ—4 score 491 0.87 0.87 6.55 3.61 349 6.81 354 142 590 3.72
PSS—4

Stress 190 0.74 0.74 889 334 169 899 337 21 8.14 299

PERS Perth Emotional Reactivity Scale, PHQ—4 Patient Health Questionnaire—4; PSS—4 Perceived Stress
Scale—4

Factor Structure

In our confirmatory factor analyses, the 1-factor model did not converged suc-
cessfully, suggesting model problems, and the 2-factor models was a poor fit
to the data (x*/df = 1825.21/404; CFI = 0.833; RMSEA = 0.093 [90% CI:
0.088; 0.097]; SRMR = 0.111). In the 6-factor model analysis, the covariance
matrix of latent variables was not positive definite, indicating a common situa-
tion in confirmatory factor analysis called a Heywood case (Kolenikov & Bol-
len, 2012). We analysed the modification indices and added four correlated error
terms into the 6-factor model (between PERS items 12 & 14, 19 & 21, 5 & 29,
and 10 & 16)'. We felt adding these error terms was theoretically justifiable,
because of conceptual and wording similarities between those items (refer to
Table 2) and their addition improved fit index values (Xz/df = 1198.92/386; CFI
= 0.904; RMSEA = 0.072 [90% CI: 0.067; 0.076]; SRMR = 0.097). The results
indicated that the 6-factor model was a satisfactory fit. All items loaded well
on their intended subscale factor (factor loadings > 0.523, all ps < 0.001; see

! Adding these four correlated errors to the 1-factor and 2-factor models did not resolve the issues in
those models, in terms of unsuccessful convergence in the 1-factor model and unacceptable fit index val-
ues in the 2-factor model.

@ Springer



International Journal of Cognitive Therapy

Table 2). In this model, as expected based on past results, the estimated correla-
tions between subscales of positive-activation, positive-intensity and positive-
duration were positive and high (from 0.724 to 0.894, all ps < 0.001), and cor-
relations between negative-activation, negative-intensity, and negative-duration
factors ranged from 0.953 to 0.975 (all ps < 0.001; Table 3). The superiority of
the 6-factor model over the 2-factor model though supported the statistical value
of separating between the three facets within each valence domain.

Internal Consistency Reliability

The reliability of all PERS subscales and composite scores was good (x and > 0.80;
see Table 1).

Convergent and Divergent Validity

Pearson correlations between the PERS scores and other study variables were
calculated (see Table 4). In general, most PERS positive reactivity scores were
slightly negatively correlated with mental health symptoms. In contrast, most
PERS negative reactivity scores (especially, negative-duration) were moderately
positively associated with these symptoms, supporting good convergent validity.

Criterion Validity

Our multiple regression analyses (forced entry method) reinforced that PERS scores
were significant predictors of anxiety, depressive, and stress symptoms (controlling
for age and gender; see Table 5).

All regression models were statistically significant (p < 0.001) and explained 25
to 30% of the variance in the assessed psychopathology symptoms. In particular,
negative-duration and positive-duration were significant unique predictors of anxi-
ety, depression, and stress symptoms. As such, there was good support in these data
for the clinical relevance of emotional reactivity scores across both negative and
positive emotions.

Discriminant Validity

Our second-order exploratory factor analysis of the six PERS subscales, anxi-
ety and depressive symptoms (the two PHQ-4 subscales), and stress (the PSS—4
score), extracted three factors (i.e. factor 1 ‘“negative reactivity”, factor 2
“positive reactivity” and factor 3 “mental health symptoms”; see Table 6). As
expected, all negative reactivity PERS subscales and positive reactivity ones
loaded cleanly on the “negative reactivity” and “positive reactivity” factors,
respectively, and did not load on the “mental health symptoms” factor, thus
supporting the discriminant validity of the PERS.
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Table 4 Pearson correlations between scores on the PERS and psychopathology symptoms

Variables PHQ-4 Anxiety PHQ-4 Depressive ~ Total PHQ-4  PSS-4
symptoms (N = symptoms (N = score (N = Stress (N =
491) 491) 491) 190)
PERS General positive reactiv-  —0.15%** —0.24%** —0.21%** —0.33%#%*
ity
PERS Positive-activation —0.09 —0.16%** —0.13%* —0.24 %%
PERS Positive-intensity -0.07 —0.14%* -0.11* —0.22%*
PERS Positive-duration —0.26%** —0.35%** —0.33%%* —0.43%*%
PERS General negative reactiv- 0.48%%* 0.44%* 0.50%** 0.27%%*
ity
PERS Negative-activation 0.45%%%* 0.41%%* 0.47#%%* 0.22%%
PERS Negative-intensity 0.44%% 0.41%%* 0.46%** 0.24 %%
PERS Negative-duration 0.48%##* 0.45%%%* 0.50%#* 0.32%%%

PERS, Perth Emotional Reactivity Scale; PHQ—4, Patient Health Questionnaire—4; PSS—4, Perceived
Stress Scale—4. *p < 0.05; **p < 0.01; ***p < 0.001. The number of the participants () who completed
each questionnaire was shown in the parentheses near the measures

Table 5 Regression models for predicting psychopathology symptoms

Predictors PHQ-4 Anxiety PHQ-4 Depres- PSS—4 Stress (N = 190)
symptoms (N = sive symptoms
491) (N=1491)
Beta Beta Beta
Age —-0.05 —0.08* —0.09
Gender (females = 1, males = 2) —0.11%* 0.02 0.00
PERS Negative-activation 0.16 0.08 —0.02
PERS Negative-intensity 0.05 0.06 —0.04
PERS Negative-duration 0.25%%* 0.29%** 0.33*
PERS Positive-activation —0.04 —0.01 0.07
PERS Positive-intensity 0.06 0.04 -0.03
PERS Positive-duration —0.24 %% —0.33%%* —0.44#%%
Model parameters F(8,482) = F(8,482) = F(8, 181) =8.92, p < 0.001
26.05,p < 27.08,p <
0.001 0.001
Proportion of variance explained 29.02 29.86 25.10

(adjusted R%, %)

PERS, Perth Emotional Reactivity Scale; PHQ—4, Patient Health Questionnaire—4; PSS—4, Perceived
Stress Scale—4. *p < 0.05; **p < 0.01; ***p < 0.001. Significant predictors are in bold

Discussion

The aim of the study was to introduce and validate the Polish version of the PERS.
Overall, the Polish PERS appeared to perform similarly to the original English
version, demonstrating good validity and reliability. Our analysis showed that the
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Table 6 Factor loadings from a second-order exploratory factor analysis (principal axis factoring with
direct oblimin rotation) of the PERS subscales, anxiety, and depressive symptoms as well as stress (N =
190).

Variables Factor 1 (“negative Factor 2 (“positive Factor 3 (“mental
reactivity”) reactivity”) health symp-

toms”)

PERS Negative-activation 0.917 0.060 —0.005

PERS Negative-intensity 0.987 0.028 —0.046

PERS Negative-duration 0.899 -0.072 0.052

PERS Positive-activation 0.083 0.952 0.039

PERS Positive-intensity —0.008 0.811 0.080

PERS Positive-duration —-0.048 0.730 —-0.204

PHQ-4 Anxiety symptoms 0.067 0.024 0.767

PHQ-4 Depressive symptoms —-0.053 0.064 0.965

PSS—4 Stress 0.015 -0.112 0.694

Proportion of total variance (%) 37.6 30.3 8.6

PERS, Perth Emotional Reactivity Scale; PHQ—4, Patient Health Questionnaire—4; PSS—4, Perceived
Stress Scale—4. Factor loadings > 0.30 are shown in bold

Polish version of the PERS was characterized by an intended 6-factor structure, cor-
responding to the six subscales. The 6-factor model had the best fit to the data com-
pared to a 1-factor and 2-factor models. This is in line with previous studies on the
PERS and its short form (an 18-item PERS-S) conducted in other cultures (Bala-
ban & Bilge, 2021; Becerra et al., 2019; Larionov et al., 2021; Larionow & Mudto-
Gtagolska, 2022; Mousavi Asl et al., 2020; Preece et al., 2019) and thus supports
the capacity of the PERS to assess all components of emotional reactivity across
both negative and positive emotions. Use of the valence-specific composite scores is
further supported by the high observed correlations between the ease of activation,
intensity, and duration factors within each valence domain. The reliability of the six
subscales and two composite scores was high (a0 and @ > 0.80), thus supporting that
robust scores can be derived at subscale and composite levels.

Our second-order exploratory factor analysis showed that the negative reactivity
and positive reactivity traits, as measured by the PERS, were statistically separable
from one’s current level of mental health symptoms. These results therefore sup-
ported the discriminant validity of the PERS and are also consistent with results
from the Turkish version of the PERS by Balaban and Bilge, (2021) who also noted
good discriminant validity for the PERS against anxiety, depression, somatization,
and obsessive-compulsive symptoms. Thus, the PERS appears to assess an emo-
tional reactivity trait that is meaningfully separable from one’s current level of psy-
chopathology symptoms. Overall, our study further supports the generalizability of
the PERS’s psychometric performance, demonstrating now across various cultures
(Balaban & Bilge, 2021; Becerra et al., 2019; Larionov et al., 2021; Mousavi Asl
et al., 2020; Preece et al., 2019).

Comparisons between the PERS and measures of psychopathology were
also in line with our expectations. In general, negative reactivity (especially,
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negative-duration) was moderately positively related to anxiety, depression, and
stress symptoms, whereas positive reactivity was slightly negatively related to these
mental health symptoms. Our results in this respect are in line with previous studies
on the PERS and PERS-S (Balaban & Bilge, 2021; Becerra et al., 2019; Larionov
et al., 2021; Larionow & Mudto-Gtagolska, 2022; Mousavi Asl et al., 2020; Preece
et al., 2019).

Clinical Relevance of Assessing Positive and Negative Reactivity Traits The valence
of the emotion when assessing emotional reactivity appeared to play an important
role in our dataset. Participants reported significantly higher levels of negative reac-
tivity compared to positive reactivity. Furthermore, we examined the predictive
power of the PERS scores, finding them to account for 25 to 30% of the variance
in depression, anxiety, and stress. The duration dimensions appeared to be the best
unique predictors across depression, anxiety, and stress (with negative-duration pre-
dicting higher symptoms, and positive-duration predicting lower symptoms). While
participants reported significantly higher negative reactivity compared to posi-
tive reactivity, positive-duration was the stronger predictor of depressive and stress
symptoms as compared to negative-duration, along with a practically the same size
of beta coefficients in predicting anxiety symptoms. Thus, low positive reactivity
appears to have particular relevance in predicting these psychopathology symptoms.
These results are consistent with the broaden-and-build theory of positive emotions
by Fredrickson, (2001), who noted that positive emotions can neutralize the effect
of negative emotions and contribute to faster recovery from negative emotional
states, forming psychological resiliency, through which preventing the development
of chronic stress is possible. Our results are also consistent with models that posi-
tion trait negative reactivity as a key vulnerability factor for depressive and anxiety
symptoms (e.g. Sauer-Zavala & Barlow, 2021). Following Brosschot et al.’s ideas on
stress theory, we believe that low positive-duration levels and high negative-dura-
tion levels may prolong stress-related affective and physiological activation that may
lead for the development of pathogenic states and diseases (Brosschot et al., 2005;
Brosschot et al., 2006). However, these ideas do not exclude that acute stress (very
intense, but short-term emotions) may lead to the development of psychopathology.

Sociodemographic Differences As for gender differences, our results suggested that
females have higher levels of negative reactivity compared to males, which is in
line with previous reports (Becerra et al., 2019; Larionov et al., 2021; Larionow &
Mudto-Gtagolska, 2022). Age was slightly negatively correlated with negative reac-
tivity only in females, whereas no correlations between age and emotional reactiv-
ity traits were noted in males. It can thus be concluded that, in our sample, positive
emotional reactivity traits were relatively stable across age in females and in males,
whereas negative reactivity decreased with age only in females. This may be due to
the fact that, with age, people learn and gain more practice with various strategies to
regulate their negative emotions, which is in line with literature reviews on process-
ing, remembering, and acting on emotions (Charles & Carstensen, 2009).
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Practical Implications of Assessing Emotional Reactivity for Psychotherapeutic
Approaches The clinical relevance of positive reactivity traits will be important
for future and more in-depth investigation as our data suggest that positive-duration
might, in some instances, be a more significant, but protective factor for psychopa-
thology development, as compared to negative-duration appears to be a risk factor.
Previous work has often considered lowering problematic levels of negative emotional
reactivity as psychotherapeutic goals for treatment of affective disorders or borderline
personality disorder (Barlow et al., 2010; Linehan, 1993). Recent papers have stressed
the role of emotion valence in problematic activation, intensity, and duration of emo-
tional responses as characteristics of various forms of psychopathology (Becerra &
Campitelli, 2013; Gross & Jazaieri, 2014). Considering the clinical relevance of posi-
tive-valence emotional reactivity characteristics in predicting low levels of psychopa-
thology, in order to provide sufficient psychological support or treatment, such data
suggest that it may not be enough just to reduce the levels of negative reactivity, but
it is necessary also to try to increase the levels of positive reactivity, especially posi-
tive-duration. In future, the PERS could be used for establishing the typical reactivity
profiles of various diagnostic categories, for assessment emotion generation processes,
and conducting primary prevention of mental disorders, especially at the earliest stages
of their development, and when identifying risk groups of psychopathology develop-
ment (Becerra et al., 2019; Larionow & Mudto-Glagolska, 2022; Preece et al., 2019).

Limitations of the Study Our study took place in a general community sample of
adults with a wide range of ages. However, there was a higher proportion of females
in the sample. Moreover, we did not test the PERS in clinical or adolescent samples.
Our concurrent validity measures were all self-report; thus, future studies are rec-
ommended to examine the PERS’s validity with behavioural markers or in labora-
tory settings with psychophysiological markers. Additionally, the test—retest reliabil-
ity of the PERS was not assessed.

Conclusions

The Polish version of the PERS appears to be a valid and comprehensive tool for
assessing the multidimensional emotional reactivity construct across both nega-
tive and positive emotions. It is characterized by a theoretically congruent fac-
tor structure, has high internal consistency reliability, and shows good convergent
validity, criterion validity, and discriminant validity. Our results provide a strong
foundation for use of the PERS in Polish contexts and for conducting future stud-
ies in different settings (i.e. on clinical and adolescent samples).
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