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Abstract

Positive Appraisal Style Theory of Resilience posits that a person’s general style of evaluat-

ing stressors plays a central role in mental health and resilience. Specifically, a tendency to

appraise stressors positively (positive appraisal style; PAS) is theorized to be protective of

mental health and thus a key resilience factor. To this date no measures of PAS exist. Here,

we present two scales that measure perceived positive appraisal style, one focusing on cog-

nitive processes that lead to positive appraisals in stressful situations (PASS-process), and

the other focusing on the appraisal contents (PASS-content). For PASS-process, the items

of the existing questionnaires Brief COPE and CERQ-short were analyzed in exploratory

and confirmatory factor analyses (EFA, CFA) in independent samples (N = 1157 and N =

1704). The resulting 10-item questionnaire was internally consistent (α = .78, 95% CI [.86,

.87]) and showed good convergent and discriminant validity in comparisons with self-report

measures of trait optimism, neuroticism, urgency, and spontaneity. For PASS-content, a

newly generated item pool of 29 items across stressor appraisal content dimensions (proba-

bility, magnitude, and coping potential) were subjected to EFA and CFA in two independent

samples (N = 1174 and N = 1611). The resulting 14-item scale showed good internal consis-

tency (α = .87, 95% CI [.86, .87]), as well as good convergent and discriminant validity within
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the nomological network. The two scales are a new and reliable way to assess self-per-

ceived positive appraisal style in large-scale studies, which could offer key insights into

mechanisms of resilience.

Introduction

Psychological resilience has been defined as the maintenance or quick recovery of mental

health during and after exposure to stressors, or adversity [1]. This conceptualization of resil-

ience reflects the observation that even severe adversity does not always lead to lasting stress-

related dysfunction [2]. Resilience is thus defined as an outcome. Resilience research, accord-

ingly, is concerned with identifying the mechanisms that protect against the development of

mental health problems in stressor-exposed individuals and with harnessing this knowledge

for the prevention, rather than the treatment, of dysfunction [3]. Individual differences, such

as one’s environmental circumstances, one’s personality as well as cognitive processes or bio-

logical factors, play a role in achieving resilient outcomes [4,5]. Positive Appraisal Style Theory

of Resilience (PASTOR) [6] positions positive appraisal style as one of these individual differ-

ences. To test this resilience theory in large-scale studies, succinct self-report questionnaires

need to be developed [7].

Positive appraisal style

PASTOR theory relies on the concept of appraisal, which is the function of analyzing a stimu-

lus or situation with respect to its meaning for the organism and, on this basis, determining

the emotional reaction to the stimulus or situation. Stress reactions result from an appraisal of

a stimulus/situation, that is, of a potential stressor, as a threat to one’s goals or needs. Stressor

appraisal occurs along the three major threat appraisal dimensions of threat magnitude or cost,
threat probability, and coping potential [6]. Appraisal may be implemented via a heterogeneous

set of cognitive processes. Some of these processes may be unconscious, non-verbal, and

implicit, while others make use of verbal and conscious-explicit mental operations [6].

Appraisal determines the values attributed to a stressor on the aforementioned dimensions. In

positive appraisal these values are set to levels that realistically the threat or even slightly under-

estimate it see Fig 1 for a schematic overview). That is, positive appraisal avoids catastrophizing

(magnitude/cost dimension), pessimism (probability dimension), and perceived helplessness

(coping dimension). In this sense, positive appraisal is primarily a non-negative way of apprais-

ing stressors. At the same time, positive appraisal avoids unrealistically positive (delusional)

threat perceptions that might lead to trivialization, blind optimism, or extreme over-

confidence.

Fig 1. Schematic illustration of the range of appraisals constituting ‘positive appraisal’. PAS (marked in gray)

according to Positive Appraisal Style Theory of Resilience (PASTOR). Adapted from Kalisch and colleagues [8] ©
Cambridge University Press 2015, reproduced with permission.

https://doi.org/10.1371/journal.pone.0295562.g001

PLOS ONE Positive appraisal style scales

PLOS ONE | https://doi.org/10.1371/journal.pone.0295562 February 2, 2024 2 / 22

Data Availability Statement: Data can be found on

the osf project https://osf.io/kt2h8/.

Funding: This project has received funding from

the European Union’s Horizon 2020 (https://

research-and-innovation.ec.europa.eu/funding/

funding-opportunities/funding-programmes-and-

open-calls/horizon-2020_en) research and

innovation program under Grant Agreement

numbers 777084 (RK; DynaMORE project) and

101016127 (OT, RK; RESPOND project), from the

German Research Foundation (AR; DFG CRC 1193,

subproject Z03; https://www.dfg.de/en/), from the

Stiftung Rheinland-Pfalz für Innovation (RK; MARP

program, No 961-386261/1080; https://mwg.rlp.

de/de/startseite/), and from the Ministry of Science

of the state of Rhineland-Palatinate (RK;

Ministerium für Wissenschaft, Weiterbildung und

Kultur, Rheinland-Pfalz,DRZ program; https://mwg.

rlp.de/de/startseite/). The Gutenberg Brain Study

(OT) has received funding from Focus Program

Translational Neuroscience (FTN) from the Ministry

of Science of the state of Rhineland-Palatinate and

the University Medical Center Mainz (Ministerium

für Wissenschaft, Weiterbildung und Kultur,

Rheinland-Pfalz and Universitätsmedizin Mainz
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PASTOR assumes that an individual usually appraises similar situations in a similar fash-

ion, and therefore can be characterized by their typical appraisal tendencies (‘appraisal style’)

[6]. A negative appraisal style (NAS) consists in a propensity to overestimate the aversive con-

sequences and the probability of challenging situations and to underestimate one’s coping

potential. A NAS results in consistent over-reactions to perceived threats, that is, unnecessarily

strong, long, or frequent stress reactions. Insofar as stress reactions consume resources

(energy, time, cognitive capacity etc.), frequently generating unnecessary reactions can lead to

resource depletion and allostatic load effects and eventually increase the likelihood of develop-

ing stress-related mental dysfunctions when confronted with substantial adversity [9]. A posi-
tive appraisal style (PAS), by contrast, is defined as the absence of such negative biases, but also

by the absence of delusional, overly positive appraisal tendencies. As a result, individuals

exhibiting PAS will typically generate appropriate stress responses to a given situation as nec-

essary. The mild tendency to under-react will increase the possibilities to replenish and build

resources and to learn from exploration and encounters with new situations [8]. Consequently,

the likelihood of developing a mental disorder in adverse circumstances is decreased relative

to individuals with a negative evaluative style. For this reason, PASTOR claims that PAS is a

key resilience factor [8].

PAS is considered a relatively stable, yet malleable individual difference that may change as

a function of experience, reflection, or instruction [6,8]. In addition, PAS would theoretically

reduce allostatic overload by reducing exaggerated stress responses, which in turn can prevent

pathological processes at a very early stage before any specific body or brain system can be last-

ingly affected. This positions PAS a potential protective factor against many or most potential

stress-related dysfunctions.

These theoretical considerations suggest that a PAS questionnaire could be of high benefit

for mental health and resilience research. In the present paper, we describe a PAS instrument

development for the general population.

Appraisal processes versus appraisal contents

There is an important conceptual distinction in appraisal theory between appraisal processes
and appraisal contents. Appraisal processes are the conscious or non-conscious mental opera-

tions that generate appraisal outcomes. Appraisal contents, on the other hand, are the mental

representations of the meaning of a stimulus or situation for somebody’s needs and goals [8].

Importantly, appraisal contents are the outcome of appraisal processes.
Positive appraisal processes. Positive appraisals are generated in demanding or threaten-

ing situations by a range of neural/cognitive processes. PASTOR classifies these processes into

three broad classes: positive situation classification (a), positive reappraisal (b), and inhibition

(c) [6]. (a) In situations that are only mildly aversive, positive appraisals are generated more or

less automatically through a process of positive situation classification (PASTOR process class

1). This process would be based on easily accessible or highly generalized previous experiences

where such aversive situations have been handled successfully, or on strong cultural tendencies

to view a situation as non-threatening. (b) The second class of processes would be required

when a situation is sufficiently aversive to cause initial and more or less unavoidable negative

appraisals. In this event, a reappraisal of the situation is necessary to eventually appraise the sit-

uation positively (process class 2). This re-evaluation can vary in the extent to which it is con-

scious, volitional, effortful, and verbal. Reappraisal can consist in discovering new positive

aspects of a situation, in weighting positive aspects of a situation more positively than initially,

in re-construing aspects of a situation initially perceived as negative in a positive fashion, in

distancing from a situation, or in considering a situation acceptable. It can in turn lead to
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safety learning and the extinction of previous aversive stimulus-response relationships [8]. It

must not necessarily lead to the generation of a positive emotional state but may merely reduce

the extent of a negative reaction. Accordingly, PASTOR’s definition of reappraisal processes is

broad and encompasses any change in appraisals fulfilling the described functions, including

potentially non-conscious and non-verbal processes [6]. (c) The third and last process class

(class 3) is the inhibition of competing negative appraisals and negative emotional responses

in progress and is considered to support reappraisal [6].

Assessing appraisal processes via self-report is challenging, as it requires process awareness

and consequently could be impossible for processes situated outside consciousness [8]. This

may be the case for many processes contributing to the more or less automatic situation classi-

fication (in class 1) but also for many implicit reappraisal and inhibition processes (in classes 2

and 3). Any appraisal process self-report instrument for PAS will therefore only cover a subset

of relevant processes, namely the more ‘cognitive’ appraisal and reappraisal processes, many of

which may be subsumed under the umbrella term of ‘positive cognitive reappraisal’ [10]. It

will inevitably suffer from limited validity due to content under-representation [11]. Another

limitation is that it may be questionable to ask a participant to realistically report on their abil-

ity, or capacity, to use a given process (process effectiveness), an aspect of process assessment

that may be better performed in the research laboratory with the help of a controlled experi-

mental (re)appraisal task that includes success measures [10,12]. Most instruments used to

assess thinking processes therefore focus on participants’ tendency to use a given process in

specific situations (process frequency) [13–15]. In sum, self-report measures of appraisal pro-

cesses should primarily target the (self-perceived) frequency of conscious positive (re)appraisal

processes.

It is unclear whether different conscious positive appraisal and reappraisal processes are

used independently. That is, whether the frequent use of one reappraisal tactic, for instance

positive reinterpretation, would be associated with frequent use of other tactics, such as putting

into perspective, distancing, or acceptance. In existing questionnaires, corresponding subscales

are often well correlated [13,14], suggesting there might be a common latent dimension that

reflects a positive cognitive (re)appraisal tendency.

Positive appraisal contents. As said, PASTOR posits that potential stressors are appraised

on three major content dimensions (threat probability, threat magnitude, and coping poten-

tial) [6]. Similar to positive appraisal processes, appraisal contents may be non-conscious or

conscious (thoughts) and therefore only partly accessible to self-report. PASTOR considers

these content dimensions to be at least partly unrelated. One can be very pessimistic about the

materialization of a potential threat (such as a job loss after one has insulted one’s boss) but at

the same time estimate one’s coping potential for a worst-case scenario as high (e.g., because

one has good financial reserves). One can also find that it would be horrible if a threat materi-

alized (such as if the plane one has boarded crashed) but at the same time consider this sce-

nario highly improbable (as is appropriate for unconditional plane crash probability estimates

in modern aviation). In both examples, the resulting overall stress reaction would be rather

mild despite one threat appraisal dimension (probability in the first example, magnitude/cost

in the second example) being assigned a high value. These examples illustrate the principled

independence of the three threat appraisal dimensions. In extension to individual styles or ten-

dencies of appraisal on these dimensions, this implies that an overall positive appraisal style

does not necessarily require that the individual usually generates positive appraisal contents on

all three dimensions. Theoretically, a pessimist may generally consider themselves good at cop-

ing, and a habitual catastrophizer may still be an optimist. From this point of view, negative

tendencies on one dimension can thus be compensated to some extent by positive tendencies

on another dimension, such that overall appraisal style becomes a sum game.
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Nonetheless, it remains unclear whether dimensional appraisal tendencies are truly inde-

pendent. There is some support that the dimensions are in fact related, as dispositional opti-

mism scores are known to correlate with scores on instruments assessing the coping

dimension of appraisal, such as control beliefs, powerlessness, self-efficacy, sense of mastery,

or autonomy, as well as the cost/magnitude dimension, such as catastrophizing [16–19].

Developing a PAS measurement. Taken together, the distinction between appraisal processes

and contents and the associated methodological considerations open two different roads

towards assessing PAS with self-report instruments: (1) assessing the frequency of various pos-

itive cognitive appraisal and reappraisal processes in stressful situations (process-focused

approach), and (2) assessing the positive appraisal contents that individuals typically generate

in response to stressors on the three key threat appraisal dimensions (content-focused

approach). A content-focused measure would then be a more direct measure of PAS, as it mea-

sures positive appraisals ignorant of the underlying processes. In contrast, a process-focused

measure assesses the self-perceived frequency of consciously accessible processes. For both

types of instruments, the cited empirical observations raise the strategic question of whether

the instrument should aim at covering different types of appraisal processes or different

appraisal content dimensions, respectively, as a collection of separate, more or less indepen-

dent subscales for each process type or content dimension. Or whether, alternatively, one

should strive to obtain an instrument with a simple factor structure (perhaps a single factor)

and high internal consistency. The latter solution would have psychometric advantages but

may sacrifice detail, for instance by making it difficult to determine whether a pessimist could

have strong coping beliefs (second instrument type).

Existing measures relevant for positive appraisal style. Processes. Existing measures serving

to assess the frequency of positive cognitive appraisal and reappraisal processes in the general popu-

lation include the Emotion Regulation Questionnaire (ERQ)[15], the COPE [13], and the Cogni-

tive Emotion Regulation Questionnaire (CERQ)[20], the latter two also available in popular short

versions (Brief COPE; CERQ-short) [14,21]. None of these questionnaires exclusively investigate

positive cognitive (re)appraisal. For instance, COPE and CERQ also contain subscales that reflect

non-appraisal-based cognitive processes, such as distraction; these questionnaires also measure

negative appraisal processes, such as self-blame; and the ERQ and the COPE also feature behaviors

that people show in challenging situations, such as expressive suppression (ERQ), active coping, or

substance use (COPE). The largest collection of potentially relevant items can be found in the

COPE and CERQ. Subscales which can be relatively readily classified as targeting positive cognitive

(re)appraisal processes in the broad definition of PASTOR are Positive reframing (COPE), Positive
reappraisal (CERQ), Putting into perspective (CERQ), andAcceptance (COPE and CERQ). A limi-

tation is that these subscales also contain items that, upon inspection of the employed wording,

could better be classified as assessing appraisal contents rather than processes, or as being ambigu-

ous with respect to this conceptual distinction. Another ambiguity present specifically in the COPE

is that some subscales do not clearly distinguish between cognitive versus behavioral processes.

This applies to Turning to religion (where an item such as prayer could be seen as a cognitive pro-

cess or as a behavior) and Behavioral disengagement (which has aspects of cognitive acceptance).

Finally, for some items, notably in the Rumination,Humor, andOther-blame subscales, it is not

clear if they should be considered as positive and presumably adaptive approaches to potentially

threatening situations. So, rumination, typically studied for negative contents, can be used to dwell

on positive aspects of ambiguous situations [22] and to thereby drive the overall situation appraisal

towards the positive. Humor, on the other hand, appears to be a positive appraisal strategy but

could also be seen as a distraction, or cognitive avoidance, strategy. Other-blame may also serve to

avoid cognitive confrontation with potentially uncomfortable information but could also be seen

as positive reappraisal of ego threats, up-regulating self-esteem.
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Taken together, existing measures cannot be used as such to measure positive appraisal pro-

cesses but may be useful as sources of potentially relevant items.

Contents. The literature already offers various instruments assessing appraisal contents on

the three threat appraisal dimensions of (1) magnitude/cost, (2) probability, and (3) coping

potential separately. (1) Existing instruments for magnitude/cost appraisals have been mainly

developed for clinical purposes, such as in research on panic or pain disorders, and therefore

focus on negative appraisals, mainly catastrophizing [19,23]. We are not aware of an instru-

ment focusing on positive magnitude/cost appraisals, that is, under- rather than over-estima-

tions of threat outcomes. (2) Good instruments for the probability dimension exist (optimism

questionnaires, e.g., LOT-R) [16,24]. (3) Available instruments for the coping dimension each

focus on single sub-facets of high coping potential estimations, such as beliefs in controllability

of events (e.g., Locus of Control) [25], beliefs in one’s ability to act in a goal-conducive way

(e.g., General Self Efficacy) [26], or perceptions of the availability of social support as a coping

resource (e.g., Oslo Social Support Scale) [27]. For other sub-facets of coping potential, such as

beliefs in one’s ability to self-regulate or cope emotionally, or perceptions of other coping

resources, such as financial assets, no validated instruments exist to our knowledge. More

globally, there is no measure that combines all threat appraisal dimensions.

Current paper

This overview motivates the development of new dedicated positive appraisal style self-report

instruments, based on the process-content distinction. In the first approach, we develop a self-

report questionnaire for the assessment of the frequency of cognitive processes relevant for a posi-

tive appraisal style (first approach: Perceived Positive Appraisal Style Scale, process-focused; short:

PASS-process). For this purpose, we take items from existing, validated questionnaires that assess

cognitive and behavioral strategies to deal with stressful situations, namely brief COPE and

CERQ-short. An additional, self-generated subscale included in these analyses covers another

important positive cognitive reappraisal tactic: distancing (also known as self-focused reappraisal,

detachment, or decentering) [28–32]. We hypothesize that items with similar character on the

dimensions of processes vs. contents, cognitive vs. behavioral, and positive vs. negative will cluster

together, thus facilitating decisions about the inclusion of single items. We evaluate the resulting

factors in terms of interpretability and theoretical compatibility and also apply statistical quality

criteria, to eventually reach a solution that is satisfactory on all these levels.

The aim of the second part of this paper is to develop a scale that measures to what extent

someone typically produces positive appraisals in stressful situations (Perceived Positive

Appraisal Style Scale, content-focused; short: PASS-content). To this end as analyze responses

to a new item pool in three independent German samples using factor analysis. Here, we only

weakly hypothesize that the items will show a five-factor structure (three separate appraisal

dimensions, cross-dimensional appraisals, appraisal background). The final solution considers

interpretability, theoretical compatibility, and statistical quality.

The overarching aim of this study is to fill the gap in resilience research by providing two

measures of self-perceived positive appraisal style, assessing appraisal processes and appraisal

contents, respectively.

Methods

Participants

Analyses were based on data from three separate and independent samples of German partici-

pants, the Longitudinal Resilience Assessment (LORA; N = 1191) [33], the Gutenberg Brains

Study (GBS; N = 3131) [34], and the Mainz Resilience Project (MARP; N = 202) [35–37].
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Recruitment lasted from February 2014 to March 2019 for the GBS sample and from 2016 to

2019 for the LORA and MARP studies. All participants took part in a screening interview

before inclusion. Participants were mentally healthy at inclusion. Detailed descriptions of sam-

pling and recruitment are published elsewhere. Descriptives of the samples are reported in

Table 1. No data on race or ethnicity of participants was collected. All participants in all studies

gave written informed consent, and the studies were approved by local ethics committees

(Medical Board of Rhineland-Palatinate, Mainz, Germany, and the Ethics Committee of the

Department of Medicine at the Goethe University Frankfurt am Main, Germany). Assess-

ments were collected via paper-based or computer-based questionnaires. Authors only had

access to pseudonymized data for the purposes of the analyses presented in this paper.

Item pool

Process-focused scale. For appraisal processes, the majority of items were adopted from

the COPE and CERQ questionnaires. The LORA and GBS studies, used for the development

of a process-focused scale, employ the Brief COPE [21], which has 14 subscales composed of

two items each. The CERQ has nine subscales composed of four (CERQ) or two (CERQ-

short) items, respectively [14,20]. Both studies use the German version of the CERQ question-

naire that has 3 items per subscale [38]. Items and subscales were evaluated qualitatively by an

expert panel to identify which subscales potentially capture positive appraisal processes. Sub-

scales that could not be readily classified as there was ambiguity in regard to whether they tar-

get contents or processes, behaviors or cognitive processes, negative or positive appraisal

processes (see Introduction), were retained initially. Nine Brief COPE subscales and four sub-

scales of the CERQ questionnaire were excluded. Two self-generated items indexing distancing

reappraisal (detachment, decentering) were also included in the further analysis. S1 Table

gives an overview of excluded and included subscales using English-language example items.

Prior to the factor analyses the data’s skewness and kurtosis were evaluated in the LORA sam-

ple (see S2 and S3 Tables). This led to no exclusions.

Table 1. Gender and age distribution of the LORA, MARP, and GBS samples used for the development of the scales.

Gender Process-focused scale Content-focused scale

N (%) Age, mean (sd) Age, median (min, max) Exclusions N (%) Age, mean (sd) Age, median (min, max) Exclusion

LORA

Male 400 (34.5) 29.1 (7.2) 27 (18,50) 6 400 (34.1) 29.1 (7.4) 27 (18,50) 6

Female 753 (65.1) 28.3 (8.2) 26 (18,50) 28 770 (65.5) 28.3 (8.2) 26 (18,50) 11

Total 1157

(100)

28.6 (7.9) 26 (18,50) 34 1,174 (100) 28.6 (7.9) 26 (18,50) 17

GBS

Male 629 (36.9) 43.4 (14.8) 44 (18,75) 522 595 (36.9) 42.5 (14.2) 42 (18,69) 556

Female 1074 (63) 40.1 (14.4) 39(18,75) 877 1,013 (62.9) 40.0 (14.4) 39 (18,69) 938

Total 1704 (100) 41.3 (14.6) 41(18,75) 1427 1,611 (100) 40.9 (14.4) 40 (18,69) 1502

MARP

Male - - - - 93 (46.5) 19.0 (0.8) 19 (18,21) 0

Female - - - - 105 (52.5) 19.1 (0.8) 19 (18,21) 0

Total - - - - 200 (100) 19.1 (0.8) 19 (18,21) 0

Some participants chose not to state their gender. Due to the low number of unknowns, their age is not reported separately, but they are included in the descriptive

statistics of the total sample.

https://doi.org/10.1371/journal.pone.0295562.t001
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Content-focused scale. For the development of a content-focused positive appraisal style

scale, new German-language items were generated by experts in the field, see S6 Table. The

reasoning underlying this decision was that other existing measures did not cover all dimen-

sions of positive appraisal contents (see Introduction). Additionally, their inconsistent word-

ing did not allow for comparable scores. The new items were intended to reflect appraisal

tendencies on the three major threat appraisal dimensions (magnitude or cost, probability,

and coping potential). Items were worded in easily understandable, non-technical language.

Many were inspired by everyday language and statements as can be found in the self-help liter-

ature, in popular media reports, or in fiction dealing with themes of adversity, resilience, and

coping. Realizing in the process of item generation that common language often does not dif-

ferentiate the three appraisal dimensions, we also included items reflecting positive appraisal

contents generally, across dimensions (e.g., ‘I think that risks are often overestimated.’, ‘I usu-

ally see things in a negative fashion’). Further, it appeared that common language statements

on how individuals evaluate threats often refer to more general attitudes or to an individual’s

perspectives on life, which in turn determine one’s appraisal contents. Similarly, statements

often invoke higher goals or purposes, which effectively provide positive appraisals, often in

the form of global statements (e.g., ‘I think that life is wonderful nevertheless’, ‘I trust in God’,

‘I think that even bad things make sense’, ‘I think one should not be upset by small things’).

We thus included further items which we consider reflect a general appraisal background. We

framed items both positively and negatively, to not prematurely exclude the possibility that

low scores on negatively framed items might also express a positive appraisal style. In a second

step, this pool was reduced based on theoretical and semantical discussions between the

experts. The resulting item pool had 29 items. Response options were on a 4-point Likert scale,

from “never” (1), “sometimes” (2), “often” (3), to “almost always” (4). Items were analyzed for

their item-total correlation, item difficulty, skew, missings, and kurtosis in the LORA sample.

Since the items had not been validated before, an additional sample (MARP) was used, to

thereby ensure that findings would not be sample dependent. Items with an item-total correla-

tion (part-whole corrected) of less than 0.3 or an item difficulty above 0.85 or below 0.2 were

excluded. The factor analyses were conducted on the remaining items.

Data cleaning

Only participants with complete data were considered, see Table 1. The completion rate in

MARP was 100%, in LORA 98.6% and in GBS 95.7%. In the GBS sample the questionnaires

were part of a later battery, leading to a lower number of participants in the analytical sample.

Item selection

An exploratory factor analysis (EFA) was conducted separately for each approach (process and

content focused) in the LORA sample, followed by a confirmatory factor analysis (CFA) in the

GBS sample. All analyses were done separately for each sample and on item level. In the EFA,

the items of the scales were submitted to Horn’s parallel analyses [39] to identify the appropri-

ate amount of factors. The scales use short Likert scales; therefore, the data was treated as ordi-

nal [40]. Hence, an EFA with ordinary least squares estimation with polychoric correlations

was conducted [41]. Oblimin rotation was applied. No continuity correction was applied, as

the questionnaires had four or more answer options [42]. EFA results were evaluated based on

model fit as well as the criterion to have at least two factors with at least five strongly loading

indicators [43].

It is recommended that for a CFA in not-normally distributed data, a robust weighted least

square estimator is used. Further, polychoric correlations were used. Model fit of CFA is
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determined by a variety of indices, including the Tucker-Lewis Index (TLI;� 0.95), Compara-

tive Fit Index (CFI;� 0.95), Root mean squared error (RMSEA; < 0.06), and Standardized

Root Mean Squared Residual (SRMR; < 0.08). These indices were preferred over the Chi-

squared statistic, as its significance is likely due to the sample size [44]. Additionally, the mod-

els were evaluated qualitatively, based on the wording and phrasing of the items, to evaluate

the presence of potential method factors.

Validation

The reliability and validity of the final two questionnaires were calculated with the GBS sam-

ple. Reliability was computed using McDonald’s omega and Cronbach’s alpha [45–47]. Con-

vergent and discriminant validity were tested within the nomological network by evaluating

Pearson’s correlations of the scale score with measures of similar and dissimilar constructs

[48]. The nomological network consists of a convergent measure such as optimism, which is a

positive appraisal tendency on the probability dimension and known to be positively associ-

ated with mental health [49]. As such, optimism can be considered a parallel-level construct

and expected to positively correlate with PAS. A further convergent measure is neuroticism,

which is a propensity for negative emotionality and emotional dysregulation and a known vul-

nerability or risk factor [50]. Neuroticism was therefore hypothesized to negatively correlate

with PAS. The network further includes a discriminant measure indicated by the concept of

impulsive behavior, which is unrelated to positive appraisal and therefore expected to have no

relationships with the PAS measure.

In the GBS sample, optimism is measured by the Optimism-Pessimism Short Scale-2

(SOP2) [51]. The scale consists of two items that are rated on a 7-point Likert scale. Neuroti-

cism is measured by neuroticism subscale of the Big Five Inventory (BFI-10) [52], which

includes two items rated on 5-point Likert scale. Impulsive behavior was assessed with the i8

scale for impulsive behavior [53]. The scale consists of four subscales, of which Urgency and

Spontaneitymeasure impulsive behavior and Intent and Perseverance capture behavior in the

opposite direction. We therefore only used the first two subscales within the nomological net-

work. Furthermore, concurrent validity was assumed to be indicated by a moderate relation-

ship with wellbeing, indicated by WHO-5 [54] as proxy of mental health.

All data, analysis code, and research materials are available by request. Data were analyzed

using R version 4.1.2 using the psych [55] and lavaan [56] packages. This study’s design and its

analysis were not pre-registered.

Results

Perceived Positive Appraisal Style Scale, process-focused (PASS-process)

Item quality indices calculated in the LORA sample are reported in S2 and S3 Tables. No

exclusions were made based on those results.

Exploratory factor analysis in the LORA sample. A parallel analysis using ordinary least

squares estimation and polychoric correlations indicated that a total of nine factors should be

retained, see S1 Fig. However, a closer inspection of the solutions showed that only solutions

with less than five factors had at least two factors with five strongly loaded indicators. There-

fore, the five-factor solution was further evaluated. Items that did not strongly load onto any

factor were excluded one by one (n = 5 items). One item was from the CERQ-short Putting
into perspective subscale, one item was from the self-generated Distancing subscale. The

remaining three items were from the Humor and Behavioral disengagement subscales.

Confirmatory factor analysis in the GBS sample. The CFA used a robust weighted least

squares estimation with polychoric correlations. The variances of the latent variables of factors
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3, 4, and 5 were fixed due to the small numbers of indicators per factor. Factors 1 and 2 were

highly correlated in the EFA, thus allowed to be correlated in the CFA model as well. The

model fit was moderate to good (TLI = 0.94, NFI = 0.94, RMSEA = 0.094, SRMR = 0.078).

The factor analyses showed a structure that items that belong to the subscales Positive
reframing (COPE), Humor (COPE), Positive reappraisal (CERQ), Putting into perspective
(CERQ), and Distancing (self-generated) all strongly load on factor 1. Factor 2 was comprised

of five items which belong to the subscales of Acceptance in both COPE and CERQ. Factors 3,

4, and 5 were each comprised of items of only one original subscale, respectively: Other-blame
(CERQ), Turning to religion (COPE), and Rumination (CERQ), see Table 2. The first and sec-

ond factors were substantially correlated (r = 0.45, p< 0.000).

Interim discussion. The item-level factor analyses showed a five-factor structure. Cluster-

ing was apparent insofar as the two first factors contained items originating from at least two

different subscales and/or questionnaires and as these two factors were strongly correlated.

This contrasted with factors 3 to 5, which all contained items originating from only one sub-

scale and were not correlated to any other factor. Factor 1 and factor 2 included nearly all

items from those subscales that we had a priori identified as the strongest candidates for

reflecting processes (as opposed to contents), appraisals (as opposed to behaviors), and positive

Table 2. Results from the CFA for the PASS-process. Factor loadings by item.

Item Subscale (origin, Item number) Factor 1 Factor 2 Factor 3 Factor 4 Factor 5

I think that I can become a stronger person as a result of what has

happened.

Positive reappraisal (CERQ-short, 6) 0.63

I think that the situation also has its positive sides. Positive reappraisal (CERQ-short, 15) 0.83

I think I can learn something from the situation. Positive reappraisal (CERQ-short, 24) 0.85

I think that it hasn’t been too bad compared to other things. Putting into perspective (CERQ-short,

16)

0.68

I tell myself that there are worse things in life. Putting into perspective (CERQ-short,

25)

0.64

I try to look at the situation from an objective perspective. Distancing 0.48

I have been trying to see it in a different light, to make it seem more

positive.

Positive reframing (Brief COPE, 12) 0.69

I have been looking for something good in what is happening. Positive reframing (Brief Cope, 17) 0.71

I have been making fun of the situation. Humor (Brief COPE, 28) 0.37

I think that I have to accept that this has happened. Acceptance (CERQ-short, 2) 0.74

I think that I have to accept the situation. Acceptance (CERQ-short, 11) 0.85

I think I have to learn to live with the situation. Acceptance (CERQ-short, 20) 0.67

I have been accepting the reality of the fact that it has happened. Acceptance (Brief COPE, 20) 0.53

I have been learning to live with it. Acceptance (Brief COPE, 24) 0.56

I feel that others are to blame for it. Other Blame (CERQ-short, 9) 0.84

I feel that others are responsible for what happened. Other Blame (CERQ-short, 18) 0.90

I feel that basically the cause lies with others. Other Blame (CERQ-short, 27) 0.69

I have been trying to find comfort in my religion or spiritual beliefs. Religion (Brief COPE, 22) 0.78

I have been praying or meditating. Religion (Brief COPE, 27) 0.95

I often think about how I feel about what I have experienced. Rumination (CERQ-short, 3) 0.74

I am preoccupied with what I think and feel about what I have

experienced.

Rumination (CERQ-short, 12) 0.56

I want to understand why I feel the way I do about what I have

experienced.

Rumination (CERQ-short, 21) 0.85

English-language items correspond to the respective items of the German-language questionnaire versions used for instrument development.

https://doi.org/10.1371/journal.pone.0295562.t002
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(as opposed to negative) cognitions, namely Positive reframing, Positive reappraisal, Putting
into perspective, Distancing, and Acceptance. These subscales provided a total of 13 of all 14

items loading on those factors. This constellation indicates that the two factors mainly capture

the intended construct and strongly suggests that the item from the only other subscale provid-

ing loadings on these factors (Humor) should also be interpreted as targeting a positive

appraisal process, rather than perhaps a distraction strategy (see Introduction). It can also be

concluded from this result that the items loading onto factors 3 to 5 (Other-blame, Turning to
religion, and Rumination) should be interpreted with caution and may well not be unambigu-

ous cases of positive appraisal processes. We therefore decided to exclude them from the fur-

ther questionnaire development.

Of the retained factors, factor 1 can be interpreted as indexing a self-perceived tendency to

find appraisals that depict a prima facie difficult situation as relatively less negative, more posi-

tive, or less relevant. Factor 2 is restricted to one specific way of seeing a situation in a more

positive light, by trying to find it acceptable. Hence, both factors are compatible with PAS-

TOR’s conceptualization of positive appraisal processes [6].

Although we computed the factor analyses on item level, the results show a clear loading of

items based on the originally defined subscales. We therefore suggest that a pragmatic solution

can be to restrict questioning to the corresponding two-item component subscales as fre-

quently used in the Brief COPE and CERQ-short. Here, the Positive reframing and Acceptance
subscales from the COPE can be dropped, given that they conceptually highly overlap with

Positive reappraisal and Acceptance from the CERQ but loaded less on the respective factor.

This leaves the five two-item subscales: Humor (COPE), Acceptance (CERQ), Positive reap-
praisal (CERQ), Putting into perspective (CERQ), and Distancing (self-generated). The result-

ing new scale of 10 items was next validated in the GBS sample.

Validation. Measurement reliability was very high, as indicated by McDonald’s omega (ω
= .85) and Cronbach’s alpha (α = .78, 95% CI [.86, .87]). Moreover, the analyses indicated that

reliability could not be significantly improved by dropping any single item, suggesting that the

scale as a whole is consistent. This justified using the sum of all items for scoring in the validity

analysis. Here, in the GBS sample, the scale’s item sum score had a moderate positive correla-

tion with optimism (r = .27, 95% CI [.23,.32]) and a moderate negative correlation with neu-

roticism (r = -.22, 95% CI [-.27,-.18]), indicating reasonable convergent validity. There was no

relationship between the scale and urgency and spontaneity (r = .1, 95% CI[.06,.15], r = .05,

95% CI [.00,.09]), indicating discriminant validity. The scale had a moderate correlation with

wellbeing (r = .21, 95% CI [.17,.26]), indicating concurrent validity.

Summary. The present 10-item scale PASS-process has been collated from five different

subscales originating from three different sources (COPE, CERQ, self-generated). Each sub-

scale can be considered to represent a positive appraisal process that leads to a semantically

distinct appraisal outcome, or content, including, for instance, an accepting, a relativizing, or a

distanced perspective. In the item selection process, the corresponding items fell onto two dif-

ferent (though correlated) factors. Nevertheless, our reliability analyses showed high internal

consistency of the resulting instrument combining the two factors. This indicates that the scale

as a combination of the two factors measures the same latent construct. Accordingly, we name

the instrument Perceived Positive Appraisal Style Scale, process-focused (PASS-process), and

define that the PASS-process score consists of the sum of all items. PASS-process has sufficient

convergent, discriminant, and concurrent validity. On this basis, it can be hypothesized that

PASS-process will predict outcome-based resilience in longitudinal studies. PASS-process (see

S5 Table) has been validated as a German-language instrument. For convenience, S4 Table

gives the (unvalidated) English version.
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Perceived positive appraisal style scale, content-focused (PASS-content)

Based on the LORA and MARP samples, eight items were excluded from the pool of 29 items

due to unsatisfactory item-total correlation and item difficulty. Item characteristics are

reported in S6 Table. Reverse coded items were inverted prior to factor analysis.

Exploratory factor analysis in the LORA sample. A parallel analysis in LORA using

ordinary least squares estimation and polychoric correlations suggested six factors, see S2 Fig.

However, only a two-factor solution resulted in at least two factors with five strongly loading

indicators. In this solution, we observed a clear grouping of items by valence and skew in both

the MARP (pilot) and LORA samples. It was therefore concluded that the seven items with

negative valence were a likely method factor, rather than a separate latent factor. Additional

exploratory analyses were conducted on only the positively worded items, where no further

factor structure with an adequate fit was found. Therefore, subsequent analyses continued

with negative items all loading onto a single putative method factor and 14 positively worded

items loading onto another single factor. These two factors were strongly inversely correlated

(r = -.75).

Confirmatory factor analysis in the GBS sample. A confirmatory factor analysis was

conducted with one factor consisting of the positively worded items and one putative method

factor, see Table 3. A robust weighted least squares estimation with polychoric correlations

was used. The resulting model had a good fit (TLI = 0.96, NFI = 0.96, RMSEA = 0.084,

SRMR = 0.073).

Interim discussion. The (weakly) hypothesized five-factor structure, featuring positive

appraisals on the three major threat appraisal dimensions as well as cross-dimensional positive

Table 3. Factor loadings from the confirmatory factor model.

Item Factor 1 Factor 2*
I think that every difficult situation will end eventually. 0.73

I think that I can deal successfully even with even the worst situation. 0.69

I think that even bad things have a meaning. 0.56

I think that it is better to assume a good ending if you don’t know what is coming. 0.56

I think that you should not be rattled by small things. 0.58

I tend to see things rather optimistically. 0.88

I think that there is a solution for every problem. 0.77

I think that things will get better if you sit through them. 0.4

I try to see things realistically, like they are. 0.44

I think that you shouldn’t make mountains out of molehills. 0.59

For my goals and my ideals, I accept inconvenience. 0.33

I think that I somehow always manage to get what I need. 0.63

I think that things that initially seem bad often turn out well in the end. 0.70

I think that life is wonderful after all. 0.78

I tend to see things rather pessimistically. 0.90

I fall into despair easily. 0.7

I think that my needs are not satisfied. 0.57

I take up a negative perspective. 0.85

I have very little confidence in myself. 0.65

I don’t see any good aspects in negative experiences. 0.45

I think that my goals are threatened. 0.55

*Items are negatively worded. Items are authors’ translations of the original German-language items.

https://doi.org/10.1371/journal.pone.0295562.t003
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appraisals and positive appraisal background, was not found. Instead, the factor analyses

showed two factors grouping all items of positive and negative valence, respectively. We inter-

pret the negative valence factor as a method factor and exclude it from further analyses, since

it is likely that the shared covariance do not represent a different construct, but rather shared

semantics [43]. The positive valence factor can be interpreted as representing positive appraisal

contents. All items with a loading of> 0.3 were retained [57]. The absence of further factor

structure within the group of positively framed items may support the notion, developed dur-

ing item generation, that common language may not readily distinguish the subtle appraisal-

theoretical constructs on which the instrument development was based. On the basis of our

results, it is also conceivable that threat appraisal is not structured along separable dimensions,

but much more simply along a single good-bad dimension. We next validated the new 14-item

questionnaire in the GBS sample.

Validation

Measurement reliability, as indicated by McDonald’s omega (ω = .88) and Cronbach’s alpha

(α = .87, 95% CI [.86, .87]), was very high, as expected given the results of the prior factor anal-

ysis. Subsequently, the total item sum score was used. The convergent validity of the new scale

was high (optimism: r = .58, 95% CI [.55,.61], neuroticism: r = -.41, 95% CI [-.45,-.37]). The

scale also had good discriminant validity: urgency (r = .09, 95% CI [.04,.14]), spontaneity (r =

-.06, 95% CI [-.11,-.01]). Concurrent validity was moderate as indicated by the correlation

with wellbeing (r = -.46, 95% CI [-.42,.5]). The scale had a substantial correlation with PASS-

process (r = .54, 95% CI [.50,.60]).

Summary. We have generated a new 14-item questionnaire that enquires about the preva-

lence of positive appraisals in difficult situations. The instrument shows high reliability and

consistency, indicating that a single latent construct is measured. Whether this indicates that

there is only one dimension of threat appraisal (rather than the three dimensions assumed by

PASTOR) or whether this reflects limitations of everyday language (which may often not be

granular enough to differentiate between threat costs, probabilities, and coping) cannot be

decided with the employed methods. The new questionnaire has good convergent, discrimi-

nant, and concurrent validity. We term it Perceived Positive Appraisal Style Scale, content-

focused (PASS-content). It can be hypothesized that the scale will predict outcome-based resil-

ience. See S7 Table for an English translation of the new instrument and S8 Table for the origi-

nal German version.

General discussion

The aim of the current work was to develop self-report measures for positive appraisal style

(PAS) as defined by positive appraisal style theory of resilience (PASTOR) [4]. We generated

two self-report questionnaires: (1) In a first approach, we developed a process-focused PAS

questionnaire. To this end, we investigated the structure of the existing Brief COPE and

CERQ-short instruments in combination with two self-generated items on distancing, to iden-

tify which of the coping and emotion regulation strategies covered therein could be classified

as related to positive appraisal and reappraisal processes. The resulting questionnaire has ten

items and is termed Perceived Positive Appraisal Style Scale, process-focused (PASS-process).

(2) In a second approach, we developed a content-focused PAS scale for which a new item

pool was created. We evaluated 29 self-generated items in a factor analysis with the intent to

measure positive appraisal contents. This analysis resulted in a 14-item questionnaire, which

we term Perceived Positive Appraisal Style Scale, content-focused (PASS-content).
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Process-focused scale

In the first approach on the PASS-process, a structure of five factors was present. The first fac-

tor was comprised by items of various clearly positive appraisal-related items. Well correlated

with this factor was a second factor comprised of items targeting acceptance tactics. These two

factors, which clustered together, appeared to be distinct from the other three factors, each

uncorrelated with the first two factors and comprised of items from a single COPE or CERQ

subscale only (Other-blame, Turning to religion, and Rumination). Initially, we speculated that

these latter strategies could be also related to positive appraisal processes, rather than reflecting

appraisal contents, behavioral coping strategies, or negative appraisal processes. While their

apparent statistical separation from a cluster of items with unambiguous assignment does not

exclude this possibility, it at least indicates that they may also reflect other constructs. We were

thus not able to resolve the ambiguity around these items and preferred to not retain them.

Retaining the subscales loading on the first two factors resulted in a highly internally consistent

instrument, further confirming the observation of statistical clustering of the respective items.

From a theoretical point of view, the close statistical relationship between acceptance-based

and non-acceptance-based items in the presence of separability as two factors is interesting.

PASTOR employs a broad definition of positive reappraisal in particular as any cognitive

change that modifies appraisals towards the better [6,10]. In this classification, trying to accept

a difficult situation constitutes a sub-type of reappraisal, or specific reappraisal tactic, in which

a situation that is first seen as so negative and annoying that needs to be changed is globally re-

evaluated as a situation than can be managed by mentally and behaviorally adjusting to it. That

is, an initial disappointing insight into one’s inability to cope actively via situation modifica-

tion (initial negative appraisal on the coping potential dimension) leads to an awareness of,

and switch to, alternative coping possibilities (positive reappraisal on the coping potential

dimension). There is an implicit undertone that the situation will be acceptable and not as

disastrous as it might appear at first sight (positive reappraisal on the magnitude/cost dimen-

sion). PASTOR’s broad classification of reappraisal, extending to acceptance, is grounded in

the emotion process model [58]. This model recognizes only two classes of non-behavioral

antecedents to emotional responses (namely attention assignment and appraisal) and, conse-

quently, can accommodate only two ways of regulating emotional responses in an antecedent-

focused manner (by redirecting attention or by changing the appraisal). Insofar as acceptance

does not rely on attention modulation, it must be a way of changing appraisal, or re-apprais-

ing. The same classification has been employed in many studies [59–63]. In the clinical litera-

ture, however, acceptance is often also juxtaposed to reappraisal [12,64], although it is not

stated where in the emotion process chain acceptance-based regulation could be situated.

We interpret our observation of a close statistical link between the tested acceptance and

non-acceptance items as supporting the classification of acceptance as a reappraisal tactic, in

line with our theoretical considerations. We conjecture that the observed factor separation is

due to an easy semantic discriminability of acceptance-based processes from other types of

positive appraisal and reappraisal processes. The latter focus not on one’s ability to mentally

and behaviorally adjust, but rather shift focus to elements of the situation that are not (as)

disastrous. We also note that the brief COPE and CERQ use only two verbs to denominate

acceptance (“accept”and “live with“), in contrast to the much more heterogeneous vocabulary

used for the other positive (re)appraisal tactics.

Taken together, our results suggest PASS-process measures a single latent construct. From a

practical point of view, the high internal consistency of the PASS-process permits sum scoring

across all items of the scale. While it is usually not recommended to create sum scores of different

factors, this can be done when the separate factor scores are understood to be indicating in the
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same direction [65]. In the present case, higher scores in each factor can be understood to repre-

sent more frequent use of positive appraisal and reappraisal strategies in difficult situations.

Importantly, PASS-process is intended to measure process use (frequency or tendency)

[66], not process effectiveness (ability or capacity). Experimental studies on emotion regula-

tion suggest an association between the individual capacity to use reappraisal and the tendency

to choose this strategy for emotion regulation [67]. Hence, PASS-process may be found to cor-

relate with positive (re)appraisal effectiveness or capacity measures, such as employed in labo-

ratory tasks [12]. One source of this hypothetical correlation may be a recall bias for pleasant

success experiences. Another hypothetical source is a true relationship between frequency of

use and effectiveness resulting from learning experiences by which processes that have been

successfully used to appraise and reappraise aversive situations will be reinforced and more

likely be recruited again in similar situations [68]. The existence of a use-effectiveness relation-

ship, however, has to be tested in future studies.

Content-focused scale

In the second approach on the PASS-content scale, we found a main factor loaded by the posi-

tively worded items. The three dimensions magnitude of threat, probability of threat and cop-
ing potential, as well as the added elements of cross-dimensional appraisal and appraisal

background, were not found in the factor structure. We are hesitant to interpret this as evi-

dence for the absence of the sub-facets of threat appraisal. Experimental studies show that the

magnitude and the probability of an aversive outcome, such as a pain stimulus or loss of

money, independently shape fear or stress reactions [69–72]. Likewise, experimental manipu-

lations of control perceptions strongly influence aversive responses [73]. It is thus a reasonable

possibility that our item pool did not contain enough statements clearly referring to single

threat appraisal dimensions. This was likely a consequence of our deliberate effort to generate

items that emulate everyday language, where subtle distinctions between aspects of threat may

be less present than global, summarizing good-bad distinctions. A tendency for answering

along a single good-bad dimension may also have been promoted by our inclusion of nega-

tively framed items, in a sense that the presence of both positive and negative statements may

have seduced participants to employ dichotomous thinking. This interpretation is supported

by the finding of two anti-correlated factors grouping either positive or negative statements.

On this basis, we conjecture that capturing different threat appraisal dimensions in a self-

report tool would presumably require a larger and more differentiated item pool that contains

no negatively framed items. Insofar as threat reactions are ultimately determined by an inte-

gration of appraisals along the various appraisal dimensions [6], such a more fine-grained

development approach may, however, be of limited added value.

We interpret the factor comprised of all the negatively worded items as a method factor and

excluded all negative items from the final scale. This is justified given its strong inverse correla-

tion to the positive factor, meaning that it did not add further information. Also, in other stud-

ies, similar factors based on valence have been found [74–76]. This once more suggests that

evaluative language may be strongly organized along a good-bad dimension. In addition, the

specific context of filling in a questionnaire, requiring responding in short time to pre-formu-

lated questions and excluding the possibility to formulate and elaborate on own statements,

may well penalize more complex, non-dichotomous representations.

Given the instrument’s consistency and its convergent, discriminant, and concurrent valid-

ity, the PASS-content sum score can be considered a good measure of one’s perceived ten-

dency to positively appraise difficult situations. As for PASS-process, PASS-content is limited

to measuring consciously accessible and verbalizable mental contents, that is, PASS-content
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does not inform about potential non-conscious appraisals. It therefore also suffers from con-

tent under-representation.

Relation of PASS-process and PASS-content

The two questionnaires, PASS-process and PASS-content, measure two different, but related

facets of PAS. Frequent use of positive appraisal processes, or strategies, in stressful circum-

stances (PASS-process) can be assumed to generate more positive stressor appraisals (PASS-

content). This interpretation is supported by the high correlation between PASS-process and

PASS-content observed in the GBS sample. Nevertheless, the two scales measure distinct con-

structs, rather than dimensions of the same construct. Firstly, not all use of positive appraisal

or reappraisal strategies may lead to positive appraisal contents. This could be due to their inef-

fectiveness or the possibility that, despite the processes being effective, they do not generate

new and consciously available contents measured by the PASS-content. Secondly, contents

might be generated by processes not measured by the PASS-process. For example, appraisal

contents could be generated in an automatic and unconscious way without the person becom-

ing aware of the appraisal process used to generate them. Accordingly, the only partial correla-

tion of PASS-process and PASS-content suggests that the scales may indeed be employed to

assess at least partly separable aspects of the PAS construct.

Limitations and future research

As stated, the two new scales, by being self-report instruments, are limited to consciously

accessible and verbally reportable internal information. In addition, self-report instruments

are limited by their inherent openness to bias, such as a tendency for socially desirable and

internally consistent reporting, recall biases, framing effects, and mood congruency effects.

With relevance to the appraisal topic, Koval et al. [77] have recently reported that the use fre-

quency of different emotion regulation strategies, including positive cognitive reappraisal,

reported with standard questionnaires is not correlated with their use frequency when mea-

sured in the same individuals with ambulatory methods in daily life. This points to the possi-

bility that responding in retrospective self-report is strongly affected by self-models, or self-

narratives, rather than veridically reflecting what individuals do or think in concrete situations.

This does not exclude that PASS-process and PASS-content transport valuable information

about appraisal styles. The appraisal of relevant life situations does not occur at one single

moment, but repeatedly and also often retrospectively outside the concrete situation or event

(when looking back at a challenging day or time of life, in communication with others, etc.)

[78]. That is, appraisal must be understood as an integrating and longer-term process that, not

only considers the immediate implications of a situation but also its more lasting conse-

quences, its interactions with contextual factors, and its impact on overarching needs and

goals (including a stable and positive identity) [6]. Hence, integrative appraisals are inextrica-

bly linked with a person’s self-model, and a person’s self-narrative about how one habitually

appraises stressors can probably be understood as being that person’s longer-term integrative

appraisal tendency. Appraisal styles may thus be better addressed in a retrospective question-

naire than by an assessment of momentary reactions with ambulatory tools.

Nevertheless, Kalisch et al. [6] have emphasized the importance of developing complementary

measurements of positive appraisal that do not require self-report. These would include behav-

ioral tests, task-based functional imaging, physiological, or other bodily measures. A clear advan-

tage of measuring perceived positive appraisal style with PASS-process and PASS-content is their

suitability for large samples. Subsequent studies should address the open question which of the

different possible routes to measuring appraisal will provide the best predictors for resilience.
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A further limitation of the instruments is that both questionnaires use short Likert scales as

response options. This has implications both for the assessment of the factor structure, as the

data needed to be treated as ordinal [40], and for the variance captured by the scales. While

this has been adjusted for in the factor analyses, when it comes to data collection, the scales are

likely to only pick up on larger differences. Yet another potential limitation of the instruments

is the use of sum scores. Sum scores for instruments built on factor solutions have recently

come under criticism, as a sum score is a simpler model solution than the original factor solu-

tion [79]. However, it must also be considered that factor loadings are likely to vary from sam-

ple to sample and, thus, an equally weighted sum score is a more comparable indicator across

studies [65]. Considering the good convergent, discriminant, and concurrent validity reported

here for the PASS-process and PASS-content sum scores, the use of sum scores appears appro-

priate. Additionally, both scales do not include subscales, and comparisons between items or

groups of items are not intended (though in theory possible between the five two-item sub-

scales in PASS-process). Rather, the single sum score is meant to indicate a general self-per-

ceived use of positive appraisal processes in the case of the PASS-process and the usual

frequency of positive appraisal contents in the case of the PASS-content.

PAS, as measured by a previous version of the PASS-process when it was still under con-

struction, has been shown to be associated with resilience in a cross-sectional sample of 16,000

individuals exposed to the first wave of the COVID-19 pandemic [17]. Future research will

have to determine whether using the PAS scales that we introduce here presents any advantage

over other instruments that only capture facets of positive appraisal, such as those mentioned

in the introduction. That is, whether the PAS scales consistently outperform the related mea-

sures in comparative multivariate analyses such as using regularized regression techniques.

This can be expected, given that PASS-content in particular was generated with the idea in

mind that for those with a strong PAS, negative tendencies on one appraisal dimension can be

compensated to some extent by positive tendencies on other dimensions.

The new scales should be employed in large longitudinal studies to investigate the role of

PAS in resilience. Specifically, to address whether PAS is protective against specific dysfunc-

tions or general mental health issues, as well as to investigate if it is protective in specific popu-

lations or specific kind of adverse circumstance, and less so in others. Future research will also

have to determine the test-retest reliability and measurement invariance of the PAS scales and

validate the PAS in different translations.

Conclusions

In conclusion, appraisal is considered the key generative factor in stress responses and, conse-

quently, in mental health and resilience [8,63,80]. The two scales presented in this study aim to

measure a participant’s perceived general tendency in how they appraise stressors. The PASS-

process does so by measuring the processes or strategies someone employs to generate positive

appraisals. The PASS-content measures the contents and thoughts that result from such pro-

cesses. Both scales measure an individual’s self-reported appraisal style. Although they do so

by targeting related notions, we note that these are separate constructs. Being self-report

instruments, these scales only capture the conscious and verbally accessible dimension of PAS.

The interpretation of results should take this limitation into account.
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38. Loch N, Hiller W, Witthöft M. Der Cognitive Emotion Regulation Questionnaire (CERQ): Erste teststatis-
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