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HOW DOES COGNITIVE FLEXIBILITY ASSOCIATE WITH
DEPRESSIVE SYMPTOMS? A MULTIPLE MEDIATION MODEL
INCLUDING EMOTION DYSREGULATION AND PROBLEM-SOLVING*

Servet KACAR BASARAN?, Ceren GOKDAG?, Zeynep ERDOGAN YILDIRIM3

ABSTRACT

According to the cognitive-behavioral model of depression, inflexibility in thought processes increases symptoms by causing more
negative emotions and behavioral problems. Previous studies have empirically shown that cognitive flexibility is negatively
associated with difficulties in emotion regulation, inadequate problem-solving, and depressive symptoms. However, no research
includes these variables together to the best of our knowledge. We aimed to examine the relationships between these variables and
test the mediating effect of emotion dysregulation and problem-solving between cognitive flexibility and depressive symptoms via
multiple mediation analysis. 275 undergraduate students participated in this study. We used a self-report battery including the
Cognitive Flexibility Inventory, Difficulties in Emotion Regulation Scale, Problem Solving Inventory, and Beck Depression Inventory
to collect the data. We tested the hypotheses via Pearson correlation analysis and multiple mediation analysis. According to the
results, higher levels of cognitive flexibility were significantly associated with lower depression, inadequate problem solving, and
emotion dysregulation. Moreover, emotion dysregulation has a mediating role in the relationships between cognitive flexibility and
depressive symptoms. Inadequate problem-solving, however, was not a significant mediator. Consisted with previous findings, our
results supported the importance of emotion dysregulation and cognitive flexibility for depression. Our study demonstrated the
pathways of these variables. Also, results indicated that different therapy approaches that address cognitive flexibility and emotion
regulation (e.g.,, cognitive-behavioral therapy, acceptance and commitment therapy, and emotion-focused therapy) might effectively
reduce depressive symptoms.
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BILISSEL ESNEKLIK, DEPRESIF BELIRTILERLE NASIL
iLISKILENDIRILIR? DUYGU DUZENLEME GUCLUGU VE PROBLEM
COZMEYi ICEREN COKLU BiR ARACILIK MODELI

0z

Depresyonun biligsel-davraniggi modeline gore, diisiince siireglerindeki katilik, olumsuz duygularin ve davranigsal sorunlarin
artmasim tetikler ve depresif belirtilerin artisina neden olur. Onceki ¢alismalar ampirik olarak biligsel esnekligin duygu
diizenlemedeki giicliikler, yetersiz problem ¢6zme ve depresif belirtilerle negatif yonde iliskili oldugunu gostermistir. Ancak,
bildigimiz kadariyla, bu degiskenleri birlikte inceleyen bir arastirma bulunmamaktadir. Bu nedenle, mevcut arastirmada bu
degiskenler arasindaki iligkileri incelemeyi ve duygu diizenleme ve problem ¢6zmenin bilissel esneklik ile depresif belirtiler
arasindaki aracilik etkisini ¢oklu aracilik modeli ile test etmeyi amagladik. Arastirmanin orneklemini, 275 lisans 6grencisi
olusturmaktadir. Veri toplama araglari olarak, Bilissel Esneklik Envanteri, Duygu Diizenlemede Giicliikler Olgegi, Problem Cézme
Envanteri ve Beck Depresyon Envanteri kullanilmistir. Sonuglara gore, daha yiiksek bilissel esneklik seviyeleri, daha diisiik
depresyon, yetersiz problem ¢6zme ve duygu diizenleme giigliigii ile anlamh sekilde iligkili bulunmustur. Ayrica biligsel esneklik ile
depresif belirtiler arasindaki iliskide duygu diizenleme giigliigiiniin araci rolii vardir. Ancak yetersiz problem ¢ézmenin, bu iliskide
anlamli bir arac roliiniin olmadig1 saptanmigtir. Onceki bulgularla uyumlu olarak, mevcut arastirmanin bulgulari duygu diizenleme
gugliigliniin ve bilissel esnekligin depresif belirtilerin ortaya ¢ikisindaki 6nemini desteklemektedir. Ayrica sonuglar, bilissel esneklik
ve duygu diizenlemeyi ele alan farkl terapi yaklagimlarinin (6rnegin, bilissel-davranise terapi, kabul ve kararhlik terapisi ve duygu
odakli terapi) depresif belirtileri etkili bir sekilde azaltabilecegine yonelik kanitlar sunmaktadir.
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Introduction

Depression, one of the most experienced psychological disorders, is characterized
by a persistent negative mood that might significantly damage people’s
functionality (Young et al., 2001) is a globally-prevalent mental health problem.
Depression is also common comorbidity in people with other mental disorders and
physical diseases (Kang et al, 2015; Katon, 2003; Kaiser et al, 2021).
Understanding the risk and maintaining factors of depression is critical since
depressive symptoms can negatively affect individuals, cause workforce loss,
become chronic, and pose a risk of suicide (American Psychiatric Association,
2013; Daly et al,, 2010; McTernan et al,, 2013).

According to the cognitive model of depression (Beck et al., 1979), the depressive
mood is closely related to individuals’ cognitive distortions and negative schemas.
Negative thoughts have some negative consequences such as feelings that are hard
to regulate and problematic behaviors. For this reason, in cognitive-behavioral
therapy (CBT) for depression, negative and rigid thoughts are tried to change with
the functional and adaptive thoughts (Beck, 1991; Beck et al., 1979). This has been
handled as a fundamental principle ensuring the effectiveness of CBT because
depressed individuals have rigid thoughts and have difficulty flexing those (Young
et al, 2001). When viewed from this perspective, cognitive flexibility is one of the
significant factors of depressive symptoms.

In recent years, cognitive flexibility has been studied with several variables and
defined as a switch between thoughts, and the ability to adapt to specific situations
and look at different perspectives (Stevens, 2009). Cognitive flexibility could be
generally defined as switching cognitive skills to adapt to changing environmental
situations (Dennis & Vander Wal, 2010). It can be measured with both some
behavioral tasks and self-report tools. In both methods, it has been emphasized
that cognitive flexibility is negatively associated with several psychological
symptoms and psychopathology (e.g., Chamberlain et al., 2006; Hayes et al., 2006;
Tchanturia et al., 2012;) specifically depression (Dag & Giiliim, 2013; Wang et al,,
2019; Yazar & Meterelliyoz, 2019; Zarei et al., 2018).

To the best of our knowledge, however, few studies investigated to what extent
cognitive flexibility predicts depression severity. Palm and Follette (2011)
reported that cognitive flexibility could significantly predict depressive symptoms
of traumatized individuals or even stated that other variables may play a crucial
role in this relationship. Thus, we can say that some variables associated with both
cognitive flexibility and depression may have an essential mediating role between
cognitive flexibility and depression. Based on this interpretation and the cognitive-
behavioral model of depression (negative thoughts may affect emotions and
behaviors), two of them may be emotion regulation and problem-solving.

Some researchers suggested that mood alterations in depression may be related to
some problems and difficulties in emotion regulation (e.g, Campbell-Sills &
Barlow, 2006; Ehring et al,, 2010; Kring & Werner, 2004). According to Aldao
(2013), emotion regulation is the ability of individuals to manage their emotional
experiences and behave appropriately against changing demands by changing
situations that reveal these feelings. This definition is suggestive of cognitive
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flexibility. Also, Radkovsky et al. (2014) emphasized how emotion regulation
strategies related to cognitive flexibility should be explained in future studies.
After all, recent studies demonstrated that emotion regulation is moderately
associated with cognitive flexibility (Baginski, 2015; Zarei et al., 2018).

The ability to problem-solve is related to cognitive flexibility and depression since
individuals who can change their thoughts may solve their problems (Krems,
1995), so they may feel less depressed. Nezu and Ronan (1985) showed that the
lack of problem-solving is correlated with psychopathology symptoms like
depression. Besides, it has been stated that problem-solving is one of the emotion
regulation strategies (Aldao et al., 2010). Also using adaptive strategies contribute
the adequate levels of problem-solving (Gross, 1998). Therefore, both having less
difficulty in emotion regulation and success in problem-solving might lead one’s
emotional state to a positive side.

Despite all findings in the literature, no study in which cognitive flexibility,
emotion regulation, and problem-solving were used to explain depression together
did not encounter. Yet, these variables are said to be fundamental and vulnerability
factors for depression. Especially cognitive flexibility may be one of the dominant
features of the cognitive-behavioral model and therapy of depression.
Furthermore, emotion dysregulation and inadequate problem-solving skills may
play a mediator role in the relationship between cognitive flexibility and
depressive symptoms. According to the cognitive-behavioral model, what
determines our emotions and behaviors is how we interpret the events (Beck,
2011). Thus, the model in which cognitive flexibility is a predictor and emotion
dysregulation and inadequate problem-solving are the mediator variables may be
successful in predicting depressive symptoms. In this study, we aimed to
investigate the relationship between these variables and test a multiple mediation
model (see Figure 1). We firstly hypothesized that as cognitive flexibility increases,
emotion dysregulation and inadequate problem-solving decrease. Also, our second
hypothesis was the significant mediator roles of emotion dysregulation and
problem-solving in the relationship between cognitive flexibility and depressive
symptoms.

Emotion
Dysregulation

Cognitive Depressive
Flexibility Symptoms

\ 4

Inadequate
Problem
Solving Skills

Figure 1. Proposed multiple mediation model

Note. The model predicts that cognitive flexibility will increase depressive symptoms through emotion dysregulation and
inadequate problem solving skills.
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Emotion
Dysregulation
B=-1.12* B=.18*

Cognitive _ PN Depressive
Flexibility B=-01(B=-.25%) > Symptoms
B=-1.21* B=.02
\ Inadequate /

Problem
Solving Skills

Note. * 95% confidence interval does not include 0. Gender was controlled for this analysis.

Figure 2. The mediating role of inadequate problem solving skills and emotion
dysregulation on the relationship between cognitive flexibility and depressive
symptoms.

Method

This is a cross-sectional study of 275 university students studying at Ege
University. Convenience sampling method was used for this study.

Participants

The study consists of 275 undergraduate students, of whom 209 were female (76
%), from Ege University in Izmir, Turkey. The mean age of participants is 20.6
(SD=2.52) and most of the participants are single (98 %). Being over the age of 18
and volunteering to participate in the research are the inclusion criterias of the
research. Being outside the age range of 18-65, not volunteering to participate, and
having a psychiatric diagnosis are also the exclusion criterias of the current study.

Measurements

Cognitive Flexibility Inventory (CFI): The CFI is a 20-item, seven-point Likert scale, a
self-report measure designed by Dennis and Wander Wal (2010) to assess
individuals’ cognitive flexibility levels. The CFI consists of two subscales:
alternatives and control. The CFI has a reliable factor structure, good test-retest
reliability, good concurrent validity, and excellent internal consistency (Dennis &
Vander Wal, 2010). The Turkish version of the CFI has the same factor structure as
the original CFI, and also it is a reliable instrument (Giilim & Dag, 2012). Higher
points indicate that the individual has a high level of cognitive flexibility. In our
study, Cronbach's alpha coefficient of the CFI was 0.90.

Difficulties in Emotion Regulation Scale (DERS): The DERS is a 36-item, five-point
self-report questionnaire designed by Gratz and Roemer (2004) to evaluate
multiple domains of emotion dysregulation. Higher scores indicate higher levels of
difficulties in emotion regulation. The scale consists of a total score and six
subscales. It has high internal consistencies and satisfactory test-retest reliability
coefficients. The Turkish version of the DERS shows the 6-factor structure as the
original scale and satisfactory internal consistency and test-retest reliability
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(Ruganc1 & Gengoz, 2010). In our study, Cronbach's alpha coefficient of the DERS
was 0.93.

Problem Solving Inventory (PSI): The PSI is a 35-item, five-point self-report
questionnaire designed by Heppner and Petersen (1982) to assess individuals’
perceptions about their problem-solving ability and style. Higher points indicate
that the individuals perceive themself as inadequate in problem-solving skills. The
PSI includes three subscales: approach-avoidance style, personal control and
problem-solving confidence. Reliability coefficients indicate that the PSI is stable
over two weeks and internally consistent. The PSI was translated into Turkish by
Sahin et al. (1993). The Turkish version has indicated that it is a valid and reliable
scale. It has six subscales and a total score. The Cronbach's alpha reliability
coefficient of the PSI in our study was 0.91.

Beck Depression Inventory (BDI): The BDI is 21 item self-report questionnaire was
developed by Beck et al. (1961) to evaluate the presence and severity of
depression symptoms. The reliability of the BDI was high. The Turkish version of
the BDI was adapted by Hisli (1989) and shown to be a valid and reliable
measurement. In our study, the Cronbach alpha reliability coefficient of the BDI
was .86.

Procedure

Following the ethical committee permission obtained by the Ege University
Scientific Research and Publication Ethics Committee (Protocol Number: 89-2014),
the data collection started. Data collection was carried out between November
2015 and January 2016. Two hundred seventy-five participants who signed
informed consent forms completed forms consisting of the CFI, DERS, PSI, and BDI
in classroom settings. The demographic information form was initially given to the
participants; the other four scales were given in varying order. Participants
completed the instruments in approximately 20 min.

Data Analysis

The analyses were conducted via SPSS 24.0 (Statistical Package for Social Sciences).
Descriptive statistics were calculated for all the variables. Pearson correlations
were used to investigate the relationships among the variables. To test the
proposed model, we used a multiple mediation model in PROCESS MACRO (Hayes,
2013; Model 4, 5.000 bootstrap sample). Statistically significant indirect effects
have been evaluated according to 95% bootstrap confidence intervals. If zero is not
contained in the 95% confidence interval for the indirect effect, there is clear
evidence that the indirect effect is positive to a “statistically significant” (see,
Hayes, 2013).
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Results

Table 1. Descriptive statistics and intercorrelations of study variables

M SDh 44 1 2 3 4
1. CFI 77.02 10.37 .90 -
2.DERS 79.82 20.23 93 -.58* -
3.PSI 87.92 21.08 91 -.60* A4T7* -
4. BDI 10.20 7.39 .86 -.36* .55% 32% -

Note. N= 275, *p<.01

CFI: Cognitive Flexibility Inventory, DERS: Difficulties in Emotion Regulation Scale, PSI: Problem Solving Inventory, BDI: Beck
Depression Inventory

Means, standard deviations, internal consistencies and intercorrelations for the full
sample are shown in Table 1. The correlation coefficients were examined to assess
the zero-order relationships among CFI, DERS, PSI, and BDI. Accordingly,
relationships between all scales were significant. Cognitive flexibility was
negatively correlated with all other measures, and the other correlations were
significantly positive (p<.01). The highest correlation coefficient displays between
cognitive flexibility and inadequate problem-solving skills (r=-.60, p<.01).

Table 2. Multiple mediation model linking cognitive flexibility to the depressive
symptoms via inadequate problem solving skills and emotion dysregulation

Inadequate Problem Solving Skills

Predictor B SE t p LLCI to ULCI
Constant 181.08 8.13 22.24 .000 165.05 to 197.10
Gender .53 2.39 22 .823 -4.18t0 5.24
CF -1.21 .09 -12.32 .000 -1.41to0-1.02

Emotion Dysregulation

Predictor B SE t p LLCI to ULCI
Constant 168.99 7.93 21.28 .000 153.36 to 184.61
Gender -1.92 2.33 -82 411 -6.52 to 2.67
CF -1.12 .09 -11.68 .000 -1.31to0 -.93
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Depressive Symptoms

Predictor B SE t p LLCI to ULCI
Constant -4.40 5.87 -74 454 -15.96 to 7.16
Gender -.69 .87 -.79 428 -2.41t0 1.02
ED .18 .02 7.99 .000 13 to .22
IPSS .02 .02 1.10 .268 -01t0.06
CF (Direct Effect) -.01 .04 -37 .709 -11t0.07
CF (Total Effect) -25 .04 -6.36 .000 -33to-.17
Effect SE Boot LLCI to Boot ULCI
Bootstrap for total indirect effect -23 .03 -31to-.16
Bootstrap for indirect effect IPSS -.03 .02 -.09t0.02
Bootstrap for indirect effect ED -.20 .03 -28to-.14
Note. N= 275

CF: Cognitive Flexibility, ED: Emotion Dysregulation, IPSS: Inadequate Problem Solving Skills

To investigate if emotion dysregulation and inadequate problem-solving skills
have a mediator effect, the relationship between cognitive flexibility and
depressive symptoms was examined by mediation analysis. In this analysis, we
included gender as a covariate. Table 2 presents the results of the mediation
analysis.

According to the results, cognitive flexibility had a significant direct effect on
emotion dysregulation (B= -1.12, t= -11.68, p< .001, 95% CI= [-1.31 to -.93]) and
inadequate problem-solving skills (B=-1.21, t=-12.32, p< .001, 95% CI=[-1.41 to -
1.02]). And also, emotion dysregulation had a significant direct effect on
depressive symptoms. However, the direct effect of inadequate problem-solving
skills on depressive symptoms was not significant. When indirect effects were
examined, the total indirect effect of cognitive flexibility on depressive symptoms
via inadequate problem-solving skills and emotion dysregulation was significant
(B= -.23, Boot SE= .03, 95% BCa bootstrap CI= [ -.31 to -.16]). When the possible
mediators were examined separately, the indirect effect of cognitive flexibility on
depressive symptoms via emotion dysregulation was significant because the 95%
confidence interval did not include zero (B= -.20, Boot SE= .03, 95% BCa bootstrap
CI=[-.28 to -.14]). However, the indirect effect of cognitive flexibility on depressive
symptoms via inadequate problem-solving skills was not significant, because the
95% confidence interval included zero (B= -.03, Boot SE= .02, 95% BCa bootstrap
CI=[ -.09 to .02]). Considering the covariate, analysis showed that gender was not
significantly associated with depression (B= -.69, t=-.79, p> .05, 95% CI= [-2.41 to
1.02]). Therefore, it can be said that emotion dysregulation has a significant
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indirect effect on cognitive flexibility and depressive symptoms. However,
inadequate problem-solving skills do not have a significant indirect effect on these
relations (see Table 2; Figure 2).

Discussion

The primary aim of this study is to understand the mediating role of problem-
solving skills and emotion dysregulation on the relationship between cognitive
flexibility and depressive symptoms. In line with these objectives, primarily,
bivariate correlations between all variables were investigated. Correlations
between CFI and other variables are negative because, unlike other scales, higher
scores on CFI indicate increased cognitive flexibility. Therefore, these results
support the literature and the nature of measurement tools (e.g., Baginski, 2015;
Bilgin, 2009; Krems, 1995).

Besides, in parallel with many other studies, while conducting the multiple
mediation analysis, gender was included as a covariate; since the higher
prevalence of the major depressive disorder among females compared to males
has been coherently observed among adults in the non-clinical sample
(Cyranowski et al., 2000; Kendler et al., 2001). However, gender had no significant
effect on outcomes. On the other hand, the most prominent finding to emerge from
the analysis is that while emotion dysregulation has a full mediator role between
cognitive flexibility and depressive symptoms, mediating role of problem-solving
skills is not significant. Problem-solving skills had a significant mediating role
among these variables when they entered analysis alone. But, when emotion
dysregulation entered into the model with problem-solving, the mediator role of
problem-solving skills disappeared.

A possible explanation for these results might be that impairments in cognitive
flexibility have shown a relationship with an understanding of emotions, which is a
step toward successful emotion regulation (Shamary-Tsoory et al, 2003).
Depressive symptoms negatively correlate with additional emotion regulation,
such as problem-solving (Aldao et al., 2010). This close relationship between
emotional dysregulation and problem-solving skills reveals a non-significant
pathway to problem-solving in the multiple mediation model. Considering that
depression is a mood disorder, this finding is understandable. It is not surprising
that the full mediator role of emotional dysregulation, as a symptom scan directly
related to emotions, is collected.

Furthermore, this finding is consistent with that of Deveney and Deldin’s (2006)
study, which shows how cognitive flexibility contributes to maintaining depression
symptoms. Other researchers have reported that cognitive flexibility is related to
emotion regulation and resilience, especially when processing affective
information (Genet et al., 2013; Malooly et al., 2013). Similarly, some researchers
suggest that a positive mood state can promote cognitive flexibility and creative
problem-solving skills in the non-psychiatric sample (Ashby et al, 1999).
Therefore, it can be said that flexible cognition is needed for adaptive emotion
regulation (Fredrickson & Branigan, 2005). In the light of this information, it
cannot be denied that the effect of the mentioned variables on depression is a
mood disorder. Moreover, this study is crucial because it adds dimension to what
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needs to be emphasized in treating depression. It is also important because this
study also reveals which variable explains the relationship between cognitive
flexibility and depression.

Besides, this study indicates the importance of the two therapy models CBT;
acceptance commitment therapy (ACT) and emotion-focused therapy (EFT).
Cognitive flexibility is one of the components of psychological flexibility.
Psychological inflexibility is evaluated as the primary source of psychopathology
(Hayes et al,, 2006) and a protective factor in a wide range of mental disorders
(Ruiz, 2010) is the underlying structure of ACT movement (Hayes et al., 2012).
According to Whiting et al. (2017), ACT interventions to treat psychopathology,
especially depression, increase cognitive flexibility. Improving cognitive flexibility
skills may help support mental health and prevent psychological problems later
(Viskovich & Pakenham, 2018). As for EFT, an emotion-based therapy is beneficial
in treating depression (Johnson & Denton, 2002). Also, the second principle of EFT
involves emotion regulation (Greenberg, 2004). It is essential to use these
therapeutic approaches in treating depression for these reasons. Even integrating
these two therapeutic approaches will have more effective results in treating
depression.

On the other hand, resilience is closely related to depression in the literature.
According to Edward (2005), being psychologically resilient is a protector against
depression. Also, resilience is associated with the flexibility (Hildebrandt et al,,
2016), problem-solving skills (Coskun et al., 2014), and the outcome of successful
emotion regulation (Min et al, 2013). Hence, analysis in structural equation
modeling, including resilience and other relevant variables, is considered to
provide more specific results.

Although this research has remarkable findings, this study has a few limitations.
Due to the study’s cross-sectional nature, it is impossible to draw causal
conclusions from the results. Deeper and more reliable information could be
obtained if it had been done longitudinally. An additional limitation is that this
study used a non-clinical sample, so it is thought that the studies with the clinical
sample with depression will present more detailed findings. Finally, the analysis
was utilized via self-report scales. Especially cognitive flexibility can be measured
by neuropsychological tests or tasks (e.g., Wisconsin Card Sorting Test). Studies
with various interview methods or diagnostic evaluation systems will facilitate the
acquisition of more specific findings.

Future studies should take into consideration these issues. Treatments may focus
specifically on developing adaptive emotion regulation strategies that may help
reduce the risk for depression. These findings could offer some significant points
that might be used to prevent the development of psychopathology, especially
major depression, and reduce symptom severity. In addition, since concepts such
as emotion regulation and cognitive flexibility are described as transdiagnostic
factors (e.g., Kring ve Sloan, 2009; Schaeuffele et al., 2022) related to different
psychopathologies, it is recommended that this model be tested on different
psychopathology symptoms.
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In conclusion, this study aims to investigate two variables that may help explain
the association between cognitive flexibility and depressive symptoms. According
to the results, emotion dysregulation has a mediator role between cognitive
flexibility and depressive symptoms. This finding emphasizes the importance of
CBT in treating depression again and highlights that ACT and EFT may also
contribute to this treatment.
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