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Clinical psychology and in particular research on and implementation of psychological 
treatments can be regarded as a success story (Hofmann et al., 2012). Many treatment 
guidelines and recommendations now acknowledge that psychological treatments can 
serve as adjuncts to pharmacological treatments, and they are also described as stand-
alone and first-line recommended treatments for mild to moderate psychological prob
lems and diagnoses like major depression and the anxiety disorders. The reason for this 
is not based on opinion and consensus (which used to be the case in medicine and 
psychiatry 100 years ago), but increasingly well conducted research studies inform health 
care and the practice of clinical psychology. Not only controlled intervention studies 
change practice but also research on mechanisms and processes including self-report 
measures, brain-imaging and tests of information processing, to give a few examples. In 
particular, when it comes to cognitive-behavioural treatments (CBT), it can rightfully be 
argued that there is less need for new studies repeating the same finding that getting 
CBT is often better than not getting it (there might still be a need to study different psy
chotherapy orientations like psychodynamic psychotherapy). One way to bring interven
tion research forward is to use factorial designs in order to discern effective components 
(Watkins & Newbold, 2020). As I will return to it has not been possible to obtain large 
enough sample sizes in regular clinical research to run factorial design trials but the use 
of the internet and modern information technology has changed this (Andersson et al., 
2019).
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Attribution 4.0 International License, CC BY 4.0, which permits unrestricted use, 
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Are There Any Problems?
But there are problems. Being an intervention researcher having done many controlled 
trials I am aware of the fact that almost all outcome studies in clinical psychology 
ONLY rely on self-report measures. These are relevant, valid, and sensitive to change and 
should not be removed from research. A treatment study on say major depression should 
definitely include a validated measure of symptoms of depression (like for example the 
Beck Depression Inventory). Trials also benefit from adding measures of other constructs 
like quality of life, health care consumption and sometimes also repeated administration 
of self-report measures to capture change processes and study mediation. However, what 
happened to actual behaviour? In my PhD I had a trial on older adults with hearing loss 
including a behavioural test of communication skills (Andersson et al., 1995). Later when 
we began doing trials on the internet we included a behavioural approach test in studies 
on specific phobia (e.g., Andersson et al., 2013). More recently I was part of a trial on 
virtual reality exposure for spider phobia using the standard behavioural approach task 
(Miloff et al., 2019). But with those and a few other exceptions most of the trials I have 
been involved with have not included any direct observation of behaviour. It is important 
to note the ecological momentary assessment (EMA) very often is just another format for 
self-report of behaviour. There are exceptions, for example sleep and activity monitoring, 
but overall modern information technology and smartphones have not been used often 
as ways to collect behavioural outcomes, in spite of calls for such research (Mohr et al., 
2017).

Modern Information Technology as a Way to 
Speed Up the Process

Clinical psychology and psychotherapy research overall has benefitted much from tech
nological innovations and in particular computerized assessments and treatment delivery 
over the internet. Now internet intervention trials can be larger, less costly, reach more 
people and also suffer less from data loss compared to traditional studies (Schuster et 
al., 2021). As I mentioned it is now also possible to run factorial design trials with better 
power than used to be the case in traditional face-to-face studies. I will use an example 
of a factorial design trial in which we both measured and manipulated one crucial aspect 
of most psychological treatments namely knowledge and the role of learning support. We 
began studying knowledge acquisition more than 10 years back (Andersson et al., 2012), 
but returned to the topic and were also inspired by Harvey and co-workers (2014). In 
Berg et al. (2020) we included 120 adolescents who suffered from mixed anxiety/depres
sion. They were randomised to one of four treatment groups, in a 2×2 design with two 
factors: with or without learning support and/or chat-sessions. We did not have a waitlist 
control group. Interestingly and in addition to large improvements overall we found 
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that adding learning support (different ways to boost learning of treatment material) 
lead to larger effects on the Beck Anxiety Inventory (d = 0.38), and also increased 
knowledge gain (d = 0.42), when compared against the group who did not receive this 
boost of learning. To our surprise chat-sessions did not have any additional effects. The 
point here is that knowledge has not been the focus of much research in spite of the 
fact that in particular CBT focus on psychoeducation and that clients both understand 
and remember the rationale behind the treatment techniques. My second point is that 
internet intervention research can speed up our understanding of what works for whom 
and more rapidly test new ideas by for example adding behavioural outcomes.

Future Hopes for Psychologists
I hope future research can inform us more about actual behavioural change including 
cognitive aspects of everyday function. There is so much more to do. To take one exam
ple, prospective cognition is something we use on a daily basis. Examples of prospective 
cognition can be for example to remember to take medication, call a friend or pick up 
milk at the grocery store when passing the dairy section in the store. Prospective cogni
tion is most likely crucial for a client who has been in therapy when confronted with an 
unexpected trigger for anxiety (with avoidance being a likely reaction). The former client 
then needs to recall and practice what was learned and rehearsed in therapy (which can 
be years back). Surprisingly, this has not been studied much and we basically do not 
know how important it is for long term outcome following therapy.

In conclusion, I hope we can move our field forward by having larger samples, 
using factorial design and focus more on outcomes that have either been forgotten 
(behavioural change) or not even studied much (prospective cognition and knowledge).

Funding: The author is supported by Linköping University, Sweden.
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Abstract
Background: Exposure therapy is at the core of the treatment of pathological anxiety. While the 
inhibitory learning model proposes a framework for the mechanisms underlying exposure therapy, 
in particular expectancy violation, causal evidence for its assumptions remains elusive. Therefore, 
the aim of the current study was to provide evidence for the influence of expectancy violation on 
extinction retention by manipulating the magnitude of expectancy violation during extinction 
learning.
Method: In total, 101 individuals completed a web-based fear conditioning protocol, consisting of 
a fear acquisition and extinction phase, as well as a spontaneous recovery and fear reinstatement 
test 24h later. To experimentally manipulate expectancy violation, participants were presented only 
with states of the conditioned stimulus that either weakly or strongly predicted the aversive 
outcome. Consequently, the absence of any aversive outcomes in the extinction phase resulted in 
low or high expectancy violation, respectively.
Results: We found successful fear acquisition and manipulation of expectancy violation, which 
was associated with reduced threat ratings for the high compared to the low expectancy violation 
group directly after extinction learning. On Day 2, inhibitory CS-noUS associations could be 
retrieved for expectancy ratings, whereas there were no substantial group differences for threat 
ratings.
Conclusion: These findings indicate that the magnitude of expectancy violation is related to the 
retrieval of conscious threat expectancies, but it is unclear how these changes translate to affective 
components (i.e., threat ratings) of the fear response and to symptoms of pathological anxiety.
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Highlights
• Causal evidence for expectancy violation as a key mechanism of exposure therapy is 

sparse.
• The current study experimentally manipulates the magnitude of expectancy violation.
• High expectancy violation promotes extinction retention for threat expectancy 

ratings.
• Affective components of the fear response were not affected by expectancy violation.

Exposure therapy is considered the gold standard for the treatment of a variety of mental 
disorders, particularly anxiety disorders (Hofmann & Smits, 2008; Norton & Price, 2007). 
Exposure-based interventions focus on repeated confrontations with the fearful object or 
situation, which typically results in fear extinction characterized as the reduction in fear 
responses (e.g., behavioral avoidance, physiological arousal, subjective feelings of fear) 
over time. There is unanimous evidence for the effectiveness of exposure therapy for 
the treatment of anxiety disorders (Butler et al., 2006; Carpenter et al., 2018; Hofmann 
& Smits, 2008; Norton & Price, 2007). Yet, there is a considerable amount of patients, 
who do not profit from treatment, which is reflected in high rates of nonresponding and 
relapse (Ali et al., 2017; Arch & Craske, 2009, 2011; Taylor et al., 2012). The main obstacle 
to increasing the effectiveness of exposure-based interventions is that the underlying 
mechanisms are not yet fully understood (Cooper et al., 2017; Craske et al., 2008; Craske 
et al., 2014).

The inhibitory learning model suggests extinction learning as a key mechanism 
underlying exposure-based interventions resulting from a discrepancy between the con
scious expectancy of an aversive event and its omission (Craske et al., 2014; Craske et 
al., 2022; Rescorla & Wagner, 1972). Instead of erasing the original stimulus-harm associ
ation, the omission of the expected aversive outcome (expectancy violation) is assumed 
to generate a new associative memory trace between the stimulus and the absence of 
harm, which is thought to exert an inhibitory influence on the original stimulus-harm 
association (Bouton, 1993; Bouton & King, 1983; Quirk & Mueller, 2008). See Figure 1 
for a graphical summary of the processes underlying the inhibitory learning model. To 
take advantage of inhibitory learning and expectancy violation during therapy, patients 
should become aware of their expectations for the upcoming exposure session and focus 
on the discrepancy between the expected and the actual outcome during exposure. 
In summary, the inhibitory learning model predicts that the strength of expectancy 
violation is positively related to symptom reduction and thus to the outcome of exposure 
therapy (Craske et al., 2014; Craske et al., 2022).
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Figure 1

Overview of the Inhibitory Learning Model

Note. The exposure to a conditioned stimulus (CS, e.g., a dog), associated with an unconditioned stimulus (CS-
US association, e.g., getting bitten), triggers the expectation of an aversive outcome (US-expectancy, e.g., 
getting bitten again). During therapy, patients are exposed to the CS, while the expected aversive outcome is 
omitted (expectancy violation, e.g., the patient was not attacked by the dog), giving rise to a new CS-noUS 
memory trace, which is able to inhibit the original CS-US association.

Until now, although the inhibitory learning model provides a plausible mechanistic 
explanation for extinction, studies demonstrating unanimous evidence in support of the 
role of expectancy violation for positive treatment outcomes are sparse (Craske et al., 
2022). While recent models provide a comprehensive framework for studying the mech
anisms underlying expectancy violation (Panitz et al., 2021), more research is needed 
that specifically tests the key mechanisms of the inhibitory learning model. To address 
this issue, Pavlovian fear conditioning protocols are well suited to examine changes in 
threat expectancy and thus allow to experimentally test the prediction of the inhibitory 
learning model that expectancy violation leads to enhanced fear extinction. In fear condi
tioning paradigms, one conditioned stimulus (CS+) is repeatedly paired with an aversive 
event (US), resulting in a CS-US association (Pavlov, 1927). During the following extinc
tion phase, US delivery is usually omitted to generate a second CS-noUS association. At a 
later timepoint, the spontaneous recovery of the CS-US and CS-noUS associations can be 
tested by re-presenting the CS, while reinstatement of conditioned fear is usually tested 
by repeating the CS after an US presentation. Using fear conditioning paradigms, extinc
tion learning has been associated with the activation of inhibitory circuits including the 
ventromedial prefrontal cortex (vmPFC), potentially reflecting the neural correlate of the 
inhibitory influence of the CS-noUS association on the original CS-US association (Milad 
& Quirk, 2012). However, how the extent of expectancy violation relates to the inhibitory 
influence of the CS-noUS association is less well understood. For example, Brown et 
al. (2017) investigated the relationship between expectancy violation and extinction 
retention, i.e., the persistent extinction at a follow-up reinstatement test. The authors 
demonstrated that the variation in US-expectancy during extinction learning, rather than 
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the decline in subjective or psychophysiological fear responding, predicted extinction 
retention at a follow-up test. These results provide correlational evidence for the role 
of expectancy violation in extinction learning. Importantly, variation in US-expectancy 
during extinction as an index for expectancy violation only predicted US-expectancy 
ratings but not subjective fear or facial EMG at the reinstatement test. In another fear 
conditioning study by Scheveneels, Boddez, Vervliet, et al. (2019) a hierarchical extinction 
(i.e., presenting stimuli that increasingly signal the US with an incrementally increasing 
probability) was compared to a random extinction. Although random extinction led to 
more expectancy violation during extinction, this did not result in improved CS-discrimi
nation at a follow-up test. However, across groups, the amount of expectancy violation 
and the variability in US-expectancy during extinction were both positively associated 
with CS-discrimination at the follow-up test.

In addition, findings of clinical (analogue) studies testing the relevance of expectancy 
violation are also mixed. While some studies support the role of expectancy violation 
during exposure therapy (Guzick et al., 2020; Salkovskis et al., 2007) others report no 
association between expectancy violation and therapy outcome (Blakey et al., 2019; 
de Kleine et al., 2017; Raes et al., 2011; Scheveneels, Boddez, Van Daele, et al., 2019). 
Most of these studies, however, used correlational designs: Expectancy violation was 
measured by asking participants for their subjective ratings. While these correlational 
designs can be useful for detecting relationships, correlation does not imply causation – 
which is a prerequisite to interpret these relationships mechanistically. To demonstrate 
its impact on extinction learning, it is thus necessary to manipulate expectancy violation 
systematically. Therefore, the goal of the current study is to experimentally test the 
influence of expectancy violation on extinction retention. Specifically, we expected that 
increased expectancy violation during fear extinction leads to a) lower threat ratings 
towards the conditioned stimulus directly after extinction, and lower threat ratings and 
lower US-expectancy b) at a spontaneous recovery test as well as c) at a reinstatement 
test on the day following fear extinction.

We used a web-based fear conditioning protocol in which participants are divided 
into two groups. During extinction, the high expectancy violation (HE) group sees only 
the states of the CS that are strongly associated with an US. Thus, a strong expectancy 
violation is possible. In contrast, the low expectancy violation (LE) group is presented 
only with the CS states that are weakly related to the US. Therefore, the magnitude 
of expectancy violation is minimized. Furthermore, in the current study, we exploit the 
benefits of conducting a fear conditioning paradigm remotely. Recent evidence suggests 
that fear conditioning data can be economically collected outside of the laboratory 
context (McGregor et al., 2021; Purves et al., 2019; Stegmann et al., 2021; Wise & Dolan, 
2020), providing a unique opportunity to draw on a larger and more diverse participant 
pool.
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Method
All hypotheses and methods of this study were preregistered at https://osf.io/7bgtv

Subjects
In total, 127 individuals completed the web-based paradigm. Participants had to be at 
least 18 years and were excluded if they were classified as non-learners (i.e., if they 
reported higher US-expectancy ratings for the least reinforced conditioned size compared 
to the most reinforced conditioned size; n = 22) or if they admitted to having muted 
their computer audio during the main task (n = 1) or rated the volume of the US with 
zero (i.e., total silence, n = 3). After exclusion, complete datasets of 101 participants (77 
females) with a mean age of 21.8  ±  4.3 years remained for analyses. All experimental 
procedures were approved by the ethics committee of the Department of Psychology 
at the University of Würzburg. Procedures were in agreement with the Declaration of 
Helsinki. All participants provided informed consent online. They received either course 
credits or could join a lottery for one of five 50€ coupons as compensation.

Stimuli and Materials
The CS consisted of a light grey sphere, which was centrally presented on a dark grey 
background. To manipulate threat imminence, the size of the CS varied between the 
baseline size of either 1.25% or 26.25% and eight potential final sizes (5%, 7.5%, 10%, 12.5%, 
15%, 17.5%, 20%, and 22.5%) relative to the participant’s screen size. The stimulus size 
in- or decreased from the baseline to the final size, resulting in a visual 3D effect of an 
approaching/receding sphere. To enhance this effect, two circular lines with a radius of 
15% and 22.5% were displayed.

The US was a female scream with a duration of 2.5 s (MaderaDelEste Films, 2011). At 
the beginning of the experiment, participants had to adjust the volume of their computer 
using a pleasant example melody (Frei, 2020) so that it was perceived as 5 on a scale from 
0 (absolute silence) to 10 (unbearable volume). The setting was to be maintained during 
the experiment. After the main experiment, participants were asked to rate the loudness 
of the scream using the same scale. There was no difference in perceived loudness among 
groups, F(3, 97) = 1.26, p = .292 (see Figure 2).

Design and Procedure
Day 1: After giving informed consent, participants completed German versions of a 
demographic questionnaire and the Anxiety Sensitivity Index-3 (ASI-3; Kemper et al., 
2009; Taylor et al., 2007), using an online survey platform (www.formr.org, Arslan et 
al., 2020). They were then redirected to www.pavlovia.org, where the main experiment 
took place (Peirce, 2007). The conditioning protocol on Day 1 consisted of a habituation, 
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acquisition, and extinction phase (see Figure 3). During habituation, each CS level was 
presented once. Each trial started with the presentation of the baseline-sized CS (either 
1.25% or 26.25% relative to the participant’s screen). After 0.8 – 1.3 s, the CS started to 
become larger/smaller (with a median rate of 6.8% per s) until it reached one of the 8 
final sizes (5%, 7.5%, 10%, 12.5%, 15%, 17.5%, 20%, and 22.5%). Once reaching its final size, 
the CS returned to its baseline size with the same velocity. Since we expected that larger, 
approaching stimuli are perceived as inherently more threatening (Coker-Appiah et al., 
2013), the CS for one half of the participants started at its smallest size and became larger 
(baseline size: 1.25%; CS level 1: 5% – CS level 8: 22.5%; approaching CS group), whereas 
the CS for the other half started at its largest size and became smaller (baseline size: 
26.25%; CS level 1: 22.5% – CS level 8: 5%; receding CS group).

During acquisition, each CS level was presented five times (40 total trials) in a 
randomized order with the following conditions: no CS level should be presented three 
times in a row and the US should not be presented three times in a row. In each trial, 
when the stimulus had reached its final size, participants were asked to rate how much 
they expected the US on a visual analog scale from 0 ("very unlikely") to 100 ("very 
likely"). Subsequently, the US were presented according to the following pattern: no US 
were presented at CS level 1 (0% reinforcement rate; RR), one US was presented at CS 
Levels 2 and 3 (20% RR), two US were presented at CS Levels 4 and 5 (40% RR), three US 

Figure 2

Rain Cloud Plot of the Perceived Volume of the US Asked at the End of Day 2

Note. Code based on Allen et al. (2021). It should be noted that one participant in the HE group gave a loudness 
rating of 2. In order to avoid arbitrary post-hoc cut-offs, we decided not to exclude this outlier from the 
analyses. However, in exploratory re-analyses, excluding this participant did not change our results.
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were presented at CS Levels 6 and 7 (60% RR), and four US were presented at CS level 8 
(80% RR). The trial ended with the CS returning to its baseline size.

Figure 3

(A) Summary of the Experimental Procedure and (B) Description of the Trial Structure

Note. (A) On Day 1, participants were divided into the receding (rec) and approaching (app) CS groups, before 
undergoing a habituation (HAB) and fear acquisition phase (ACQ). In the subsequent extinction phase (EXT), 
participants were again divided into two groups. To experimentally manipulate the extent of expectancy 
violation, one group (low expectancy violation; LE group) was presented only with the CS levels associated 
with low US likelihoods (CS Levels 1 – 4), whereas the other group (high expectancy violation; HE group) saw 
only the CS levels associated with high US likelihoods (CS Levels 5 – 8). On Day 2, all participants completed a 
spontaneous recovery (SPONT REC) and reinstatement (REINST) test. Threat ratings were collected for each 
CS level after each phase on Day 1. On Day 2, threat ratings for each CS level in each phase were collected 
directly after the expectancy rating for the respective CS level. (B) Each trial started with the presentation of 
the baseline-sized CS (smallest size for the approaching groups or largest size for the receding groups). After 0.8 
– 1.3 s, the CS started to become larger/smaller until it reached one of the 8 final sizes. Once reaching its final 
size, participants were asked to rate the likelihood of being presented with an US (US expectancy rating). 
During acquisition, US were then presented according to the specific reinforcement rate related to the CS level 
before the CS returned to its baseline size. Note, that no US expectancy ratings were collected during 
habituation. In the habituation, spontaneous recovery, and reinstatement phases, the CS reached each final size 
once, while in acquisition it reached each final size five times. In extinction, each of the group's four final sizes 
were reached ten times.
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In the subsequent extinction phase, participants were again divided into two groups. 
To experimentally manipulate the extent of expectancy violation, one group (low expect
ancy violation; LE group) was presented only with the CS levels associated with low US 
likelihoods (CS Levels 1 – 4), whereas the other group (high expectancy violation; HE 
group) saw only the CS levels associated with high US likelihoods (CS Levels 5 – 8). Each 
respective CS level was presented 10 times (40 trials in total). Importantly, no US was 
administered during the extinction phase and participants received no instruction about 
the CS-US contingencies.

Day 2: In the morning of the following day, participants received an email containing 
the hyperlink for the second part of the main experiment, consisting of spontaneous 
recovery and reinstatement test. At the beginning, participants were asked to re-adjust 
the volume of their computer. To test for spontaneous recovery, each CS level was 
presented once while online US-expectancy ratings were collected as described above. 
For the subsequent reinstatement test, a single US was delivered before each CS level was 
presented again.

In addition to the online US-expectancy ratings, participants were asked to rate the 
perceived threat (“How threatening do you perceive this stimulus?”) for each CS level 
on a visual analogue scale from 0 (“very harmless”) to 100 (“very threatening”) after 
each phase (i.e., habituation, acquisition, extinction) and for spontaneous recovery and 
reinstatement.

Statistical Analysis
All statistical analyses were conducted with R 4.1.2 (R Development Core Team, 2021). 
The afex package (Singmann et al., 2020) was used for ANOVA with type 3 sum of 
squares, the effectsize package (Ben-Shachar et al., 2020) was used to calculate omega 
squared (ω2), and the emmeans package (Lenth, 2023) was used for simple contrasts. 
For acquisition, spontaneous recovery, and reinstatement, mean differences in threat and 
US-expectancy ratings were analyzed separately using 2 (expectancy violation: HE vs 
LE; between-subject factor) x 2 (CS direction: approaching vs receding; between-subject 
factor) x 8 (CS level: CS Levels 1 – 8; within-subject factor) mixed ANOVAs. Threat 
ratings after habituation were analyzed using the identical procedure. Significant main 
and interaction effects were followed-up with simple contrasts. To quantify the extent of 
expectancy violation, US-expectancy ratings obtained during the extinction phase were 
summarized analogous to Scheveneels, Boddez, Vervliet, et al. (2019) and compared be
tween groups using a 2 (expectancy violation: HE vs LE) x 2 (CS direction: approaching 
vs receding) ANOVA. Since the true probability of an US-occurrence during extinction 
was always zero, expectancy violation can be calculated as the trial-wise US-expectan
cy ratings minus zero. Thus, the sum of the US-expectancy ratings across individual 
trials yields the total value of expectancy violation. A significance level of .05 was 
used for all analyses and Greenhouse–Geisser correction was applied where appropriate 
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(Greenhouse & Geisser, 1959). Throughout this manuscript, we report corrected degrees 
of freedom, corrected p values and the omega squared (ω2). Data and code for the 
reported analyses are available at https://osf.io/tg2fb/.

Results

Online Expectancy Ratings
All results for US-expectancy ratings are illustrated in Figure 4. The analysis of the last 
presentation of each stimulus in the acquisition phase demonstrated successful fear con
ditioning as indexed by a significant main effect of CS level, F(5.73, 555.56) = 112.90, p < 
.001, ω2 = .44, indicating that participants expected the US more strongly with increasing 
threat imminence (larger physical sizes in the approaching CS groups, smaller physical 
sizes in the receding CS groups). In addition, there was a main effect of CS direction, 
F(1, 97) = 8.10, p = .005, ω2 = .07, which was further qualified by a significant interaction 
between CS level and CS direction, F(5.73, 555.56) = 2.57, p = .020, ω2 = .01. Together, 
these results indicate higher US-expectancy ratings in the approaching compared to the 
receding CS groups, particularly, for the 6th, t(97) = 2.72, p = .008, and 7th level, t(97) 
= 3.84, p < .001, of CS level (all other levels, p’s > .050), suggesting that physical size 
interfered with acquisition learning, i.e., that larger physical sizes of an approaching CS 
are more readily associated with the occurrence of the US than smaller physical CS levels 
in the receding group. Importantly, there were no differences between HE and LE groups, 
p’s > .259.

During extinction training, the HE group showed higher summarized US-expectancy 
ratings and thus stronger expectancy violation than the LE group, F(1, 97) = 25.08, p < 
.001, ω2 = .19, implying a successful experimental manipulation of expectancy violation.

On Day 2 at the spontaneous recovery test, there was a main effect of CS level, 
F(2.97, 287.72) = 96.82, p < .001, ω2 = .35, demonstrating higher expectancy ratings with 
increasing threat imminence in all groups, while a significant CS level x expectancy vio
lation interaction, F(2.97, 287.72) = 6.73, p < .001, ω2 = .03, indicates higher US-expectancy 
ratings and thus a stronger recovery of conditioned fear for LE compared to HE groups 
at the 7th: t(97) = 3.03, p = .003, and 8th: t(97) = 2.66, p = .009, CS levels (all other levels, p’s 
> .078). No effect of direction reached significance, p’s > .366.

The US presentation at reinstatement did not substantially change these results. The 
main effect of CS level, F(3.08, 298.44) = 76.64, p < .001, ω2 = .29, and the CS level 
x expectancy violation interaction, F(3.08, 298.44) = 4.05, p = .007, ω2 = .02, remained 
significant. Again, LE compared to HE groups reported higher expectancy ratings at the 
6th: t(97) = 2.17, p = .032, 7th: t(97) = 2.47, p = .015, and 8th: t(97) = 2.05, p = .044, CS levels 
(all other levels, p’s > .167). No effect of direction reached significance, p’s > .161.
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Threat Ratings
After habituation, the 2x2x8 ANOVA for subjective threat ratings revealed a significant 
main effect of CS level, F(2.08, 201.70) = 10.10, p < .001, ω2 = .03. Crucially, there was 

Figure 4

US-Expectancy Ratings

Note. (A) Summary of the US-expectancy ratings on single trial level for low (LE) and high (HE) expectancy 
violation groups, and each experimental phase (error bars indicate the standard error of the mean). (B) Shows 
the same results separately for the approaching (app) and receding (rec) CS groups. Conditioned stimulus level 
(CS level) corresponds to threat imminence, i.e., larger physical sizes for approaching CS groups and smaller 
physical sizes for receding CS groups.
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also a significant interaction between CS level and CS direction, F(2.08, 201.70) = 46.15, p 
< .001, ω2 = .12, indicating higher threat ratings for increasing CS levels (i.e., increasing 
sizes) in the approaching CS groups and higher threat ratings for decreasing CS levels 
(i.e., increasing sizes) in the receding CS groups (see Figure 5).

Figure 5

Threat Ratings

Note. (A) Summary of the threat ratings for low (LE) and high (HE) expectancy violation groups, and each 
experimental phase (error bars indicate the standard error of the mean). (B) Shows the same results separately 
for the approaching (app) and receding (rec) CS groups. Conditioned stimulus level (CS level) corresponds to 
threat imminence, i.e., larger physical sizes for approaching CS groups and smaller physical sizes for receding 
CS groups.

Gromer, Hildebrandt, & Stegmann 11

Clinical Psychology in Europe
2023, Vol. 5(2), Article e9627
https://doi.org/10.32872/cpe.9627

https://www.psychopen.eu/


This result is in line with the notion that visual stimuli appear inherently more threaten
ing with increasing physical size, i.e., lower CS levels in receding CS groups and higher 
CS levels in approaching CS groups.

At the end of the acquisition phase, successful conditioning was indexed by a signif
icant main effect of CS level, F(2.91, 282.23) = 92.07, p < .001, ω2 = .27. In addition, 
there was a CS direction x CS level interaction, F(2.91, 282.23) = 5.58, p = .001, ω2 = .02. 
Taken together, these results demonstrate that participants perceived more threat with 
increasing threat imminence. Yet, physical size of the CS still influenced threat ratings as 
indexed by slightly higher threat ratings in the approaching CS compared to the receding 
CS groups at the 4th: t(97) = 1.95, p = .055, 5th: t(97) = 1.98, p = .050, 6th: t(97) = 2.56, p = 
.012, 7th: t(97) = 2.45, p = .016, and 8th: t(97) = 1.81, p = .074, CS level. Please note, that the 
8th CS level was the largest physical size in the approaching CS group but the smallest 
physical size in the receding CS group. Importantly, no differences between LE and HE 
groups were found, p’s > .610.

Directly after extinction, the effect of the expectancy violation manipulation was evi
dent in a significant CS level x expectancy violation interaction, F(2.53, 245.24) = 12.42, 
p < .001, ω2 = .04, which could be retrieved in addition to main effects of expectancy 
violation, F(1, 97) = 6.18, p = .015,, ω2 = .05, and CS level, F(2.53, 245.24) = 58.70, p < .001, 
ω2 = .19. As illustrated in Figure 5, the HE groups reported lower threat ratings compared 
to the LE groups at the 5th: t(97) = 2.45, p = .016, 6th: t(97) = 2.98, p = .004, 7th: t(97) = 
3.78, p < .001, and 8th: t(97) = 3.95, p < .001, CS level, while there were no differences 
for smaller CS levels, p’s > .579. Furthermore, we found no effect of CS direction, p’s > 
.521. To further analyze the effect of expectancy violation on threat ratings, we tested the 
differences between groups from acquisition to extinction. Indeed, for the HE group, we 
found a decrease in threat ratings for all CS levels, p’s < .003, except for the lowest level, 
t(48) = 1.62, p = .112, while threat ratings in the LE groups decreased only for the four 
lowest (CS Levels 1 – 4), p’s < .015, but not for the four highest levels (CS Levels 5 – 8), 
p’s > .184, suggesting that participants in the LE groups still perceived higher CS levels as 
threatening.

For threat ratings at spontaneous recovery on Day 2, the main effect of CS level, 
F(2.36, 229.23) = 54.61, p < .001, ω2 = .18, and the interaction between CS level and 
expectancy violation, F(2.36, 229.23) = 4.38, p = .009, ω2 = .01, remained significant. Yet, 
simple contrasts revealed no significant differences between LE and HE groups at the 
individual CS levels, all p’s > .063. In addition, there was a CS level x CS direction 
interaction, F(2.36, 229.23) = 8.10, p < .001, ω2 = .03, indicating spontaneous recovery 
of the effect of physical size on threat ratings similar to the results of the habituation 
phase. Together, these results suggest that the differential effect of expectancy violation 
on threat ratings did not persist until the second day of the study. To substantiate this 
finding, we also analyzed change scores between the end of acquisition and spontaneous 
recovery at the individual CS levels separately for the HE and LE groups. Student’s 
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t-tests revealed decreased threat ratings for CS Levels 3 to 8 in the HE groups, p’s < .029, 
and decreased threat ratings for CS Levels 2 to 5 in the LE groups, p’s < .018.

A similar pattern of results could be obtained for threat ratings at the reinstatement 
test. Main effects of CS direction, F(1, 97) = 5.31, p = .023, ω2 = .04, and CS level, F(2.08, 
201.73) = 54.39, p < .001, ω2 = .18, were qualified by significant interactions between 
CS direction and CS level, F(2.08, 201.73) = 9.54, p < .001, ω2 = .03, as well as between 
CS level and expectancy violation, F(2.08, 201.73) = 3.68, p = .025, ω2 = .01. Higher CS 
levels were generally associated with higher threat ratings, while physical size interfered 
with actual threat imminence similarly to the description above. Again, simple contrasts 
revealed no significant differences between LE and HE groups at the individual CS levels, 
p’s > .079.

Discussion
The main goal of our study was to provide causal evidence for the influence of expect
ancy violation on extinction retention. To this end, we employed a web-based fear 
conditioning protocol, in which we manipulated the magnitude of expectancy violation 
during the extinction learning phase. Subjective threat and US-expectancy ratings were 
obtained throughout the acquisition and extinction phase on Day 1, as well as during a 
spontaneous recovery and reinstatement test on Day 2.

In line with previous fear conditioning studies, our results showed successful fear 
acquisition and extinction for US-expectancy and threat ratings, indicating that partici
pants learned the CS-US and CS-noUS associations. Consistent with our manipulation of 
expectancy violation, however, the HE groups reported higher expectancy ratings than 
the LE groups. Because no US was presented during extinction, higher US-expectancy 
ratings also imply stronger expectancy violation, and according to the inhibitory learn
ing model, stronger expectancy violation should have led to a stronger formation of 
the CS-noUS association (Craske et al., 2014; Craske et al., 2022; Scheveneels, Boddez, 
Vervliet, et al., 2019). As predicted by the inhibitory learning model, the HE groups 
indeed reported lower subjective threat compared to the LE groups at the end of the 
extinction phase on Day 1, providing causal evidence for the notion that the strength of 
expectancy violation is related to the decline of subjective threat during fear extinction.

On the second day, results for US-expectancy and threat ratings during the spontane
ous recovery and reinstatement test were less conclusive. Whereas reduced expectancy 
ratings, and thus, a stronger retrieval of the CS-noUS association could be retrieved for 
the HE compared to LE groups, we found no substantial group differences for threat 
ratings. These findings indicate that the strength of expectancy violation did influence 
the extent of extinction retention, however, the effect was not as large as would have 
been expected according to the inhibitory learning model. This small effect might be due 
to extinction learning took place directly after fear acquisition and, therefore, might be 
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influenced by the immediate extinction deficit. The immediate extinction deficit refers to 
the phenomenon that extinction retrieval is impaired for shorter intervals compared to 
longer intervals (e.g., 24 hours) between initial fear acquisition and subsequent extinction 
training and has been previously demonstrated in rodent and human studies (Chang 
et al., 2010; Huff et al., 2009; Maren, 2014; Merz et al., 2016). However, it is important 
to mention that on Day 2 we could retrieve the expected results for US-expectancy 
ratings, i.e., reduced US-expectancy ratings and thus a stronger retrieval of the CS-noUS 
association for the high compared to low expectancy violation groups, as predicted by 
the inhibitory learning model. Yet, the CS-noUS association did not appear to inhibit the 
perceived threat. Recently, it has been suggested that US-expectancy ratings are more 
likely to represent the conscious, cognitive component (Boddez et al., 2013), whereas 
threat ratings are more likely to capture the affective component of the fear response 
(Constantinou et al., 2021; Lonsdorf et al., 2017). Taken together, our results suggest that 
expectancy violation plays an important role in fear extinction, but it is unclear how it 
translates to changes in the affective component of the fear response.

Crucially, this finding is consistent with experience from clinical psychology and 
previous empirical findings. Patients with anxiety disorders usually know that their 
fears are irrational and are aware that the probability of their feared event occurring is 
low (Zimmerman et al., 2010). Yet, they report intense affective reactions. In a similar 
line of thought, Buchholz et al. (2022) compared treatment outcomes after exposure 
therapy following cognitive restructuring and vice versa. According to the inhibitory 
learning theory cognitive restructuring prior to exposure exercises should reduce threat 
expectancies and thus hinder expectancy violation. Indeed, patients who received cogni
tive restructuring before exposure showed a trend toward reduced expectancy ratings. 
However, contrary to the predictions of the inhibitory learning theory, the cognitive 
intervention did not attenuate the magnitude of change of expectancies due to exposure. 
In addition, the treatment outcomes of both groups were similar after treatment and at 
follow-up. In an analogous fear conditioning paradigm, Scheveneels, Boddez, De Ceulaer, 
et al. (2019) instructed half of the participants before extinction that the probability 
of the US will be small, whereas the control group did not receive this information. 
According to the inhibitory learning theory, this safety information should attenuate 
inhibitory learning and thus lead to an increased return of fear. Although participants in 
the informed group had a less pronounced decrease in US expectancies during extinction 
(which is consistent with the assumptions of the inhibitory learning model), it did not 
promote return of fear. On the contrary, the safety information reduced the return of 
fear compared to the control group. Combined with the results of our current study, 
these findings underscore that the violation of conscious expectancies does not directly 
translate to the outcome of exposure therapy. In line with this, a recent therapy study 
(Pittig et al., 2023) showed that not expectancy violation per se but rather how patients 
changed their threat expectancies after exposure exercises, calculated as pre-minus-post-
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exposure expectancy, i.e., “Imagine repeating the same exposure practice. How likely is it 
that the aversive outcome will occur this time?” (Craske et al., 2022), predicted treatment 
outcome.

There are also some limitations that need to be discussed in the context of the current 
study. First, we found strong effects of CS direction. As expected, threat ratings after 
habituation revealed that CS physical size was associated with higher threat ratings, 
such that closer CS appeared generally more threatening. In line with preparedness 
theories of fear learning (Coker-Appiah et al., 2013; Mineka & Öhman, 2002; Öhman & 
Mineka, 2001), we also found that the CS direction interfered with fear conditioning, 
i.e., larger physical CS sizes were more readily associated with the occurrence of the 
US than smaller sizes during fear acquisition. Importantly, the effect of CS direction on 
US-expectancy and threat ratings diminished during extinction learning. However, we 
found a strong return of this inherent fear in threat ratings during the spontaneous re
covery and reinstatement test, suggesting that despite participants in the receding groups 
had learned that larger physical sizes indicated relative safety, they almost reverted to 
pre-acquisition threat levels, paralleling the difficulties in treating pathological forms of 
fear, as most anxiety disorders are rooted in evolutionarily prepared fears (e.g., fear of 
heights, spiders, snakes).

It is also important to mention that this study was conducted remotely only, and 
therefore, we were not able to record physiological measures of the fear response. Even 
though ratings are a valid and important measure of subjective threat perception (Boddez 
et al., 2013), future studies should seek complementary evidence from physiological 
indices of defense system activation, such as cardiovascular or electrodermal activity 
(Ojala & Bach, 2020). In contrast to laboratory studies, we were not able to standardize 
US-intensities and had to rely on participants’ self-reported perceived loudness, which 
was collected at the end of Day 2. Based on these ratings and in combination with the 
US-expectancy ratings, we excluded participants who turned off their volume. Neverthe
less, the average US-intensity could be lower than in laboratory studies, and replications 
with offline samples are needed to ensure that effects remain consistent across different 
methods of stimulus delivery. Importantly, when using a human scream as US, successful 
fear conditioning was already reported at US-intensities below 80 dB (Beaurenaut et al., 
2020).

In summary, the present web-based fear conditioning study demonstrated that exper
imentally increasing the magnitude of expectancy violation increased extinction reten
tion for US-expectancy ratings, but this did not affect subjective threat ratings on Day 2. 
Future studies need to further test the predictions of the inhibitory learning model, 
particularly how violation of conscious expectancies may translate to subjective feelings 
and symptoms of anxiety. This study provided a paradigm to experimentally target these 
processes.
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Abstract
Background: It is increasingly recognised that the study of responses to positive emotions 
significantly contributes to our understanding of psychopathology. Notably, positive emotions are 
not necessarily experienced as pleasurable. Instead, some believe that experiencing happiness may 
have negative consequences, referred to as fear of happiness (FOH), or they experience a fear of 
losing control over positive emotions (FOLC). According to reward devaluation theory, such an 
association of positivity with negative outcomes will result in positive stimuli being devalued over 
time, contributing to or maintaining depressive symptoms. The prospective relationship between 
fears of positivity and depressive symptoms is yet to be examined in adolescents. The present 
longitudinal study investigated whether FOH and FOLC prospectively predict depressive 
symptoms.
Method: 128 adolescents between 16-18 years of age (M = 16.87, SD = 0.80) recruited from two 
secondary schools in Flanders, Belgium, completed measures of depressive symptoms (Depression 
Anxiety Stress Scales) including consummatory anhedonia, FOH (Fear of Happiness Scale), and 
FOLC (Affective Control Scale) in their classroom at baseline and 2-months follow-up. Regression 
analyses were performed to test the association between FOH, FOLC, and depressive symptoms.
Results: FOH concurrently, but not prospectively, predicted depressive symptoms. There was no 
significant association between FOH and consummatory anhedonia. FOLC was not a significant 
predictor of depressive symptoms or consummatory anhedonia.
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Conclusion: These findings suggest that FOH may only be concurrently related to depressive 
symptoms. Considering prior findings in adults, future research should investigate the association 
of FOH with anticipatory anhedonia in adolescents.

Keywords
adolescents, dampening, depression, fear of happiness, positive affect, anhedonia

Highlights
• Concurrent and prospective associations between fears of positivity and adolescents’ 

depressive symptoms were tested.
• Fear of happiness was concurrently but not prospectively associated with depressive 

symptoms.
• Fear of happiness did not predict consummatory anhedonia; anticipatory anhedonia 

was not assessed.
• Fear of losing control over positive emotions did not predict depressive symptoms or 

anhedonia.

The ability to regulate emotional experience plays a vital role in development and 
maintenance of emotional disorders in adolescents (Young et al., 2019). Research into 
emotion regulation has to date primarily focused on negative emotions but it is increas
ingly recognised that studying positive emotions is also of great value. Because positive 
and negative emotions are independent of each other, emotion regulation may function 
differently in each domain (Wood et al., 2003). Moreover, deficits in experience and 
regulation of positive emotions are present across various forms of psychopathology 
(Dillon & Pizzagalli, 2010). From a clinical perspective, most psychological treatments are 
targeting negative emotions and are often ineffective for improving deficits in positive 
emotion regulation (Dunn, 2012). Thus, investigating positive emotion regulation may 
contribute to our understanding of psychopathology, particularly depressive disorders, 
over and above insights gained through research into negative emotion regulation.

Defining FOH and FOLC
Notably, positive emotions are not necessarily experienced as pleasurable. Instead, em
pirical evidence suggests that some individuals are even afraid of positive emotions. One 
reason may be the belief that experiencing happiness may have negative consequences, 
referred to as fear of happiness (FOH; Joshanloo, 2013). Individuals may experience FOH 
because they are more afraid of the loss after feelings of happiness have ended than 
they value experiencing feelings of happiness. Other individuals experience FOH because 
they have repeatedly been disappointed when looking forward to pleasurable activities 
and are afraid of being disappointed again. Another reason for fearing positive emotions 
may be that individuals are afraid of losing control over their positive emotions (FOLC; 
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Williams et al., 1997), for example because they get carried away with their excitement 
and consequently become careless.

Generally, deficits in the experience of positive emotions predict a poor prognosis 
of depression (Morris et al., 2009), possibly because positive emotions were found to 
increase resilience against negative life events (Tugade & Fredrickson, 2004). However, 
fear of positive emotions may prevent individuals from savouring positive emotions 
and using them to cope with adversities. For example, a patient with an agoraphobic 
mother reported getting excited to go to the beach as a child, which repeatedly ended 
in her mother experiencing a panic attack, triggering an argument with her father, and 
creating a terrible atmosphere. As a result, the patient felt she would be better off not 
looking forward to enjoyable activities because she got to associate positive emotions 
with negative outcomes (P. Gilbert, 2007). According to reward devaluation theory, such 
a repeated association of positive emotions with either an ultimate negative outcome 
or simultaneous negative emotions may result in positive stimuli being devalued over 
time (Winer & Salem, 2016). Positive stimuli are consciously inhibited or avoided because 
individuals fear that their initially positive experience will result in negative outcomes. 
Ultimately, positivity becomes a signal of negative affect (Jordan et al., 2021), which 
may be reflected in FOH. A meta-analysis (Winer & Salem, 2016) provides evidence 
for reward devaluation theory by showing that depressed patients are more likely to 
avoid positive information in a dot probe task compared to anxious patients and healthy 
controls. Moreover, two experimental studies demonstrated that pairing environmental 
reward with inhibition of rewarding behaviour slowed responses to reward or reduced 
the reward value (Veling et al., 2011; Veling & Aarts, 2009). Notably, inhibition of reward 
was only visible in participants initially sensitive to the reward, suggesting the initially-
rewarding stimulus was devalued rather than lacked value from the start.

Because FOH is characterised by deficits in the positive affect system, it may be 
specifically related to anhedonia, a hallmark symptom of depression. Anhedonia encom
passes both deficits in looking forward to pleasurable events (anticipatory anhedonia) 
and deficits in experiencing pleasure during an enjoyable event (consummatory anhedo
nia) (Gard et al., 2006). Since individuals with FOH associate happiness with negative 
consequences, they may lack motivation to approach pleasurable events and may in turn 
develop anticipatory anhedonia. Ultimately, this increase in anticipatory anhedonia may 
contribute to the development of other symptoms of depression such as sadness and lack 
of hope because individuals lack motivation to approach reward. This was supported 
by Jordan et al. (2018) who found anticipatory anhedonia to mediate the relationship 
between fear of positive evaluation, another fear of positivity related to FOH, and other 
depressive symptoms in adults. On the other hand, individuals with FOH may also 
experience consummatory anhedonia when confronted with positive events because they 
associate positivity with negative outcomes. This may trigger other depressive symptoms 
such as lack of hope or sadness when they realise that they cannot enjoy positive 
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experiences anymore. For adolescents, who cannot withdraw as easily when caregivers 
confront them with pleasurable experiences, this may be especially relevant. Hence, 
FOH may be associated with and predict anticipatory and consummatory anhedonia, 
which in turn contributes to other depressive symptoms. Previous research found that 
FOH is strongly correlated with depression, anxiety, and stress (P. Gilbert et al., 2012). 
Using a slightly different measure of FOH, Joshanloo et al. (2014) showed that FOH 
predicted lower life satisfaction above a set of recognized predictors at the individual 
(e.g., autonomy) and cultural level (e.g., wealth). These findings of cross-sectional studies 
demonstrate that FOH is associated with lower wellbeing and psychopathology. There is 
currently only one study providing evidence for a significant positive prospective link 
between FOH and depressive symptoms in adults (Jordan et al., 2021).

In contrast to FOH, FOLC reflects losing control over positive emotions and may 
therefore be more related to bipolar disorder. Given FOLC’s effect on the positive valence 
system, it may be especially associated with anhedonia. Individuals with FOLC may 
be unable to look forward to pleasurable events (anticipatory anhedonia) because they 
anticipate losing control of their emotions, but they may also be unable to enjoy pleasur
able events in the moment (consummatory anhedonia) because they fear to lose control 
any moment instead of enjoying the experience. This feeling of lack of control may be 
especially prominent in adolescents as affective control is reduced during adolescence 
compared to childhood and adulthood (Schweizer et al., 2020). Notably, poor affective 
control is associated with mental health problems. Also fear of losing affective control 
(i.e. FOLC) has been associated with increased depressive symptoms (Yoon et al., 2018). 
Yet, findings are limited by the cross-sectional design of previous studies and FOLC’s 
influence on depressive symptoms requires further investigation.

Importance of Assessing an Adolescent Sample
Adolescence is a crucial period with regard to mental health because a substantial 
amount of depressed patients experience their first episode in adolescence (Zisook et 
al., 2007). Given the possible role of FOH and FOLC in the development of depressive 
disorders, it is important to study the associations of FOH and FOLC with depressive 
symptoms not only in adults, which has been done in prior research, but also in 
adolescents. Understanding which factors contribute to the development of depressive 
symptoms in adolescence would allow us to counteract the alarming rise of mental 
disorders among young people (Patel et al., 2007). This rise is to be expected considering 
that adolescents undergo an emotionally challenging period, in which they develop 
strategies to regulate their emotions more independently. However, research on the 
use, adaptiveness, and effectiveness of emotion regulation strategies in adolescents is 
scarce (Riediger & Klipker, 2014). Two experimental studies found that inducing thoughts 
to downregulate positive emotions (dampening) completely reduced the effects of a 
positive memory recall in adults while in adolescents the positive memory still positively 
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impacted happiness (Dunn et al., 2018; Yilmaz et al., 2019). These findings support the 
idea that appraisal-based emotion regulation strategies like dampening are less potent 
in adolescents because top-down cognitive control is still developing (Skinner & Zimmer-
Gembeck, 2016). In sum, adolescence is an important period for emotional development. 
Given that emotion regulation strategies, or at least their effects, seem to differ between 
adults and adolescents it is important to better understand how adolescents respond to 
emotions in order to counteract the alarming rise in mental disorders.

The Present Study
This study aims to investigate whether FOH and FOLC prospectively predict depressive 
symptoms. 128 adolescents completed self-report questionnaires of depressive symptoms 
(including consummatory anhedonia), FOH, and FOLC at baseline and 2-months later. 
Based on prior cross-sectional research, we hypothesized that FOH and FOLC would 
cross-sectionally and prospectively predict depressive symptoms including anhedonia. 
Hypotheses were formulated prior to data analysis.

Method

Participants
Our sample was recruited as part of a larger study aiming to test whether negative 
self-referent processing predicts depressive symptoms in adolescents (Belmans et al., 
2023). For this larger study, a power analysis in G*Power (Faul et al., 2007) indicated 
a required sample of N = 58 participants to reach a power of .80 with α = .05 based 
on a cross-sectional effect size of Cohen’s d = .82 (Iijima et al., 2017). The larger study 
oversampled to account for attrition and because smaller prospective effects were expec
ted compared to previously observed cross-sectional effects. School classes, rather than 
individual participants, were recruited from two secondary schools in Flanders, Belgium, 
resulting in a total sample of 128 adolescents (60.63% female). Adolescents were 16-18 
years old (M = 16.87, SD = 0.80) and most were of Belgian origin (80%). At follow-up 
assessment, 11 adolescents (8.7%) did not participate because they were absent from 
school on the day of assessment.

The age group was chosen to ensure that participants understand the computer task 
in the larger study. Sensitivity analyses conducted in G*Power revealed that the present 
study was able to detect a small-to-medium effect (Cohen’s f = .28) in concurrent and 
prospective multiple regression models given N = 128, a power of .80, and α = .05. 
The study was approved by the Social and Societal Ethics Committee at KU Leuven 
(G-2018-01-1090) and all participants provided informed consent in accordance with the 
Declaration of Helsinki (World Medical Association, 2013).

Kock, Belmans, & Raes 5

Clinical Psychology in Europe
2023, Vol. 5(2), Article e10495
https://doi.org/10.32872/cpe.10495

https://www.psychopen.eu/


Measures
Depression Subscale of Depressive Anxiety Stress Scales (DASS-D)

Depressive symptoms were assessed with the 7-item DASS-D (Lovibond & Lovibond, 
1995). Participants indicated on a 4-point scale, from did not apply to me at all to applied 
to me very much, or most of the time, how they felt during the past week (e.g., I felt 
down-hearted and blue). One item assesses consummatory anhedonia (I couldn’t seem to 
get any enjoyment out of the things I did). The total score is calculated as the sum of all 
item scores. The Dutch DASS-D has good psychometric properties (de Beurs et al., 2001).

Fear of Happiness Scale (FOHS)

To assess fear of happiness, the Dutch FOHS was used (Joshanloo, 2013; Nelis et al., n.d.). 
Its 5 items are scored on a 7-point scale ranging from strongly disagree to strongly agree 
(e.g., I prefer not to be too joyful, because usually joy is followed by sadness).

Positive Affect Subscale of Affective Control Scale (ACS-PA)

FOLC was assessed with the 13-item ACS-PA (Raes et al., 2017; Williams et al., 1997). On 
a 7-point scale ranging from very strongly disagree to very strongly agree, participants in
dicated how they respond to positive affect (e.g., When I feel really happy, I go overboard, 
so I don’t like getting overly ecstatic).

Procedure
At baseline and 2-months follow-up, participants completed all questionnaires and a 
computer task that is not part of this study collectively in their classrooms. The duration 
of follow-up was chosen such that both assessments took place in the same school year 
to minimise attrition.

Statistical Analyses
To test whether FOH and FOLC predicted concurrent and prospective depressive symp
toms, regression analyses with DASS-D scores as criterion variable were performed for 
cross-sectional and prospective data separately. FOH and FOLC scores were entered as 
predictors and the dummy-coded variable female was added as covariate. For prospective 
analyses, DASS-D scores at baseline were entered as in a first step, before all other pre
dictors were entered. Since previous studies identified anhedonia as a mediator between 
fear of positive evaluation and depressive symptoms, we performed post-hoc analyses to 
test the association between fears of positivity and the single-item measure of consum
matory anhedonia from the DASS-D scale (Item 1). Using this item as criterion variable, 
we conducted an additional ordinal logistic regression. Predictor variables were the same 
as in aforementioned analyses except for prospective analyses, in which the baseline 
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consummatory anhedonia score was entered in the first step. z-scores of continuous 
predictors were added to compute standardised odds ratios as a measure of effect size. 
Collinearity between predictors was assessed by a Variance Inflation Factor (VIF) larger 
than 10. To confirm that the proportional odds assumption was met, the brant test was 
applied (Brant, 1990). Additionally, the proportional odds assumption for each predictor 
was checked using likelihood ratio tests comparing a proportional odds model with a 
partial proportional odds model for which the proportional odds assumption was relaxed 
for the respective predictor.

Benjamini-Hochberg adjustment for multiple testing was applied to all p-values ex
cept those testing a priori hypotheses. We reported partial R 2 as effect size with .02, 
.13, and .26 indicating small, medium, and large effects, respectively (Cohen, 1992). For 
the ordinal regression analysis, we reported OR as effect size with 1.44, 2.48, and 4.27 
indicating small, medium, and large effects, respectively (Sánchez-Meca et al., 2003). 
Missing data was limited. 11 participants were lost to follow-up because they were 
not present at school on the day of assessment. Only their baseline data was included 
in the analysis. Additionally, single items were missing from the DASS-D and FOLC 
scales for individual participants. In total, there were 0.002% of DASS-D items missing at 
baseline, 0.004% of FOLC items missing at baseline, and 0.0007% of FOLC items missing 
at follow-up. Little’s test for MCAR demonstrated that missing data at both time points 
were missing completely at random (Little, 1988). Missing items were imputed using the 
mean score of all remaining questionnaire items. Analyses were conducted in R (R Core 
Team, 2021) using the stats package (version 4.1.1) for linear regression analyses and the 
VGAM package (version 1.1-7) for ordinal regression analyses (Yee, 2022).

Results

Descriptive Statistics and Internal Consistency
Means, standard deviations, ranges, and Cronbach’s α for all measures are reported in 
Table 1.

Correlational Analyses
Zero-order Pearson correlations revealed significant correlations of depressive symptoms 
with FOH and FOLC at baseline (Table 2). Higher levels of depressive symptoms were 
associated with greater FOH and FOLC. Zero-order correlations between predictors at 
baseline and depressive symptoms at follow-up yielded similar results.
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Table 1

Descriptive Information for Baseline and Follow-up Measures

Variable n M SD Min Max α

Assessment T1
DASS-D 127 4.39 3.98 0 17 .84

FOH 127 13.69 6.85 5 35 .89

FOLC 127 39.38 9.54 15 60 .82

Assessment T2
DASS-D T2 116 3.92 3.68 0 15 .83

FOH T2 116 12.21 6.34 5 28 .89

FOLC T2 116 37.20 10.33 13 60 .83

Note. α = Cronbach’s alpha.

Table 2

Pearson Correlations Between Depressive Symptoms (DASS-D), Fear of Happiness, and Fear of Losing Control 
Over Positive Emotions

Variable 1 2 3 4 5 6

1. DASS-D ‒ .45*** .26** .69*** .37*** .27**

2. FOH [.30, .58] ‒ .50*** .36*** .69*** .39***

3. FOLC [.09, .42] [.35, .62] ‒ .25** .41*** .68***

4. DASS-D T2 [.58, .77] [.19, .51] [.07, .41] ‒ .45*** .34***

5. FOH T2 [.20, .52] [.58, .78] [.25, .55] [.29, .58] ‒ .52***

6. FOLC T2 [.09, .43] [.23, .54] [.57, .77] [.17, .49] [.38, .64] ‒

Note. Pearson correlations with Benjamini-Hochberg adjustment for multiple testing are reported above the 
diagonal. 95% confidence intervals are reported below the diagonal.
*p < .05. **p < .01. ***p < .001.

Regression Analyses
Results of regression analyses are displayed in Table 3 and will be reported using effect 
sizes and corresponding confidence intervals (CIs). An effect size of zero indicated that 
the predictor did not significantly impact the outcome. Hence, when a CI does not 
include zero, the effect is considered significant.

FOH was significantly associated with depressive symptoms at baseline with a medi
um effect size (partial R 2 = .14, 95% CI [.05, .26]), with greater FOH predicting higher 
levels of depressive symptoms. FOH did not significantly predict depressive symptoms 
at follow-up when controlling for depressive symptoms at baseline, which is reflected 
in the effect size falling below the cut-off for a small effect (partial R 2 = .004, 95% CI 
[0, .04]). However, FOH significantly predicted depressive symptoms at follow-up with 
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a small-to-medium effect size when baseline depressive symptoms were deleted from 
the model (partial R 2 = .07, 95% CI [.004, .19]; see Appendix A in the Supplementary 
Materials). FOLC was not significantly associated with depressive symptoms at baseline 
nor at follow-up. The effect size for both concurrent and prospective associations of 
FOLC with depressive symptoms fell well below the threshold for a small effect (see Ta
ble 3). An examination of VIFs confirmed no violations of multicollinearity (see Table 3).

Table 3

Summary of Regression Analyses for Variables Predicting Depressive Symptoms (DASS-D) at T1 and T2

Variable B (SE) B 95% CI β p partial R 2 R 2 VIF

DV: DASS-D T1

Constant 0.04 (1.40) [-2.72, 2.81] .97

Female 0.21 (0.65) [-1.08, 1.51] .03 .74 .001 [0, .03] 1.01

FOH T1 0.25 (0.05) [0.14, 0.35] .43 < .001 .140 [.05, .26] 1.34

FOLC T1 0.02 (0.04) [-0.06, 0.10] .05 .59 .002 [0, .03] .21 1.33

DV: DASS-D T2

Step 1
Constant 0.90 (0.47) [-0.03, 1.83] .06

Female 0.30 (0.52) [-0.73, 1.33] .04 .56 .002 [0, .03] 1.02

DASS-D T1 0.66 (0.07) [0.53, 0.80] .68 < .001 .460 [.28, .61] .48 1.02

Step 2
Constant -0.19 (1.08) [-2.33, 1.95] .86

Female 0.25 (0.52) [-0.79, 1.28] .03 .64 .001 [0, .03] 1.04

DASS-D T1 0.62 (0.07) [0.48, 0.77] .64 < .001 .340 [.18, .51] 1.20

FOH T1 0.04 (0.05) [-0.05, 0.13] .07 .37 .004 [0, .04] 1.49

FOLC T1 0.02 (0.03) [-0.04, 0.08] .05 .52 .002 [0, .03] .49 1.33

Note. 95% percentile bootstrap confidence intervals for partial R 2 are reported in brackets.

Ordinal logistic regression analyses using the single-item anhedonia score as criterion 
variable are displayed in Table 4 and will be reported using odds ratios (OR) and corre
sponding CIs. An OR of one indicated that there is no association between predictor and 
outcome. Hence, when a CI does not include one, the effect is considered significant. Due 
to low frequencies of the outcome categories “Applied to me to a considerable degree 
or a good part of time” and “Applied to me very much or most of the time” for consum
matory anhedonia, these two categories were combined to increase statistical power 
of the overall model. For the model predicting anhedonia at baseline, the proportional 
odds assumption for FOLC was violated and a partial proportional odds model was used 
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instead. For all other predictors in both models, the proportional odds assumption was 
satisfied.

Table 4

Summary of Ordinal Logistic Regression Analyses for Variables Predicting Consummatory Anhedonia (Single Item 
DASS-D) at T1 and T2

Variable β (SE) p OR OR 95% CI VIF

DV: Anhedonia T1
Female 0.38 (0.36) .71 1.46 [0.73, 2.93] 1.01

FOH T1 0.47 (0.21) .06 1.61 [1.07, 2.41] 1.34

Comparison: (Applied to a considerable degree & Applied to some degree) vs. Did not apply at all
FOLC T1 -0.01 (0.21) .97 0.99 [0.66, 1.49] 1.33

Comparison: Applied to a considerable degree vs. (Applied to some degree & Did not apply at all)
FOLC T1 -0.60 (0.30) .29 0.55 [0.31, 0.99]

Nagelkerke Pseudo-R 2 = 0.09

DV: Anhedonia T2
Female 0.15 (0.39) .71 1.16 [0.54, 2.50] 1.04

Anhedonia at T1 [not at all as reference]
To some degree 1.11 (0.41) .01 3.02 [1.34, 6.80] 1.03

To a considerable degree 2.01 (0.65) .01 7.46 [2.08, 26.81]

Fears of positive emotions
FOH T1 0.44 (0.22) .07 1.56 [1.01, 2.41] 1.37

FOLC T1 0.22 (0.22) .64 1.24 [0.81, 1.91] 1.33

Note. Nagelkerke Pseudo-R 2 = 0.23.

After multiple testing correction, there was a trend towards an association between 
FOH and consummatory anhedonia at baseline (OR = 1.61; 95% CI [1.07, 2.41]), meaning 
that a one unit increase in FOH at baseline was associated with a 61% increase in 
the odds to experience consummatory anhedonia at baseline to some or a considerable 
degree as compared to not at all. Similarly, there was a trend towards an association 
between FOH at baseline and consummatory anhedonia at follow-up when controlling 
for consummatory anhedonia at baseline (OR = 1.56; 95% CI [1.01, 2.41]), meaning that 
a one unit increase in FOH at baseline was associated with a 56% increase in the odds 
to experience anhedonia at follow-up to some or a considerable degree as compared 
to not at all. FOLC was not significantly associated with consummatory anhedonia at 
baseline nor at follow-up (see Table 4). An examination of VIFs confirmed no violations 
of multicollinearity (see Table 4).
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Discussion
This study aimed to investigate whether FOH and FOLC concurrently and prospectively 
predict depressive symptoms in adolescents. Results showed that higher levels of FOH 
are related to higher concurrent depressive symptoms but were not predictive of depres
sive symptoms two months later. FOLC was not a significant predictor of depressive 
symptoms or anhedonia at the concurrent or prospective level. Importantly, it is unlike
ly that the lack of significant prospective associations with depressive symptoms was 
caused by low power. A post-hoc sensitivity analysis revealed that the minimum detecta
ble effect size in this study was small-to-medium (f 2 = 0.085) given α = .05 and a power of 
.80. From a clinical perspective, effects that are smaller than this small-to-medium effect 
are unlikely to make a meaningful impact in clinical practice as small effects can easily 
be overshadowed by other influencing factors. Thus, the current study was sufficiently 
powered to detect an effect that is clinically meaningful. This suggests that the lack of 
significant prospective associations is not caused by low power but may be explained by 
a negligible prospective association between FOH, FOLC, and depressive symptoms in 
our sample.

Our findings are in line with prior research on a closely related construct, i.e. damp
ening (Feldman et al., 2008; Nelis et al., 2015). Dampening is defined as downgrading 
positive emotions by decreasing intensity and duration of positive mood states (Feldman 
et al., 2008). Therefore, dampening can be regarded as a broader concept that partly 
encompasses the construct of FOH because some dampening thoughts include the fear-
related aspect of FOH while other dampening thoughts are not related to FOH. In 
alignment with our findings, increased dampening has been consistently associated with 
higher levels of concurrent depressive symptoms in adults and adolescents (Feldman et 
al., 2008; Nelis et al., 2015). However, results on the prospective association between 
dampening and depressive symptoms are mixed, with some studies reporting that damp
ening predicts increased depressive symptoms (Hudson et al., 2015; Raes et al., 2012) and 
others reporting absence of effects (K. E. Gilbert et al., 2013; Nelis et al., 2015).

Notably, there is some evidence that dampening may be specifically predictive of 
anhedonia (Nelis et al., 2018). Since anhedonia includes diminished pleasure in positive 
experiences, it might be more strongly linked to dampening responses compared to 
general depressive symptoms. Similarly, fear of positive evaluation, another type of fear 
of positivity closely linked to FOH, has been shown to affect depressive symptoms via 
anticipatory anhedonia (Jordan et al., 2018). Considering the similarities of, and strong 
correlation between dampening and FOH, FOH may display similar correlation patterns 
with anhedonic symptoms compared to general depressive symptoms. In this study, we 
observed a trend towards a concurrent and prospective association between FOH and 
consummatory anhedonia but no prospective association between FOH and general de
pressive symptoms. Moreover, the prospective association between FOH and depressive 
symptoms decreased when the consummatory anhedonia item was excluded from the 
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measure of depressive symptoms (see Appendix B in the Supplementary Materials). 
However, the size of the association between FOH and consummatory anhedonia is 
rather small and did not pass the multiple testing correction. One possible explanation 
for this non-significant association of FOH with consummatory anhedonia may be the 
use of a single-item measure. This measure may be problematic because single-item 
measures are more affected by measurement error as they cannot be compared to 
corresponding items measuring the same construct, resulting in lower or at least un
known reliability compared to multi-item scales (Allen et al., 2022). Moreover, the used 
single-item measure only captures consummatory but not anticipatory anhedonia. This is 
important given that Jordan et al. (2018) found that anticipatory, but not consummatory, 
anhedonia mediates the effect of fear of positive evaluation on depressive symptoms. It 
is possible that FOH, like fear of positive evaluation, mainly affects anticipatory and to 
a lesser extent consummatory anhedonia. Future studies should use a more fine-grained 
measure of anhedonia to differentiate the relationships between FOH, anticipatory and 
consummatory anhedonia, and depressive symptoms.

This study was carried out in a non-clinical sample. It is possible that the prospective 
association between FOH and depressive symptoms is only evident in clinical popula
tions with stronger depressive symptoms at baseline. However, one prior study did not 
find a prospective association between dampening and depressive symptoms in remitted 
depressed patients (K. E. Gilbert et al., 2013), suggesting that there is no prospective 
link between dampening and depressive symptoms in clinically-depressed populations. 
On the other hand, Jordan et al. (2018) found an effect of fear of positive evaluation 
on depressive symptoms via anticipatory anhedonia in a community sample with mild 
depressive symptoms. Future studies should disentangle the relationship between fears of 
positivity and depressive symptoms in clinical samples.

Unexpectedly, we did not find any association between FOLC and depressive symp
toms. One possible explanation is that the original factor structure of the ACS is based on 
expert opinion and does not provide acceptable fit in factor analyses (Melka et al., 2011). 
However, re-analysing the data with the factor structure derived from exploratory factor 
analysis did not change the results (see Appendix C in the Supplementary Materials), 
suggesting that FOLC has no association with depressive symptoms in adolescents, at 
least not in our sample.

The main limitations of our study were the reliance on self-report measures and the 
use of the DASS as only measure of depressive symptoms. The DASS mainly assesses 
symptoms related to negative emotions and only includes one item measuring consum
matory anhedonia. Moreover, the average scores on the DASS-D are quite low in our 
sample compared to a Dutch-speaking clinically depressed sample (de Beurs et al., 2001). 
Future studies should investigate the relationship between FOH, FOLC, and depressive 
symptoms in adolescent samples with more prominent depressive symptoms. Another 
limitation of this study is the failure to measure positive emotions. Future studies should 
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specifically assess positive emotions to examine whether the association of FOH and 
depressive symptoms is dependent on the current level of positive emotions.

In conclusion, this study shows that FOH is concurrently but not prospectively asso
ciated with depressive symptoms. There was no significant association between FOH and 
the single-item measure of consummatory anhedonia, however, anticipatory anhedonia 
was not assessed. In light of prior findings on the effect of related fears of positivity on 
anticipatory anhedonia in adults, future research should investigate the concurrent and 
prospective association between FOH and anticipatory anhedonia in adolescents using a 
more fine-grained measure of anhedonia.
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Abstract
Background: Expressive writing (EW: a personal form of writing about emotional distress, 
without regard to writing conventions) can improve physical and mental health. The present study 
investigated whether EW can reduce pathological skin-picking. In addition, the effects of two 
modalities of writing were contrasted with each other: computer vs. paper/pencil.
Method: A total of 132 females with self-reported pathological skin-picking participated in a two-
week intervention. They either carried out six EW sessions or wrote about six abstract paintings 
(control condition), using either paper/pencil or a computer. Before and after each session, 
participants rated their affective state and the urge to pick their skin via a smartphone application. 
Questionnaires for assessing skin-picking severity were completed before and after the two-week 
intervention.
Results: The urge for skin-picking decreased directly after a writing session. The reduction was 
more pronounced in participants of the EW group, who also experienced reduced tension and 
increased feelings of relief at the end of a writing session. EW also reduced the severity of focused 
skin-picking after the two-week intervention. The writing modality had no differential effect on 
skin-picking symptoms.
Conclusions: This study identified beneficial effects of EW on pathological skin-picking. A future 
study could investigate EW as a potential tool in the context of (online) psychotherapy for skin-
picking disorder.
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Highlights
• Expressive writing (EW) reduces pathological skin-picking.
• EW reduces the urge for skin-picking.
• EW increases feelings of relief.
• The beneficial effects of EW are associated with trait anxiety.

Skin-picking is a common behavior in the general population. While occasional manipu
lation of the skin in the form of picking at scabs, bumps, or the cuticles around finger
nails can be considered normal and generally as not having any negative consequences, 
more frequent and intense skin-picking can lead to somatic problems (skin lesions, 
infections, scars) and impaired socio-emotional functioning. In this case, excessive skin-
picking has developed into a mental disorder, labeled as skin-picking disorder (SPD; 
American Psychiatric Association, 2013).

Research suggests that (benign as well as pathological) skin-picking often occurs in 
reaction to the experiencing of negative affective states (e.g., anger, anxiety). It usually 
provides short-term relief of tension and elicits positive feelings (Bohne et al., 2002). 
Indeed, many people who pick their skin report that they find it soothing, satisfying, 
and/or rewarding (Gallinat et al., 2021; Schienle & Wabnegger, 2020). Thus, skin-picking 
can be seen to serve emotion regulation, which can be functional (as in occasional 
skin-picking), or dysfunctional (as in SPD).

Several studies have shown associations between excessive skin-picking and difficul
ties in emotion regulation (Prochwicz et al., 2018; Schienle et al., 2018; Snorrason et 
al., 2010). For example, Snorrason et al. (2010) demonstrated that difficulties in emotion 
regulation (e.g., difficulties engaging in goal-directed behavior under distress), as well as 
increased emotional reactivity, predicted pathological skin-picking. A study by Schienle 
et al. (2018) also found strong associations between excessive skin-picking and emotion 
dysregulation. More specifically, the severity of focused skin-picking (i.e., skin-picking 
performed with full awareness, in contrast to automatic skin-picking) was predicted by 
difficulties in controlling impulsive behaviors, self-disgust (the tendency to feel disgusted 
by one's behavior), and disgust proneness (the tendency to experience disgust towards 
potential transmitters of disease). Further, Prochwicz et al. (2018) investigated a non-clin
ical sample (university students) and also found an association between a strategy for 
emotion regulation and skin-picking severity. It was shown in that study that those who 
used cognitive reappraisal more often (i.e., re-evaluation of emotion-eliciting situations/ 
cognitive distancing) reported a lower skin-picking severity.

The studies mentioned above suggest that excessive skin-picking might be used as 
an alternative strategy for controlling one’s negative emotions when other effective 
strategies are not at hand. Along this line of reasoning, the emotion regulation model 
of SPD (e.g., Snorrason et al., 2010) holds that skin-picking is an emotion regulation 
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strategy used by people who have difficulties in applying more adaptive strategies. Based 
on these findings, it would appear important to offer alternative methods for emotion 
regulation to those who pick their skin excessively. One possible approach is expressive 
writing (EW).

EW can be described as personal and emotional writing without regard to form 
or writing conventions (e.g., spelling, punctuation, grammar). EW was first introduced 
by Pennebaker and Beall (1986) who asked students to write about their thoughts and 
feelings associated with a stressful/traumatic or neutral event. The protocol in that inves
tigation included four writing sessions, each lasting 15 minutes. It was found that EW 
fostered favorable physical and mental health-related outcomes: a reduction of visits to 
the university health center during a 6-month follow-up period and improved well-being. 
Further, two meta-analyses support the notion that EW about upsetting experiences 
produces improvements in mood as well as in indicators of quality of life (Pavlacic et al., 
2019; Reinhold et al., 2018).

The mechanisms underlying the positive effects of EW are still under investigation. 
Pennebaker et al. (1990) have suggested that the process of EW can help one to better 
understand a distressing event that has taken place (gaining insight), and further, that 
EW can promote better problem-solving. EW has also been suggested to support disin
hibition (catharsis), self-regulation, social integration, and acceptance of the negative 
experience (Frattaroli, 2006; Pavlacic et al., 2019). Finally, other authors have emphasized 
the role of exposure in EW (Frattaroli, 2006). Participants subject to EW interventions 
repeatedly confront themselves with thoughts and feelings regarding an upsetting event. 
Similarities can be drawn between this approach and exposure (or flooding) therapy, 
which promotes habituation, extinction, and cognitive restructuring. Based on meta-ana
lytical findings, Frattaroli (2006) concluded that exposure theory has received the most 
empirical support for explaining EW effects.

In the case of excessive skin-picking, it is very likely that EW possesses an additional 
positive component: The mechanical requirements of writing (either by hand or by com
puter) make skin-picking difficult to perform at the same time. Thus, EW incorporates a 
form of ‘stimulus control’ (by reducing the opportunity to perform skin-picking), which 
has been identified as a successful psychological treatment strategy for skin-picking 
disorder (Snorrason et al., 2017). Further, the process of writing – holding the pen and 
performing up and down movements – is somewhat similar to the physical movements 
involved in skin-picking. Along these lines, patients with SPD have reported that draw
ing (e.g., pencil sketches) can be a replacement behavior for skin-picking (Atkin, 2017). 
Thus, it is assumed that the process of writing in EW, particularly in the paper/pencil 
form, may contribute to its effectiveness in reducing skin-picking.

The present study investigated whether a two-week intervention with EW (including 
six writing sessions) could reduce pathological skin-picking. Short-term effects of EW 
(e.g., changes in the urge to pick one’s skin directly after a writing session), as well 
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as mid-term effects (e.g., changes in self-reported skin-picking severity), were assessed. 
Further, the effects of two modalities of writing on the urge for skin-picking were 
contrasted with each other: computer vs. paper/pencil. The following hypothesis had 
been preregistered: Expressive writing (particularly paper/pencil writing) reduces skin-
picking behavior. In addition, an exploratory regression analysis was carried out to 
identify variables (e.g., number of completed writing sessions, trait anxiety) that were 
associated with the effectiveness of expressive writing (in terms of reduction in the urge 
for skin-picking).

Method

Participants
Participants with self-reported pathological skin-picking were invited to participate in a 
study on the effects of different writing interventions (this was carried out via postings 
on social media, and self-help groups for skin-picking disorder). The invitation included 
a link to an online survey that checked that participants met inclusion/exclusion crite
ria. Inclusion criteria were female sex, because of a higher prevalence of skin-picking 
behavior in the female population (APA, 2013), and scores ≥ 7 on the Skin Picking 
Scale-Revised (SPS_R, Gallinat et al., 2016). Exclusion criteria included an existing diag
nosis of a psychotic disorder, substance dependence, posttraumatic stress disorder, or 
depression with severe symptoms. Furthermore, participants who reported skin diseases 
were excluded. A total of 308 participants were eligible; of them, 158 could be contacted 
and agreed to participate in the study. Twenty-six participants (16%) dropped out of the 
study during the intervention. Data from 132 participants were included in the analyses 
(see Supplementary Figure 1: CONSORT flow diagram). 34% of the females participated 
in self-help groups during the course of the study.

The participants were randomly allocated to one of four groups: (a) Expressive 
Writing (paper/pencil), (b) Expressive Writing (computer), (c) Picture description (pa
per/pencil), (d) Picture description (computer). The four groups did not differ in the 
number of participants, mean age, years of education, and reported symptom severity of 
skin-picking as assessed by the Skin Picking Scale (SPS_R; Gallinat et al., 2016) and the 
Milwaukee Inventory for the Dimensions of Adult Skin-picking (MIDAS; Walther et al., 
2009; M = 22.36, SD = 4.56). Moreover, participants did not differ in trait anxiety and trait 
depression according to the State-Trait Anxiety and Depression Inventory (STADI; Laux 
et al., 2013). For group characteristics see Table 1.
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Table 1

Group Characteristics (Means, Standard Deviations, F/Chi-Square Statistics)

Characteristic

Expressive 
Writing (paper/

pencil)

Expressive 
Writing 

(computer)

Picture 
Description 

(paper/pencil)

Picture 
Description 
(computer) Statistics

M (SD) M (SD) M (SD) M (SD)
Mean age (years) 28.21 (8.13) 27.71 (10.69) 30.29 (11.80) 27.50 (6.98) F(3,128) = .61, p = .608, 

ηp2 = .014

Years of education 14.09 (2.14) 13.68 (2.17) 13.68 (2.26) 14.03 (2.16) F(3,128) = .34, p = .796, 
ηp2 = .008

SPS_R 14.58 (4.15) 14.58 (3.78) 14.11 (4.13) 14.47 (4.04) F(3,128) = .11, p = .954, 
ηp2 = .003

MIDAS (focused) 22.88 (4.97) 22.55 (3.84) 21.50 (5.28) 22.70 (3.81) F(3,128) = .661, p = .578, 
ηp2 = .015

STADI_depression 20.70 (5.75) 21.45 (6.07) 21.58 (6.04) 22.00 (5.87) F(3,128) = .268, p = .849, 
ηp2 = .006

STADI_anxiety 23.97 (5.55) 23.55 (5.41) 23.74 (6.32) 25.20 (5.19) F(3,128) = .530, p = .662, 
ηp2 = .012

N N N N
Number of participants 33 31 38 30 χ2(3) = 1.15, p = .765

Dropout rate 9 3 8 6 χ2(3) = 2.23, p = .527

Note. SPS_R = skin picking scale revised; MIDAS (focused) = subscale focused picking of the Milwaukee 
Inventory for the Dimensions of Adult skin picking; STADI_depression = subscale trait depression of the State 
Trait Anxiety and Depression Inventory; STADI_anxiety = subscale trait anxiety of the State Trait Anxiety and 
Depression Inventory.

All participants provided written informed consent before participating. This study was 
preregistered on the German Register for Clinical Studies (DRKS00029224; 2022/06/07) 
and approved by the ethics committee of the University (GZ. 39/79/63 ex 2021/22).

Questionnaires
Before and after the two-week intervention participants filled out the following ques
tionnaires via online surveys:

a. German version of the Skin Picking Scale-Revised (Gallinat et al., 2016), which 
assesses symptom severity and impairment due to skin-picking during the last week. 
The eight items (e.g., How strong was your urge to pick your skin?) are answered on 
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5-point scales (0 = no urge; 4 = very strong urge). An overall score (total SPS_R; 
Cronbach’s alpha = .81) was computed that reflects the severity of skin-picking. A 
score of 7 represents the clinical cut-off (Gallinat et al., 2016).

b. The Milwaukee Inventory for the Dimensions of Adult Skin-picking (MIDAS; 
Walther et al., 2009) is a self-report questionnaire with two subscales: automatic 
skin-picking (Cronbach’s α = 0.62; e.g., I don't notice that I have picked my skin until 
after it's happened.) and focused skin-picking (Cronbach’s α = 0.75; e.g. I experience 
an extreme urge to pick before I pick). The six items of each subscale are judged on 
5-point Likert scales (1 = not at all; 5 = very much). Due to the low Cronbach’s α of 
the automatic skin-picking subscale, no further analyses were performed with this 
subscale.

c. The trait version of the State-Trait Anxiety and Depression Inventory (STADI; Laux 
et al., 2013) has two subscales: Depression (α = .913) and Anxiety (α = .866), with ten 
items each (e.g., depression: “I am sad”; anxiety: “I worry that something might 
happen”) that are scored on a four-point Likert scale ranging from 1 (not at all) to 4 
(very much).

App-Assisted Interventions
All participants of the four intervention groups were asked to set aside at least 10 
minutes for each writing session in a quiet place without disturbance. In total, six writing 
sessions had to be completed within a two-week period (with a maximum of one writing 
session per day). The participants had the option to write more than six times during the 
two weeks if they felt to do so. Before and after each writing session, the participants 
rated their affective state (pleasantness, tension, relief, urge to pick the skin) via a 
smartphone app on 100-point Likert scales (0 = I do not feel good, tense, relieved, no urge 
to pick my skin; 100 = I feel good, tense, relieved, a strong urge to pick my skin). The 
rating interval (pre vs. post-writing) was set to 10 minutes (it was not possible to provide 
the app ratings earlier).
The group-specific instructions for the writing sessions were as follows:

a. Expressive writing: Expressive writing is an intervention in which people spend a few 
minutes writing about specific, personally relevant topics over several days. Let your 
thoughts and feelings wander freely while writing. Expressive writing has been 
studied since the 1980s and offers a beneficial way to engage with one's emotions 
and manage them. Write for at least 10 minutes about a topic that is currently on 
your mind. Explore your thoughts and emotions openly that you perceive while 
writing. Spelling, syntax, or grammar are irrelevant. It is desirable to get into a flow 
of writing. Choose a time of the day that suits you best and find a quiet place where 
you will not be disturbed (e.g., put your mobile phone in flight mode).
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b. Picture description: A picture description is a visual representation translated into 
language. It is meant to be a reproduction of what is seen in the picture. For 
example, image descriptions enable visually impaired people to find access to 
pictorial representations such as paintings or photographs. The detailed descriptions 
train analytical and structural thinking, which are important skills for problem-
solving and finding new solutions. Choose a time of the day that suits you best and 
find a quiet place where you will not be disturbed (e.g., put your mobile phone in 
flight mode). Describe for at least 10 minutes one of the abstract pictures that you 
have received from us. Write about the appearance of the image as factually and 
neutrally as possible, as if you were describing it to a visually impaired person.

Half of the participants were asked to use paper and pencil to complete the task, while 
the other half of the participants were assigned to the computer-writing groups. The 
written texts remained with the participants; the experimenters had no access to the 
texts.

Procedure
After the first online survey (checking of inclusion/exclusion criteria), eligible partici
pants were scheduled for a personal meeting where they were randomly allocated to 
one of four interventions: (a) Expressive Writing (paper/pencil), (b) Expressive Writing 
(computer), (c) Picture description (paper/pencil), (d) Picture description (computer). All 
participants received further information about the study, including instructions for 
using the smartphone app. After participants completed the two-week writing interven
tion, they were asked to fill out a second online survey (questionnaires). Moreover, 
participants were asked to count the words written in each session. We consider the 
number of written words as a proxy for the time spent writing. Further, we chose 
this measure to detect potential noncompliance (e.g., refusal to engage in writing). The 
procedure is depicted in Figure 1.

Statistical Analysis
Self-reports assessed via the smartphone app: Mixed-model analyses of variance (ANOVAs) 
were conducted to compare the two INTERVENTIONS (Expressive Writing (EW) vs 
Picture Description (PD)) and the two WRITING MODALITIES (paper pencil (pp) vs 
computer (c)), before vs after a writing session (factor: TIME). This was done for the 
dependent measures: urge to pick one’s skin, feelings of tension, relief, and pleasantness. 
The ratings were averaged across the number of writing sessions during the two weeks. 
Moreover, word count (number of written words) was compared between the INTER
VENTIONS via an ANOVA.
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Questionnaires: Mixed-model analyses of variance (ANOVAs) were computed to com
pare the questionnaire scores (SPS-R; MIDAS; STADI_depression, STADI_anxiety) be
tween INTERVENTIONS and TIME (before and after the two-week intervention).

Exploratory regression analyses: To identify variables (number of completed writing 
sessions, word count, trait anxiety, trait depression) that are associated with the effec
tiveness of Expressive Writing (reduction in the urge to pick one’s skin before vs. after 
a writing session), a multiple linear regression analysis was conducted. The model was 
assessed for multicollinearity (all variance inflation factors (VIFs) < 1.5; tolerance > 0.7) 
and residual distribution (Cook’s distance < 0.3, Durbin Watson > 1.5 and < 2.5). All 
analyses were conducted with SPSS version 28.

Figure 1

Procedure

Note. SPS-R: skin-picking scale (revised); MIDAS (Milwaukee inventrory of the dimensions of adult skin-
picking); STADI: subscales trait anxiety/ depression of the state trait anxiety and depression inventory.
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Results

Self-Reports Assessed Via the Smartphone App
Number of Completed Writing Sessions

On average, participants completed four writing sessions (range: 1-12). The number of 
sessions did not differ between the INTERVENTION groups, MEWpp = 3.88, SD = 2.71; 
MEWc = 4.55, SD = 2.49, MPDpp = 3.76, SD = 2.39, MPDc = 2.97, SD = 2.54; F(3,128) = 2.003, 
p = .117, ηp2 = .045.

Word Count

The ANOVA that was carried out revealed that the four INTERVENTION groups differed 
in the number of written words per writing session, F(3,128) = 14.36, p < .001, ηp2 = .252. 
Tukey post-hoc comparisons (see Supplementary Table S1) showed that the EWc group 
had the highest word count (M = 316, SD = 154), followed by the EWpp group (M = 210, 
SD = 84), the PDc group (M = 205, SD = 135), and the PDpp group (M = 142, SD = 51).

Urge to Pick One’s Skin

The ANOVA revealed a significant main effect of TIME, F(1,128) = 50.64, p < .001, ηp2 = 
.283, and a significant interaction TIME x INTERVENTION, F(1,128) = 8.75, p = .004, 
ηp2 = .064. All other effects were non-significant (all p > .05; see Supplementary Table 
S2). After a session of expressive writing, participants reported a reduced urge to pick 
their skin compared to before the session, t(63) = 7.02, p < .001. After a session of picture 
description, the urge to pick was less intense compared to before the PD session, t(67) = 
3.12, p = .003; Figure 2.

The reduction in the urge to pick was more pronounced in the expressive writing 
groups (Mdiff = -15.19, SD = 17.30) than in the picture description groups (Mdiff = -6.43, 
SD = 16.97; t(130) = 2.94, p = .004).

Relief

The ANOVA revealed a significant main effect of TIME, F(1,128) = 10.07, p = .002, 
ηp2 = .073, and a significant interaction TIME x INTERVENTION, F(1,128) = 9.83, p = 
.002, ηp2 = .071. Post hoc comparisons showed that participants felt more relieved after 
expressive writing than before, t(63) = 4.02; p < .001. In the picture description groups, 
the participants did not significantly differ in their ratings for relief before and after a 
writing session, t(67) = .04; p = .979; Figure 2. All other effects were non-significant (all p 
> .005; also see Supplementary Table S2).
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Tension

The ANOVA revealed a significant main effect of TIME, F(1,128) = 29.95, p < .001, ηp2 = 
.190, and a significant interaction TIME x INTERVENTION, F(1,128) = 4.52, p = .036, ηp2 = 
.034. Post hoc comparisons showed that after both expressive writing, t(63) = 5.23; p < 
.001, and picture description, t(67) = 2.52; p = .014, participants reported reduced feelings 
of tension compared to before writing. The reduction of tension was more pronounced in 
the expressive writing groups, Mdiff = -12.60, SD = 19.28, than in the picture description 
groups, Mdiff = -5.61, SD = 18.35; t(130) = 2.14, p = .035. For means and standard deviations 
see Figure 2. All other effects were non-significant (all p > .005; also see Supplementary 
Table S2).

Pleasantness

The ANOVA revealed a significant interaction effect TIME x INTERVENTION, F(1,128) 
= 7.88, p = .006, ηp2 = .058. All other effects were non-significant (all p > .005, see 
Supplementary Table S2). Post hoc comparisons revealed that participants in the picture 
description groups felt more pleasant than participants in the expressive writing groups 

Figure 2

Means and Standard Deviations for the App-Data

Note. EWpp = expressive writing paper/pencil; EWc = expressive writing computer; PDpp = picture description 
paper pencil; PDc = picture description computer; EW = expressive writing; PD = picture description.
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before the session t(130) = 2.31; p = .023. After the session, the groups did not differ in 
valence ratings, t(130) = .12; p = .905. In the picture description groups, participants felt 
more unpleasant after the writing than before, t(67) = 2.56; p = .013. In the expressive 
writing group, participants did not significantly differ in their pleasantness ratings before 
and after the session, t(63) = 1.41; p = .165. For means and standard deviations see 
Figure 2.

Questionnaire Data
Skin Picking Scale (Revised)

The ANOVA revealed a significant main effect of TIME, F(1,128) = 28.53, p < .001, ηp2 = 
.182. After the two-week intervention, participants scored lower on the SPS-R (M = 
12.89, SD = 4.72) than before (M = 14.42, SD = 4.00) independent of INTERVENTION 
and WRITING MODALITY. All other effects were non-significant (all p < .005; see 
Supplementary Table S3).

Milwaukee Inventory for the Dimensions of Adult Skin-Picking (Focused)

The ANOVA revealed a significant main effect of TIME, F(1,128) = 5.56, p = .020, ηp2 = 
.042, and an interaction effect TIME x INTERVENTION, F(1,128) = 7.46, p = .007, ηp2 = 
.055. Post hoc comparisons showed that participants of the expressive writing groups 
scored lower on the focused picking scale of the MIDAS after the intervention (M = 
21.47, SD = 4.65) than before, M = 22.72, SD = 4.42; t(63) = 4.04, p < .001. In contrast, 
participants of the picture description groups did not differ in their scores before (M = 
22.03, SD = 4.69) and after the two-week intervention, M = 22.10, SD = 4.46; t(67) = .20; 
p = .842. All other effects were non-significant (all p > .05; see Supplementary Table S3).

State-Trait Anxiety Depression Inventory

The ANOVA revealed no significant effects for trait anxiety and trait depression (all p > 
.05; see Supplementary Table S3).

Regression Analysis
The regression equation for the dependent variable ‘reduction in the urge to pick one’s 
skin’ (before minus after a session of EW) with the predictors number of writing ses
sions, word count, depression, and anxiety, was significant, R 2 = .17; F(4,63) = 2.98, p = 
.026. Trait Anxiety was a significant positive predictor. Participants with a higher level of 
trait anxiety showed a greater reduction in the urge to pick their skin due to expressive 
writing (for statistics see Table 2).
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Table 2

Results of the Multiple Linear Regression Analysis for the Association Between “Reduction in the Urge to Pick” 
(Before Minus After a Writing Session) and “Number of Writing Sessions,” “Wordcount”, “STADI_Anxiety” and 
“STADI_Depression”

Variable B SE B β t p

95.0% CI B

r srLL UL
(Constant) -13.973 10.913 -1.280 .205 -35.810 7.864

wordcount .005 .016 .036 .303 .763 -.026 .036 .014 .039

frequency -.751 .800 -.113 -.939 .352 -2.352 .850 -.106 -.121

STADI_anxiety 1.091 .461 .344 2.368 .021 .169 2.014 .390 .295

STADI_depression .244 .431 .083 .567 .573 -.618 1.106 .263 .074

Note. SE B = standard error of B; 95% CI B = 95% confidence interval for B; r = bivariate correlation, and sr = 
partial correlation; wordcount = average number of written words per writing session; frequency = number of 
writing sessions; STADI_anxiety = subscale trait anxiety of the state trait anxiety and depression inventory; 
STADI_depression = subscale depression of the state trait anxiety and depression inventory.

Discussion
This study investigated the effects of expressive writing (using an app-assisted approach) 
on excessive skin-picking behavior. Each participant was asked to complete six writing 
sessions over two weeks that either focused on emotional experiences with personal rele
vance (expressive writing), or the description of abstract paintings (control condition).

The main findings of this study were that expressive writing (EW) produced posi
tive short-term and mid-term effects on skin-picking behavior. Directly after a writing 
session, the two EW groups (computer, paper/pencil) reported a reduced urge to pick 
their skin. Interestingly, the control groups also expressed less of an urge to manipulate 
their skin after describing a painting. This latter finding implies the positive effects of 
distraction on skin-picking behavior. This is in line with clinical recommendations which 
suggest, for example, distracting one’s hands with stress balls, fidgets, or tangle toys to 
reduce skin-picking (e.g., Snorrason, Goetz, & Lee, 2017). Similarly, cognitive-behavioral 
therapy for skin-picking disorder typically includes stimulus control techniques as well 
as habit reversal training: This involves those affected being taught to engage in harm
less motor behaviors (like clenching one’s fists), which in turn prevent skin-picking (e.g., 
Snorrason, Goetz, & Lee 2017).

Importantly, the effects of EW on skin-picking go beyond distraction and motor 
control. In the present study, EW was associated with a more pronounced reduction in 
the urge to pick one’s skin than picture description (a reduction of -15 vs. -6 points on 
a scale ranging from 0 to 100). Moreover, only EW was associated with the reduction of 
focused skin-picking as indexed by the MIDAS. Whereas the control groups showed no 
change, the EW groups showed an average reduction of one point in their MIDAS scores. 
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Thus, EW and picture description exhibited differential effects on skin-picking symptoms 
(with small to moderate effect sizes).

EW also demonstrated immediate effects on participants’ affective states. Directly 
after a writing session, participants in the EW groups reported a greater reduction of 
tension than those in the control groups. In addition to this, those in the EW groups 
also experienced increased feelings of relief (this positive emotion occurs as a response 
to a threat that has abated or disappeared). Previous findings have suggested that EW 
exerts its effects through habituation, and/or through the (re)structuring of anxious 
feelings (Sabo-Mordechay et al., 2019; Pennebaker & Chung, 2011; Perry & Ward-Smith, 
2018). In this sense, the findings of the present study imply that EW may have assisted 
participants in reducing their emotional distress, which in turn reduced the need for 
skin-picking (i.e., the emotional distress may have no longer been pronounced enough to 
trigger skin-picking). This interpretation is also in line with exposure theory: When pa
tients repeatedly confront themselves with negative feelings, this repetition and exposure 
can eventually lead to extinction of those feelings and associated thoughts (see Frattaroli, 
2006).

An exploratory analysis was carried out which attempted to identify variables associ
ated with the effectiveness of EW. This regression analysis showed that the number of 
writing sessions completed and the number of words written during a session did not 
contribute significantly to the positive effects of EW. In the present study, participants 
completed on average four writing sessions; this was below the six sessions they were 
originally instructed to carry out. Nonetheless, this amount of writing was sufficient to 
reduce skin-picking behavior. This finding is also in line with recommendations based on 
a meta-analysis by Frattaroli (2006) who investigated optimal conditions for EW effects; 
these conditions included completing a minimum of only three writing sessions. Thus, 
the average of four writing sessions carried out in the current study can be seen as 
sufficient to produce positive results.

A further finding of the current study was that there was a general trend toward 
more words being written on the computer compared to handwriting. This appears to 
reflect different writing speeds for each modality. An unexpected finding was that the 
writing modality had no differential effect on the reduction of skin-picking symptoms. 
We had assumed that the process of writing (performing up and down movements) 
would be similar to the physical movements involved in skin-picking, and could there
fore be an efficient replacement behavior. The null findings of the current study, howev
er, are in line with results reported in the meta-analysis by Frattaroli (2006). In that study, 
it was concluded that the mode of disclosure did not moderate EW outcomes; studies 
using handwritten disclosure did not produce larger effects than studies using typed 
disclosure.

The present investigation also showed that high levels of reported trait anxiety were 
associated with more positive effects of EW (in terms of a greater reduction in the urge 
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to pick one’s skin). Anxiety has been shown to be a typical elicitor of skin-picking 
episodes (e.g., Yeo & Lee, 2017). Further, patients with skin-picking disorder report 
elevated trait anxiety and show elevated rates of comorbid anxiety disorders (Schienle et 
al., 2022). Other studies have demonstrated that EW is effective at reducing anxiety and 
associated problems (e.g., test anxiety; see Park et al., 2014; Robertson et al., 2021; Shen 
et al., 2018). For example, Park et al. (2014) showed that highly math-anxious individuals 
performed significantly worse on a math test than individuals with low anxiety. Notably, 
a subsequent EW intervention significantly reduced the group difference in test scores. 
The authors of that study proposed that the EW might have enabled participants to 
more effectively identify and differentiate their emotional experience, which may have 
led to the use of better emotion regulation strategies. Further, the use of specific words 
in the EW task related to anxiety, cause, and insight, was positively related to math 
performance (also see Shen et al., 2018). Thus, confrontation with anxious feelings, as 
well as cognitive restructuring, appear to be important components involved in the 
positive effects of EW on anxiety and related problems; both components are elements of 
exposure therapy, which is a highly effective method for reducing symptoms of anxiety 
and other negative emotions (e.g., Hollon & Beck, 1994; Margraf & Schneider, 1990; 
Ruhmland & Margraf, 2001). In the current study, while trait anxiety was not found to 
be reduced on average after the EW intervention, trait anxiety was however identified as 
a moderator for the effects of EW on the urge to perform skin-picking (i.e., participants 
high in trait anxiety were found to benefit more from EW). Considering this, in future 
EW studies that focus on excessive skin-picking, text analyses could be implemented 
to further elucidate anxiety-associated mechanisms of EW in the context of this dysfunc
tional behavior. Further, additional trait variables associated with affective processing in 
the context of pathological skin-picking (e.g., disgust propensity, difficulties in emotion 
regulation) should be investigated (Schienle et al., 2018).

It is important to mention the potential limitations of the present study. First, we only 
studied females. Therefore, the results cannot be generalized to males or other groups. 
Second, some of the participants took part in self-help groups during the study; this 
could have biased results. However, none of the participants received any other form 
of psychological treatment during the course of the study. Third, observed changes in 
skin-picking behavior were based on the self-reports of participants. In future studies, 
objective measures could be introduced (e.g., photos of affected skin before and after 
the EW intervention). Finally, participants received a brief intervention lasting only two 
weeks. The implementation of EW as an additional component in a (longer-lasting) 
psychotherapy would very likely enhance its effectiveness. Further, this type of psycho
therapy would not have to be based on conventional face-to-face interactions but could 
be provided via online counseling. The present study underlines how technologies such 
as app-assisted interventions can be used to promote beneficial effects for reducing psy
chological symptoms, in this case, pathological skin-picking. Such e-therapy approaches 
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might also enhance the effectiveness of EW interventions, since larger effects of EW 
have been obtained when participants have disclosed at home vs. in other (non-private) 
settings (Frattaroli, 2006).

Conclusion
This study revealed positive immediate effects of EW on skin-picking, including a re
duced urge for skin-picking and increased feelings of relief. Mid-term effects of EW on 
skin-picking were also found, relating to a reduction in focused skin-picking (according 
to self-reports). The beneficial effects of EW were independent of the writing modality 
(paper/pencil vs. computer) and were also found to be associated with trait anxiety.
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The Supplementary Materials contain the following items (for access see Index of Supplementary 
Materials below):

1. The pre-registration protocol for the study.
2. Follow-up tests (Tukey post-hoc comparisons) for the analysis of variance (ANOVA) that 

compared the four interventions (Expressive Writing: paper/pencil; Expressive Writing: 
computer; Picture Description: paper/pencil; Picture description: computer) concerning word 
count (number of written words during a session) are provided in the Supplementary Table 
S1.

3. F-statistics (F, df, p, part η2) for the mixed-model analyses of variance (ANOVAs) to compare 
the two INTERVENTIONS (Expressive Writing (EW) vs Picture Description (PD)) and the two 
WRITING MODALITIES (paper pencil (pp) vs computer (c)), before vs after a writing session 
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(factor: TIME) concerning the app ratings (urge to pick one’s skin, feelings of tension, relief, 
and pleasantness) are provided in Supplementary Table S2.

4. F-statistics (F, df, p, part η2) for the mixed-model analyses of variance (ANOVAs) to compare 
the questionnaire scores (SPS-R; MIDAS; STADI_depression, STADI_anxiety) between 
INTERVENTIONS and TIME (before and after the two-week intervention) are provided in 
Supplementary Table S3.

5. Supplementary Figure S1 depicts the CONSORT flow diagram.
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Abstract
Background: Student mobility across borders poses challenges to health systems at the university 
and country levels. International students suffer from stress more than their local peers, however, 
do not seek help or underutilize existing help offers. Some barriers to help-seeking among 
international students are insufficient information regarding the health offers, stigma, and 
language, which might be overcome via culturally adapted internet and mobile-based interventions 
(IMI).
Method: A randomized controlled feasibility trial with a parallel design assessed the feasibility 
and potential efficacy of an online mindfulness intervention adapted for international university 
students. Participants were randomized into either an adapted online mindfulness intervention 
(StudiCareM-E) (IG, n = 20) or a waitlist control group (WL, n = 20). Participants were assessed at 
baseline (t0) and eight-week post-randomization (t1). The feasibility of StudiCareM-E was 
evaluated regarding intervention adherence, client satisfaction, and potential negative effects. The 
potential efficacy of StudiCareM-E was measured by means of the level of mindfulness, perceived 
stress, depression, anxiety, presenteeism, and wellbeing. Efficacy outcomes were evaluated with 
regression models on the intention-to-treat (ITT) sample (n = 40), adjusting for the baseline values.
Results: Participants’ formative feedback suggested improvements in the content of the IMI. There 
were no crucial negative effects compared to WL. Assessment dropout was 35% (IG: 50%: WL: 20%), 
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and intervention dropout was 60%. StudiCareM-E yielded significant improvements in mindfulness 
(β = .34), well-being (β = .37), and anxiety (β = -.42) compared to WL.
Conclusion: StudiCareM-E might be used among culturally diverse international student 
populations to improve their well-being. Future studies might carefully inspect the extent of the 
adaptation needs of their target group and design their interventions accordingly.

Keywords
e-health, digital health, student mental health, cultural adaptation, internet intervention, international student

Highlights
• International students suffer from more stress compared to their local peers but rarely 

seek help.
• Internet interventions can be adapted to cater to the needs of culturally diverse 

international students.
• The adapted internet intervention for international students offers great potential to 

improve psychological outcomes.

Starting university after high school is a challenging time. University students experience 
stress due to financial issues, love life, and family relationships (Karyotaki et al., 2020), 
and sexual identity (Rentería et al., 2021). Exposure to these stressors might result in 
developing a mental health problem or low academic functioning, even dropping out of 
university (Athira et al., 2020; Bantjes et al., 2021; Bruffaerts et al., 2018). Prevalence of 
mental health problems among university students assessed from eight countries, and 
19 universities, resulted in 35% of student participants (N = 13.984) having at least one 
mental health problem (i.e. anxiety, mood, or substance use), with Major Depressive 
Disorder (MDD) (21.2% lifetime prevalence, 18.5% 12-month prevalence) being the most 
common and Generalized Anxiety Disorder (GAD) the second most common (18.6% 
lifetime prevalence, 16.7% 12-month prevalence) (Auerbach et al., 2018). The burden 
from mental health problems comprises 45% of the overall disease burden among 10-24-
year-olds (Gore et al., 2011). Moreover, the majority of mental health problems over 
the lifetime first develop before the age of 24, which makes this time of university 
crucial to screen for mental health problems and provide prevention and/or treatment 
opportunities (Jones, 2013).

Students who cross borders to study are increasing in Europe, especially in Germany, 
where the number of international students substantially increased from 312.000 in 2018 
to 416.437 in 2020 (Eurostat, 2018; Statistisches Bundesamt, 2021). International students 
encounter similar life challenges as students studying in their home country but are also 
faced with additional stressors that may trigger homesickness (Akhtar & Kröner-Herwig, 
2015), problems in socializing with the local students (Byrne et al., 2019), adapting 
to a new country, lifestyle, and language, and a new academic culture and customs 
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(Forbes-Mewett & Sawyer, 2016; Yu & Wright, 2016). Studying abroad, while mostly 
associated with positive experiences, can cause some challenges and result in mental 
burden (Orygen, 2020; Stokes et al., 2021).

Even though university students suffer from psychological distress, their help-seek
ing behavior is very limited (Auerbach et al., 2016). This can be attributed to various 
factors, such as not being familiar with the symptoms of or the help options for mental 
health problems, social stigma, social and cultural influences (e.g. traditional masculine 
ideals) (Lynch et al., 2018), limited access to professional help via university, and finan
cial problems (Auerbach et al., 2016; Gulliver et al., 2010; Orygen, 2020). Although their 
psychological stress level is higher compared to students of the host country (Lu et 
al., 2014), international students are less likely to seek help from a counseling service 
(Lu et al., 2014; Stokes et al., 2021), have lower mental health literacy, and less positive 
attitudes towards seeking help (Clough et al., 2019). Some barriers which are specific to 
international students might be related to cultural backgrounds where symptom severity 
is underestimated, hesitation because of their family’s reaction, and language barrier (Lu 
et al., 2014). In general, cultural influences play an important role in attitudes toward 
mental health and help-seeking (Hudak et al., 2018). Furthermore, international students 
who reach out to a counseling service fail to utilize psychological help services, e.g. not 
attending the necessary number of sessions, and even benefit less from it, compared to 
local students who utilized these services (Stokes et al., 2021), and drop out of the treat
ment prematurely (Nilsson et al., 2004). In summary, there is a persistent discrepancy 
between mental health needs and actual help-seeking behavior among international stu
dents. Therefore, it is critical to offer appropriate psychological help to this particularly 
vulnerable sub-group of the student population (Teegen & Conrad-Popova, 2021).

Barriers to help-seeking could be overcome by an easily accessible offer via deliver
ing psychological health interventions online. Internet- and mobile-based interventions 
(IMI) have the advantage of being independent of time and place, ability to reach pop
ulations otherwise hard to reach, offering interventions to treat and prevent various 
psychological problems, and are cost-effective (Ebert et al., 2018). Likewise, IMI have 
proven to be effective in university student populations with small to moderate effects 
in decreasing psychological symptoms (Harrer et al., 2019). Provided as guided IMI they 
could work as effectively as face-to-face cognitive behavioral therapy (Carlbring et al., 
2018). The limited number of studies that targeted international students’ wellbeing via 
offering an IMI resulted in improved mental health (Kanekar et al., 2010), reduction 
of sleep difficulties (Spanhel, Burdach, et al., 2021), more help-seeking, and reduced 
stigma (Clough et al., 2020). However, issues around the adherence and uptake of IMI 
still persist (Batterham et al., 2021; Molloy et al., 2021). IMI can also aim at treating 
mental health problems, e.g. depression, but can also be utilized in promoting health 
skills (Galante et al., 2018; Sevilla-Llewellyn-Jones et al., 2018). An example of a helpful 
skill to promote mental health and well-being is mindfulness. Mindfulness refers to 
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experiencing the present and being aware of life with acceptance and self-compassion, 
without any judgment (Slom & Kabat-Zinn, 2020). Mindfulness-based interventions could 
be delivered successfully online (Jayawardene et al., 2017), and have been tested and 
found effective among students (Hall et al., 2018; Mak et al., 2015; Nguyen-Feng et al., 
2017) and general and clinical populations (Querstret et al., 2018; Sevilla-Llewellyn-Jones 
et al., 2018). A recent meta-analysis of RCTs of online mindfulness interventions resulted 
in significant small to moderate effects on depression (g = .34), anxiety (g = .26), mindful
ness (g = .40), stress (g = .44), well-being (g = .22). These effects were maintained in 
the follow-up for depression (g = .25) and anxiety (g = .23) (Sommers-Spijkerman et al., 
2021). Mindfulness interventions can be seen as less threatening due to their associations 
with well-being and calmness, instead of interventions targeting mental health problems 
which might impede help-seeking due to stigma (Clement et al., 2015). Mindfulness 
interventions could also be adapted to meet the needs of a specific target group. For 
instance, the delivery method could be changed (e. g. intervention taking place in a 
cultural community center), the facilitator, researcher/therapist, could be matched with 
a target group’s cultural background, a culturally congruent recruitment strategy could 
be adopted, the content could be changed, culturally appropriate analogies could be used 
(Watson-Singleton et al., 2019), dispelling myths around mindfulness (Castellanos et al., 
2020; Cotter & Jones, 2020; Lawlor, 2022), storytelling, and community input can be uti
lized (Le & Gobert, 2015). However, the adaptation of online mindfulness interventions is 
rarely defined in detail in the previous literature, but systematic adaptation frameworks 
are emerging (Loucks et al., 2022; Spanhel, Balci, et al., 2021). Moreover, mindfulness 
interventions’ transdiagnostic nature and growing popularity in recent years via adver
tising as a self-care instrument make them more appealing. They could therefore serve 
as an alternative way to reach out to international students with various psychological 
problems.

Objectives
In order to explore the feasibility and possible efficacy of the online mindfulness inter
vention adapted for international students, StudiCare Mindfulness – English version 
(StudiCareM-E), the following research questions will be explored.

 
Research questions:
1. Are the study methods feasible and transferable to a future, large-scale randomized 

controlled trial with regard to implementation and the chosen recruitment strategy?
2. What are the levels of intervention satisfaction, adherence, negative effects, and 

acceptance?
3. Does the internet-based intervention StudiCareM-E have a potential effect on 

increasing mindfulness levels compared to a waitlist control group?
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4. What effects does the StudiCareM-E have on measures of psychological well-being 
(depression, stress, anxiety, well-being, and presenteeism) in comparison to the 
waitlist control group?

Method
This is a two-armed, randomized controlled trial of parallel design (registered in the 
German Clinical Trials Register DRKS00017507) comparing guided IMI StudiCareM-E 
(IG) with a waitlist control group (WL) receiving the unguided version of the same IMI 
eight weeks post-randomization. The study was approved by the ethics committee of 
Ulm University (Number 413/18) and followed the CONSORT guidelines for feasibility 
trials (Eldridge et al., 2016).

Participants
The eligibility criteria for participating in the study were: being at least 18 years old, 
having a low to moderate level of mindfulness (Freiburg Mindfulness Inventory FMI < 
37), having internet access, having student status, ability to read and understand English 
(all self-reported), giving consent to participate in the study. Exclusion criteria included 
being in a mindfulness course, having a higher than moderate mindfulness level, and 
being in psychotherapy.

Procedure
Participants were recruited from July 2019 to March 2020. The recruitment was done 
through regular emails sent out twice a year from the cooperating universities of the 
StudiCare project (Harrer et al., 2018; Küchler et al., 2019) in Germany, Switzerland, 
and Austria, complemented by study posters and further on-site recruitment strategies 
at the Ulm University. The email consisted of information regarding various trainings 
that are offered within the StudiCare project at a given time along with an invitation 
to participate in the training. Additional emails were sent to universities’ international 
offices in the above-mentioned countries. Potential participants received a direct link to 
the study website to register and were then invited to the screening via email. After 
screening and providing informed consent, participants were invited to complete the 
initial survey. Participants were randomized into either intervention (immediate access) 
or waitlist (access eight weeks post-randomization) control group. Afterward, they got 
access to online training.

Randomization
Randomization was carried out by an independent researcher who was not involved 
in the Studicare Project. A simple randomization list applying block sizes of two and 
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four by a computer generator was created using Sealed Envelope1. 20 participants were 
allocated to each study arm with a 1:1 ratio, making a total of 40 participants.

Intervention
Based on Acceptance and Commitment Therapy (Hayes et al., 1999) and stress manage
ment principles (Kaluza, 2015), StudiCareM-E consists of seven weekly modules and two 
booster sessions; each module takes approximately 50 minutes to complete (Küchler 
et al., 2020; Schultchen et al., 2020). StudiCareM-E has been shown to yield a high 
effect among German-speaking students compared to a waitlist control group (d = 1.37) 
(Küchler et al., 2022).

Participants were advised to complete one module per week. Participants who com
pleted seven modules received access to booster sessions one and two, four and 12 
weeks, respectively, after completion of the last module. The focus of the intervention 
is on promoting mindfulness and psychological flexibility. The content is delivered on a 
content management platform (www.minddistrict.com) via text, images, audio files, and 
interactive quizzes. Participants were able to access the online platform Minddistrict 
at all times. Every module aims at improving a different skill, such as identifying 
stress-inducing thinking patterns and getting in touch with values in life. At the end 
of each module, homework is assigned to the participant, and at the beginning of the 
next module, the participants are encouraged to monitor their progress. Each module 
introduces a different kind of meditation exercise, e.g. body scan, interoception. A mind
fulness journal and a summary of the respective module were available at the end of each 
module. Content and introduced mindfulness exercises of each module are presented in 
Table 1.

Adaptation of the Intervention
Cultural adaptation of the intervention was based on Resnicow’s theory of cultural sensi
tivity in health behavior intervention development, which has two dimensions: surface 
and deep structure. According to the theory, interventions could be altered to fit the 
target groups’ needs and features in these levels where surface-level alterations concern 
visible characteristics of the target population such as language, music, food choices, and 
clothing, whereas deep structure changes refer to counting intersecting effects of cultur
al, social, historical and psychological influences on the target health behavior (Resnicow 
et al., 2000). In this trial, surface structure changes were conducted to make the interven
tion content more compatible with culturally diverse international students. Conducted 
changes to the original German intervention represented in Table 2 based on Spanhel et 
al.’s taxonomy of cultural adaptation of IMI for mental health problems (Spanhel, Balci, 

1) https://www.sealedenvelope.com/simple-randomiser/v1/lists
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et al., 2021). The taxonomy consists of various components that researchers can adapt in 
order to make IMI more appropriate to the new target group: ten components related to 
the content of the intervention, four methodological, and three procedural components. 
Changes were implemented in content components (e.g. stigmatization of mental health 
problems), methodological (e.g. guidance in English), and procedural domains (e.g. using 
a theoretical framework for adaptation). For English-speaking international students, 
the intervention content of StudiCare-Mindfulness (Küchler et al., 2020; Schultchen et 
al., 2020) was translated to English and certain aspects (e.g. language barrier, different 
education systems) changed in accordance with student life and stress sources.

Table 1

Intervention Modules and Mindfulness Exercises

Module names Content Mindfulness meditation exercises

Awareness An introduction to the concept of 
mindfulness

Body scan, mindful walking exercise

Mindful body perception Mindful perception of bodily signals Heart meditation, mindful perception of 
satiety and hunger

Stress-aggravating thought Mindful coping strategies to deal with 
stress and distancing from stressful 
thoughts

Power of thoughts, mindful straightening 
the posture

A beneficial thought Developing a beneficial thought to deal 
with stress

Inhaling the beneficial thought, short 
breathing meditation

Values in life Discovering what is important and 
valuable in life

Here and now exercise

Self-care Looking at yourself with a loving gaze Loving and kindness meditation

Body&mind Enjoying small things in life with 
mindfulness

Shavasana and mindful yoga

Refresh I&II Review of previous modules Repeating the previous exercises
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Table 2

Culturally Adapted Elements of StudiCare Mindfulness-E

Core components / Specific components Example

Content components

1. Illustrated characters
Appearances/ names of characters change of names of characters to diverse names (e.g. Hua, 

Andrew, Farah)

Content/ stories/ background of characters added characters from various regions of the world who 
migrated to study in Germany

2. Illustrated activities
Daily life walking the dog, tutoring a fellow student, and contact with 

family members living abroad

3. Illustrated environment/ burdens
Burdens high level of pressure for academic excellence, adapting to a 

foreign academic culture

4. Language translation
Translating intervention German to English

5. Language tailoring
Simplify text: shortening text passages, simplifying 
sentences

less technical phrasing, modify wording for easier readability

Use of concrete terms or informal language the colloquial form was used

Milder descriptions of mental health concepts describing psychological problems in a university context

6. Difference in concepts of mental health and its treatment
Stigmatization of mental health problems framing the goal of the intervention as a mindfulness-based 

stress management tool instead of mental health intervention 
in order to reduce the stigma

7. Goals of treatment
Increase understanding of treatment possibilities Introducing various ways of coping with university-related 

stressors.

8. Methods of treatment
Information/ links to other helpful addresses psychological help offers which might be available in English 

are presented to each participant
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Core components / Specific components Example

Methodological components

9. Guidance
Person used as guide Guidance by an English-speaking psychologist (SB)

Format of guidance (tailored feedback) participants can ask for personal contact in addition to semi-
structured feedback

Procedural components

10. Methods used to obtain information
Personal interaction (focus groups, interviews, discussions, 
think-aloud)

received feedback in the form of qualitative data for the 
process evaluation and further implementation of the 
program

Surveys/ questionnaires assessed acceptance and effectiveness

Pilot/ feasibility studies this trial has been conducted to measure the feasibility to 
inform a future definitive trial.

11. Persons involved
Target group and associated people International students

Professionals working with the target group International office workers of partner universities distributed 
recruitment emails

12. Theoretical framework
Guideline for cultural adaptation of face-to-face treatment surface structure changes were based on the cultural 

sensitivity framework by Resnicow (Resnicow et al., 2000)

Guidance
At the end of each module, intervention group (IG) participants received feedback from 
an e-coach, who was a trained psychologist (SB). Each feedback consisted of a review 
of their progress in the intervention and encouragement to continue the intervention 
such as “Dear …., thanks for sending your third module! I am happy that you are 
working actively on the program.” and continues with a review of completed exercises 
“The second task was to think about stressful situations in the past and what helped 
you to cope with stress. You wrote that … was very helpful for you.” and end with 
an encouragement to continue with the upcoming module “I wish you a relaxed week 
with many attentive moments and a lot of fun while working on module 4.”. Moreover, 
reminder emails were sent to the participants who did not complete the modules in 
time. The e-coach was instructed to take no longer than 15 minutes per feedback, which 
results in a planned e-coaching time of max. 105 minutes per participant for all seven 
modules.
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SMS Coach
In IMI, receiving SMS messages may contribute to adherence and intervention effect 
(Lentferink et al., 2017; Webb et al., 2010). Consequently, a voluntary text message coach 
was implemented and offered to each participant. These motivational SMS messages 
were set to be sent every two days, throughout the intervention. They consisted of 
motivational texts to promote the use of learned skills, be mindful throughout the day, 
and continue the intervention, such as “‘The true art of life is to see beauty in the daily.’ 
What beautiful moment did you experience today?”, and “‘Every moment is absolute, 
alive and meaningful.’ – What was your mindful moment today? When was the least 
mindful moment? How did you feel then?”.

Control Group
Control group participants received a document summarizing the alternative support 
offers via email after the randomization. Participants of the control group got access to 
the unguided version of the StudiCareM-E eight weeks after the randomization.

Assessment and Outcomes
Assessments were conducted via an online platform, www.unipark.de, at baseline (t0) 
and eight weeks post-randomization (t1), blinding of outcome assessment was not possi
ble. All data were self-reported.

Acceptability was measured via participants’ attitudes towards the IMI, their forma
tive feedback, and satisfaction with the intervention and its potential negative effects. 
Open-ended questions at the end of each module were extracted from the Minddistrict 
platform. These outcomes are reported descriptively.

The primary efficacy outcome of this study is Mindfulness level. Secondary outcomes 
are Anxiety, Stress, Depression, Personality, Well-being, Presenteeism, Client Satisfac
tion, Risks and Negative Effects of Psychotherapy, and Acceptance and Adherence ques
tions.

Mindfulness was assessed using the Freiburg Mindfulness Inventory (FMI), which 
consists of 14 items measuring mindfulness on a 4-point scale ranging from 1= rarely to 
4 = almost always, and showed high internal consistency (α = 0.84) (Walach et al., 2006).

Anxiety was measured with a 7-item Generalized Anxiety Disorder Questionnaire 
(GAD-7) on a scale from 0 = not at all to 3 = nearly every day and has high internal 
consistency (α = 0.92) (Spitzer et al., 2006).

Stress outcome was measured with 4-item Perceived Stress Scale (0 = never to 4 = 
very often), which also showed good reliability (α = 0.77) (Warttig et al., 2013).

Depression was measured with an 8-item Patient Health Questionnaire, where high 
reliability was observed (α = 0.89) and rated on a scale of 0 = not at all to 3 = early every 
day (Kroenke et al., 2001).
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WHO-5 well-being index was used to assess subjective well-being on a scale of 0 = 
at no time to 5 = all of the time, which showed high internal consistency, α > 0.80 
(Lara-Cabrera et al., 2022; Spanhel, Burdach, et al., 2021; Topp et al., 2015).

Presenteeism, i.e. loss of productivity was measured with the Presenteeism Scale 
for Students. The subscale of work impairment was used to assess the degree of pre
senteeism, which consist of 10 items; with total scores ranging from 10 to 50, higher 
scores represent a higher degree of presenteeism and showed high reliability, α = 0.90 
(Matsushita et al., 2011).

Eight weeks after randomization, in addition to the above-mentioned tools, assess
ments of intervention satisfaction were done using the Client Satisfaction Questionnaire 
(total scores range from 8 to 32) adapted to Internet-based Interventions (Boß et al., 
2016). Negative effects of Psychotherapy were measured using INEP (Inventory for the 
Assessment of Negative Effects of Psychotherapy) adapted to online interventions with 
22 items describing possible negative effects that may occur during the online interven
tion and whether they are attributed to the intervention (Ladwig et al., 2014). The results 
of this scale are presented descriptively.

Sample Size
In order to determine the sample size for this feasibility trial, we followed the recommen
dation by Whitehead et al. (2016), resulting in a sample size of 15 participants per trial 
arm for pilot testing of a potential confirmatory trial with 90% power and two-sided 
5% significance. A meta-analysis resulted in an effect size of 0.40 for mindfulness-based 
IMI, therefore we assumed a higher effect size, i.e. 0.50 because this trial is guided 
(Sommers-Spijkerman et al., 2021). With the expectation of a 30% dropout, we aimed at 
reaching a sample size of 40 in total.

Statistical Analyses
IBM SPSS/version 26 and R Studio were used in statistical analyses with a significance 
level of α = 0.05. Descriptive statistics (means, SDs for continuous outcomes, and percen
tages for categorical variables) were used to summarize the demographic and feasibility 
data for study groups. Linear regression models were used to investigate potential group 
differences, where baseline values were used as covariates in all models (dummy coded 
predictor: IG = 1). For each outcome, we reported standardized regression coefficients 
and corresponding 95% CI and adjusted R 2 values.

Data analyses were based on the intention-to-treat principle (ITT). Missing data were 
imputed based on multivariate imputation by chained equations to create 20 completed 
datasets with 15 iterations. Predictive mean matching was applied as an imputation 
model.
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Results

Feasibility
Recruitment and Participants

Recruitment lasted from May 2019 until March 2020. One hundred and twenty-three 
participants were invited to the screening. n = 46 did not complete the screening. Out 
of 77 screened, 37 were excluded due to the following reasons: not providing informed 
consent (n = 18), having a high FMI score (> 37) (n = 10), being in psychotherapy (n = 6), 
being in another mindfulness training (n = 1), not being a student (n = 1), and providing 
an inaccessible email address (n = 1). n = 40 provided consent and were randomized to 
either IG or WL groups, see Figure 1.

The mean age of the participants was M = 26.23 (SD = 4.51), 77.5% were female, 
37.5% could speak the host country’s language well (>B2 level), and 97% speak English 
well (>B2 level). The study level of the participants varied: out of 40, 24 studied in a 
master's program, nine were in a bachelor's program, six were in a Ph.D. program, and 
one participant was doing an internship semester. The baseline characteristics of the 
participants are tabulated in Table 3.

Out of 40 randomized participants, 26 (IG: 50%; WL: 80%) completed the t1, resulting 
in a study dropout of 35%. There was a baseline difference between assessment dropouts 
and non-dropouts, where non-dropouts had slightly more stress (mean difference = 1.68).

Intervention Adherence

Out of 20 participants randomized into the IG, eight participants (40%) completed at least 
five core modules (four of them completed the seven modules), whereas four did not 
finish the first module. Three completed the first module, two participants completed 
two modules, two participants three modules and one participant completed the fourth 
module, see Figure 2. All the intervention completers also completed the post-randomi
zation assessment. No reasons were reported regarding no uptake of the intervention. 
The average intervention duration among the intervention completers was 60 days, five 
of them completed the intervention within 60 days. Eight participants signed up for 
the SMS coach. Based on 10 participants’ answers to the open-ended questions on t1, 
participants practiced mindfulness on average 3.6 days weekly during the intervention. 
On these days, they spent an average of 18.3 minutes practicing mindfulness.

Acceptability

In order to assess the acceptability of the StudiCareM-E among the participants, we used 
various sources: open-ended questions by the end of the post-intervention measurement, 
treatment satisfaction measured via CSQ, and potential negative effects measured with 
INEP-On, and formative user feedback extracted via the online platform of Minddistrict.
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According to the data from the open-ended questions at t1 (n = 10), five participants 
(25%) signed up for the SMS coach and found this helpful. Six participants stated that 
mindfulness meditation exercises were the most helpful element of the intervention. 
Body scan and body-related exercises, e.g. mindful yoga, were well-liked by the partici
pants. Two participants stressed that example characters and the quiz on stress sources 

Figure 1
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were beneficial. The majority of the participants (79%) found the length of the modules 
just right. On average the participants scored the feasibility of doing the modules with 
daily tasks 7.3 out of a 10-point scale (0 = not feasible; 10 = very feasible) and scored 
3.8 on the same scale regarding the disturbance the processing of modules caused in 

Table 3

Baseline Characteristics

Variable
All Participants

(n = 40)
IG

(n = 20)
WL

(n = 20)

n % n % n %

Sociodemographic characteristics
Age (M, SD) 26.23 4.5 25.05 3.5 27.40 5.2
Female gender 31 77.5 19 95 12 60
Single 23 57.5 12 60 11 55
Knowledge of host country language
(> B2 level)

15 37.5 5 25.0 10 50.0

Country of origin
Albania (n = 2), Belarus (n = 3), Belgium (n = 1), Cameroon (n = 1), Canada (n = 3), Colombia (n = 2), Costa Rica (n = 1), France 
(n = 2), German (n = 1), Ghana (n = 1), India (n = 1), Indonesia (n = 2), Italy (n = 3), Kazakhstan (n = 1), Kyrgyz Republic (n = 1), 
Mexica (n = 2), Nepal (n = 1), Pakistan (n = 1), Portugal (n = 1), Romania (n = 1), Russia (n = 1), Sweden (n = 1), Turkey (n = 4), 
Ukraine (n = 1), USA (n = 2)

Study characteristics
Full-time student 34 85 18 90 16 80
Semester (M, SD) 10.14 6.8 9.21 5.02 11.06 8.36

Study subject
Business and Finance 8 20.0 4 20.0 4 20.0
Social Sciences 8 20.0 6 30.0 2 10.0
Engineering 7 17.5 4 20.0 3 15.0
Medicine & Health 5 12.5 3 15.0 2 10.0
Nature Sciences 5 12.5 0 0 5 12.5
Computer Sciences 4 10.0 1 5.0 3 15.0
Design 2 5.0 1 5.0 1 5.0
Psychology 1 2.5 1 5.0 0 0

Treatment utilization
Psychotherapy experience 10 25 7 35 3 15

M SD M SD M SD
Outcome measures

Mindfulness level 27.28 5.75 27.30 6.27 27.25 5.34
Depressive symptoms 16.68 3.39 18.10 2.28 19.25 3.9
Anxiety symptoms 17.27 4.42 16.75 4.09 17.80 4.77
Presenteeism level 27.85 2.21 27.8 2.40 27.9 2.05
Well-being 35.20 17.09 37.60 17.25 32.80 17
Stress level 13.38 2.44 13.10 2.31 13.65 2.58

Note. M = Mean; SD = Standard Deviation; IG = Intervention Group; WL = Waitlist control group.
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their everyday life. Additionally, they scored 8.9 on their likelihood of participating in a 
mindfulness-based intervention in the future.

In terms of treatment satisfaction, the ITT data on CSQ, the overall satisfaction with 
the intervention was M = 25.4, SD = 2.2. All of the completers would definitely or 
probably recommend the intervention to a friend and 90% reported that the intervention 
met their needs, 70% would like to receive such intervention if they need help in the 
future, and 80% found the intervention satisfactory.

Potential negative effects of StudiCareM-E were evaluated with INEP-On in t1. Based 
on the results from INEP-On, six IG participants reported seven negative effects caused 
by the IMI in the following domains: anxiety about finding insurance (n = 1), increased 
financial worries (n = 1), data security (n = 1), feeling forced to do the exercises of 
the intervention despite not wanting to do it (n = 3), difficulties in making important 
decisions without asking the therapist (n = 2), found training or the formulations of the 
e-Coach contained hurtful statements (n = 1) and feeling that being made fun of in the 
intervention material (n = 1). One participant reported negative effects on each of the 
above-mentioned domains, whereas the rest of the five participants reported negative ef
fects on a single domain. Of the five, two reported feeling forced into finishing modules, 
and three reported neglecting hobby/social contacts. No suicidal ideation was reported 
caused by the IMI. The magnitude of all negative effects reported was low to moderate.

According to the formative feedback extracted from the Minddistrict platform, all of 
the modules were well-liked, scoring ≥ 7 out of a 10-point scale, the most liked being 
the last module (Module 7: Body and Mind). Recommendations included adding more 
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video/audio files, diversifying example characters’ experiences, adding more mindfulness 
meditation exercises, and decreasing the number of text fields.

Efficacy Outcomes
Descriptive statistics of the study outcomes at the baseline are represented in Table 3. 
There were no baseline differences observed. Controlling for baseline mindfulness levels, 
IG participants showed improvement in mindfulness at the T1 compared to WL (β = 0.34, 
95% CI [0.06, 0.63], p < .05; Adjusted R 2 = 0.13). Moreover, anxiety was improved among 
IG participants, compared to WL (β = -0.42, 95% CI [-0.72, -0.11], p < .05; Adjusted R 2 = 
0.14) as well as Well-being (β = 0.37, 95% CI [0.07, 0.68], p < .05; Adjusted R 2 = 0.13). The 
effect estimates (β, CI, and p values) of the rest of the secondary outcomes are presented 
in Table 4.

Table 4

Post-Randomization Between-Group Differences Adjusted for Baseline Values

Outcome
Baseline (T1)

M (SD)

Post-
treatment (T2)

M (SD)
Standardized 
coefficient ß 95% CI p

Mindfulness (FMI) 27.27 (5.75) 31.79 (4.50) 0.34 [0.06 - 0.63] .01
Depression symptoms (PHQ-8) 18.68 (3.39) 16.89 (3.88) -0.10 [-0.39 - 0.21] .52
Anxiety symptoms (GAD-7) 17.27 (4.42) 15.53 (3.84) -0.42 [-0.72 - -0.11] .01
Stress level (PSS-4) 13.38 (2.44) 11.79 (2.05) -0.14 [-0.46 - 0.17] .37
Wellbeing (WHO-5) 35.20 (17.09) 44.42 (15.44) 0.37 [0.07 - 0.68] .02
PSS (Presenteeism-Work Impairment 
score)

13.38 (2.44) 27.66 (1.47) -0.01 [-0.34 - 0.32] .94

Note. M = mean; SD = Standard deviation; FMI = Freiburg Mindfulness Inventory; GAD-7 = Generalized 
Anxiety Disorder Questionnaire; PHQ-8 = Patient Health Questionnaire; PSS = Presenteeism Scale for Students; 
PSS-4 = Short Form Perceived Stress Scale; WHO-5 = World Health Organization Well-Being Index.

Discussion
This RCT evaluated the feasibility, acceptability, and potential efficacy of a cross-cultural 
version of a mindfulness-based IMI among international university students studying in 
Germany, Austria, and Switzerland. The initial results suggest that the adapted version 
of StudiCareM-E was feasible, perceived acceptable, and offered benefits in psychological 
outcomes compared to WL, and minor negative effects were reported among IG partici
pants. Our preliminary results might guide a powered definitive trial. Working examples 
and recommendations for improvement are presented in the following paragraphs.

Our recruitment strategy included sending emails via cooperating universities, using 
social media channels of university groups/student clubs, and hanging hard copy posters 
around the Ulm University campus. We aimed at reaching a total of 40 participants, 
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which took 11 months. The length of the recruitment is longer than a previous digital 
sleep intervention for international students, where n = 81 was reached in seven months 
(Spanhel, Burdach, et al., 2021). One reason for this might be the length and transdiag
nostic nature of our intervention. Moreover, international student offices could be better 
utilized to aid the recruitment process in a future trial. With the above-mentioned 
strategy, we reached a population of mostly female (77%) participants, aiming for a 
post-graduate degree (82.5%), e.g. master's and Ph.D., which was higher than DAAD’s 
2019/20 report of international students studying for a postgraduate degree in Germany 
(52%) (DAAD, 2020).

A post-randomization assessment dropout rate of 35% was detected. Half of the 
IG and 20% of the WL failed to do the post-randomization assessment. This rate is 
in accordance with previous mindfulness IMI among students (Lahtinen et al., 2023). 
It is no surprise to have fewer dropouts in a waitlist control condition because the 
participants of this condition got access to the intervention only after completing the 
post-randomization assessment. In order to avoid dropouts, we sent out six reminder 
emails to participants who did not complete this assessment. However, the success of 
these measures was limited. Future trials might include reminder SMS or phone calls to 
decrease the dropout rate.

The intervention adherence rate among IG participants was 40%. This rate is in 
line with a recent meta-analysis of online mindfulness interventions conducted with 
students and non-student populations, in which adherence rates ranged from 35 to 92% 
(Sommers-Spijkerman et al., 2021). Although guided IMI correlated with higher rates of 
adherence (Treanor et al., 2021; Zarski et al., 2016), this was not the case in our trial. 
According to a review, some factors related to an increase in adherence to IMI are the 
female gender, being in the control group, having time flexibility to do the intervention, 
computer literacy, guidance, and depth of personalized feedback to increase self-efficacy 
(Beatty & Binnion, 2016). Although our sample embodied some of these factors, e.g. 
guidance, others could be improved. Program content seems to be a decisive factor in 
adherence. Credibility, positive perceptions of the intervention content, personalization 
of the intervention team (e.g. providing a photo of the team), and intensity (e.g. too 
long/short and/or being too generic) of the content play a role in adherence (Beatty & 
Binnion, 2016). The inclusion of some persuasive design aspects might aid adherence as 
well (Baumeister et al., 2019). As mentioned by the participants as well, computer-human 
dialogue support, e.g. audio and visual content, and social support, e.g. competition, 
categories can be improved in a future definitive trial.

One specific component of this trial was that we adapted our intervention to a 
culturally diverse group of international students. This diversity of the target group 
might require novel intervention features beyond surface structure changes (Resnicow 
et al., 2000) to increase adherence. Adapting an intervention for a group of participants 
from various cultural, social, and financial backgrounds is particularly challenging, and 
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naturally, offering intervention content as common as possible to be able to appeal to 
the majority is demanding. Therefore, one should carefully inspect all the parameters 
and make sure that the cultural adaptation of the IMI adds a substantial benefit to its 
target group. In this context, evidence of cultural adaptations’ substantial benefits is still 
inconclusive. Based on a recent meta-analysis, cultural adaptation of health promotion 
IMI might not be worth the considerable amount of effort because such adaptions do 
not seem to yield better effectiveness compared to active and passive controls (Balci et 
al., 2022). However, a previous review suggested that culturally adapted face-to-face and 
online interventions resulted in reducing depression and anxiety (Harper Shehadeh et 
al., 2016). Moreover, cultural adaptions are poorly reported in existing literature, which 
makes it difficult to compare across studies and draw definitive conclusions (Balci et 
al., 2022). The next step should include comparing an adapted IMI to a non-adapted 
intervention. Such dismantling trials could provide insights into whether cultural adapta
tion processes are actually beneficial. In a recent trial, a non-culturally adapted sleep 
IMI yielded beneficial effects for culturally diverse international student groups (Spanhel, 
Burdach, et al., 2021). This might bring out the idea that some intervention contents 
might not significantly benefit from an elaborate adaptation process, especially for low 
threshold interventions (Böttche et al., 2021; Cuijpers et al., 2018; Spanhel, Burdach, et 
al., 2021). This trend emerged in our results as well, where we only realized surface-level 
adaptations (Resnicow et al., 2000) and still found potential effectiveness. More impor
tantly, IMI have different mechanisms of change, therefore a detailed cultural adaptation 
might be beneficial for a certain IMI content or delivery, but not for all (Domhardt et 
al., 2021; Heim & Kohrt, 2019). In a review, most of the culturally adapted interventions 
did not modify their core contents but included core additions and delivery methods 
to make the intervention more acceptable to the new target group while ensuring the 
fidelity of the original intervention (Chu & Leino, 2017). For mindfulness-based IMI, 
valued living, cognitive fusion, present moment awareness, and acceptance are effective 
mediators among college students (Levin, Haeger, Pierce, & Twohig, 2017; Viskovich & 
Pakenham, 2020). Some of these mediators are part of the universal human condition, 
therefore, might not even need any adaptation. Lastly, acculturation might play a role in 
attitudes toward seeking mental health (Lu et al., 2014). Therefore, acculturation levels 
of international students might be considered when adapting or developing interventions 
for this population.

Only six negative effects were reported and these were low to mild in extent. 
Moreover, the IMI caused no suicidal ideation. Negative effects of psychotherapy are 
expected and their reporting is increasing (Rozental et al., 2018). This result suggested 
that StudiCareM-E is a rather safe intervention, and might be also administered in an 
unguided form.

Furthermore, StudiCareM-E participants showed improvements in mindfulness, anxi
ety, and well-being levels. Stress and depression scores did not reach significance. While 
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a trend suggests possible beneficial effects regarding these outcomes, a powered defini
tive trial would be necessary to confirm these effects since this trial was only powered 
for feasibility. The mean effect sizes are higher than in a meta-analysis of online mind
fulness interventions compared to a waitlist and no-treatment controls (Spijkerman et 
al., 2016). However, trials with waitlist control groups tend to yield higher effect sizes 
(van Agteren et al., 2021), thus in order to validate the StudiCareM-E’s efficacy, research 
should initially test this in a powered trial with more follow-up points, and compare it to 
treatment as usual, a placebo control group or active controls.

Like any other, this trial is not free from limitations. Firstly, our sample mostly 
consisted of female participants, therefore our results cannot be generalized to male 
or non-binary populations. However, this is a common trend in psychological interven
tions. Secondly, a major limitation of this trial was grouping international students 
from various backgrounds and living situations under the label of international students, 
consequently masking potential differences among them. Thirdly, our sample consisted 
of participants with diverse cultural backgrounds. According to a meta-analysis of 99 
studies, it was found that studies with more homogenous participants in terms of cultural 
background yielded larger effect sizes (Soto et al., 2018). Even though culturally adapted, 
this intervention was in English. People prefer to have a unity of language with their 
mental health care provider (Villalobos et al., 2016), and providing interventions in the 
chosen language of the client is a significant predictor of better outcomes (Soto et al., 
2018). Despite this fact, participants assessed the language of the intervention as being 
easy to understand. However, still providing the intervention content in the participant’s 
chosen language might increase the efficacy of the intervention further. Therefore, a 
future definitive trial might consider offering the same intervention in different languag
es to choose from and might adapt the intervention based on parsimonious social and 
cultural features. Fourth, this feasibility trial used a WL control group. As expected, trials 
of culturally adapted face-to-face mental health interventions with a WL group resulted 
in higher effect sizes, compared to an active control condition (d = 0.53 vs d = 0.47) (Soto 
et al., 2018). This is also true for IMI (Sommers-Spijkerman et al., 2021). Fifth, due to 
high dropout and low adherence, we were able to collect less qualitative and quantitative 
data to inform acceptability and potential efficacy. Assessment dropout was 35% in total, 
which is in accordance with the previous research (Nilsson et al., 2004). Possible reasons 
for this may include a lack of monetary incentives, procrastination, and the typical work
load of student life. In order to tackle potential bias arising from differential dropout, we 
multiply imputed our data with the assumption of missing at random (Bell et al., 2013), 
and added baseline values as covariates in all regression models. However, there was a 
baseline difference between assessment dropout and non-dropouts where, participants 
who completed the post-randomization assessment had a slightly higher stress level in 
the beginning of the study, therefore might be more motivated, needed a medium to deal 
with the stress, and had more place to grow. Lastly, this feasibility trial reached a limited 
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sample size; therefore, the initial efficacy results should be interpreted with caution. An 
inspection of sustainability of intervention effect beyond post-treatment is warranted.

Conclusion
Online interventions to decrease stress and improve the well-being of international 
university students seem to have great potential, whereas face-to-face offers are not 
often utilized and benefited in limitation. Despite being presented to vastly culturally 
diverse student groups, StudiCareM-E yielded beneficial results with good acceptability 
and non-crucial negative effects. A future definitive RCT might offer a more robust 
efficacy and potential moderator and mediator effects.
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Abstract
Background: The OASIS and ODSIS scales are two transdiagnostic brief 5-item instruments 
designed to assess the severity and functional impairment associated with symptoms of anxiety 
and depression, respectively. The present study aimed to adapt and validate the online versions of 
both scales in Buenos Aires, Argentina.
Method: A sample of 344 women and men from the general population of Buenos Aires completed 
a test battery consisting of the OASIS, the ODSIS, the Beck Depression Inventory (BDI), the Beck 
Anxiety Inventory (BAI), the Positive and Negative Affect Scale (PANAS) and the Multicultural 
Quality of Life Index (MQLI). Descriptive statistics and item discrimination of both scales were 
analyzed, as well as their factorial structure, internal consistency, and convergent and discriminant 
validity, using the R programming language.
Results: The results showed a unidimensional factorial structure, excellent internal consistency, 
and adequate construct validity for both the OASIS and the ODSIS.
Conclusion: These results supports the use of both scales as valid and reliable instruments to 
assess severity and interference due to anxiety and depression in the general population of Buenos 
Aires, Argentina.
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Highlights
• Both scales are valid and reliable instruments for the assessment and detection of 

anxiety and depressive symptoms.
• Their availability is important for the reliable application of the Unified Protocol in 

our country.
• They can be used in our context in an online format without compromising their 

psychometric properties.

Emotional disorders (Barlow, 1991) are the most frequent psychological problems in the 
Argentinian population. The lifetime prevalence of anxiety disorders reaches 16.4% and 
for major depressive disorder it reaches 8.7%, while their annual prevalence reaches 9.4% 
and 3.8%, respectively (Stagnaro et al., 2018). Additionally, both groups of disorders are 
costly (Parés-Badell et al., 2014; Ruiz-Rodríguez et al., 2017), interfering (Kazdin & Blase, 
2011; Olatunji et al., 2007) and highly comorbid problems (Brown et al., 2001; Brown & 
Barlow, 2009).

There are multiple tools to assess general anxiety and depression, such as the Beck 
Anxiety Inventory (BAI; Beck et al., 1988; Argentinian adaptation by Vizioli & Pagano, 
2020) or the Beck Depression Inventory (BDI; Beck et al., 1996; Argentinian adaptation 
by Brenlla & Rodríguez, 2006). Similarly, there are also numerous instruments to assess 
symptoms associated with specific anxiety disorders, such as the Penn State Worry 
Questionnaire (PSWQ; Meyer et al., 1990; Argentinian adaptation by Rodríguez Biglieri 
& Vetere, 2011) for generalized anxiety disorder, and the Panic Disorder Severity Scale 
(PDSS; Shear et al., 1997) for panic disorder, not yet adapted to our setting.

However, all of these instruments are limited to assessing the frequency and intensity 
of specific symptoms and do not offer a global measure of the severity and interference 
associated with these symptoms, either in established disorders or at subclinical levels 
(González Robles et al., 2018; Norman et al., 2006). Scales of this type do not adequately 
reflect the impact of symptoms on functioning (Bentley et al., 2014) and are of little use 
in assessing the overall impact of treatment (Ito, Oe, et al., 2015).

Similarly, while scales designed to assess specific symptoms of specific diagnoses are 
ideal for detailed assessments, they are less useful in clinical settings when assessing 
comorbid cases (Campbell-Sills et al., 2009). Additionally, the use of different scales can 
be time-consuming and impractical in settings such as primary care (Campbell-Sills et al., 
2009; Osma et al., 2019).

In view of these problems, two scales have been developed to capture the severity and 
interference of anxious and depressive symptomatology in a brief and transdiagnostic 
manner–that is, regardless of the diagnostic category of these symptoms: the Overall 
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Anxiety Severity and Impairment Scale (OASIS; Norman et al., 2006) and the Overall 
Depression Severity and Impairment Scale (ODSIS; Bentley et al., 2014).

The OASIS is a brief scale designed to assess the severity and interference associated 
with anxiety. It can be used with individuals with one or more anxiety disorders or 
with anxiety symptoms below the diagnostic threshold. It consists of 5 items referring 
to the past week and it’s scored on a Likert-type scale ranging from 0 to 4. Higher 
scores indicate greater anxiety-related severity and impairment. Severity is captured by 
items that ask for the frequency and intensity of anxiety symptoms (e.g., "2. In the last 
week, when you have felt anxious, how intense or severe was your anxiety?"), while 
interference is measured by items that assess the impact of these symptoms on work/
school and social life. It also includes an item that evaluates avoidance as a specific 
symptom of anxiety. In its original version, it yielded a mean of 7.16 (SD = 3.05), excellent 
internal consistency (α = .80), a unifactorial structure and excellent convergent validity 
in a non-clinical sample (Norman et al., 2006).

The scale was developed to capture common domains of all anxiety disorders in 
a fast and simple way in demanding clinical settings such as primary care (González-
Robles et al., 2018), and to monitor changes in symptoms over the course of treatment 
(Campbell-Sills et al., 2009). It was validated in both clinical and non-clinical samples 
and in paper-and-pencil and online formats, showing excellent internal consistency and 
good convergent and discriminative validity (Bragdon et al., 2016; Campbell-Sills et al., 
2009; Farrahi et al., 2020; González-Robles et al., 2018; Hermans et al., 2015; Ito, Oe, 
et al., 2015; Moore et al., 2015; Norman et al., 2006; Norman et al., 2011; Osma et al., 
2019; Osma et al., 2021; Sandora et al., 2021). Different cut-off scores have been proposed 
to discriminate between people with clinical and subclinical anxiety in their different 
validations (see Table 1).

The ODSIS was developed based on the OASIS in order to capture the severity and 
interference associated with depressive symptoms. It maintains the same structure of 
5 items, which refer to the last week and are scored on a Likert-type scale ranging 
from 0 to 4, with higher scores indicating greater severity and functional interference 
associated with depression (Bentley et al., 2014). Like the OASIS, its items assess the 
frequency and intensity of depressive symptoms and their interference with work/school 
and social life (e.g., "5. In the past week, how much has depression interfered with 
your social life and relationships?"). The most notable difference is that the OASIS item 
assessing avoidance was replaced by one assessing interference due to loss of interest 
and difficulty experiencing pleasure as a symptom of depression. In its original version, it 
yielded a mean of 5.50 (SD = 5.04), excellent internal consistency (α = .94), a unifactorial 
structure, and adequate convergent and discriminant validity in the clinical subsample 
(Bentley et al., 2014).
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Table 1

Validations of the OASIS

Authors Country Sample Format M (SD)
Cutoff 
points

Bragdon et al. (2016) USA Clinical sample
(N = 202)

Paper-and-pencil AD: 9.63 (SD = 4.69)
WAD: 4.96 (SD = 4.26)

–

Campbell-Sills et al. (2009) USA Clinical sample
(N = 1036)

Paper-and-pencil 10.77 (SD = 4.02) 8

Farrahi et al. (2020) Iran Students sample
(N = 464)

Paper-and-pencil 4.83 (SD = 3.68) –

González-Robles et al. 

(2018)

Spain Clinical sample
(N = 583)

Online 8.69 (SD = 4.21) 7.5

Hermans et al. (2015) Netherlands Clinical sample
(N = 257)

Paper-and-pencil AD: 8.46 (SD = 3.96)
WAD: 3.00 (SD = 3.51)

5

Ito, Oe, et al. (2015) Japan Clinical (N = 1667) and 
Non-clinical sample 
(N = 1163)

Online Clinical: 9.69 (SD = 5.55)
Non-clinical: 5.56 
(SD = 4.91)

9

Moore et al. (2015) USA Clinical sample
(N = 347)

Paper-and-pencil 9.35 (SD = 4.38) 8

Norman et al. (2006) USA Students sample
(N = 711)

Paper-and-pencil 7.16 (SD = 3.05) –

Norman et al. (2011) USA Students sample
(N = 171)

Paper-and-pencil 6.61 (SD = 4.01) 8

Osma et al. (2019) Spain Clinical sample
(N = 339)

Paper-and-pencil 10.45 (SD = 4.49 10

Osma et al. (2021) Spain Students sample
(N = 382)

Online 3.92 (SD = 4.13) 4

Sandora et al. (2021) Czech 
Republic

Non clinical sample
(N = 2912)

Online 9.50 (SD = 4.25) 15

Note. AD = Anxiety disorders; WAD = Without anxiety disorders; SD = Standard deviation.

This scale was designed to be used across mood disorders and with depressive symptoms 
below the diagnostic threshold (Bentley et al., 2014). It was validated in clinical and non-
clinical samples and in paper-and-pencil and online formats, showing excellent internal 
consistency and good convergent and discriminative validity (Bentley et al., 2014; Ito, 
Bentley, et al., 2015; Mira et al., 2019; Osma et al., 2019; Osma et al., 2021; Sandora et al., 
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2021). Different cut-off scores have been proposed to discriminate between people with 
clinical and subclinical depression in their different validations (see Table 2).

Table 2

Validations of the ODSIS

Authors Country Sample Format M (SD)
Cutoff 
points

Bentley et al. (2014) USA 1. Clinical sample 
(N = 100)

2. Students sample 
(N = 566)

3. Community sample 
(N = 189)

Paper-and-pencil 1. 5.50 (SD = 5.04)
2. 2.57 (SD = 3.36)
3. 5.16 (SD = 4.81)

8

Ito, Bentley, et al. (2015) Japan Clinical (N = 1667) and 
Non-clinical sample 
(N = 1163)

Online Clinical: 8.68 
(SD = 6.32)
Non-clinical: 3.67 
(SD = 4.87)

5

Mira et al. (2019) Spain Clinical sample
(N = 474)

Online 7.83
(SD = 4.90)

5

Osma et al. (2019) Spain Clinical sample
(N = 339)

Paper-and-pencil 9.87
(SD = 5.14)

10

Osma et al. (2021) Spain Students sample
(N = 382)

Online 2.79
(SD = 4.06)

5

Sandora et al. (2021) Czech 
Republic

Non-clinical sample
(N = 2912)

Online 8.73
(SD = 4.34)

12

Note. M = Mean; SD = Standard deviation.

The administration of instruments in online format has increased in recent years, due to 
advantages such as accessibility and ease of administration and scoring (van Ballegooijen 
et al., 2016). Although paper and online versions of the same instrument often correlate 
strongly, mean scores and psychometrics may differ (Alfonsson et al., 2014), so specific 
validations need to be conducted for online administration. Both the OASIS and ODSIS 
were developed in paper-and-pencil format, and their online use requires specific valida
tion in this format, as was conducted in other media (González-Robles et al., 2018; Mira 
et al., 2019).

Considering that both anxiety disorders and depression are highly prevalent, comor
bid and often associated with significant distress and interference, it is necessary to 
have transdiagnostic measures to capture the severity and interference associated with 
anxious and depressive symptomatology in our local environment. Although there are 
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instruments designed to assess symptoms of anxiety and depression that have been 
adapted and validated in our setting, none of them can quickly capture the severity and 
social and occupational interference associated with such symptomatology. The present 
study aims to carry out the linguistic, cultural and psychometric adaptation of the online 
versions of the OASIS and ODSIS scales in the population of Buenos Aires, Argentina.

Method

Linguistic and Cultural Adaptation
The adaptation of both instruments was carried out taking into consideration the rec
ommendations of the International Test Commission (ICT) for the adaptation of tests 
to other cultures (Muñiz et al., 2013). The translation into Spanish was carried out 
following a direct translation method by five independent translators and five judges 
who evaluated the quality of the translations on a Likert scale from 1 (quite different) to 
4 (identical). The translations that received the highest number of high scores (3 or 4) on 
the Likert scale from the judges were selected to form the preliminary versions of both 
scales.

With the preliminary version of the instrument, a pilot test was carried out with 
a sample of 12 individuals using Google Forms, in which the comprehension of the 
items was evaluated and a first analysis of the items was carried out. Participants signed 
an informed consent form expressing their voluntary participation. The final adapted 
versions of both instruments can be found in Appendices A and B (see Supplementary 
Materials).

Procedure
The psychometric properties of the translated and culturally adapted versions of the 
OASIS and the ODSIS were analysed. The recruitment of participants was non-probabil
istic using the snowball method through the dissemination of flyers on social media. All 
participants gave their consent to participate in the study in which the confidentiality 
of the data, the purposes of the research and the possibility of withdrawing from the 
study at any time were clarified. All participants then completed a set of scales through a 
virtual Google Forms questionnaire.

Participants
The sample consisted of 344 adults (18-65 years old) from the general population residing 
in the City of Buenos Aires (26.7%, N = 92), Greater Buenos Aires (49.1%, N = 169) and 
the Province of Buenos Aires (24.1%, N = 83), Argentina. The mean age of the sample was 
29.44 (SD = 10.62). The 80.5% identified with the female gender (N = 277), 19.2% with the 
male gender (N = 66) and the remaining 0.3% with a fluid gender (N = 1). In terms of 
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educational level, 56.1% had completed secondary school (N = 193), 43.3% had completed 
university (N = 149) and 0.6% had completed primary school (N = 2).

Instruments
Socio-Demographic Questionnaire

As part of the test battery, an ad-hoc questionnaire was included in which the partici
pants' age, gender, place of residence and level of education were asked.

Beck Depression Inventory II (BDI II)

The BDI-II (Beck et al., 1996; Argentinian adaptation by Brenlla & Rodríguez, 2006) is 
an inventory designed to assess depressive symptoms. It consists of 21 items referring 
to the past week and is scored on a Likert-type scale from 0 (not at all) to 3 (severely). 
The higher the score, the greater the severity of the depressive symptomatology. The 
validation in our setting showed an adequate internal consistency with a Cronbach's 
alpha coefficient of .88.

Beck Anxiety Inventory (BAI)

The BAI (Beck et al., 1988; Argentinian adaptation by Vizioli & Pagano, 2020) is com
posed of 21 items that assess the severity of anxiety symptoms. Each item refers to 
specific anxiety symptoms and is scored on a Likert-type scale from 0 (not at all) to 4 (it 
bothered me a lot). Higher scores indicate greater severity of the anxiety symptomatolo
gy. Its validation in the local setting yielded a Cronbach's alpha coefficient of 0.93.

Brief Positive and Negative Affect Schedule (PANAS)

The PANAS (Thompson, 2007; Argentinian adaptation by Moriondo et al., 2012) is an in
strument designed to dimensionally measure positive and negative affect. In the present 
study, the short version of the instrument designed by Thompson (2007) and adapted 
to Argentina by Moriondo et al. (2012) was selected, consisting of four subscales: trait 
positive affect (five items), trait negative affect (five items), state positive affect (five 
items) and state negative affect (five items). Each item is scored on a Likert-type scale 
from 1 (very little or not at all) to 5 (very much or completely). It was adapted in our 
context with a Cronbach's alpha coefficient of .73 (.84 for negative affect and .75 for 
positive affect).

Multicultural Quality of Life Index (MQLI)

The MQLI (Mezzich et al., 1996; Argentinian adaptation by Jatuff et al., 2007) is a 
self-administered instrument designed to assess quality of life in a brief, multicultural 
and multidimensional way. It consists of 10 items assessing different aspects of quality 
of life, each of which is scored on a Likert-type scale from 1 (poor) to 10 (excellent). 
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All sub-dimensions are summed to produce the Global Quality of Life Index. The higher 
the score, the higher the quality of life perceived. It was adapted to our setting with a 
Cronbach's alpha of .85.

Overall Anxiety Severity and Impairment Scale (OASIS)

The OASIS (Norman et al., 2006) is a brief scale designed to measure the severity and 
interference associated with anxiety symptoms. It consists of 5 items inquiring about 
the frequency and intensity of anxiety symptoms, the interference caused by anxiety 
symptoms in school/work and social life and avoidance as a specific symptom of anxiety. 
Each item consists of 5 response options on a Likert-type scale from 0 (little or none) 
to 4 (extreme). It was adapted to Spanish in Spain with a Cronbach's alpha of .86 
(González-Robles et al., 2018).

Overall Depression Severity and Impairment Scale (ODSIS)

The ODSIS (Bentley et al., 2014) is a brief scale designed to measure the severity and 
interference associated with depressive symptoms. It consists of 5 items inquiring about 
the frequency and intensity of depressive symptoms, the interference caused by depres
sive symptoms in school/work and social life and the difficulty experiencing pleasure 
and/or interest as a specific symptom of depression. Each item consists of 5 response 
options on a Likert-type scale ranging from 0 (little or none) to 4 (extreme). It was 
adapted to Spanish in Spain with a Cronbach's alpha of .92 (Mira et al., 2019).

Data Analysis
All analyses were carried out using the R programming language. First, the sociodemo
graphic characteristics of the sample (N = 344) and the descriptive statistics (mean, 
variance, skewness and kurtosis) of both OASIS and ODSIS items were analysed.

Prior to the analysis of the internal structure of both scales, the existence of adequate 
intercorrelation between items was assessed using the Kaiser-Meyer-Olkin measure of 
sampling adequacy and Bartlett's test of sphericity. To analyse the factor structure, 
a Confirmatory Factor Analysis was carried out. Following Norman et al. (2006) and 
Bentley et al. (2014), a one-factor model was tested for both scales. The fit of the models 
was assessed using the Comparative Fit Index (CFI), the Tucker-Lewis Index (TLI) and 
the Standardised Mean Squared Error (SRMR) as criteria. The following cut-off scores 
were used to determine a good fit: CFI and TLI around .90 and SRMR below 0.08 (Marsh 
et al., 2004).

For the analysis of internal consistency, both Cronbach's Alpha and Omega Coeffi
cients were calculated (Dunn et al., 2014). Convergent and discriminant validity was 
explored by calculating Pearson's r correlations between the OASIS and ODSIS and 
well-established measures of anxiety (BAI), depression (BDI), positive and negative affect 
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(PANAS) and quality of life (MQLI). To interpret the correlation values, the p-value was 
calculated and the benchmarks for r-values proposed by Hinkle et al. (2003) were used. 
r-values between .90 and 1.00 were considered very high, those between .70 and .90 were 
considered high, those between .50 and .70 were considered moderate and those between 
.30 and .50 were considered low. Corrected item-total correlations were also calculated to 
analyze the discrimination of the items of both scales.

We also wanted to explore the existence of differences in the scores of both scales 
regarding gender. For this purpose, a Student's t-test for independent samples was per
formed. Because the criteria of normality and homoscedasticity of variances were not 
met in all groups, a Wilcoxon test was also performed. Finally, a linear regression was 
performed to determine whether age was a good predictor of change in severity levels of 
depression and anxiety.

Results

Descriptive Analysis of the Items
The mean score of the OASIS in the sample analysed was 6.52 (SD = 3.90). The mean, 
variance, skewness and kurtosis of each item were analysed. All items had skewness and 
kurtosis values between -1 and 1, suggesting a normal distribution (see Table 3).

Table 3

Mean, Standard Deviation, Skewness, and Kurtosis of OASIS Items

Item M SD Skewness Kurtosis

1 1.88 0.96 0.38 -0.43

2 1.62 0.86 0.01 -0.32

3 0.96 1.03 1 0.54

4 1.98 0.95 0.75 0.06

5 0.99 1.04 0.83 -0.06

As for the ODSIS, the mean score in the sample analysed was 4.48 (SD = 4.40). All items 
had skewness and kurtosis values between -1 and 1.03, suggesting a normal distribution 
(see Table 4).

Item Discrimination Analysis
Item discrimination was calculated using corrected item-total correlations. All OASIS 
items showed to discriminate adequately (r > .30) [Item 1 (r = .66), Item 2 (r = .68), Item 
3 (r = .65), Item 4 (r = .73), Item 5 (r = .67)]. Similarly, the ODSIS items also showed 
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adequate discrimination (r > .30) [(Item 1 (r = .84), Item 2 (r = .83), Item 3 (r = .87), Item 4 
(r = .84), Item 5 (r = .81)].

Internal Structure Analysis
First, the existence of adequate intercorrelation between items was assessed using the 
Kaiser-Meyer-Olkin measure of sampling adequacy and Bartlett's test of sphericity, ob
taining evidence suggesting the feasibility of conducting a factor analysis for both the 
OASIS (KMO = .83; χ2 = 227.86, gl = 10, p < .001) and the ODSIS (KMO = .87; χ2 = 
452.48, gl = 10, p < .001). Confirmatory factor analysis (CFA) was then conducted on 
the one-factor model proposed in previous research for the OASIS (Norman et al., 2006) 
and ODSIS (Bentley et al., 2014). Model fit was determined by the Comparative Fit Index 
(CFI = .991 for the OASIS; CFI = .999 for the ODSIS), the Tucker-Lewis Index (TLI = 
.982 for the OASIS; TLI = .997 for the ODSIS) and the standardised root mean square 
error (SRMR = .061 for the OASIS; SRMR = .031 for the ODSIS), obtaining adequate 
goodness-of-fit indices.

Internal Consistency Analysis
For the analysis of internal consistency, Cronbach's alpha coefficient was calculated, 
obtaining a value of α = .90 for the OASIS and α = .97 for the ODSIS. The Omega 
coefficient yielded a value of ω = .93 for the anxiety scale and ω = .93 for the depression 
scale.

Convergent and Discriminant Validity
Pearson's r correlations between the OASIS, the ODSIS and related scales are shown in 
Table 5. A high and significant positive association was found between the OASIS and 
the ODSIS, r(343) = .70, p < .01, the BDI, r(343) = .70, p < .01, and between the OASIS 
and the BAI, r(343) = .73, p < . 01. A moderate and significant positive association was 

Table 4

Mean, Standard Deviation, Skewness, and Kurtosis of ODSIS Items

Item M SD Skewness Kurtosis

1 0.96 0.98 0.92 0.45

2 0.88 0.92 0.72 -0.19

3 0.89 1.05 1.02 0.2

4 0.77 0.93 1.03 0.15

5 0.77 1 1.02 1
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found between the OASIS and the negative trait affectivity, r(343) = .61, p < .05, and 
state, r(343) = .54, p < .05, subscales of the PANAS. On the other hand, a moderate and 
significant negative association was found between the OASIS and the MQLI, r(343) = 
-.66, p < .01, and a low and significant negative association between the OASIS and the 
positive trait affectivity, r(343) = -.46, p < .05, and state, r(343) = -.42, p < .01, subscales of 
the PANAS.

Table 5

Correlations Between OASIS and ODSIS and Other Scales

OASIS ODSIS BDI BAI MQLI
PANAST

NA
PANAST

PA
PANASS 

NA
PANASS 

PA

OASIS – .70** .70** .73** -.66* .61* -.46* .54* -.42**

ODSIS .70** – .73** .62** -.65** .51** -.49** .46** -.40**

Note. OASIS = Overall Anxiety Severity and Impairment Scale; ODSIS = Overall Depression Severity and 
Impairment Scale; BDI = Beck Depression Inventory; BAI = Beck Anxiety Inventory; MQLI = Multicultural 
Quality of Life Index; PANAST = Positive and Negative Affect Scale Trait; PANASS = Positive and Negative 
Affect Scale State; NA = Negative Affect; PA = Positive Affect.
*p < .05. **p < .01.

A high and significant positive association was found between ODSIS and BDI, r(343) 
= .73, p < .01, a moderate and significant positive association between ODSIS and BAI, 
r(343) = .62, p < .01, and the negative trait affectivity subscale, r(343) = .51, p < .01, of the 
PANAS and a low and significant positive association with the negative state affectivity 
subscale, r(343) = .46, p < .01. On the other hand, a moderate and significant negative 
association was found between the ODSIS and the MQLI, r(343) = -.65, p < .01, and a low 
and significant negative association between the ODSIS and the positive trait, r(343) = 
-.49, p < .01, and state, r(343) = -.40, p < .01, subscales of the PANAS.

Differences According to Gender and Age
Differences in OASIS and ODSIS scores were assessed regarding gender. A t-test was 
conducted to compare the OASIS and ODSIS scores of those who reported identifying 
with the female gender and those who reported identifying with the male gender to 
explore the existence of significant gender differences. It was found that females scored 
significantly higher than males on both the OASIS, t(107) = -2.76, p < .01, and ODSIS, 
t(117) = -2.91, p < .01. Considering that the assumption of normality in the groups was 
not met, a Wilcoxon test was also performed, which also yielded statistically significant 
differences for OASIS, W = 10935, p < .05, and ODSIS, W = 10783; p < .05.

Finally, to assess whether age functioned as a good predictor of anxiety severity and 
interference, a linear regression was performed taking the OASIS score as the dependent 
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variable and age as the predictor variable. It was found that the higher the age, the lower 
the severity and interference due to anxiety, β = -0.10, F(1, 342) = 27.75, p < .001, R 2 = 
.07. The same procedure was performed to determine whether age functioned as a good 
predictor of severity and interference due to depression, finding that the older the age 
the lower the severity and interference due to depression, β = -0.10, F(1, 342) = 23.13, p < 
.001, R 2 = .06.

Discussion
The aim of the present study was to carry out the adaptation and validation of the 
OASIS and ODSIS in the Argentine population in an online format. The psychometric 
validation included the analysis of item discrimination, factorial structure, internal con
sistency, convergent and discriminant validity, and differences in scores as a function of 
sociodemographic variables for both scales.

Considering only those adaptations that took participants from the general popula
tion, both the OASIS (M = 6.52; SD = 3.90) and the ODSIS (M = 4.48; SD = 4.40) yielded 
mean scores higher than those obtained in the Japanese (Ito, Oe, et al., 2015; Ito, Bentley, 
et al., 2015) adaptations, but lower than those obtained in the Czech study (Sandora et al., 
2021). The latter may be due to the fact that in the Czech study the data were collected 
during the COVID-19 pandemic, which may have influenced the scores obtained. Also, 
the ODSIS yielded higher mean scores than those obtained in the non-clinical subsample 
of the original validation (Bentley et al., 2014). The higher scores obtained in local adap
tations compared to Japanese or American ones may be linked to the high prevalence of 
problems linked to anxiety and depression in Argentina (Stagnaro et al., 2018).

On the other hand, taking into account the adaptations that were performed in online 
format, as expected the local adaptations presented lower scores than those that took a 
clinical sample (González-Robles et al., 2018; Mira et al., 2019) but higher than the one 
that took a sample of students (Osma et al., 2021). However, all the above comparisons 
should be taken with caution because there have been no studies investigating the 
cross-cultural measurement invariance of these scales.

The 5 items of both scales were found to discriminate adequately (r > .30), indicating 
that they allow to distinguish between people with different levels of severity and 
interference due to anxiety and depression, respectively.

As in previous research (Bentley et al., 2014; Norman et al., 2006; Osma et al., 2019), 
confirmatory factor analysis revealed a unidimensional factor structure with strong 
factor loadings for all items of both scales. Regarding reliability, both the OASIS and 
the ODSIS demonstrated excellent internal consistency in the sample of Argentinian 
participants (α = .90 and ω = .93. for the OASIS and α = .97 and ω = .93. for the 
ODSIS), showing values similar to those of previous validations performed in the general 
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population (Bentley et al., 2014; Ito, Bentley, et al., 2015; Ito, Oe, et al., 2015; Sandora et 
al., 2021).

Regarding construct validity, significant positive correlations were found between the 
OASIS and the BAI and between the ODSIS and the BDI, providing evidence for the 
convergent validity of both scales with two of the most widely used instruments for 
the assessment of anxiety and depression. The fact that significant positive correlations 
were also found between the OASIS and the ODSIS, the BDI and the PANAS subscales 
of trait and state negative affect, but lower than that found for the BAI, is interpreted as 
evidence of the discriminant validity of the instrument. Likewise, the fact that significant 
positive correlations were also found between the ODSIS and the OASIS, the BAI and 
the negative trait and state affect subscales of the PANAS, but lower than that found in 
relation to the BDI, is interpreted as evidence of the instrument's discriminant validity. 
Taken together, these findings provide evidence of adequate construct validity for both 
the OASIS and the ODSIS, in agreement with previous research (González-Robles et al., 
2018; Mira et al., 2019; Osma et al., 2019; Osma et al., 2021).

In contrast to previous adaptations (González-Robles et al., 2018; Ito, Bentley, et al., 
2015; Ito, Oe, et al., 2015; Mira et al., 2019), significant differences were found in the 
OASIS and ODSIS total scores as a function of gender and age. Individuals who identified 
with the female gender scored significantly higher on both scales than males, which is 
consistent with previous literature that indicates that Argentinian women are 85% more 
likely to suffer from anxiety disorders than men (Stagnaro et al., 2018). Furthermore, in 
line with the research by Stagnaro et al. (2018), which reported a higher prevalence of 
emotional disorders in younger individuals, it was found that the levels of severity and 
interference due to anxiety and depression decrease with increasing age. The older the 
age, the lower the severity and interference due to anxiety and depression.

In sum, the results of the present study are consistent with those obtained in previous 
validations performed in the general population (Bentley et al., 2014; Ito, Bentley, et al., 
2015; Ito, Oe, et al., 2015; Sandora et al., 2021), and support the OASIS and ODSIS scales 
as valid and reliable instruments to assess the severity and functional interference due to 
anxiety and depression in the general population of Buenos Aires, Argentina.

This is the first study to evaluate the psychometric properties of the OASIS and 
ODSIS scales in Argentina. Having instruments adapted to our environment that allow 
us to measure the severity of anxiety and depression and their level of interference in 
daily functioning is essential to assess and detect both groups of disorders, which are 
highly prevalent in our population (Stagnaro et al., 2018), whether they occur in isolation 
or in comorbidity, both in clinical and non-clinical settings. Their availability is also a 
first step for the reliable application of the Unified Protocol, a transdiagnostic treatment 
designed to address emotional disorders that uses both scales to measure the patient's 
change in anxiety and depressive symptomatology on a weekly basis (Barlow et al., 
2011).
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Furthermore, and in line with previous research (González-Robles et al., 2018; Ito, 
Bentley, et al., 2015; Ito, Oe, et al., 2015; Mira et al., 2019), the results also suggest 
that both the OASIS and the ODSIS can be used in our setting in an online format 
without compromising their psychometric properties. Having adapted instruments in 
online format is important because it enables their use in the context of internet-based 
interventions, which have proliferated in recent decades in the field of cognitive-be
havioral therapies (Andersson et al., 2019). The development of these interventions is 
especially important in Argentina, where access to evidence-based treatments is difficult 
and the inclusion of the technology in academia is still scarce (Distéfano et al., 2015). The 
availability of both scales in online format represents a contribution to this promising 
field in Argentina.

Limitations
Limitations of the study include the fact that the sample consisted of people from the 
general population of Buenos Aires, which limits the generalizability of the results to 
clinical settings and people from another regions of the country. In addition, no methods 
were used to guarantee whether the participants were receiving psychological treatment 
or have an actual mental disorder. Also, the mean age of the participants was very young 
and the educational level very high, which may have been related to the method chosen 
to reach them.

Another limitation was that the proportion of males and females was not balanced, 
which may have affected the representativeness of the results. Unlike previous studies 
(Sandora et al., 2021), the comparison between men and women was performed without 
having calculated measurement invariance between both genders because the sample 
size was smaller than recommended in the literature (<100) to calculate it (Meade & 
Bauer, 2007; Putnick & Bornstein, 2016). Finally, unlike previous adaptations, test-retest 
reliability, sensitivity to change and cut-off scores for both scales could not be established 
in our population. It would be desirable for future research to consider these aspects and 
analyse them in a clinical sample.
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The Supplementary Materials contain the following items (for access see Index of Supplementary 
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Abstract
Background: In the present study we aimed to develop a German version of the State-Trait 
Inventory for Cognitive and Somatic Anxiety (STICSA) and evaluate the psychometric properties. 
Associations of cognitive and somatic anxiety with other measures of anxiety, depression, and 
stress, elucidating possible underlying functional connections, were also examined, as symptoms of 
anxiety, depression and stress often overlap.
Method: Two samples (n1 = 301; n2 = 303) were collected online and in the lab, respectively. 
Dynamic connections between somatic and cognitive anxiety, other measures of anxiety, 
depression, and stress, were analyzed using a network approach. Psychometric analyses were 
conducted using exploratory and confirmatory factor analyses.
Results: We replicated and validated the two-factorial structure of the STICSA with the German 
translation. Network analyses revealed cognitive trait anxiety as the most central node, bridging 
anxiety and depression. Somatic trait anxiety exhibited the highest discriminant validity for 
distinguishing anxiety from depression.
Conclusion: The central role of cognitive symptoms in these dynamic interactions suggests an 
overlap of these symptoms between anxiety and depression and that differential diagnostics should 
focus more on anxious somatic symptoms than on cognitive symptoms. The STICSA could 
therefore be useful in delineating differences between anxiety and depression and for differential 
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assessment of mood and anxiety symptoms. Additional understanding of both cognitive and 
somatic aspects of anxiety might prove useful for therapeutic interventions.

Keywords
questionnaire, anxiety, depression, somatic symptoms, cognitive symptoms

Highlights
• Cognitive symptoms link depression and anxiety within a network approach.
• Somatic symptoms exhibit high discriminant validity towards depression.
• Differentiating subcomponents of anxious symptoms may help differentiate anxiety 

and depression.
• The German version of the STICSA is a reliable and valid measure of trait anxiety.

Anxiety disorders and depression are among the most prevalent mental disorders, are 
highly comorbid and cause a high burden of disease (Bandelow & Michaelis, 2015; Leray 
et al., 2011; Martin, 2003; Michael et al., 2007). Symptoms of anxiety, depression and 
stress often overlap (Mineka et al., 1998) and identifying overlapping and distinctive fea
tures of anxiety and depression is highly important (Eysenck & Fajkowska, 2018). Anxi
ety and depression are clearly not identical emotional states, but the high comorbidity 
rate and the diagnostic overlap point to common nonspecific features and mechanisms, 
that are also important for treatment (Eysenck & Fajkowska, 2018; Marchetti et al., 2016). 
There is also evidence that anxiety and depression dynamically interact and may trigger 
each other (Starr & Davila, 2012a, 2012c).

Anxiety can be divided into state and trait anxiety (e.g. Endler & Kocovski, 2001). 
Trait anxiety is a stable predisposition to experience anxiousness or to experience state 
anxiety frequently (Spielberger, 1966). State anxiety is an anxiety experienced within 
a specific moment and varies significantly between individuals and is associated with 
the development of pathological anxiety when experienced more often and with high 
intensity (Spielberger, 1966). Many models describing anxiety emphasize the multidimen
sionality of anxiety. This is particularly important when aiming for comprehensive 
assessment of anxiety and distinguishing anxiety from depression. Dimensions include 
cognitive, physiological and behavioral aspects of anxiety (Elwood et al., 2012). So far, 
established measures of anxiety rarely distinguish between cognitive and somatic dimen
sions of anxiety. The Cognitive Somatic Anxiety Questionnaire (Delmonte & Ryan, 1983; 
Schwartz et al., 1978) and the Endler Multidimensional Anxiety Scales (Endler et al., 
1991) both include scales on cognitive and somatic symptoms but exclusively focus on 
trait assessment.

Distinguishing between anxiety and depression requires examining the complex and 
multilayered facets of both syndromes (Eysenck & Fajkowska, 2018). Several approaches 
examine anxiety and depression in a common theoretical framework. One approach 
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suggests that anxiety focuses on the future and depression on the past resulting in 
respective cognitive biases (Eysenck et al., 2006; Pomerantz & Rose, 2014). However, 
there is evidence that worry and rumination differ in their effects on behavioral and 
physiological responses to every day events and stressors, and that there is not a specific 
link between anxiety and worry, or depression and rumination (Kircanski et al., 2017; 
Lewis et al., 2018). Beck’s content-specificity hypothesis suggests that anxiety is marked 
by a focus on danger, and in depression by self-deprecation (Beck, 1976; Beck et al., 
1987). Lastly, the tripartite model of anxiety and depression posits that anxiety and 
depression share a component of underlying negative affectivity or distress but anxiety 
is additionally marked by physiological hyperarousal, whereas depression is additionally 
marked by low positive affectivity (Clark, 2009; Clark & Watson, 1991). However, none 
of these approaches can fully capture the complexity of how anxiety and depression 
overlap, how they differ, and how they interact (Eysenck & Fajkowska, 2018).

In addition, some of the established instruments for the assessment of anxiety exhibit 
low discriminant validity regarding depressive symptoms. For instance, the State-Trait 
Anxiety Inventory (STAI; Spielberger et al., 1983) is almost exclusively used to assess 
state and trait anxiety, but recent findings suggest that the STAI also assesses depressive 
symptoms alongside anxiety. Anxiety and depressive symptom severity are similarly 
correlated with the STAI trait and state score, and individuals with depressive disorders 
score significantly higher on average than individuals with anxiety disorders (Kennedy 
et al., 2001; Knowles & Olatunji, 2020). Both anxiety and depression appear to share a 
component of negative affect (e.g. Anderson & Hope, 2008; Balon, 2005; Bieling et al., 
1998; Caci et al., 2003).

In clinical research and practice, it is important to assess distinct aspects of anxiety, 
rather than just negative affectivity. Therefore, an instrument is needed that validly as
sesses anxiety, separately from depressive symptoms. In contrast to other questionnaires, 
the State-Trait Inventory for Cognitive and Somatic Anxiety (STICSA; Ree et al., 2008) 
aims to measure anxiety without including negative affectivity. The STICSA has 21 items 
for the state and trait scales, respectively, and has been shown to be a reliable instrument 
for the assessment of anxiety. The STICSA considers the multidimensionality of anxiety, 
as well as the need to differentiate it from depressive symptoms (Elwood et al., 2012; 
Grös et al., 2007; Ree et al., 2008). While the two-factorial structure of cognitive and 
somatic anxiety has been validated for the state and trait scale of the STICSA, other 
factorial solutions have also been proposed. Factor solutions for all items of the STICSA 
state and trait version revealed a four-factor model, as well as a higher-order model with 
a global anxiety factor and four first-order factors (STICSA trait cognitive subscale, STIC
SA trait somatic subscale, STICSA state cognitive subscale, and STICSA state somatic 
subscale). Aside from the two-factor solutions for the trait and state scale, respectively, 
utilized by Ree et al. (2008), these four-factor solutions have also been validated (Carlucci 
et al., 2018; Roberts et al., 2016). Superior concurrent and divergent validity has been 
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shown compared to the STAI (Tindall et al., 2021). So far, the STICSA was not available in 
a German version.

The aim of the present study was to develop and validate a German version of 
the STICSA. To this end, the STICSA was translated into German and assessed in two 
independent samples (online and in the lab). We expected to replicate the two-factorial 
structure of the questionnaire. We examined associations with other scales assessing 
anxiety, as well as depressive symptoms and stress, to establish discriminant validity 
and parse different components of anxiety and depression. We expected that the STICSA 
would be positively associated with depressive symptoms, anxiety and stress. We also 
expected the STICSA to better distinguish between anxiety and depressive symptoms, 
possibly with the somatic subscale being less influential in the dynamic interactions 
between anxious and depressive symptoms.

Materials and Method

Samples
Sample Size Estimation

Minimum sample size for factor analysis was estimated based on simulation studies by 
Gagne and Hancock (2006), who proposed a method that bases sample size estimation on 
measurement model quality or reliability, which can both be derived from the number 
of indicators per factor and the factor loadings of each indicator. Therefore, taking into 
account the number of indicators per factor (n = 10 and n = 11, respectively) and the 
factor loadings of the original questionnaire, we estimated a minimum sample size of N = 
250.

Sample 1

Complete data from 510 individuals were collected online using the internet platform 
LimeSurvey (LimeSurvey Project Team, 2015) and participants’ identity remained anony
mous to the research team. All participants were above 18 years of age and were native 
speakers of German. 209 participants were excluded due to either false responding to the 
control items (n = 17), no fluency in German (n = 7), the presence of current or past 
self-reported mental disorders other than anxiety disorders or depression (n = 95), or 
neurological disorders (n = 90). Other mental and neurological disorders were excluded 
to distinctly examine anxious and depressive symptoms, and avoid confounding effects 
(e.g. Bulloch et al., 2015). The final sample included 301 participants (mean age 26.6 years 
± 8.8 standard deviation (SD), range 18-62 years; 67.1% female and 0.1% diverse; 96.7% 
had completed advanced education degrees; 19.9% self-reported diagnoses of anxiety 
and/or depressive disorders). Participants could take part in a lottery to win 10 Euro.
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Sample 2

Complete data from 311 individuals were collected using the internet platform LimeSur
vey (LimeSurvey Project Team, 2015) during a session in the lab as part of another 
research project. All participants were above 18 years of age, native speakers of German 
and had no neurological disorders. 8 participants were excluded due to the presence of 
current or past self-reported mental disorders other than anxiety disorders or depression. 
The final sample included 303 participants (mean age 24.9 years ± 5.2 standard deviation 
(SD), range 18-45 years; 48.8% female; 93.4% had completed advanced education degrees; 
7.6% self-reported diagnoses of anxiety and/or depressive disorders). Participants were 
compensated for their participation with 10 Euro per hour.

The ethics committee at the Technische Universität Dresden approved all study 
procedures (EK 330082018) and study procedures for Sample 2 (EK 372092017, and EK 
585122019).

Measures
The assessment for Sample 1 included both the STICSA state and trait (Ree et al., 2008), 
the STAI (Laux et al., 1981; Spielberger et al., 1983), the Depression Anxiety Stress Scales 
(DASS-21; Henry & Crawford, 2005; Nilges & Essau, 2015), and the Beck Depression 
Inventory II (BDI; Beck et al., 1996; Kühner et al., 2007). For more information on these 
measures see the Supplementary Materials. We also obtained information about gender, 
age, education level, presence of mental and neurological disorders, and native language. 
Two control items to check for attention were included (Meade & Craig, 2012). The order 
of the questionnaires was randomized across participants. The assessment for Sample 2 
included the STICSA trait (Ree et al., 2008) as well as information about gender, age, 
education level, and native language. Bilingual psychologists translated the STICSA into 
German and back into English. The retranslated questionnaire was compared to the 
original version. Differing items were discussed and adapted.

Data Analysis
To validate the German version of the STICSA trait, we first performed exploratory 
factor analysis (EFA) with oblique rotation (oblimin) and maximum likelihood estimation 
on Sample 1. Due to non-normality of the data, as assessed by Mardia’s test (Mardia, 
1970), the analysis was conducted on a polychoric correlation matrix (Holgado–Tello et 
al., 2010). To extract the number of factors or components, we used techniques with 
comparably high accuracy rates (Ruscio & Roche, 2012): parallel analysis for component 
extraction (PA), minimum average partial procedure (MAP), optimal coordinates (OC), 
acceleration factor (AF) and comparison data (CD). To validate the factorial structure 
of the STICSA trait, we performed a confirmatory factor analysis (CFA), also based on 
a polychoric correlation matrix, on Sample 2. We used the diagonally weighted least 
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squares (WLSMV) estimator, which is specifically designed for ordinal data (Li, 2016). 
Reliability was assessed using McDonald’s omega and Cronbach’s alpha (Cronbach, 1951; 
McDonald, 2013; Revelle & Zinbarg, 2009). Convergent and discriminant validity were 
examined using Kendall’s tau correlations (Kendall, 1938) with measures of individual 
traits that have been linked to anxiety, within Sample 1. Kendall’s tau has been shown 
to be a better estimate of the correlation in the population if the data is distributed 
non-normally (Howell, 2012). A validation of the STICSA state can be found within the 
Supplementary Materials.

To analyze the dynamic connections between the assessed traits, we used a network 
approach and estimated a standardized Gaussian Graphical Model (GGM) using the 
graphical lasso as a regularization method; the tuning parameter was selected according 
to the Extended Bayesian information criterion (Chen & Chen, 2008; Foygel & Drton, 
2010; Friedman et al., 2008; Lauritzen, 1996). The analysis was performed based on 
polychoric correlations within Sample 1 (Epskamp & Fried, 2018). Edge weight, or corre
lation accuracy and stability of node centrality indices as measures of node importance 
were assessed using bootstrapping (see Epskamp et al., 2018). An alternative model for 
comparison of network estimation was also estimated, see Supplementary Materials. 
Data and code are available at OSF (Overmeyer & Endrass, 2023a). All analyses were 
carried out with R (R Core Team, 2018), for used packages see Supplementary Materials.

Results

Exploratory Factor Analysis (Sample 1)
Assumptions for EFA were met (see Supplementary Materials). An initial analysis was 
conducted to extract the number of factors to retain. PA extracted two components, 
MAP, CD and AF extracted 2 factors and OC extracted five factors. We analyzed the data 
using five and two factors. Compared to the two-factor solution, the five-factor solution 
yielded more cross loadings and did not seem to adhere to meaningful constructs (see 
Supplementary Materials). Due to the more convincing results from the two-factor solu
tion, two factors were retained in the analysis (for analysis choice recommendations see 
Costello & Osborne, 2005; Fabrigar et al., 1999). Table 1 displays the factor loadings after 
rotation. Item clustering replicated the factors from the original STICSA cognitive and 
somatic factors. Factors were correlated, ϕ = 0.61, 95% CI [0.50, 0.66].
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Table 1

Oblimin Rotated Standardized Loadings (Pattern Matrix) Based Upon Polychoric 
Correlation Matrix

Item No. STICSA cognitive STICSA somatic
Item 3 0.72 0.17

Item 4 0.59 0.02

Item 5 0.41 0.19

Item 9 0.80 -0.01

Item 10 0.87 -0.07

Item 13 0.76 0.04

Item 16 0.64 0.01

Item 17 0.61 0.08

Item 19 0.78 -0.02

Item 11 0.22 0.13

Item 1 -0.01 0.57
Item 2 -0.15 0.77
Item 6 0.31 0.49
Item 7 0.24 0.56
Item 8 0.09 0.67
Item 12 -0.07 0.62
Item 14 0.08 0.63
Item 15 -0.01 0.55
Item 18 0.17 0.69
Item 20 0.21 0.51
Item 21 -0.19 0.64

Note. STICSA cognitive and STICSA somatic = State-Trait Inventory for Cognitive 
and Somatic Anxiety, cognitive and somatic symptoms subscales (STICSA trait).

Confirmatory Factor Analysis (Sample 2)
As a second analysis, we performed a CFA, also on a polychoric correlation matrix. 
Goodness of Fit for the proposed model was tested via Root Mean Square Error of Ap
proximation, RMSEArobust = 0.04, 95% CI [0.03, 0.05], and Tucker Lewis Index of factoring 
reliability (TLIrobust = 0.95), values of RMSEA close to 0.06 and TLI close to 0.95 indicate 
acceptable fit (Hu & Bentler, 1999). Additionally, the RMSEA test of close fit (χ2 = 247, 
df = 188, p = .998) indicates close fit, and the RMSEA test of not-close fit (χ2 = 247, df = 
188, p < .001) indicates the model does not fit poorly (MacCallum et al., 1996; Steiger, 
2007). The χ2 test of model fit (χ2

robust = 291, df = 188), however, was significant (probust < 
.001), providing evidence against perfect model fit.

The standardized factor loadings (λ), their corresponding confidence intervals (CI) 
and standard errors (SE) are presented in Table 2. All factor loading estimates were 
significant and were of satisfactory magnitude. As expected, the two factors STICSA 
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cognitive and somatic highly covaried in CFA (cov = 0.70; p < .001; 95% CI [0.61, 0.78]; 
SE = 0.04). For a visualization of the STICSA structure see Figure 1.

Table 2

Standardized Factor Loadings (λ) Based on Polychoric Correlations and Estimated 
Using Diagonally Weighted Least Squares

Item λ

CI

SELL UL
STICSA cognitive

3 0.75 0.68 0.83 0.04

4 0.57 0.46 0.68 0.06

5 0.54 0.44 0.64 0.05

9 0.71 0.63 0.78 0.04

10 0.75 0.67 0.82 0.04

11 0.27 0.15 0.40 0.06

13 0.72 0.63 0.80 0.05

16 0.69 0.60 0.77 0.05

17 0.63 0.53 0.73 0.05

19 0.72 0.63 0.81 0.05

STICSA somatic
1 0.55 0.44 0.66 0.05

2 0.55 0.45 0.65 0.05

6 0.73 0.62 0.85 0.04

7 0.62 0.49 0.76 0.04

8 0.62 0.50 0.75 0.04

12 0.55 0.43 0.67 0.06

14 0.76 0.61 0.91 0.06

15 0.47 0.32 0.61 0.06

18 0.64 0.51 0.61 0.04

20 0.67 0.57 0.77 0.04

21 0.28 0.15 0.42 0.07

Note. CI = confidence interval; SE = standard error; all loadings were significant. 
STICSA cognitive and STICSA somatic = State-Trait Inventory for Cognitive and 
Somatic Anxiety, cognitive and somatic symptoms subscales (STICSA trait).
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Figure 1

Path Diagram of the STICSA Trait (Ree et al., 2008) Results, Including All Items With Their Respective Standardized 
Factor Loadings on the Subscales as Well as the Correlation Between the Two Subscales

Reliability
McDonald’s omega and Cronbach’s alpha suggested satisfactory reliability for the STIC
SA in general (Sample 1: ω = 0.89, 95% CI [0.86, 0.92], α = 0.89, 95% CI [0.86, 0.91]; 
Sample 2: ω = 0.85, 95% CI [0.81, 0.88], α = 0.84, 95% CI [0.81, 0.87]), as well as for the 
subscales (Sample 1: ωcog = 0.86, 95% CI [0.84, 0.89], ωsom = 0.81, 95% CI [0.76, 0.85], αcog = 
0.86, 95% CI [0.83, 0.88], αsom = 0.81, 95% CI [0.76, 0.85]; Sample 2: ωcog = 0.81, 95% CI 
[0.77, 0.84], ωsom = 0.73, 95% CI [0.67, 0.78], αcog = 0.81, 95% CI [0.77, 0.84], αsom = 0.73, 
95% CI [0.67, 0.78]).
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Validity and Network Dynamics
We examined the validity of the STICSA and its subscales in Sample 1, see Table 3 for 
results. Correlations were moderate to large in magnitude. It is important to note that the 
tau statistic has a different metric from other correlation coefficients (see Gilpin, 1993).

Table 3

Kendall’s tau Correlations and Their Respective p-Value Between the Two Subscales of the STICSA and Measures of 
Anxiety, Depression and Stress Within Sample 1

Measure

1 2 3 4 5 6 7

τ p τ p τ p τ p τ p τ p

1. STICSA cognitive – –
2. STICSA somatic 0.38 .001 – –
3. STAI 0.38 .001 0.24 .001 – –
4. DASS anx 0.44 .001 0.40 .001 0.33 .001 – –
5. DASS stress 0.51 .001 0.34 .001 0.32 .001 0.41 .001 – –
6. DASS depr 0.51 .001 0.19 .001 0.30 .001 0.31 .001 0.50 .001 – –
7. BDI 0.47 .001 0.21 .001 0.54 .001 0.37 .001 0.49 .001 0.54 .001 –

Note. STICSA cognitive and STICSA somatic = State-Trait Inventory for Cognitive and Somatic Anxiety, cogni
tive and somatic symptoms subscale scores (STICSA trait); STAI = State-Trait Anxiety Inventory-Trait sum 
score; DASS anx = Depression Anxiety Stress Scales sum score of anxiety subscale; DASS stress = Depression 
Anxiety Stress Scales sum score of stress subscale; DASS depr = Depression Anxiety Stress Scales sum score of 
depression subscale; BDI = Beck Depression Inventory II sum score.

The connections between the nodes, or edge weights, within the network model calcu
lated for Sample 1 (for a visualization see Figure 2) can be interpreted as partial correla
tions. They therefore represent the connection between the different measures, control
led for the presence of all other variables in the network (Borsboom & Cramer, 2013). 
The strongest connections were the connections between DASS anxiety and STICSA 
somatic (pr = 0.33), between STICSA somatic and STICSA cognitive (pr = 0.28), between 
BDI and DASS depression (pr = 0.39), between DASS depression and DASS stress (pr = 
0.28) – and interestingly between STICSA cognitive and DASS depression (pr = 0.30). The 
connection between STICSA somatic and DASS depression was negative but small (pr 
= -0.14). STICSA cognitive appeared to be the most central node. It showed the highest 
values for node strength, closeness and expected influence, which indicate how strongly 
the node is connected to other nodes – directly as well as indirectly (Epskamp et al., 
2018). The z-standardized raw values of centrality indices of the GGM are visualized in 
the Supplementary Materials. In contrast, STICSA somatic has stronger links to DASS 
anxiety and fewer or even negative connections with depression. Results are supported 
within the alternative model (see Supplementary Materials).
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Figure 2

Between-Subject Graphical Lasso Network With Tuning Parameter Selected Using the Extended Bayesian 
Information Criterion

Note. Nodes represent the examined self-report measures or their respective subscales for depression, stress and 
anxiety. Edges (connections) can be interpreted as partial correlation coefficients. Red (dashed) lines represent 
negative edges, green (solid) lines positive edges. STICSATcog = STICSA trait (Ree et al., 2008) cognitive 
subscale sum score, STICSATsom = STICSA trait (Ree et al., 2008) somatic subscale sum score, STAI = State-
Trait Anxiety Inventory (STAI, Spielberger et al., 1983) sum score, DASSanx = Depression Anxiety Stress Scales 
(DASS-21, Henry & Crawford, 2005) anxiety subscale sum score, DASSstress = Depression Anxiety Stress Scales 
(DASS-21, Henry & Crawford, 2005) stress subscale sum score, DASSdepr = Depression Anxiety Stress Scales 
(DASS-21, Henry & Crawford, 2005) depression subscale sum score, BDI = Beck Depression Inventory II (BDI, 
Beck et al., 1996) sum score.
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Discussion
This study investigated the psychometric properties of a German version of the STICSA 
and dynamic associations with depressive symptoms, stress and negative affectivity. The 
two-factorial structure of the original version was replicated and validated for both the 
trait and state version of the questionnaire (see Supplementary Materials for results for 
the state version). All items consistently loaded on the expected factors. The somatic and 
cognitive anxiety factors were moderately correlated, as expected. The subscales were 
differentially associated with measures of anxiety and negative affectivity, depression, 
and stress. The cognitive subscale of the STICSA was shown to be the most central 
node within the network, and therefore may influence the connections between all other 
measures. Results show that not only is the German version of the STICSA a reliable and 
valid instrument, but that it also helps to distinguish the common and distinct facets of 
depression and anxiety.

Dynamic interactions between psychological constructs can be conceptualized within 
network analyses (Costantini et al., 2019). Our results suggest that cognitive symptoms, 
as assessed by the STICSA are at the centre of a network intertwining depressive, 
anxious and stress-related symptoms, with evidence that cognitive symptoms are the 
most influential node. Interestingly, the STAI exhibited a large correlation with the BDI, 
but not in the presence of other anxiety measures and stress measures. Within the net
work, the STAI and measures of depression only exhibited an indirect connection, with 
the connecting node being the cognitive symptoms of the STICSA. This fits well with 
research suggesting that anxiety and depressive symptoms can be differentiated using 
the BDI and the Beck anxiety inventory (Beck et al., 1988), particularly using items of 
the cognitive domain in depression and those from the physical domain in anxiety (Lee 
et al., 2018). A study using questionnaires as well as ecological momentary assessment 
found that overlapping symptoms between depression and generalized anxiety disorder 
bridged other symptoms across the diagnostic boundary, while cognitive and somatic 
symptoms still more strongly clustered within disorders (Shin, 2020). Another study 
identified “worrying about past” and “worrying about future” as the most prominent 
symptoms connecting individual depression and anxiety symptoms and “feeling unhap
py” and “feeling lonely” as the most prominent disorder bridging symptoms among 
depression symptoms, with associations possibly explaining comorbidities (Konac et al., 
2021). When integrating the approach of worry symptoms bridging disorders with the 
tripartite model, the finding that the cognitive symptom of worrying links depression 
and anxiety seems fitting: as rumination increases, the association between anxious 
and depressed mood is strengthened (Starr & Davila, 2012b). The insufficient focus on 
differences in content between anxiety and depression within the tripartite model has 
been criticized before (Eysenck & Fajkowska, 2018), as has the failure of the different 
versions of the classification systems to delineate the blurred (diagnostic) line between 
anxiety and depression: Demyttenaere and Heirman (2020) proposed a more phenomeno
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logical or psychopathological approach to better understand the differences between 
expressions of anxiety and depression. It has been suggested that the negative affectivity 
component can be subdivided into “worry or apprehension anxiety” and “dysthymia or 
valence depression” (Eysenck & Fajkowska, 2018; Fajkowska et al., 2018; Renner et al., 
2018). Interestingly, there is evidence the arousal or somatic symptoms component most 
strongly relates to fear as measured by the Positive and Negative Affective Schedule 
and that the reactive and regulative functions of affect are related to the structure and 
function of anxiety and depression components (Domaradzka & Fajkowska, 2018). This 
may also explain the central role of the cognitive subscale of the STICSA within our 
analysis – most of the items are focused on general cognitive aspects and the subscale 
does not differentiate between aspects of worry vs. dysthymia.

Within the network model, the somatic subscale was only indirectly associated with 
the BDI, and was even negatively associated with the DASS depression subscale. These 
findings align with previous research indicating that the somatic anxiety subscale was 
less correlated with measures of depression (Tindall et al., 2021). Another study found 
that the somatic subscale was related to differences in both subjective and psychophysio
logical responses to emotional stimuli between groups of high vs. low anxiety (Barros 
et al., 2022). Thus, the somatic subscale of the STICSA may be useful in differentiating 
between anxiety and depression. However, it is essential to continuously evaluate the 
STICSA for future conceptualizations of anxiety. Especially research on dynamic interac
tions between anxiety and depression, indicating that symptoms reinforce each other, 
potentially explaining the high levels of comorbidity (McElroy et al., 2018), and that 
anxiety can worsen the severity of depression in late-life (An et al., 2019). Future research 
into the delineation of depression and anxiety may benefit from examining these interac
tions.

Limitations of the current study include the relatively small sample sizes and the high 
homogeneity of the samples pertaining education. Not all items may be optimal for the 
subscales. For Items 1, 7, 8 and 14 the highest step of the Likert scale was not used. 
Additionally, Items 11 and 21 showed low factor loadings (λ ≈ 0.30) on their respective 
subscales, and it may be discussed if it is statistically meaningful to include these items 
(Tabachnick et al., 2007). While the STICSA appears to clearly distinguish between 
cognitive and somatic aspects of anxiety, and acknowledges the multidimensionality of 
anxiety, it does not assess the behavioral dimension of anxiety as described by Elwood et 
al. (2012). This might prove an oversight, as anxiety is often marked by fearful avoidance, 
which may be useful as a discriminant symptom – however, it has been shown that the 
presence of depressive symptoms exacerbates fearful avoidance behavior (Seekatz et al., 
2016). Also, cultural context might change the importance of somatic symptoms in the 
interaction between anxiety and depression (Escovar et al., 2018; Kim et al., 2019; Park 
& Kim, 2020). Despite the compelling findings on discriminant validity, there has been a 
study that reported evidence that the cognitive and somatic scales of the STICSA are not 
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equally robust, with the authors concluding that the items appear to measure a mixture 
of both latent cognitive and somatic anxiety (Styck et al., 2022). However, Styck et al. 
(2022) did assess the presence of mental or neurological disorders which could influence 
responses for somatic symptoms (Bulloch et al., 2015) – future studies should evaluate 
the STICSA scales in other disorders.

Conclusion
The German version of the STICSA appears to be a reliable and valid measure of 
trait and state anxiety, providing the ability to discriminate between the subscales of 
somatic and cognitive anxiety. As the subscales assess different facets of anxiety, it is not 
surprising they appear to differ in their discriminant validity and their associations to 
depressive symptoms and stress. Somatic symptoms of anxiety appear to most reliably 
assess symptoms primarily associated with anxiety, whereas cognitive symptoms seem to 
link anxious and depressive symptoms. The central role of cognitive symptoms in these 
dynamic interactions suggests that differential diagnostics should focus more on anxious 
somatic symptoms than on cognitive symptoms. Information gathered using the STICSA 
could be useful in differential diagnosis of mood and anxiety disorders, and additional 
understanding of both cognitive and somatic aspects of anxiety might prove useful for 
therapeutic interventions.
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Supplementary Materials
The Supplementary Materials for this article contain the following items (for access see Index of 
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Abstract
Background: Modern concepts assume that mental health is not just the absence of mental illness 
but is also characterized by positive well-being. Recent findings indicated a less pronounced 
distinction of positive and negative mental health dimensions in clinical samples. Self-perceived 
strengths were associated with markers of mental health in healthy individuals. However, analyses 
of strengths and their association with different mental health variables in clinical populations are 
scarce.
Method: A cross-sectional design was conducted at a German outpatient training and research 
center. 274 patients before treatment (female: 66.4%, mean age = 42.53, SD = 13.34, range = 18-79) 
filled out the Witten Strengths and Resource Form (WIRF), a multidimensional self-report of 
strengths, as well as other instruments assessing positive and negative mental health variables. 
Data was analyzed with structural equation modeling and latent regression analyses.
Results: Confirmatory factor analysis of the WIRF showed good model fit for the assumed three-
subscale solution. Regarding mental health, a one-factor model with positive and negative variables 
as opposite poles showed acceptable fit. A correlated dual-factor model was not appropriate for the 
data. All WIRF subscales significantly predicted unique parts of variance of the latent mental 
illness factor (p = .035 – p < .001).
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Conclusion: The context-specific assessment of patients’ strengths was confirmed and led to an 
information gain in the prediction of mental health. Results suggest that positive and negative 
facets of mental health are highly entwined in people with pronounced symptoms. The scientific 
and practical implications of these findings are discussed.

Keywords
strengths, resources, resilience, mental health, dual-factor model, structural equation model

Highlights
• The Witten Strengths and Resource Form (WIRF) captures strengths in three 

situational contexts.
• A confirmatory factor analysis supported the context-structure of the WIRF in a 

clinical sample.
• Positive and negative mental health variables were highly correlated in patients before 

treatment.
• WIRF subscales provided incremental information in the prediction of patients’ mental 

health.

Traditionally mental health has been understood as the absence of psychopathology. This 
view suggests that people are either mentally ill or mentally healthy at a given point 
in time. In contrast, modern dual-factor models emphasize a two-dimensional structure 
of mental health (Keyes, 2002; WHO, 2005). According to such models, a dimension of 
negative mental health (NMH) is defined by the absence or presence of mental illness 
and burden, whereas a positive mental health (PMH) dimension is characterized by high 
or low emotional, psychological, and social well-being. In contrast to the unidimensional 
view of mental health, two-factor models assume that these two dimensions are nega
tively related but still distinct from each other (Iasiello et al., 2020; Keyes, 2005). On the 
one hand, this means that individuals with mental disorders can still have moderate to 
high levels of well-being. On the other hand, a person with low well-being may not 
necessarily develop psychopathology. These assumptions were examined using various 
statistical approaches in healthy samples (Iasiello et al., 2020). In most studies, both di
mensions were assessed with specific instruments and then examined with confirmatory 
factor analysis or structural equation models (SEM). These procedures are used when 
created theoretical models are to be tested with empirical data (Schreiber et al., 2006). 
Latent factors, such as mental health, that cannot be measured directly are extracted 
from the observed data. This allows a way to determine whether the study participants' 
data are more consistent with a one-dimensional or a two-factor understanding of mental 
health. Findings with healthy samples consistently showed that a model with two corre
lated factors (NMH and PMH) best reflects mental health (Kim et al., 2014; Magalhães 
& Calheiros, 2017). This result means that psychopathology is only on average and not 
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necessarily associated with lower well-being. If NMH and PMH are at least partially 
distinct factors, it may be useful to examine specific correlates and predictors of these 
two dimensions (Schotanus-Dijkstra et al., 2017).

Findings from clinical samples showed mixed results for the dual-factor hypothesis. 
Most studies also found evidence for a correlated two-dimensional model of mental 
health (Alterman et al., 2010; de Vos et al., 2018; Díaz et al., 2018; Franken et al., 2018; 
Teismann et al., 2018; Tomba et al., 2014). On the other hand, van Erp Taalman Kip and 
Hutschemaekers (2018) showed that only a one-factor model of mental health fitted the 
data in an outpatient sample (n = 1069). The authors stated that psychopathology and 
well-being were more entwined in people with pronounced symptoms than in healthy 
subjects. This would imply that high psychopathology is almost always connected with 
low well-being (van Erp Taalman Kip & Hutschemaekers, 2018). One possible reason 
for this may be that people with mental disorders experience high levels of negative 
affect, meaning they often feel bad in everyday life (Stanton & Watson, 2014). This, in 
turn, could make it more difficult to feel good about potentially pleasant experiences or 
situations (Carl et al., 2013). Such limited positive reactivity might prevent individuals 
with marked psychopathology from also feeling well (at least temporarily). Statistically, 
such a global perception by patients of either feeling bad or good is expressed in a high 
negative correlation between psychopathology and well-being. Various studies, including 
the ones that found evidence for a dual-factor structure of mental health, found large 
correlations of NMH and PMH measures in clinical samples, r = -.67 – -.72 (Bos et al., 
2016; Franken et al., 2018; Lukat et al., 2016; van Erp Taalman Kip & Hutschemaekers 
2018). These correlations are significantly higher than in healthy individuals, suggesting 
that patients may have less access to or less acknowledge positive experiences and 
situations at the beginning of psychotherapy because these are overshadowed by high 
symptom burden (Iasiello et al., 2020). In turn, this makes it difficult for clinicians to 
utilize the positive experience of patients in psychotherapy.

Psychological strengths (also named resources; Munder et al., 2019) are discussed 
as promotive factors of mental health for both healthy and clinical samples (Grawe & 
Grawe-Gerber, 1999; Taylor & Broffman, 2011). Strengths are defined as already existing 
intra- and interpersonal potentials and abilities of a person (Grawe, 1997; Willutzki, 
2008). Several authors argued that an aspect is defined as a strength by the following 
criteria: (1) subjective positive evaluation, and/or (2) functionality to reach personal goals 
(Grawe 1997; Willutzki, 2008). The literature often distinguishes personal and social 
strengths (Taylor & Broffman, 2011). Examples of personal strengths are the optimistic 
handling of difficulties and the implementation of individually positive activities, while 
social strengths are characteristics that help to form good relationships or perceive 
contacts. Current concepts of strengths point to the importance of situational context in 
judging whether an aspect is positive and/or helpful (Flückiger, 2009; Taylor & Broffman, 
2011; Willutzki, 2008). For example, a supporting family member or friend can be a high
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ly important resource to cope with everyday problems. However, a supporting person 
may also be part of the avoidance system of an anxiety disorder, making approach coping 
more difficult in this specific situation. Research findings further indicated that aspects, 
rated as strengths by the person him-/herself (self-perceived strengths), are stronger 
related to good mental health outcomes compared to observer rated factors (Melrose et 
al., 2015; Prati & Pietrantoni, 2010). Various studies showed that self-perceived strengths 
were strongly associated with higher PMH and predicted participants’ long-term well-
being in healthy samples (Gloria & Steinhardt, 2016; Mc Elroy & Hevey, 2014; Niemeyer 
et al., 2019; Siedlecki et al., 2014).

Strengths and their relationship to mental health are less researched in clinical 
populations, although the activation of strengths is a widely supported mechanism in 
psychotherapy (Munder et al., 2019). It is assumed that people with mental disorders 
often do not perceive possible strengths in themselves as strengths, although these are 
recognized as such by outsiders (For example, the therapist values the patient's creativity 
as helpful, while the patient perceives it as trivial for coping with the problem). High 
levels of psychopathology appear to be associated with negativity biases, which may be 
one reason why patients have less access to their own strengths that are present despite 
their distress (Stanton & Watson, 2014; Trompetter et al., 2017). With respect to this, two 
studies showed that both psychiatric inpatients and psychotherapy outpatients report 
significantly lower levels of self-perceived strengths compared to healthy individuals 
with large effect sizes for this difference (Goldbach et al., 2020; Victor et al., 2019). 
Most available instruments assess strengths over all situations a person experiences 
(trans-situational). Such global measures can be problematic in clinical samples because 
they only reflect that patients have a strong focus on their problems and, in turn, a 
low perception of their strengths (Iasiello et al., 2022; Joseph & Wood, 2010). Thus, such 
instruments do not provide additional information compared to problem measurements 
in the clinical context.

Therefore, Victor et al. (2019) developed the Witten Strengths and Resource Form 
(WIRF), an assessment tool designed to capture strengths in three situational contexts: 
(1) strengths in everyday life (EvdayS), (2) strengths used to successfully cope with 
previous crises (CrisesS), and (3) strengths in connection with current problems (ProbS). 
The multidimensional structure was transferred from an existing diagnostic interview 
and obtained for the questionnaire by means of an exploratory factor analysis using 
data from a sample of 144 psychotherapy patients (Victor et al., 2019; Willutzki et 
al., 2005). To determine construct validity, the subscales were correlated with relevant 
instruments: All subscales showed significant positive correlations with an established 
strengths instrument (Tagay et al., 2014; Victor et al., 2019). The instrument is designed 
to capture how patients rate their strengths in dealing with different situations. A person 
may indeed have different thoughts about how pronounced and helpful one's strengths 
are in different circumstances, so that diverse aspects of patients' perceptions could be 
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represented by the subscales of the WIRF. For example, people who are currently under 
a lot of stress, but at the same time know what strengths have helped them in the past, 
may feel more able to manage the difficulty. The inclusion of different subscales of the 
WIRF would amount to incremental prediction of, for example, mental health, because 
the subscales contain different information of patients’ experience. However, whether 
the subscales of the WIRF capture different aspects of strengths perception is still unclear 
and needs to be confirmed confirmatory in a larger sample.

Objectives
To the best of our knowledge, no study has yet analyzed the association of strengths 
with different mental health variables in the clinical context. The first aim of this study 
was to confirm the three-subscale structure of the WIRF in a sample of psychotherapy 
outpatients. Furthermore, to extend research on the dual-factor model, the second aim 
was to analyze the latent factor structure of mental health in psychotherapy outpatients 
with different positive and negative measures. The third aim of this study was to explore 
whether the strengths subscales of the WIRF may predict unique parts of patients’ 
mental health/mental illness.

H1: It is expected that the structure of the WIRF with (1) strengths 
in everyday life (EvdayS), (2) strengths used to successfully cope 
with previous crises (CrisesS), and (3) strengths in connection with 
current problems (ProbS) as separate subscales will show a good 
model fit in a clinical sample.

H2: It is expected that a dual-factor model of mental health – with 
PMH and NMH as correlated, but distinct factors – will be a more 
appropriate description of mental health related data in a clinical 
sample compared to a one-factor model with PMH and NMH as op
posite poles of the same dimension. To address this hypothesis, two 
latent factor models will be created based on actual measurements 
and tested against each other in terms of model fit.

H3: It is further hypothesized that all WIRF subscales will signifi
cantly predict unique variance in the latent factors of mental health/
mental illness. For the EvdayS scale, small to moderate positive cor
relations are expected only with measures of PMH. For the CrisesS 
scale, small to moderate correlations are expected with measures 
of PMH (positively directed) and NMH (negatively directed). ProbS 
is expected to correlate strongly positive with PMH measures and 
strongly negative with NMH measures.
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Method

Design and Sample Description
Participants were recruited between 2016 and 2019 at the Center of Mental Health and 
Psychotherapy (CMHP), an outpatient training and research center for cognitive behav
ioral therapy (CBT) at Witten/Herdecke University, Germany. A cross-sectional design 
was applied where patients filled out all instruments at one point in time before the first 
psychotherapy session. General inclusion criteria were as follows: (1) at least one mental 
disorder according to DSM-IV criteria, (2) at least 16 years of age, (3) sufficient German 
language skills. Patients that fulfilled inclusion criteria were informed about the study 
procedures and signed the informed consent. After study inclusion, patients’ diagnoses 
were determined with the Structured Clinical Interview for DSM-IV (SCID; Wittchen et 
al., 1997) within the first treatment sessions. Diagnostic interviews were performed by 
licensed CBT therapists or trainee therapists in advanced CBT training. All therapists 
were trained in the use of diagnostic interviews in prior workshops as a part of their 
training schedules.

The total sample consisted of 274 adult psychotherapy outpatients (female: 66.4%, 
Mage = 42.53, SD = 13.34, range = 18-79). Most common primary diagnoses were affective 
disorders (33.58%), anxiety disorders (17.88%), and adjustment disorders (12.04%). 33 pa
tients (12.04%) had at least two disorders. On average, patients had 1.14 diagnoses (SD = 
0.40, range: 1-3). More than half the patients (52.55%) had prior psychological treatment. 
Table 1 shows demographic data of the clinical sample.

Instruments
Self-Perceived Strengths

Patients’ strengths were assessed with the WIRF (Victor et al., 2019). The instrument 
conceptualized strengths as individually usable abilities that help to cope with specific 
situations (Munder et al., 2019; Taylor & Broffman, 2011). The WIRF is a multidimension
al self-report with 36 items (Likert scale from 0 “completely disagree” to 5 “completely 
agree”), assessing a person’s strengths with three subscales: strengths in everyday life 
(EvdayS), strengths in previous successful crises management (CrisesS), and strengths 
in connection with current problems (ProbS). Participants are presented with various 
strengths and asked to what extent they were able to use them in the specific context. In 
each subscale, the same 12 items are presented in a different order to compare a person's 
perception of strengths across contexts. Each subscale starts with a short introduction 
referring to the context (e.g., for CrisesS: In the next step we would like to ask you to 
think back to rather difficult times of your life. Everybody goes through such times. 
Please now think of a situation that was difficult for you to handle, but which you never
theless tackled successfully, i.e., a situation about which you would say today: “I handled 
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that pretty well”, or “I’m quite happy with myself about how I did that”. The following 
statements suggest some possible actions people can take in difficult situations).

A mean score was calculated for each subscale, which represents a patient’s global 
perception of whether he/she experiences his or her existing strengths as sufficient 
and helpful in the respective context. Items can be further grouped into three themes: 
action regulation (planning and performing activities), relaxation (taking time to relax 
and enjoy life), and social strengths (helpful interaction patterns).

The WIRF was developed based on a multidimensional concept from an existing 
diagnostic interview (Willutzki et al., 2005). A survey of psychotherapy experts, identify
ing relevant strengths, was conducted to create an item pool. After this, a preliminary 
strengths questionnaire was developed and tested in a sample of psychotherapy outpa

Table 1

Description of the Clinical Sample

Characteristic

M SD
Age 42.53 13.34

n %

Gender
Female 182 66.42

Male 86 31.39

Missing 6 2.19

Relationship statusᵃ
Single 80 29.20

In a relationship 146 53.28

Level of educationᵃ
No graduation 4 1.46

Secondary education 56 20.44

A levels 46 16.79

Academic degree 36 13.14

Completed apprenticeship 122 44.53

Employmentᵃ
Employed 164 60.00

Self-employed 7 2.55

Unemployed 49 17.88

Training/Studies 3 1.09

Retired 29 10.58
aoptional answer.
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tients different from the one in this study (n = 144), yielding to the WIRF. Item indices as 
well as psychometric properties were analyzed in both a clinical sample and healthy con
trols (Victor et al., 2019). All subscales showed good internal consistency (α = .84 – .88). 
Moreover, the subscales showed hypothesis-consistent correlations with other strengths 
and social support assessments, indicating convergent validity (Victor et al., 2019).

PMH Constructs

The WHO-5 Well-Being Index — The WHO-5 (Bech et al., 2003; WHO, 1998) is an 
internationally used five item self-report to assess the general subjective well-being of 
a person in the last two weeks (Likert scale from 0 “At no time” to 5 “All the time”). 
Subjective well-being is characterized by the frequency of positive feelings and one’s 
satisfaction with life (Topp et al., 2015). A mean score of the five items was used to 
represent a person’s general well-being in this study. The German version showed excel
lent internal consistency, α = .92 (Brähler et al., 2007). Moreover, a systematic review 
indicated good construct and predictive validity of the instrument in healthy and clinical 
samples (Topp et al., 2015). Internal consistency in our sample was α = .88.

The Sense of Coherence Scale – Short Form — The SOC-L9 (Schumacher et al., 2000) 
assesses a person’s sense of coherence as conceptualized in the salutogenic model of 
health (Antonovsky, 1987). Sense of coherence is operationalized by three components 
(comprehensibility, manageability, meaningfulness) and describes the global orientation 
of an individual that he/she has the resources to cope with stress and life in general 
(Antonovsky, 1987). The instrument contains nine items (Likert scale from 1 “Very often” 
to 7 “Rarely/Never”), from which a mean score is formed that reflects the global sense 
of coherence. The German version showed good internal consistency, α = .87 (Singer 
& Brähler, 2007). Another study showed evidence for construct validity of the SOC-L9 
with significant correlations with established PMH scales, r = .60 – .64 (Lin et al., 2020). 
Internal consistency in our sample was α = .85.

NMH Constructs

The Brief Symptom Inventory – Short Version — The BSI-18 (Spitzer et al., 2011) is 
a self-report measure to assess psychopathology in the last week. It contains 18 items 
(Likert scale from 0 “Not at all” to 4 “Nearly every day”), measuring symptoms of 
somatization, anxiety, and depression. The global severity index (GSI) of the instrument 
was used to represent a person’s level of general psychopathology in this study. Internal 
consistency of the GSI was good to excellent in several clinical samples, α = .88 – .93 
(Franke et al., 2017; Spitzer et al., 2011). Internal consistency in our sample was α = .89.

The Perceived Stress Questionnaire — The PSQ-20 (Fliege et al., 2001) is an inter
nationally used self-report measure to assess stress experience in the last four weeks. 
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Stress is operationalized by four components (tension, worries, overload, lack of joy) and 
represents the global level of current burden. The instrument contains 20 items (Likert 
scale from 1 “Almost never” to 5 “Usually”), that were averaged to a mean score in this 
study. The German version showed good internal consistency, α = .80 – .86 (Fliege et al., 
2001). Moreover, evidence of construct validity was indicated with negative associations 
with quality of life and social support measures (Fliege et al., 2001). Internal consistency 
in our sample was α = .92.

The Incongruence Questionnaire – Short Version — The K-INK (Grosse Holtforth 
& Grawe, 2003) is a self-report assessing psychological incongruence resulting from an 
insufficient realization of motivational goals. A high level of incongruence occurs when 
a person’s real-world experiences do not match with their desired goal states. The au
thors stated that incongruence is closely related to the experience of psychopathological 
symptoms (Grosse Holtforth & Grawe, 2003). It consists of 23 items (Likert scale from 
1 “Far too little” to 5 “Perfectly good”) measuring incongruence in the context of both 
approximation and avoidance. A mean score was formed from the 23 items representing 
global incongruence. The German version showed good to excellent internal consistency 
in clinical samples, α = .87 – .91 (Grosse Holtforth & Grawe, 2003). Internal consistency 
in our sample was α = .89.

Statistical Analyses
All analyses were conducted using R, version 3.6.3, packages: lavaan (Rosseel, 2012). 
Descriptive statistics of sample characteristics and analyzed variables were determined. 
Normality of analyzed variables was tested with separate Shapiro-Wilk’s tests. Bivariate 
correlations between analyzed variables were determined and tested with a significance 
level of α = .05.

In order to examine the main hypotheses, SEM using maximum likelihood estimation 
with robust standard errors (Huber-White) and scaled test-statistics were conducted 
(MLR; Rosseel, 2012). This procedure allows constructs that are not directly observable to 
be derived from the data (latent factors) and placed in relation to one another (Schreiber 
et al., 2006). Goodness of fit for all models was evaluated with a combination of well-es
tablished fit indices: comparative fit index (CFI), root mean square of approximation 
(RMSEA), standardized root mean square residual (SRMR). Hu and Bentler (1999) recom
mended the following criteria: CFI ≥ .95, RMSEA ≤ .06, SRMR ≤ .08 (good fit); CFI ≥ 
.90, RMSEA ≤ .08 (acceptable fit). Moreover, chi-square statistics for each SEM were 
determined. Several studies found that results of chi-square tests in SEM were highly 
related to sample size, therefore, it was not used for an interpretation of model fit in this 
study (Hu & Bentler, 1999; Peugh & Feldon, 2020).

To examine the first hypothesis, whether the subscales of the strengths instrument 
capture different facets, a SEM with the latent variables WIRF-EvdayS, WIRF-CrisesS, 
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and WIRF-ProbS was arranged. Latent variables are usually defined with the single items 
of the respective measure. However, based on assumptions from prior studies, it was as
sumed that such a model would have included too many parameters and would have led 
to estimation problems with respect to the sample size (Little et al., 2002). Therefore, item 
parceling was used to reduce the number of parameters in this SEM. Parceling describes 
that a subset of items is bundled to packages. In this case, the single items were averaged 
to scores of the three strengths themes found by Victor et al. (2019): action regulation 
(5 items) relaxation (4 items) social strengths (3 items). Latent variables were defined 
with the item bundles in each context (see Figure 1). All latent variables were allowed to 
covary. Furthermore, residual covariances were allowed between corresponding manifest 
variables in the three subscales (e.g., relaxation in WIRF-EvdayS and WIRF-CrisesS).

Figure 1

Structural Equation Model of the Three-Subscale Solution of the WIRF 
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Note. EvdayS = Witten Strengths and Resource Form, strengths in everyday life; CrisesS = Witten Strengths and 
Resource Form, strengths used in prior crises; ProbS = Witten Strengths and Resource Form, in connection with 
current problems; Action/Relax/Social = Items of WIRF parceled to action regulation, relaxation, and social 
support.

To examine the second hypothesis, two measurement models for mental health were 
compared. The first model assumed a dual-factor structure with WHO-5 and SOC-L9 
being indicators of a latent variable representing PMH and BSI-18, PSQ-20 and K-INK 
being indicators of a latent variable representing NMH. Latent variables were allowed 
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to covary. The second model assumed a one-factor structure with all manifest variables 
loading on one latent variable. Models were compared with Akaike Information Criterion 
(AIC) to determine which model better fit the data. The AIC is used to compare nested 
models, with lower values indicating a better model fit (Boedeker, 2017).

To examine the third hypothesis, a SEM combining the better fitting model of men
tal health from Hypothesis 2 with the WIRF model from Hypothesis 1 was arranged. 
Stepwise regression analyses with the latent variables WIRF-EvdayS, WIRF-CrisesS, and 
WIRF-ProbS as predictors of the latent mental health/illness factor were conducted and 
tested with a significance level of α = .05.

Results

Preliminary Analyses
Total missing data was 4.93%. All analyzed variables but WIRF-ProbS showed deviations 
from the normal distribution, p = .028 – p < .001. Therefore, non-parametric correlations 
(Spearman) were determined for these relationships: WIRF subscales as manifest varia
bles were significantly correlated with moderate to large coefficients, r = .35 - .60, ps < 
.001. All PMH and NMH variables were strongly correlated to each other. WIRF-EvdayS 
and WIRF-CrisesS showed modest correlation coefficients in their association with PMH 
and NMH variables. WIRF-ProbS was moderately to strongly correlated to PMH and 
NMH measures. Table 2 shows descriptive statistics and correlations of analyzed varia
bles.

Measurement Models
The first step was to review the context structure of the WIRF. Although the chi-square 
test statistic was statistically significant, the other fit indices suggested that the three-
subscale solution for the WIRF could be confirmed by means of confirmatory factor 
analysis, χ2

MLR(15) = 28.43, p = .019, CFI = .98, RMSEA = .06, SRMR = .06. Although all 
WIRF subscales consist of the same items, three delineable factors could be filtered from 
the data. Thus, it seems warranted to assess strengths in the different contexts separately, 
since the subscales overlap only partially.

In a next step, the dual- and the one-factor model of mental health were computed 
and compared against each other. The model fit for the dual-factor model was good 
regarding CFI (.99) and SRMR (.02). However, χ2 MLR-test statistic was significant, χ2(4) 
= 12.29, p = .015, and the RMSEA of .09 was too large. The AIC was 2275.38. Moreover, 
the covariance matrix of the latent variables in the dual-factor model was not positive 
definite due to a high estimated correlation between NMH and PMH suggesting virtual 
identity of the two latent variables.
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Table 2

Descriptive Statistics and Correlations of Analyzed Variables

Measure 1 2 3 4 5 6 7 8

1. WIRF-EvdayS –
2. WIRF-CrisesS .60*** –
3. WIRF-ProbS .43*** .35*** –
4. WHO-5 .19** .18** .55*** –
5. SOC-L9 .16** .24*** .42*** .50*** –
6. BSI-18 -.12 -.14* -.44*** -.56*** -.67*** –
7. PSQ-20 -.11 -.13* -.44*** -.58*** .67*** .61*** –
8. K-INK -.19** -.17** -.50*** -.53*** .75*** .59*** .68*** –

M 3.39a 3.00a 2.87a 1.62b 3.80c 1.13d 2.89e 3.05f

SD 0.82 0.91 0.94 1.00 1.13 0.72 0.56 0.66

Note. Spearman ρ coefficients are displayed; WIRF-EvdayS = Witten Strengths and Resource Form, strengths 
in everyday life; WIRF-CrisesS = Witten Strengths and Resource Form, strengths used in prior crises; WIRF-
ProbS = Witten Strengths and Resource Form, strengths in connection with current problems; WHO-5 = 
WHO-5 Well-being Index; SOC-L9 = Sense of Coherence scale – Short form; BSI-18 = Brief Symptom Inventory 
– Short version; PSQ-20 = Perceived Stress Questionnaire; K-INK = Incongruence questionnaire – Short 
version.
an = 274. bn = 257. cn = 258. dn = 245. en = 243. fn = 259.
*p < .05. **p < .01. ***p < .001.

The fit of the one-factor model, however, was worse compared to the dual-factor model, 
χ2

MLR(5) = 25.54, p < .001, CFI = .97, RMSEA = .13, SRMR = .03, AIC = 2287.22. In 
sum, the dual-factor model led to estimation problems, but the one-factor model did not 
describe the data adequately. Therefore, we sought to improve the data description of the 
one-factor model, which could be achieved by allowing a residual correlation between 
the two indicators of PMH (i.e., WHO-5 and SOC). This led to a trending acceptable data 
fit of the one-factor model, χ2

MLR(4) = 12.29, p = .015, CFI = .99, RMSEA = .09, SRMR = .02, 
AIC = 2275.38. Thus, confirmatory factor analysis revealed that a dual-factor structure 
for mental health with a differentiation between positive and negative aspects was not 
appropriate in our sample. The closest fit was a bipolar model (one factor) in which 
high mental illness was almost always associated with low mental health. The further 
analyses were conducted based on the adjusted one-factor model. The latent factor of 
this model will be named mental illness in the following, because NMH constructs loaded 
positively, while PMH constructs loaded negatively on that factor (see Figure 2).
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Figure 2

Structural Equation Model of the One-Factor Model of Mental Illness
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Latent Regression Analyses
After having established measurement models of strengths and mental health, we inves
tigated the relationship between the WIRF subscales and general mental illness by means 
of a latent regression analysis (see Figure 3).

Figure 3

Core of the Structural Equation Model for the Regression of the WIRF Subscales on Mental Illness
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WHO-5 Well-being Index; SOC-L9 = Sense of Coherence scale – Short form.
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When mental illness was regressed on the three subscales of the WIRF separately, 
all three regression coefficients were statistically significant with β = -0.36, p = .007, 
for WIRF-EvdayS, β = -0.29, p = .007, for WIRF-CrisesS, and β = -0.67, p < .001, for 
WIRF-ProbS.

The model resulting from the multiple regression of mental illness on all three WIRF 
subscales fitted the data well, χ2

MLR(61) = 126.12, p < .001, CFI = .96, RMSEA = .06, 
SRMR = .05. WIRF-CrisesS and WIRF-ProbS were almost unchanged when compared to 
the single regression analyses. More self-perceived strengths in these contexts were asso
ciated with less mental illness. The two scales are incrementally significant and predict 
independent proportions of mental illness. However, the link between mental health and 
WIRF-EvdayS changed its sign from negative to positive. This may be interpreted as a 
negative suppression effect resulting from the inclusion of other predictors (Beckstead, 
2012). In a post-hoc analysis, it was found that the inclusion of WIRF-ProbS affected this 
suppression effect on WIRF-EvdayS, suggesting that these two subscales share a high 
common intersection with the criterion (mental illness). WIRF-EvdayS can, therefore, not 
be considered an independent predictor. Table 3 shows results of the latent regression 
analysis.

Table 3

Results of the Latent Regression Analysis With All WIRF Subscales Included as Predictors

Variables b SE z p Std.lv

Criterion: Mental illnessa

WIRF-EvdayS 0.20 0.10 2.11 .035 0.24

WIRF-CrisesS -0.21 0.08 -2.62 .009 -0.27

WIRF-ProbS -0.44 0.05 -8.69 < .001 -0.73

Note. WIRF-EvdayS = Witten Strengths and Resource Form, strengths in everyday life; WIRF-CrisesS = Witten 
Strengths and Resource Form, strengths used in prior crises; WIRF-ProbS = Witten Strengths and Resource 
Form, in connection with current problems; b = estimate of predictor in the SEM; SE = standard error; Std.lv = 
standardized estimate of the continuous latent variable.
aLatent factor of the one-factor model (positive and negative mental health as two opposite poles).

Discussion
One aim of this study was to analyze a multidimensional assessment of strengths devel
oped for the application in clinical samples. Many patients experience a lot of negative 
feelings and low self-efficacy in dealing with current problems at the beginning of psy
chotherapy (Tecuta et al., 2015). As studies suggest, the perception of one's own strengths 
also seems to be limited by this negative perspective. Strengths that are present despite 
the problems and symptoms (e.g., taking up a hobby) are not necessarily experienced 
by patients as helpful, although outsiders would name these aspects as strengths. Only 
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measuring strengths to deal with current problems seems to provide little information 
gain in the clinical context, as such measures tend to inversely express problem burden. 
The assessment tool used in this study (i.e., the WIRF) measured strengths with three 
subscales: (1) strengths in everyday life (EvdayS), (2) strengths used to successfully cope 
with previous crises (CrisesS), and (3) strengths in connection with current problems 
(ProbS). It was intended to examine whether the subscales are indeed distinguishable and 
whether they provide a better prediction of mental health. Another aim of this study 
was to test the assumptions of the dual-factor model of mental health on another clinical 
sample. For this purpose, we investigated whether patients' data at therapy start point 
to an independence of well-being and distress, or whether only one of these states was 
experienced at a time.

Results showed that the WIRF subscales were significantly interrelated with moder
ate to large coefficients. ProbS showed moderate correlation coefficients in relation to 
PMH and NMH measures, while EvdayS and CrisesS were only slightly associated with 
these variables. Although each subscale was comprised of the identical 12 items, the 
three-subscale solution of the WIRF was confirmed. The subscales were filtered out 
as partially independent factors, suggesting that strengths can be captured in separate 
contexts by using explicit instructions. Only a one-factor model of mental health/illness 
was appropriate for data of the clinical sample. NMH measures were positively related, 
and PMH measures negatively related to the latent factor. This result means that patients 
with high symptom burden hardly experienced well-being at the same time. All WIRF 
subscales were significant predictors of the mental illness factor in the latent regression 
analysis. The coefficients of WIRF-CrisesS and WIRF-ProbS remained stable in the multi
ple regression analysis. These two subscales were significant and incremental predictors 
of lower mental illness.

Interpretation of Results
Our first hypothesis was confirmed as findings support the multidimensional structure 
of the WIRF. Although all subscales query the same 12 items and the same strengths 
in terms of content, they could be statistically distinguished. The questionnaire uses in
structions to focus patients' perceptions on the particular context. In contrast, established 
instruments only capture positive trait characteristics or strengths that are currently ex
perienced (Peterson & Park, 2009; Tagay et al., 2014). A unique feature of the instrument 
in this study is that the WIRF also captures strengths that have been used successfully in 
the past and in good times. This differential assessment of strengths seems to be relevant 
in clinical samples, as studies indicate a high problem focus and negative affect in 
patients (Stanton & Watson, 2014). Willutzki (2008) states that the high level of suffering 
of individuals at the beginning of therapy leads to the fact that they hardly perceive 
existing strengths in themselves or evaluate them as helpful. In other words, patients’ 
perception of their strengths is strongly related to current distress and can hardly be 
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assessed independently of problems (cf. Iasiello et al., 2022). The statistically independent 
subscales of the WIRF may make existing strengths more visible to patients themselves 
and their therapists. This might have scientific implications: As shown in the testing 
of the third hypothesis, the WIRF subscales were independent predictors of mental 
illness. WIRF-ProbS accounted for the largest proportion of variance, which means that 
a person with many self-perceived strengths for coping with current problems had fewer 
symptoms and more well-being. This result was to be expected since successful problem 
management usually leads to less stress. Beyond this effect, WIRF-CrisesS incrementally 
predicted mental illness. This indicates that patients who are currently under a lot of 
stress, but at the same time know what strengths have helped them in the past, have 
better mental health in comparison to persons with less good strengths awareness. The 
awareness of strengths in coping with previous crises may be associated to a stable 
sense of mastery, which was positively related to resilience and mental health in prior 
studies (Burns et al., 2011). WIRF-CrisesS may be relevant to research that focuses on 
the description and etiology of mental health in clinical populations, as it seems to 
be less entwined with psychopathology and, therefore, may contribute to an increase 
in information (Bos et al., 2016). Moreover, in the context of psychotherapy research, 
WIRF-CrisesS was found to be a significant predictor of treatment outcome beyond 
problem-associated measures (Schürmann-Vengels et al., 2022).

The independence of WIRF subscales also provide practical implications: Although 
recent studies indicated that patients perceive fewer current strengths than healthy 
individuals, this does not mean that strengths to cope with their problems do not exist 
(Goldbach et al., 2020; Victor et al., 2019). The results of this study highlight that it makes 
sense for therapists to actively address existing strengths to further foster mental health. 
It may be helpful to draw the patient’s attention to helpful abilities, pleasant activities, or 
positive relationships. For example, interventions from the solution-focused brief therapy 
are recommended because these target situations in which patients have already been 
able to use their strengths successfully (similar to WIRF-CrisesS; Franklin et al., 2017). 
The diagnostic of strengths during treatment with the WIRF can have the advantage that 
patients on the one hand recognize which strengths have helped them in the past (via 
CrisesS) and on the other hand experience how strengths develop during psychotherapy 
(via ProbS). Patients answered the subscales differently in this study, which suggests that 
a comparison between the contexts may provide therapists with additional information. 
This could facilitate working with patients’ strengths in sessions.

The dual-factor model of mental health was not supported in this clinical sample. A 
high association of positive and negative variables was found, similar to prior studies 
in this framework (Franken et al., 2018; Lukat et al., 2016; van Erp Taalman Kip & 
Hutschemaekers, 2018). This finding suggests that positive and negative facets of mental 
health are more entwined in people with pronounced symptoms than in healthy subjects. 
One possible explanation for this finding could be that patients focus strongly on bur
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densome factors at the beginning of psychotherapy. From a clinical perspective, such 
negativity bias may contribute to patients' poorer ability to perceive positive aspects in 
their lives or to judge them as relevant (Carl et al., 2013; Gollan et al., 2016). This, in turn, 
might lead to patients frequently talking about problems and little about positive experi
ence in the therapy session. A recent study also showed that instruments assessing PMH 
are answered differently by individuals with severe distress than by healthy subjects 
(Iasiello et al., 2022). Patients may tend to condition their well-being on the presence 
of psychopathological symptoms and automatically fill out positive questionnaires low. 
These explanatory attempts should be considered as hypotheses and tested in future 
research.

Almost all studies on the dual-factor model find degree of independence of positive 
and negative facets of mental health even in clinical samples (de Vos et al., 2018; Díaz et 
al., 2018; Franken et al., 2018; Teismann et al., 2018). In addition, a study using ecological 
momentary assessment in individuals with generalized anxiety disorder showed that 
these people self-reported several positive phases in their daily lives, despite severe 
worry (Vîslă et al., 2021). These results suggest that patients can, in principle, also report 
well-being and positive moments. However, a problem focus often dominates in patients 
themselves and in therapy. Therefore, it is recommended to provide space for positive 
reports from patients (even if they are rare or seem small). Therapists should also ask 
specifically about patients’ strengths, exceptions, and positive changes.

Limitations and Future Directions
This study has several limitations. The size of the clinical sample was small for SEM, 
according to established thumb rules of 5-10 observations per parameter, so that repli
cation studies are needed. On the other hand, simulation studies indicated that even 
smaller sample sizes could be sufficient for particular SEM analyses (e.g. Wolf et al., 
2013). No comparisons to other clinical samples or healthy controls were included, which 
limits generalizability of the results. Moreover, the cross-sectional design restricted the 
predictive value assumed in the regression analysis. Longitudinal designs should analyze 
the predictive relevance of the strengths subscales for PMH and NMH. Furthermore, 
moderation analyses should differentiate how resources act on mental health in clinical 
samples. Our results suggest the assessment of strengths in psychotherapy studies. Re
peated assessment of strengths during treatment should trace potential increases of PMH 
and related process factors.

Conclusion
The WIRF is a promising complementary instrument of strengths in clinical psychology 
and psychotherapy. Its multidimensional structure reaching beyond current problems is 
a unique feature of the instrument and may be relevant for etiology and intervention 
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studies. The results of this study suggest that PMH is not easily detected in the presence 
of simultaneous marked psychopathology. This underlines the relevance of differential 
assessments of patients’ positive facets.
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