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Abstract 
The current study investigated the effects of an integrative CBT/REBT 
intervention on anxiety symptoms, negative emotions, irrational beliefs (IBs) 
and emotional stability in a sample of anxious medical students. In addition, 
we examined the role of IBs as a predictor of changes in anxiety symptoms, 
negative emotions, and emotional stability during the CBT/REBT interven-
tion. A number of 60 medical students with moderate and high anxiety were 
included in the current study. Anxiety symptoms, negative emotions, IBs, and 
emotional stability were assessed pre- and post-intervention. Results revealed 
significant decreases in anxiety symptoms, negative emotions, and IBs after 
the intervention, as well as a significant increase in emotional stability. Also, 
when changes in specific IBs were simultaneously examined in relation to 
changes in anxiety symptoms, negative emotions, and emotional stability, the 
changes in Low Frustration Tolerance (LFT) were the only significant 
predictor of changes in emotional stability. Otherwise, only overall changes in 
IBs were significant predictors of changes in anxiety and negative emotions. 
Thus, current results indicate that CBT/REBT can be successfully applied to 
anxious medical students demonstrating beneficial effects on emotional and 
personality functioning by targeting IBs in general, and LFT in particular. 
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Introduction 
 
Over the course of a year, one of three students (1/3) in the first year of 

study presents various psychological or emotional problems such as anxiety, 
depression, and alcohol consumption, which further contributes to poor 
performance in the educational process and even to educational dropout (Bruffaerts 
et al., 2018; Chapell et al., 2005; Sohail, 2013). Moreover, due to the high degree 
of difficulty of medical curricula and exams, there is a much greater level of 
distress, anxiety and depression for medical students compared to the general 
student population (Erschens et al., 2016). At the same time, during practical stages 
medical students are also anxious not to commit medical errors which may have 
serious consequences for the patients (Nevalainen, Mantyranta, & Pitkala, 2010). 
In addition, another concern for medical students is related to the fear of not being 
appreciated by the hospital staff and/or by the clinical coordinator (AlFaris et al., 
2016). Thus, at the confluence of these pressures experiencing anxiety symptoms 
and an increased level of negative affect in medical students is not uncommon, but 
more the rule (Kremer, Mamede, Roriz Filho, & Madeiro Leite, 2016). 

In this regard, one of the psychological mechanisms that were proposed to 
underlie the poor emotional functioning in individuals navigating diverse stressful 
situations (including medical students) is the endorsement of a dysfunctional/ 
irrational thinking style (David, Lynn, & Ellis, 2010; Oltean, Hyland, Vallières, & 
David, 2017). According to classic cognitive behavioral therapies (CBTs), and 
especially to rational-emotive behavior therapy (REBT) (David, Schnur, & Belloiu, 
2002; Ellis, 1995) when encountering stressful situations (e.g., having a difficult 
exam) individuals can endorse irrational beliefs about these activating events (e.g., 
I must do well or I am no good) which further contributes to the experience of 
intense dysfunctional negative emotions (e.g., anxiety, depression) and behaviors 
(e.g., poor exam performance). The REBT theory suggests that these irrational 
beliefs are divided into four main categories: (a) demandingness (DEM; e.g., “I 
must not fail the exam”), (b) awfulizing/catastrophizing (AWF; e.g., “It is tragic if 
I fail the exam”), (c) low frustration tolerance (LFT; e.g., “I can’t stand failing the 
exam”), and (d) global evaluation/self-downing (SD; e.g., “If I fail the exam, I am 
no good”). In REBT, these four types of irrational beliefs are considered central 
factors in generating emotional distress and psychopathology in individuals (David 
& Szentagotai, 2006). Indeed, numerous studies support the association between 
irrational beliefs and distress in different samples (i.e., undergraduate students, 
non-clinical, clinical) using diverse types of designs (i.e., from cross-sectional to 
longitudinal, and experimental) (David et al., 2010). Also, a recent meta-analysis 
further confirmed the relationship between irrational beliefs and distress, such as 
general distress, anxiety, depression, anger, and guilt (Vîslă, Flückiger, Holtforth, 
& David, 2016). In other words, endorsing irrational beliefs in the face of stress in 
the form of DEM, AWF, LFT, and SD is detrimental for further emotional 
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functioning in individuals by generating negative dysfunctional feelings (e.g., 
anxiety and depression) and behaviors. Thus, it follows from CBT/REBT theory 
that reductions (changes) in these irrational beliefs should be associated with 
improvements (changes) in emotional functioning. Studies have also supported this 
hypothesis in diverse samples pointing out the beneficial effects of CBT in general, 
and REBT in particular (CBT/REBT) in reducing these IBs (David, Cardoș, & 
Matu, 2019; Neamţu & David, 2016; Szentagotai, David, Lupu, & Cosman, 2008). 
Moreover, a recent meta-analysis suggested not only that CBT/REBT interventions 
are effective in reducing IBs over the course of intervention, but also that these 
changes in IBs correspond to changes in diverse psychological outcomes (i.e., 
emotional, behavioral) (David, Cotet, Matu, Mogoase, & Stefan, 2018). In other 
words, studies to date suggests that improvements in emotional functioning during 
CBT/REBT could be largely attributed to changes in these specific irrational 
beliefs (DEM, AWF, LFT, and SD).  

However, despite the recognition of CBT/REBT as effective for improving 
emotional functioning in individuals (David, Predatu, & Cardoş, 2018), few studies 
investigated the effects of this intervention on more stable characteristics, such as 
personality traits (Roberts et al., 2017). Recently, research suggested that 
psychological interventions (including CBT) were associated with significant 
changes in personality traits measures and that emotional stability was the main 
personality trait that showed changes following therapeutic interventions (Roberts 
et al., 2017; Zinbarg, Uliaszek, & Adler, 2008). However, as these recent studies 
suggested, a key necessity for future research is to identify specific mechanisms 
that are responsible for changes in personality during the therapeutic intervention. 
In this regard, one could propose that changes in irrational beliefs during a 
CBT/REBT intervention (which is considered intrinsic to CBT/REBT approach) 
might be a potential mechanism that can contribute to changes in personality traits, 
such as emotional stability. Previous correlational data indicate that as the level of 
IBs decreases, the level of emotional stability increases, thus it may be the case that 
reducing IBs during a CBT/REBT intervention might be effective in increasing 
emotional stability in individuals (Sava, 2009). However, to our knowledge no 
study to date directly tested this specific hypothesis. Moreover, it might also be 
important to explore which specific IBs (DEM, AWF, LFT, and SD) are more 
relevant to improvements in emotional stability during CBT/REBT. Such an 
endeavor could inform and guide psychological interventions and preventions 
efforts to target specific IBs that may be at play for personality and emotional 
functioning in individuals encountering stressful situations.  

Overview of the Current Study 

Given this background, the goal of the current study was to further 
examine the beneficial effects of an integrative CBT/REBT intervention on 
reducing anxiety symptoms, negative emotions and IBs in a sample of medical 
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students with moderate and high anxiety symptoms. In addition, we examined the 
effects of this CBT/REBT intervention on more stable characteristics/personality 
traits of medical students, such as emotional stability. In line with recent research, 
we hypothesized that CBT/REBT will be effective in increasing emotional stability 
from pre to post-intervention. Finally, we examined how CBT/REBT leads to 
benefits in emotional functioning and emotional stability in anxious medical 
students. Specifically, we proposed that reductions (changes) in IBs over the course 
of the intervention will also predict reductions (changes) in anxiety symptoms and 
negative emotions, as well as increases (changes) in emotional stability. In 
addition, for exploratory purposes we investigated if these improvements in 
emotional functioning and emotional stability can be largely attributed to 
reductions in specific IBs (DEM, AWF, GE, LFT). No explicit hypothesis was 
formulated regarding this analysis.  
 
 
Methods 
 
Participants 

 
The current sample consisted of sixty undergraduate medical students (39 

females and 21 males) with clinically significant anxiety, selected from a larger 
sample of 473 medical students. Participants were included in the current study if 
they had a score of 15 or higher on the Hamilton Anxiety Rating Scale (HAM-A), 
which is considered a cut-off point for moderate clinical anxiety (Matza, Morlock, 
Sexton, Malley, & Feltner, 2010). Their ages ranged between 18 and 32 years 
(M=20.40, SD=2.15).   
 
The integrative CBT/REBT intervention and therapists  

 
The therapeutic protocol was based on an integrative and multimodal 

CBT/REBT perspective (David & Cristea, 2018; David, Matu, Podina, & Predatu, 
2019) focused mainly on targeting various types of cognitions (e.g., automatic 
thoughts, irrational beliefs) using different clinical strategies: (a) cognitive restruc-
turing techniques (using cognitive and/or behavioral strategies, such as empirical 
disputation and in-vitro/in-vivo exposure), (b) coping skills (e.g., relaxations tech-
niques and mindfulness), and (c) social skills (assertiveness training).  

Therefore, the first session was dedicated exclusively to psychological 
assessment. Specifically, in this session participants were administered with the 
clinician-rated HAM-A and were asked to complete the self-report scales. Sessions 
2 and 3 consisted in psychoeducation, in which students were socialized with the 
treatment rationale and the CBT/REBT principles. At this phase, the most 
important aspect was to explain them how their irrational beliefs/automatic 
thoughts influence their emotions, behavior and physiological reactions. In session 
4 we further highlighted the important role of irrational beliefs/automatic thoughts 
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as a mechanism leading to dysfunctional emotions and behaviors, and we initiated 
the process of cognitive restructuring. Session 5 was reserved for cognitive 
restructuring, specifically debating irrational beliefs/automatic thoughts, and help 
students acquire alternative rational/healthy beliefs. In session 6 exposure 
techniques were applied, using guided imagery with a catastrophic scenario, 
followed by cognitive restructuring. Sessions 7 and 8 involved the training of 
socio-emotional skills in students using role-play, relaxations techniques and 
mindfulness. Maintaining the progress, consolidation of learning and relapse 
prevention were delivered in session 9. Finally, a post intervention assessment was 
delivered where the clinician-rated HAM-A and self-report measures were 
administered again. The action plan covered in-vivo exposures (during 
exams/evaluations), small-talks, oral presentations in front of the class and self-
monitoring. Each session lasted for 50 minutes, with a frequency of one per week, 
totaling a number of 10 sessions delivered over 10 weeks. Five therapists and 
licensed clinical psychologists trained in cognitive-behavior therapy were involved 
in this study. The average experience of the therapists is 8,45 years of therapeutic 
experience.        
 
 
Measures 

 
Profile of Affective Distress (PAD) (Opris & Macavei, 2007) is a 39-item 

self-report scale that measures positive and negative affect. In the current study we 
used the negative affect subscale to measure negative emotions in medical 
students. This subscale includes 29 adjectives describing negative emotions related 
to dimensions of concern/anxiety and sadness/depression. Participants were asked 
to rate on a 5-point Likert scale (0=not at all, 4=extremely) the extent to which 
they experienced each emotion specified by the item. Higher scores represent 
increased levels of negative emotions. The internal consistency of the scale has 
received support in previous studies with alpha Cronbach’s between 0.80 and 0.94 
(e.g., Gaviţa, David, Bujoreanu, Tiba, & Ionuţiu, 2012).  

Hamilton Rating Scale for Anxiety (HAM-A) (Hamilton, 1959) is a 14-item 
clinician-rated measure that measures anxiety symptoms. In the current study, 
clinicians rated on a 5-point Likert scale (0=absent, 4=very severe) the extent to 
which medical students reported anxiety symptoms at the time of evaluation. 
Higher scores represent increased levels of anxiety symptoms. A cut-off score of 
15 was recommended as optimal by past research for identifying individuals with 
moderate anxiety (Matza et al., 2010). In the current study, HAM-A was used both 
as a screening measure to obtain a sample with moderate anxiety symptoms, as 
well as to assess the severity of their symptoms. Previous studies showed that the 
scale has good internal psychometric properties (Matza et al., 2010).  

The Attitudes and Beliefs Scale-Second Edition (ABS-II) (DiGiuseppe, 
Leaf, Exner, & Robin, 1988) is a 72-item self-report scale that measures rational 
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and IBs consistent with REBT theory. In the current study we used the IBs 
subscale to measure IBs in medical students. This subscale includes four IBs 
(demandingness - DEM, global evaluation - GE, low frustration tolerance – LFT, 
awfulizing - AWF). Participants were asked to rate on a 5-point Likert scale (0= 
strongly disagree, 4= strongly agree) the extent to which they agree with each 
irrational belief specified by the item (e.g., “I would be a worthless person if I 
failed at important tasks”). Higher scores represent increased levels of IBs. The 
ABS has received support in previous studies as a reliable and valid measure with 
alpha Cronbach’s between 0.83 and 0.97 (e.g., Gaviţa et al., 2012).  

The DECAS Personality Inventory (Sava, 2008) is a 95-item self-report 
scale that measures personality in five broad domains: openness, extraversion, 
conscientiousness, agreeableness and emotional stability (as opposed to 
neuroticism). In the current study we used the emotional stability subscale to 
measure emotional stability in medical students. Participants were asked to rate on 
a dichotomous scale (0=False, 1=True) the extent to which each item related to 
emotional stability applies to them. Higher scores represent an increased level of 
emotional stability. The reliability of DECAS was confirmed in previous studies 
with alpha Cronbach’s between 0.70 and 0.75 (Sava, 2009).  
 
 
Data analysis  

 
Means and standard deviations were calculated for each study variable. To 

assess whether CBT intervention was effective for improving emotional functioning 
and stability in anxious medical students, a repeated measures MANOVA was used 
to analyze the changes in anxiety, negative emotions, IBs and emotional stability 
from pre- to post-intervention. Significant effects were explored using Sidak 
adjusted pairwise comparisons. As an index of effect size for the main significant 
effects we computed p

2, while Cohen’s d  was selected for significant pairwise 
comparisons. Also, Cohen’s d was interpreted conservatively, with .2, .5, .8, 
representing small, moderate, and large effects sizes (Cohen, 1992). Further, a 
series of hierarchical multiple regression analyses were conducted to determine 
whether changes in specific IBs during CBT intervention predicted changes in 
anxiety, negative emotions, and emotional stability. All four IBs (DEM, AWF, GE, 
LFT) were included as concurrent predictors in each model.  
 
 
Results 

 
Means and standard deviations for all study variables are summarized in 

Table 1. 
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Table 1. Descriptive statistics for the main outcomes 
 

 
Note: HAM-A = Hamilton Rating Scale for Anxiety; PDA-N = Profile of Affective Distress – 
Negative Emotions; SE-DECAS = DECAS Personality Inventory – Emotional Stability; ABS = 
Attitudes and Beliefs Scale; M = mean, SD = standard deviation, d = Cohen’s d effect size.   

 
 
Effects of CBT/REBT treatment on anxiety, negative emotions,  
emotional stability, and IBs 

 
A repeated measures MANOVA was conducted to examine if the CBT was 

beneficial for emotional functioning in anxious medical students. Results showed a 
significant effect of time (pre-intervention vs. post-intervention) on anxiety (F [1, 
59] = 876.77, p < .001, ηp

2=.93), negative emotions (F [1, 59] = 16.86, p < .001, 
ηp

2=.22), emotional stability (F [1, 59] = 32.57, p < .001, ηp
2=.35), and irrational 

beliefs (F [1, 59] = 57.66, p < .001, ηp
2=.49). Pairwise comparisons within subjects 

with Sidak correction revealed that anxiety [mean difference = 17.40, SE = .58, p < 
.001], negative emotions [mean difference = 10.95, SE = 2.66, p < .001], and IBs 
[mean difference = 20.55, SE = 2.70, p < .001] significantly decreased from pre- to 
post-intervention. Conversely, emotional stability significantly increased from pre- 
to post-intervention [mean difference = -5.73, SE = 1.00, p < .001]. Also, we found 
large effect sizes on anxiety symptoms (d = 3.82) and irrational beliefs (d = 0.98). 
Moderate for negative emotions (d = 0.53), while small to moderate for emotional 
stability (d = 0.47). 
 
 
Changes in IBs in relation to changes in anxiety, negative emotions  
and emotional stability 

 
In the next step, we used a series of hierarchical multiple regression analyses 

to examine the contribution of changes in specific IBs in predicting changes in 
anxiety, negative emotions, and emotional stability during CBT intervention. Three 
separate regression analysis were conducted for each outcome variable (anxiety 
symptoms, negative emotions, and emotional stability). 

Variables 
Pre-
intervention 

Post-
intervention 

F-value 
Effect  
size 

p 

HAM-A 
M = 25.00 
(SD=5.03) 

M = 7.60 
(SD = 3.43) 

F = 876.77 d = 3.82 p = .001 

PDA-N 
M = 58.25 
(SD=18.85) 

M = 47.30 
(SD = 14.69) 

F = 16.86 d = 0.53 p = .001 

DECAS-SE 
M = 45.28 
(SD = 9.03) 

M = 51.01 
(SD = 9.03) 

F = 32.57 d = 0.47 p = .001 

ABS irrational beliefs 
M = 61.46 
(SD = 26.21) 

M = 40.91 
(SD =24.83) 

F = 57.66 d = 0.98 p = .001 
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In the first regression, changes in specific IBs were entered as predictors of 
changes in anxiety symptoms. The model was significant, F (4, 55) = 3.86, p<.05, 
and explained 21,9 % of the variance in changes in anxiety symptoms during CBT 
intervention. Even though the overall model was significant, as can be seen from 
Table 2, no specific irrational belief emerged as a significant predictor (ps>.05). In 
the second regression, changes in specific IBs were entered as predictors of 
changes in negative emotions. This model was also significant, F (4, 55) = 3.17, 
p<.05, and accounted for 18,7 % of the variance in changes in negative emotions. 
Again, even though the overall model was significant, no specific irrational belief 
emerged as a significant predictor (ps>.05) in the model. Finally, in the third 
regression, changes in specific IBs were entered as predictors of changes in 
emotional stability. The model was significant, F (4, 55) = 4.52, p<.05, and 
explained 24,8 % of the variance in changes in emotional stability during CBT 
intervention. Of the four IBs, changes in LFT was the only significant predictor in 
the model (β = -.43, p<.05).  

Table 2. Hierarchical multiple regression analyses for changes in irrational beliefs  
in predicting changes in anxiety symptoms, negative emotions, and emotional stability 

during CBT/REBT intervention. 

Variable B SE B β R2 

Anxiety Symptoms 

  Total Model .219* 

  DEM -.14 .08 -.30 

  AWF .08 .07 .22 

  GE .08 .06 .21 

  LFT .13 .08 .30 

Negative Emotions 

  Total Model .187* 

  DEM .55 .39 .26 

  AWF -.02 .34 -.01 

  GE .24 .31 .13 

  LFT .21 .39 .12 

Emotional Stability 

      Total Model .248* 

  DEM -.04 .14  -.06 

  AWF -.01 .12  -.01 

  GE -.01 .11  -.02 

  LFT -.32 .14  -.43* 

Note: DEM = Demandingness; AWF = Awfulizing; GE = Global Evaluation; LFT = Low Frustration 
Tolerance; *p < .05. 
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Discussion 

Past research highlighted that CBT/REBT is effective for improving 
emotional functioning in individuals encountering stressful situations (David et al., 
2018; Hofmann, Asnaani, Vonk, Sawyer, & Fang, 2012). In addition, research 
suggested that these improvements in emotional functioning during CBT/REBT 
could be largely attributed to changes in specific IBs (Szentagotai et al., 2008). 
However, despite the recognition of CBT/REBT as effective for improving 
emotional functioning, few studies investigated the effects of this intervention on 
more stable characteristics of individuals, such as personality traits and in particular 
on emotional stability (Roberts et al., 2017). In addition, to our knowledge, no study 
to date explored if changes in IBs act as a predictor of changes in emotional stability 
during a CBT/REBT intervention. Finally, few studies have been conducted on 
medical students, a population at risk to develop anxiety and to show a poor 
emotional functioning and emotional stability (Bugaj et al., 2016).  

In this context, the goal of the current study was to further examine the 
beneficial effects of an integrative CBT/REBT intervention on reducing anxiety 
symptoms, negative emotions and IBs in a sample of anxious medical students, as 
well as on increasing their emotional stability. In addition, we examined if changes 
in IBs over the course of the intervention will predict the changes in emotional 
functioning (as suggested by past research) and emotional stability in medical 
students.  

As expected, current results showed that CBT/REBT was effective in 
decreasing anxiety symptoms (d = 3.82; very large effect size), negative emotions 
(d = 0.53; moderate effect size), and IBs (d = 0.98; large effect size) from pre- to 
post-intervention, as well as in increasing emotional stability (d = 0.47; small to 
moderate effect size) in medical students. Further, current results showed that 
changes in overall IBs during this integrative CBT/REBT predicted changes in 
anxiety symptoms, negative emotions, and emotional stability. In addition, our 
results showed that specific IBs were particularly important in relation to changes 
in emotional stability. More specifically, our results showed that changes in LFT 
specifically predicted changes in emotional stability. In other words, decreases in 
medical students' frustration intolerance during the interventions was related to 
more emotional stability in this sample.  

Therefore, current results further support previous studies showing that 
CBT/REBT is effective in improving emotional functioning in individuals with 
clinically significant anxiety (David et al., 2018; Hofmann et al., 2012). Also, our 
results support previous research showing that psychological interventions 
(including CBT) is effective in modulating more stable characteristics of 
individuals (personality traits), such as emotional stability (Roberts, 2018). In 
addition, our study extends previous research showing that a specific predictor of 
changes in this particular trait is LFT. Thus, at a more general level, current 
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findings point towards the importance of identifying and addressing IBs in medical 
students with further beneficial effects on emotional functioning and emotional 
stability. At a more specific level, our results suggest that particularly improving 
medical students’ frustration tolerance during a CBT/REBT intervention should 
contribute to more emotional stability. Thus, investigating specific factors, as IBs 
in relation to changes in personality traits, such as emotional stability is especially 
important for informing and guiding therapeutic interventions to target specific 
psychological factors that may be at play in relation to emotional and personality 
functioning, and subsequently improve students’ functioning in the face of stress. 

The study has also some important limitations. First, even though our 
sample had clinically significant anxiety (based on a cut-off), it was a convenience 
sample of undergraduate student and no formal diagnosis was conducted in the 
current study. Future studies should replicate these results in more heterogeneous 
samples of older ages with a formal diagnosis of anxiety. Second, the pre-post 
design limits our ability to generalize the findings and to fully examine the efficacy 
of this intervention, as well as the predictors of changes in emotional functioning 
and emotional stability. In this regard, a randomized clinical trial (with mid-
treatment assessments included) is needed to comprehensively assess the efficacy 
of this intervention, as well as the mechanisms of change. Finally, another 
limitation is the reliance exclusively on self-report measures of emotional 
functioning and emotional stability. To determine that CBT/REBT results in a 
significant improvement (i.e., variables are actually changing) on personality and 
emotional functioning, future research designs where friends and/or interviewers 
report on the emotional functioning and stability of individuals are needed.  

In conclusion, current results indicate that CBT can be successfully applied 
to medical students with clinically significant anxiety, demonstrating beneficial 
effects on reducing anxiety symptoms, negative emotions, and IBs, as well as in 
increasing emotional stability. In addition, the current study highlights the role of 
LFT in relation to emotional stability and demonstrates that increases in emotional 
stability during CBT/REBT can be largely attributed to reductions in LFT. Thus, 
clinical interventions may focus on targeting this LFT in anxious medical students 
with further beneficial effects on emotional stability. 
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