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The Difficulties in Emotion Regulation Scale (DERS) is one of the most widely used measures
of emotion regulation. The general purpose of this research is to create the short form of the Difficulty
in Emotion Regulation Scale (DERS-SF) by comparing the findings obtained from various metaheu-
ristic algorithms (ACO, TS, and SA). The data of this study were collected from 398 undergraduate
students. Correlated 6-factor and bifactor structures of DERS are tested with CFA. The model-data
fit obtained from the correlated 6-factor structure created by the items selected by the ACO algo-
rithms indicates a perfect fit. Also, hierarchical omega coefficients and standardized factor loadings
show adequate psychometric properties. Strict measurement invariance was provided between gender
groups. The correlations between the total score obtained from the Self-Compassion Scale and the
nonacceptance, goals, impulse, strategies, awareness, and clarity factors of DERS-SF are negative
and vary between moderate to high. As a result of this study, DERS-SF was developed as six factors
and 18 items.
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Emotion regulation is broadly defined as the set of processes involved in coping with relatively
strong emotional episodes (Kopp, 1989). It is an ability to monitor and alter emotional states in pursuit of
goal-directed behavior (Gratz & Roemer, 2004). To achieve proper emotion regulation, people must be able
to understand, accept, and modulate their emotions, as well as to adapt their behavior in response to various
situations. Deficiencies in these competencies result in difficulties in achieving successful emotion regulation
(Gratz & Roemer, 2004). With the development of efforts to measure emation regulation, the effect of this
psychological feature on other psychological features has also been examined. Emotion regulation failure
may affect depression (Gross & Munoz, 1995), anxiety (Aldao et al., 2010), social difficulties due to poor
emotional management (Dan-Glauser & Scherer, 2013), posttraumatic stress disorder (Ehring & Quack
2010; Tull et al., 2007), and borderline personality disorder (Gratz et al., 2006).

There are various measurement tools developed to measure emotion regulation. One of these tools,
the Trait Meta Mood Scale (Salovey et al., 1995), can measure a part of emotion regulation. This measure-
ment tool measures individual differences in a person’s ability to reflect and manage their emotions (Salovey
et al, 1995). Another measurement tool, the Negative Mood Regulation Scale (Catanzaro & Mearns, 1990),
does not evaluate some important aspects of emation regulation such as awareness of emotions, understand-
ing of emotions, and acceptance of emotions. Based on all these shortcomings, Gratz and Roemer (2004)
developed the Difficulties in Emotion Regulation Scale (DERS).
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The DERS and Its Factor Structure

DERS is one of the most widely used measures of emotion regulation, with over 8,500 citations
(Google scholar search in March 2022) attributed to the initial study. Gratz and Roemer (2004) found that a
6-factor correlated trait model ultimately best operationalized the original 36-item DERS. The factors in-
cluded nonacceptance of emotional responses (nonacceptance), difficulties engaging in goal-directed activ-
ities (goals), impulse control difficulties (impulse), limited access to emotion regulation strategies (strate-
gies), lack of emotional awareness (awareness), and lack of emational clarity (clarity).

The DERS items are generally summed to create a total score and subscale scores. These total scores
have been used to predict a variety of psychological phenomena, including posttraumatic stress (Tull et al.,
2007). The original DERS was validated as a 6-factor multidimensional model. The multidimensional struc-
ture of the DERS has been examined in some studies (Dan-Glauser & Scherer, 2013; Neumann et al., 2010;
Perez et al., 2012; Ruganci & Geng6z, 2010), and some results from the confirmatory factor analysis (CFA)
have indicated adequate fit (Bardeen et al., 2012). In contrast to the multidimensional model, a bifactor mod-
eling approach ensures which items of a measurement tool are loaded on both a general factor and a specific
factor. As such, bifactor modeling can be used to determine whether a total score is sufficient to operation-
alize the construct assessed by a given measure (Reise, 2012). Osborne et al.’s (2017) study on the bifactor
structure of DERS shows a good fit. In this study DERS’ unidimensional, correlated factors, higher order,
and bifactor structures were tested. The best fit indices were obtained from the bifactor model (RMSEA =
.06; CFI = .95; TLI = .95). Unlike Osborne et al.’s (2017) study, Benfer et al. (2019) tested the unidimen-
sional, 6-factor correlated, second-order and bifactor structure of DERS, but none of the examined models
provided an adequate fit to the data. Therefore, they developed a modified version of the scale. Controversial
issues related to the factor structure of such a scale provided the main motivation for this research.

Short Form Development

Short form development studies, which gained speed in the 1950s, focused primarily on measure-
ment tools used for clinical evaluations as a result of the criticism against many items in intelligence and
ability tests (Levy, 1968). Today, it has become an important interest, especially in psychology literature.
Kruyen et al. (2013), in their study, which examined articles published in six important psychology journals
over five years, stated that a total of 164 abbreviated tests were used in 170 articles. The motivation behind
the development of the short form of only 70 of these tests was described. It was determined that only half
of the short forms had construct validity proofs, and the reliability obtained in all but a few tests was lower
than in the long form. Although this study shows that the use of short forms is very common, it demonstrates
that there are many problems related to its development and use.

The interest in short form development is not limited to the field of psychology. It also significantly
affects other areas such as education, as it provides financial savings, increases return to measurement tools,
and saves time. When the literature is examined, it is possible to say that the methods used in short form
development are divided into statistical and judgmental. It can be said that judgmental methods are handled
within the framework of Classical Test Theory and are based on expert opinions. However, it is not appro-
priate to use only judgmental methods as it will enable the perceived fitness to be determined. Selecting the
items with the highest contribution to reliability or selecting items with high factor loading or high interitem
correlation, which are the most frequently used statistical methods, decides which items should be removed
from the measurement tool, even if it is effective in maximizing the general validity or reliability of the
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measuring tool and determining that the last item number is insufficient (Kruyen et al., 2013). These methods
are generally insufficient from a psychometric perspective because they are not interested in the factor struc-
ture of the measurement tool (Schroeders et al., 2016).

Algorithms Used in Short Form Development

Statistical methods based on simple item selection strategies are insufficient to select the correct
short form item pool (Kleka & Soroko, 2018). The biggest advantage of metaheuristic algorithms over other
statistical algorithms is that they approach short form development studies from a psychometric point of
view. In this way, psychometric concepts such as structure validity and reliability are taken into account
while developing the short form. In addition, the decision whether an item should be included in the specific
factor is made by taking into account factors such as factor loadings (Byrne & Pachana, 2011; Noble et al.,
2013). Creating a short form that has both sufficient internal structure and strong validity in terms of rela-
tionships with other variables is difficult with traditional short form development methods. Metaheuristic
optimization algorithms (Dorigo et al., 2006) have the potential to solve these problems because they can
simultaneously maximize more than one validity criterion for the developed short forms. Most of the me-
taheuristic algorithms are inspired by natural mechanisms such as the evolution of the foraging behavior of
ants or honeybees. The use of these algorithms in the psychometric literature has been the development of
automatic algorithms to generate short forms.

One of these algorithms, ant colony optimization (ACO), was inspired by the foraging behavior of
ants. During their food search, ants leave pheromone tracks along their route, which will attract more ants to
the route. At the start of the search, the ants will randomly search for the food source and return to the nest
on the same route. Ants that find a shorter path to the food source will travel more frequently between the
nest and the food source, thus accumulating more pheromones on their route. Pheromone levels on longer
routes increase more slowly or evaporate over time. Higher pheromone levels will attract more ants, causing
almost all ants to take the shortest path. This algorithm was developed by Colorni et al. (1991) as a solution
to the traveling salesman problem. According to many studies, it is seen as the most flexible and successful
item selection technique (Leite et al., 2008, Schultze & Eid, 2018). This success of the ACO results from the
fact that it evaluates and optimizes the final model by assessing psychometric criteria in the scale rather than
item-level information. The other algorithm, the tabu search (TS) algorithm (Drezner et al., 1999), looks at
each short form item set created changing one item at a time. The main idea behind the TS procedure is to
consistently identify the best short form currently selected by examining other short forms that are neighbors
of the best short form available. If a neighboring short form under investigation fits better than the existing
short form, it is selected as the most suitable new short form. If it does not fit with the existing short form,
the neighboring short form examined is marked as “tabu” and these tabu items are placed in a list so that they
are not reevaluated until certain criteria are met. The simulated annealing (SA) algorithm (Kirkpatrick et al.,
1983), another algorithm aimed at developing a short form, “begins with a specific short form in which some
items are randomly changed. The new short form is compared with the initial short form and the difference
in model fit is calculated. At any time, if the new short form fits better than the existing short form, it is
selected for use in the next iteration; otherwise, the new short form is chosen with probability equal to pos-
sibly a function of the difference in model fit and the difference between current and maximum iterations.
This process continues until the maximum number of iterations is reached and the best short form final
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solution is found” (Raborn et al., 2020, p. 914). | chose the ACO, TS, and SA algorithms because these
algorithms are the most well-structured metaheuristic algorithms in the literature (Marti et al., 2018).

Available Short Forms of the DERS

Kaufman et al. (2016) developed the short form of the DERS. With its 18-item and 6-factor struc-
ture, DERS-SF has the same factor structure as the long form of the original DERS. Moreira et al. (2020)
tested DERS’ short form (DERS-SF) and a modified version of DERS-SF’s factor structure. For the adult
sample, the correlated 6-factor model shows the best model fit of DERS-SF, but for the adolescent sample,
the bifactor structure shows the best model fit. These findings indicate that both DERS and DERS-SF can fit
6-factor and bifactor models. Therefore, this study focused on this bifactor structure. Also, this study focused
on Kaufman et al.’s (2016) version of DERS-SF, which has an 18-item and 6-factor structure. The superiority
of this study compared to other DERS-SF development studies is that it uses metaheuristic algorithms. It was
determined that all other studies (e.g., Kaufman et al., 2016; Moreira et al., 2020) used classical short form
development techniques.

Findings of lower emotional expression among males versus females (Brody & Hall, 1993) suggest
that males may have less emotional awareness than females. For this reason, | felt the need to include testing
the measurement invariance according to gender as a hypothesis in the research. Also, studies suggest that
self-compassion plays a crucial role in chronic pain experience with evidence indicating that self-compassion
improves mental health through the enablement of adequate emotion regulation strategies (Diedrich et al.,
2014). For this reason, the relationships between these two psychological constructs were also examined
within the scope of concurrent validity.

In this context, the general purpose of this research is to create the short form of the Difficulties in
Emotion Regulation Scale (DERS) by comparing the findings obtained from various metaheuristic algo-
rithms. Within the framework of this general purpose, the correlated 6-factor and bifactor structures of the
DERS will be tested with CFA, with items determined by metaheuristic algorithms. It was accepted that the
algorithm with the highest model-data fit among the metaheuristic algorithms produced the most accurate
result. The aim here is to benefit from the findings of the algorithm that produced the best finding, instead of
comparing the findings of the algorithms. Then, measurement invariance by gender and DERS’ correlation
with the Self-Compassion Scale (SCS) was tested.

METHOD

Participants

The study group of the research consists of 398 students in various programs at Akdeniz University
(Antalya, Turkey). Three hundred and sixteen of the participants are women and 82 of them are men. Alt-
hough the average age is 22.16 (£ 3.82), it ranges from 18 to 48. Being over the age of 18 and being a student
of Akdeniz University were chosen as the inclusion criteria for the sample. For this purpose, participants
were selected by criterion sampling technique. The measurement tool was communicated to the participants
via online platforms. Informed consent was obtained from all individual participants included in the study.
All procedures performed in the study involving human participants were in accordance with the ethical
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standards of the institutional and/or national research committee and with the 1964 Helsinki Declaration and
its later amendments or comparable ethical standards.

Measures

Personal Information Form. The participants were asked for information that required a voluntary
response, including gender, age, the state of having a sad emational or physical life in childhood, parental
attitude, mother’s education level, and father’s education level.

Difficulties in Emotion Regulation Scale (DERS). The adult version of the DERS was adapted into
Turkish by Ruganci and Gen¢dz (2010). While examining the scale’s factor structure for the adult sample,
researchers excluded Item 10 from the Turkish version of the scale because of low factor loading and low
correlation with the total scale. The exploratory factor analysis results also confirmed the 6-factor structure
of the DERS. Additionally, the groups with high and low distress were successfully differentiated based on
the DERS subscales (Ruganci & Gengoz, 2010). Also, Saritas-Atalar et al. (2015) tested the 6-factor structure
of the DERS among adolescents in a Turkish sample. In our study, we used Ruganci and Geng6z’s (2010)
translation of the scale. The Turkish short form of the DERS was adapted by Yigit and Guzey Yigit (2019).
Bjureberg et al.’s (2016) DERS-SF was adapted in this study. Our study differs from this research because
it aimed to develop a short form from the long form.

Self-Compassion Scale (SCS). The Self-Compassion Scale (SCS), which was developed by Neff
(2003) and adapted into Turkish by Deniz et al. (2008), was used in the study. Originally SCS consists of 26
items and six subscales that include self-kindness (five items), self-judgment (five items), common humanity
(four items), isolation (four items), mindfulness (four items), and over-identification (four items). Responses
are given on a 5-point Likert scale ranging from 1 (almost never) to 5 (almost always). As a result of the
adaptation of the SCS to the Turkish culture, a 24-item and unidimensional structure was determined, differ-
ent from the original scale (Deniz et al., 2008). With this study, the SCS has a unidimensional model and a
24-item self-report measure.

Analysis

At this stage, the original DERS, which has 36 items and six correlated factors, and the possible
short form alternatives of DERS-SF will be compared. These comparisons will take place with various me-
taheuristic algorithms.

Based on previous research (Marcoulides & Falk, 2018; Raborn et al., 2020), some tuning pa-
rameters are used for each metaheuristic algorithm. For ACO, 20 consecutive steps for convergence, 0.9
evaporation, 20 ants, and 1000 maximum steps for no improvement are tuned. For TS, 50 iterations and
five tabu list size; for SA 1000 iterations are tuned for all factor structures. Tuning parameters affect the
speed with which algorithms approach a solution, the criteria the algorithms use to determine the quality
of the short form, and how many new short forms are allowed to be discovered (Raborn et al., 2020).

The model fit was checked using several fit indices, including the comparative fit index (CFl), the
Tucker-Lewis index (TLI), and the root-mean-square error of approximation (RMSEA). CFl and TLI values
above .90 and .95 reflect acceptable and excellent fit, respectively, while RMSEA below or near .05 indicates
an acceptable fit of data to a model (Hu & Bentler 1999). For all factor structures, omega coefficients as
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composite reliability are computed. Omega hierarchical (wH) and omega hierarchical subscale (wHS) are com-
puted for bifactor structures. And omega hierarchical subscales (nHSs) are computed for the 6-factor structure.

The scale’s short form selection with ACO, TS, and SA was implemented with the ShortForm 0.4.6
package (Raborn & Leite, 2018). This package uses the lavaan package (Rosseel, 2012) to fit a unidimen-
sional, 6-factor solution, and bifactor CFA analysis. Omega coefficients are computed from semTools pack-
age 0.5-4 (Jorgensen et al., 2022).

Within the scope of factorial validity, measurement invariance was tested according to gender.
ShortForm 0.4.6 package (Raborn & Leite, 2018) was used for this purpose. Measurement invariance was
evaluated through four nested levels: (i) configural invariance, (ii) metric invariance, (iii) scalar invariance,
and (iv) strict invariance. Hu and Bentler’s (1999) criteria were used for configural invariance. In the testing
of nested models, it was decided according to the criteria of ACFI > —.01, ATLI > —.02, and Ay? (p > .05).
Ay? is a test of the Satorra-Bentler 42 difference of the nested models, and ACFI and ATLI are the difference
in CFl and TLI, respectively, between the two nested models.

The correlation of the scores obtained from different factor structures of the scale with the Self-
Compassion Scale was determined. The Turkish version of the SCS has a unidimensional structure with 24
items. Several studies report a strong negative correlation between emotion regulation and self-compassion
(Eichholz et al., 2020; Scoglio et al., 2018). Eichholz et al. (2020) reported a correlation of —.61 between
emotion regulation and self-compassion and Scoglio et al. (2018) reported a correlation of —.71. All R codes
are publicly available at https://osf.io/smyqk/

RESULTS

The correlated 6-factor structure DERS long form was tested with CFA. Standardized regression
coefficients of all 36 items vary between .32 and .87. Except for RMSEA, model-data fit shows poor model
fit (TLI = .881; CFI = .891; RMSEA = .068). Omega coefficients are calculated as .91 for nonacceptance,
.90 for the goals factor, .92 for the impulse factor, .92 for the strategies factor, .74 for the awareness factor,
and .85 for the clarity factor. According to these findings, it can be said that the model-data fit of the corre-
lated 6-factor structure is poor, but it has acceptable model-data fit and reliability values because it meets the
lowest criteria according to RMSEA.

According to the findings obtained by applying CFA to the bifactor structure of the scale, standard-
ized factor loadings to specific factors of all 36 items vary between .10 and .81; the general factor of all 36
items varies between .07 and .78. Model-data fit shows adequate model fit (TLI =.918; CFI =.929; RMSEA
= .057). Omega coefficients are calculated as .25 for nonacceptance, .56 for the goals factor, .24 for the
impulse factor, .22 for the strategies factor, .72 for the awareness factor, .81 for the clarity factor, and .75 for
the general factor. According to these findings, it can be said that the model-data fit of the bifactor structure
meets the minimum criteria and the model is confirmed. When the findings of the original form of the scale
are examined, it can be said that the model-data fit of the bifactor model is higher and the factor structure of
the DERS is more suitable for the bifactor model. Correlated 6-factor and bifactor structures of DERS were
tested with CFA. Findings are given in Tables 1 and 2.

When the findings of the metaheuristic algorithms used in selecting the items to create the short form
of the DERS were examined, it was determined that the 18 items and 6-factor structure created from the items
selected by the ACO have the best psychometric properties. The factor structure with the highest average of
standard factor loadings (.82), model-data fit, and reliability coefficients (.86) was obtained from the items
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determined by ACO. The factor structure obtained from the items selected by SA from other metacognitive
algorithms also provided sufficient values in terms of all psychometric properties. However, the factor structure
of the items determined by TS has moved away from perfect model-data fit, especially due to RMSEA and TLI
values. It can be said that the 6-factor structure of DERS-SF has a perfect model-data fit (RMSEA = .042; CFI
=.982; TLI =.976) according to the ACO algorithm and its reliability is quite high.

TABLE 1
Psychometric properties of DERS’ correlated 6-factor structure

ACO TS SA
Item SFL Item SFL Item SFL
129 .86 129 .83 129 .84
123 .80 111 .67 123 .81
125 .82 123 .81 121 74
126 .85 113 a7 113 .78
133 .83 126 .84 126 .83
118 .86 133 .86 133 .83
127 .85 13 .65 132 .82
114 .86 132 .83 114 .88
119 .89 127 .84 119 .87
135 .78 116 81 131 .66
116 .82 131 .68 116 .86
131 .67 136 .83 115 .83
12 .79 16 74 16 73
16 77 18 .84 134 .53
18 .81 110 .35 110 .39
17 .83 15 57 14 .85
14 .85 14 75 11 74
11 75 11 .80 17 .83

Model-data fit

RMSEA .042 RMSEA .062 RMSEA .047
CFlI .982 CFlI .950 CFlI 973
TLI 976 TLI 937 TLI .966

Reliability (omega)

Nonacceptance .87 Nonacceptance .82 Nonacceptance .84
Goals .89 Goals .86 Goals .86
Impulse .90 Impulse .84 Impulse .89
Strategies .80 Strategies .82 Strategies .84
Awareness .83 Awareness .70 Awareness .56
Clarity .85 Clarity T7 Clarity .85

Note. DERS = Difficulties in Emotion Regulation Scale; ACO = ant colony optimization; TS = tabu search; SA = simulated annealing.
SFL = standardized factor loadings; factor loadings shown in bold are statistically significant at the .05 level. RMSEA = root-mean-
square error of approximation; CFI = comparative fit index; TLI = Tucker-Lewis index.
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TABLE 2
Psychometric properties of DERS’ bifactor structure

ACO TS SA
Item SFL GSFL Item SFL GSFL Item SFL  GSFL
112 49 .52 125 .38 74 121 .67 .56
129 40 12 111 37 .62 123 .23 7
123 .29 a7 123 A7 g7 111 .28 .61
118 .67 .61 120 .58 43 120 .58 42
126 51 .67 113 .58 .56 113 .60 .54
133 41 72 133 42 .67 133 46 .66
114 .58 .63 114 .70 .64 114 .70 .63
119 .62 .66 119 44 72 119 48 .69
127 46 71 13 .20 .67 13 22 .66
116 .57 .67 116 37 73 136 44 12
115 49 .66 131 .25 .62 135 44 .70
131 31 .58 136 .35 .75 115 .35 .70
12 .78 A7 16 .76 19 110 41 .05
16 75 A2 18 7 .18 16 .67 19
117 27 A2 134 47 12 134 .55 10
14 .69 41 14 .70 .36 17 a7 .38
19 31 .66 19 .36 .64 11 .56 47
11 .64 .50 17 .85 .35 19 .35 .67

Model-data fit

RMSEA .041 RMSEA .044 RMSEA .042
CFlI .984 CFI .980 CFI .980
TLI 975 TLI .970 TLI .970

Reliability (omega)

Nonacceptance 21 Nonacceptance A3 Nonacceptance 21
Goals .34 Goals .38 Goals 40
Impulse .37 Impulse 27 Impulse .30
Strategies .29 Strategies 14 Strategies 22
Awareness .63 Awareness .68 Awareness .55
Clarity 42 Clarity .55 Clarity 44
DERS 74 DERS 77 DERS 73

Note. DERS = Difficulties in Emotion Regulation Scale; ACO = ant colony optimization; TS = tabu search; SA = simulated annealing. SFL
= standardized factor loadings; GSFL = general factor’s standardized factor loadings; factor loadings shown in bold are statistically signifi-
cant at the .05 level. RMSEA = root-mean-square error of approximation; CFl = comparative fit index; TLI = Tucker-Lewis index.

According to the findings obtained from the metaheuristic algorithms, it was determined that the
average of the standard factor loadings of the specific factors (.51) and the standard factor loadings of the
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general factor (.55) obtained with the bifactor structure created with the items determined by the ACO
algorithm were found to be the highest. In addition, the bifactor structure with the highest model-data fit
and omega hierarchical subscale (HS) averages (.38) was obtained with the ACO algorithm. The algorithm
with the highest omega hierarchy is TS. All algorithms succeeded in selecting the items that create the
bifactor structure with excellent model-data fit. However, when the general psychometric properties are
examined, it is possible to say that the ACO algorithm is the most successful method in creating short
forms in the bifactor structure. It can be said that the bifactor structure of DERS-SF has a perfect model-
data fit (RMSEA = .041; CFl = .984; TLI = .975) according to the ACO algorithm and its reliability is
quite high.

According to Table 3, it can be said that most of the items (62.5%) in the DERS-SF developed with
ACO are similar to Kaufman et al.’s (2016) DERS-SF items. Within the scope of factorial validity, the meas-
urement invariance of the 6-factor structure, which has the highest model-data fit, was tested according to
gender. Findings are included in Table 4.

All of the models met the criteria of ACFI >—.01, ATLI >—.02 and Ay?(p > .05). All Satorra-Bentler
chi-square differences are not significant at .05 level. The differences in all model-data fit were too small for
all nested models. These results suggest that the 18-item 6-factor model of DERS meets the criteria for strict
invariance.

TABLE 3
Item distributions of DERS-SF (ACO) and DERS-SF (Kaufman et al., 2016)

Factors DERS-SF (ACO) DERS-SF (Kaufman et al., 2016)
Strategies 116 135
115 128
131 116
Nonacceptance 112 112
129 125
123 129
Impulse 114 114
119 121
127 127
Goals 118 118
126 126
133 113
Awareness 12 18
16 110
117 12
Clarity 14 19
19 15
11 14

Note. DERS-SF = Difficulties in Emotion Regulation Scale-Short Form; ACO = ant colony optimization.
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TABLE 4
Fit indices of measurement invariance models

Model Ay?(df) RMSEA CFI ACFI TLI ATLI
Configural - .048 977 - 970 -
Metric 15.86 (12) .047 976 -.001 970 .000
Scalar 10.60 (12) .046 976 .000 972 .002
Strict 11.65 (18) .039 .981 .005 .980 .008

Note. df = degrees of freedom; RMSEA = root-mean-square error of approximation; CFI = comparative fit index; TLI = Tucker-Lewis
index.

As the concurrent validity, the correlations between the 6-factor structure of the DERS and the Self-
Compassion Scale, which has a unidimensional factor structure, were examined. The correlations between
the total scores obtained from the Self-Compassion Scale and the nonacceptance, goals, impulse, strategies,
awareness, and clarity factors of DERS are negative and vary between moderate to high (r =—.66, r =—.66, r
=-68,r=-.73, r=-38, and r = .50, respectively).

CONCLUSION

The model-data fit obtained from the correlated 6-factor structure (TLI =.976; CFI = .982; RMSEA
=.042) and the bifactor structure (TLI =.975; CFI =.984; RMSEA = .041) created by the items selected by
the ACO algorithms indicate a perfect fit. The values obtained are also very close to each other. Therefore,
it was decided that the most appropriate short form should be decided by examining other findings. In this
case, it was decided that the short form of the 6-factor structure would be the most appropriate since the
standard factor loadings and reliability values of the correlated 6-factor structure formed by the items selected
by the ACO algorithm were higher. Measurement invariance findings and correlation between other psycho-
logical traits are other important evidence. Other studies in the literature in which the psychometric properties
of the 6-factor structure were determined to be the best were effective in this selection. This finding is similar
to the studies of Kaufman et al. (2016) and Moreira et al. (2020). Both studies developed DERS-SF as a 6-
factor structure. Only Moreira et al. (2020) found a higher model-data fit of the bifactor structure in the
adolescent sample.

As a result of this study, DERS-SF was developed as six factors and 18 items (each factor has three
items). Nonacceptance of emotional responses (nonacceptance) factor consists of Items 12, 23, and 29; dif-
ficulties engaging in goal-directed activities (goals) factor consists of Items 18, 26, and 33; impulse control
difficulties (impulse) factor consists of Items 14, 19, and 27; limited access to emotion regulation strategies
(strategies) factor consists of Items 15, 16, and 31; the lack of emotional awareness (awareness) factor con-
sists of Items 2, 6, and 17; and the lack of emotional clarity (clarity) factor consists of Items 1, 4, and 9. Items
1,2,4,6, 7, and 8 should be coded reversely. In the Turkish sample, with this short form, it will be possible
to measure emotion regulation difficulties using less time and cost compared to the long form.

When compared to the fit values obtained from this study (TLI = .976; CFl =.982; RMSEA =.042)
with model-data fit findings of Kaufman et al.’s (2016) study (CFI = .97; TLI = .96; RMSEA = .05) and
Moreira et al.’s (2020) study (CFI = .954; TLI = .942; RMSEA = .046) from the adult sample, the success
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of the ACO algorithm in item selection emerges. In one of these two studies, Kaufman et al. (2016) followed
a 3-step approach to short form development. Accordingly, in the first stage, factor loadings for each factor
were listed in descending order. In the second step, weighting was made with factor loadings obtained from
adult and adolescent samples. In the third stage, the “discrimination score” was obtained and the difference
between loading an item on its specific factor and other factors was calculated. Moreira et al. (2020) used a
short form structure developed by Kaufman et al. (2016). The fact that the short form has been developed
with a higher model-data fit than other studies shows the power of metaheuristic algorithms.

With the selection of the 6-factor structure, it is necessary to examine the correlation between fac-
tors. Correlations between factors are moderate and high except for the awareness factor. The awareness
factor shows a low correlation with other factors. These findings are similar to Moreira et al.’s (2020) and
Oshorne et al.’s (2017) studies.

DERS-SF shows full measurement invariance (strict invariance). Strict invariance is found, so the
differences between gender groups’ item responses are merely due to group differences. These findings are
strong validity evidence. As further validity evidence, the correlations between the total score obtained from
the Self-Compassion Scale and the nonacceptance, goals, impulse, strategies, awareness, and clarity factors
of DERS-SF are negative and change from moderate to high. These findings are similar to Eichholz et al.’s
(2020) and Scoglio et al.’s (2018) studies.

It is also necessary to compare the performance of ACO, TS, and SA algorithms, which are me-
taheuristic algorithms, in various factor structures. It was determined that the ACO algorithm, in a 6-factor
structure, made more accurate item selection than the other algorithms. Perfect model-data fit has also been
achieved with the SA algorithm. Only the TS algorithm has moved away from perfect model-data fit due to
TLI and RMSEA values. In this case, SA and TS algorithms follow the ACO algorithm, respectively. In the
bifactor structure, the structures created with the items determined by all algorithms show perfect fit. The
model-data fits and omega coefficients obtained from each of the algorithms are very close to each other.
Therefore, it can be said that there is no prominent algorithm in the bifactor structure. Finding the ACO
algorithm as the best item selection algorithm is similar to the studies of Leite et al. (2008) and Schultze and
Eid (2018). TS and SA algorithms show similar findings.

This study has some limitations. In this study, the genetic algorithm, one of the metaheuristic algo-
rithms, is not used. I would have liked to use genetic algorithm also in this study, but possible short form
findings could not be produced. The possible reason for this is the insufficient sample size. For this reason,
it is recommended to carry out studies in which this algorithm is also applied by using a sufficient sample
size. Simulation-based studies in which these algorithms are compared with each other are required. Few
studies with this aim exist in the literature. For the practitioners, it is recommended to use the short form
developed in this study instead of the long form of the DERS. DERS-SF has half fewer items and is a much
superior measurement tool in terms of psychometric properties.
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