Health and Quality of Life Outcomes© The Author(s) 2023
https://doi.org/10.1186/s12955-023-02178-y

Research

Distorted thoughts as a mediator of depressive symptoms in patients with major depressive disorder: a longitudinal study

Adriana Munhoz Carneiro1  , Danilo Assis Pereira2, Fernando Fernandes1, Makilim Nunes Baptista3, André Russowsky Brunoni4 and Ricardo Alberto Moreno1
(1)Mood Disorders Unit, Faculty of Medicine FMUSP, University of Sao Paulo, BR Ovideo Pires de Campos St., São Paulo, SP, 785 05403-010, Brazil

(2)Independent Consultant, Brasilia, Brazil

(3)Laboratory of Psychometric Evaluation in Mental Health -LAPSAM III - São Francisco University, Campinas, Brazil

(4)Department of Internal Medicine, Faculty of Medicine FMUSP, University of Sao Paulo, São Paulo, SP, Brazil

 

 
Adriana Munhoz Carneiro
Email: adrianacarneiro01@gmail.com



Received: 5 May 2023Accepted: 1 August 2023Published online: 14 August 2023
Abstract
Background
Distorted thoughts are common in Major Depressive Disorder (MDD), and can impact patients’ perceptions of depression severity, and predict chronicity and treatment response. This study aimed to investigate whether distorted thoughts mediate depressive symptoms in MDD over a 6-month period.

Method
These are secondary results from a study that followed 119 patients diagnosed with moderate to severe MDD for 6 months. Diagnoses were confirmed by the Structured Interview for DSM-IV (SCID-CV). The analysis was composed of results from the Hamilton Depression Rating Scale (HAMD-17), the Montgomery-Asberg Depression Rating Scale (MADRS), the second edition of the Beck Depression Inventory (BDI-II), and the Depression Thoughts Scale (DTS) collected at weeks 1, 8, 12 and 24.

Results
Results showed that the DTS mediated the relationship between depressive symptoms experienced approximately 3 months after starting antidepressant treatment.

Conclusion
Cognitive distortions were linked as a mediator to depressive symptoms, highlighting the importance of early psychological interventions in patients with MDD who exhibit these distortions.

Trial registration
NCT02268487.

Supplementary Information
The online version contains supplementary material available at https://​doi.​org/​10.​1186/​s12955-023-02178-y.
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Distorted thoughts, characterized by cognitive biases related to a pessimistic view about the patients themselves, the others/world, and their future are consistently associated with depression [1–3]. These thoughts almost always occur in depressed patients during the acute phase and are directly related to their severity [1, 3, 4]. Moreover, these thoughts not only persist in approximately 50% of remitted depression patients, but they are also predictors of depression chronicity [2, 5, 6].
One of the most comprehensive models to interpret the distorted thoughts in depression was proposed by Aaron Beck, the author of Cognitive Behavioral Therapy (CBT) [1]. According to the CBT model (the depression tripartite model), the presence of distorted thoughts increases in parallel with the severity of depression [1, 3]. Generally, those schemas co-occur, but one triad structure may work more negatively than others. For example, Wang et al. [6] found that in depressed patients, hopelessness (i.e., a negative view of the future) was the most important factor, whereas McIntosh and Fisher et al. [7] found that in a non-clinical sample, the most important factor was distorted self-centered thoughts.
While there is evidence linking distorted thoughts and depression, studies investigating the effects of how these thoughts affect people have yieded mixed results. Some studies have suggested negative affect as a predictor of depression severity [2, 8] and antidepressant treatment outcomes [9]. Lewinsohn [10] found that this dysfunctional way of thinking (measured by the DAS) was a predictor of future episodes. Şenormancı et al. [11] concluded that the level of excessive thinking mediated dysfunctional attitudes and depressive symptoms in MDD patients, supporting the idea that rumination works as a vulnerability factor for depression.
In contrast, Lewinnsohn et al. [10] observed that negative styles (i.e., the way they explain the events) and negative life events were predictive of MDD onset only when participants were under high levels of stress. Quigley et al. [12] found evidence for concurrent but not longitudinal associations between thoughts and symptom change, concluding that despite a relationship being found between thought distortions and symptom change, they were not longitudinal correlations (mediation effects), as theory postulates.
Although research suggests that thoughts are a significant feature of depression, much uncertainty still exists about their mechanism in patients with the disorder. Thus, this study investigated whether distorted thoughts mediate the depressive symptoms in patients with MDD, in order to gain a better understanding of the mechanism underlying this link. We hypothesize that distorted thoughts may have a moderate correlation with the severity and symptoms of depression, and we aim to investigate how this correlation is mediated.
Methods
Design
This is a secondary analysis from an open-label phase 3 study [13]. It was conducted in Sao Paulo, Brazil, between 2015 and 2019. All participants provided written informed consent, according to the AIUNI study protocol. During the study, patients received sertraline monotherapy for up to half a year, with doses ranging from 50 to 200 mg, adjusted to scores on the Hamilton Depression Scale (HAMD) [14] and the Udvalg for Kliniske Undersøgelser Side Effect Rating Scale (UKU; [15]). Further details of the AIUNI trial have been described previously [13].

Participants
Patients were recruited online by responding to two screening questions about depressive symptoms: “Have you been feeling depressed for most of the day, on most days?” and “Have you been feeling less interested in or losing interest in things you normally like?” Those who answered “yes” to both questions received a phone screening from trained researchers who investigated depression and bipolar disorder symptoms using a checklist developed by the authors, adapted from DSM criteria [16]. Those who had significant depressive symptoms were scheduled for an in-person appointment with trained psychiatrists, who interviewed eligible patients in a pre-trial process. In sequence, they were transferred to a trained researcher who administered the Structured Clinical Interview for DSM-IV (SCID-CV) [17] and enrolled them in the study.
The eligibility criteria were: (1) age between 18–59 years; (2) MDD without comorbidities diagnosed by the Structured Clinical Interview for DSM-IV [17] a Hamilton Depression Scale (HAMD) [14] score ≥ 14 without psychotic symptoms; (3) without a past or present history of neurological disorders or severe head injury; (4) not being pregnant or with a severe/unstable medical condition, including cardiovascular, hepatic, endocrine, neurological, renal, agranulocytosis, or other clinically significant laboratory or electrocardiographic abnormalities; (6) requiring any psychotropic medication other than antidepressants (AD) except sedative or hypnotic to sleep; a severe risk of suicide (defined by a score of 3 in HAMD item 3); and (6) a score ≥ 2 in the Young Mania Rating Scale (YMRS) [18] Brazilian version [19]. We excluded all patients who stated that they were receiving another validated treatment (including psychotherapy) from the current study. We would like to highlight that our research took into consideration the SCID [17] combined with clinical diagnosis based on the current DSM manual for our inclusion criteria [16].

Clinical measures
Depressive symptoms
The Brazilian version of the Hamilton Depression Rating Scale [20] (Fleck et al., 2004) and Montgomery-Asberg Depression Rating Scale -MADRS [21] translated by Dractu et al. [22] were used to evaluate depressive severity by trained clinicians. The self-assessment scales included were the Beck Depression Inventory—BDI-II [23] and the Depressive Thoughts Scale – DTS [24]. For BDI-II, we considered the guidelines for the Brazilian clinical version [25]. All cutoff points used to interpret results are available in Table S1, Supplementary material.

Depressive thoughts
The Depressive Thoughts Scale (DTS) [24] was developed based on the principles of the cognitive triad for depression proposed by Aaron T. Beck [3]. The DTS is a three-point Likert scale and has 27 items, divided into two factors: F1 (low self-esteem/hopelessness) with 16 items, referring to items about thoughts of defeat, negative view of the future and life and F2 (interpersonal relationship) with 11 items reflecting thoughts of feeling supported, understood, and cared for. The analyses of internal structure using principal component analysis indicated a two-factor solution with an explained total variance of 49.74%. For the model used in the present study, i.e., 27-item, the reliability indices were α = 0.93 for F1, α = 0.89 for F2, and the total scale had a reliability of α = 0.93, confirming that overall, the scale had an excellent reliability rating [24]. In this version, the items and eigenvalues for each factor were as follows: F1 (low self-esteem/hopelessness) with 16 items (36.82% of variance).


Procedures
Ethical approval was obtained from the University of São Paulo ethics committee (CAE 02222012.8.0000.0068) in accordance with the Declaration of Helsinki. Patients were recruited from a tertiary outpatient Mood Disorders Unit, diagnosed according to the current DSM manual version [16], and included in the study after they had read, understood, and signed the informed consent form, according to the AIUNI protocol study [13]. The assessment took an average of 30 min and was applied at weeks one (baseline), four, eight, twelve, and twenty-four – (Weeks (W) 1, 8, 12, and 24).
The study had a high dropout rate of 27% up to W8, 38% up to W12, and 69% up to W24. The main reasons for dropouts were the following: monotherapy (drug-related factor), patient-related variables (economic variable), and physician-related factors (communication and a lack of psychoeducation). Some patients stated that they are already feeling well and no longer require physician appointments, while others stated that they have returned to work and no longer have time to participate in the study. Considering the number of dropouts, we performed an analysis to compare study completers to non-completers. These findings showed no statistical significance (p > 0.05), indicating that patients who did not complete the trial had similar depression and dysfunctional thoughts as those who did. (Table S2, supplementary material).


Statistical analyses
The analysis of variance of repeated measures (ANOVArm) was used to compare mean differences longitudinally. By default, rmANOVA makes the following assumptions: a) for each group, the dependent variable is normally distributed; b) the covariate and the experiment effect are independent; c) the sphericity assumption is satisfied. Sphericity indicates that the repeated measures’ differences’ variances are all equal. The confidence interval for the mean difference was calculated with post hoc tests. The magnitude of the observed effect is shown. The effect size is calculated using Cohen’s d. We avoided Type I errors by using the Holm method.
For the mediation analysis, the only request was that the DTS F1/F2, considered an independent variable (IV), occur before the DTS F1/F2 mediation variable and, consequently, before the depressive symptoms measured by the HAMD, MADRS, and BDI-II, considered a dependent variable (VD). We conducted all analyses using the four assessment moments described: First assessment (Week-): baseline occurred approximately 1 week before patients initiated antidepressant treatment. The HAM-D, MADRS, DTS and BDI-II were administered to measure the presence and severity of symptoms and depressive thoughts. Second assessment (Week-4) occurred approximately 4 weeks after patients initiated antidepressant treatment. As in time 1, HAM-D, MADRS, DTS and BDI-II were administered to measure the presence and severity of symptoms and depressive thoughts. Third assessment (Week-12): occurred approximately 3 months after the beginning of antidepressant treatment. The same scales were applied. Forth assessment (Week-24): occurred approximately 6 months after the antidepressant treatment, and the same scales were applied.

Results
Characteristics of the sample
One hundred nineteen patients were considered in our analysis, with a mean age of 40.6 years (SD = 11). Most participants were female (n = 85, 72%), and the sample had an average of 14 formal years of education (SD = 4.8). All the participants were diagnosed with MDD with melancholic features. Most participants (n = 79, 66.38%) had a recurrent episode, 32.77% (n = 39) indicated that this was their second episode, and only one was in their first episode. Patients were followed weekly, and 38 (31%) patients finished the study (for more information, see the flow diagram presented in Fig. 1).[image: ]
Fig. 1Flow diagram of study participants


The means (M) and standard deviations (SD) for each test used in weeks 1, 8, 12, and 24 are shown in Table 1. It can be seen in all measurements that, on average, patients responded positively to pharmacological treatment.Table 1Changes in depression severity (symptomatology and thoughts) over time for groups that finished the study (n = 38) during the 6-month trial


	Test
	Week 1
	Week 8
	Week 12
	Week 24
	F
	p-value
	η2

	HAMD
	19.7 (4.5)
	6.8 (4.0)
	7.9 (5.0)
	4.8 (4.6)
	100.35
	 < .001
	.73

	MADRS
	25.4 (6.9)
	11.0 (7.6)
	9.1 (7.5)
	6.1 (6.7)
	68.87
	 < .001
	.66

	BDI-II
	35.8 (7.0)
	14.1 (10.1)
	14.1 (8.9)
	11.6 (9.2)
	68.05
	 < .001
	.76

	DTS-F1
	36.3 (6.3)
	25.1 (7.5)
	26.2 (8.7)
	26.0 (8.3)
	25.36
	 < .001
	.56

	DTS-F2
	21.4 (4.3)
	17.2 (4.1)
	16.5 (5.3)
	16.9 (5.5)
	10.94
	 < .001
	.33


Repeated measures ANOVA within-subjects effects. Type III partial sum of squares was selected because it takes interactions into account. Here, the repeated measures factors of interest and their associated levels can be labeled. η2 = eta-squared as an estimate of the effect size
HAMD Hamilton Scale of Depression, MADRS Montgomery Asberg depression scale, BDI-II Beck Depression Scale 2nd Edition, DTS Depressive Thoughts Scale, DTS-F1 Factor 1 (low self-esteem/ hopelessness), DTS-F2 factor 2 (interpersonal relationship)



Moreover, analyses of repeated measures (ANOVArm) were used to distinguish statistically significant results between assessment periods, showing an important reduction in depressive symptoms as well as distorted thoughts (Table 1). Complementary analysis of the ANOVArm (available at Supplementary material -Table S3) revealed differences between week-1 and all subsequent weeks (p = 0.001), but not between weeks 8 and 12. Regarding DTS results, between weeks 1 and 8, effect sizes (Cohen’s d) were very large in F1 (> 1.30) and for DTS F2 of the DTS, the Cohen’s d ranged between 0.89 and 1.04 (large effect).
In sum, these results suggest that both F1 and F2 scores of the DTS scale significantly decreased from Week 1 to Week 8, with no significant further change thereafter up to Week 24. The large effect sizes indicate a strong practical significance in these reductions from W1 to W8. The lack of significant differences post Week 8 suggests that the intervention’s effects might have stabilized by this time point. Once results showed that patients recovered from their major depressive symptoms but not their thoughts, we decided to perform a mediation analysis to better understand this relationship.

Mediation of dysfunctional thoughts and depressive symptoms
In the second set of results, we performed a mediation analysis. We analyzed all possible time combinations for the first and second factors (F1 and F2) of the Dysfunctional Thoughts Scale (DTS), with the aim of identifying if DTS could potentially mediate the outcomes of the depressive scales—in other words, depressive symptoms (Table 2 shows the more relevant results from this analysis).Table 2Summary of main mediation results


	Model
	0- > 8- > 12
	0- > 8- > 24
	0- > 12- > 24

	IV- > MV- > DV
	R2
(%)
	CI
LL;UL
	R2
(%)
	CI
LL;UL
	R2
(%)
	CI
LL;UL

	F1

	 F1
	HAMD
	24.0***
	.07;.31
	40.7***
	-.14;.26
	19.3**
	-.02;.14

	 F1
	MADRS
	25.4***
	.12;.52
	38.7***
	-.28;.30
	20.5**
	-.08;.17

	 F1
	BDI-II
	28.0***
	.22;.77
	32.5**
	.08;.83
	21.5*
	.03;.63

	 F2
	BDI-II
	8.9
	.04;.33
	37.6**
	.25;.85
	28.5**
	.02;.70

	F2

	 F2
	HAMD
	33.8***
	.10;.61
	30.7***
	-.05;.35
	17.8**
	-0.06;.27

	 F2
	MADRS
	34.0***
	.20;.98
	32.3***
	-.06;.64
	18.2**
	-.08;.42

	 F2
	BDI-II
	33.9***
	.45;1.39
	48.3***
	.51;1.56
	36.2**
	.16;1.32

	 F1
	BDI-II
	3.9
	-.09;.8
	18.0**
	.05;1.03
	6.9
	-.06;.69


F1 DTS Scale Factor 1 (low self-esteem/ hopelessness), F2 DTS Scale Factor 2 (interpersonal relationship), HAMD Hamilton Depression Scale, MADRS Montgomery-Äsberg Depression Rating Scale, BDI-II Beck Depression Inventory, LL Lower limit (2.5% CI), UL Upper limit (97.5% CI)
 < 0.1; * < 0.05; ** < 0.01; *** < 0.001



Table 2 encompasses the models, Independent Variables (IV), Mediating Variables (MV), and Dependent Variables (DV) along with their corresponding R-squared values (R2). Please take note of the levels of significance (p-values), depicted as follows: < 0.1; * < 0.05; ** < 0.01; *** < 0.001. In the table, F1 and F2 refer to the DTS Scale Factors 1 (low self-esteem/hopelessness) and 2 (interpersonal relationship) respectively. HAMD, MADRS, and BDI-II denote the Hamilton Depression Scale, Montgomery-Äsberg Depression Rating Scale, and 2nd Edition of the Beck Depression Inventory, respectively.
In the context of the correlation between DTS F1 and the Hamilton Depression Scale (HAMD) as a dependent variable at Week 12, it was found that both F1 and F2 mediated the relationship between DTS and HAMD, which indicates that both F1 and F2 can be considered as mediators for HAMD responses during Week 12. Comparable findings were observed when considering the Montgomery-Äsberg Depression Rating Scale (MADRS) as a dependent variable at Week 12. Both F1 and F2 mediated the relationship between DTS and MADRS.
When analyzing the BDI-II as a dependent variable, three key mediations were identified: Firstly, at Week 12, both F1 and F2 mediated the relationship between DTS and BDI-II. Secondly, at Week 8, F2 was observed to mediate the relationship between F1 at baseline and BDI-II at Week 12. Lastly, at Week 24, both F1 and F2 were found to mediate the relationship between DTS and BDI-II.
In addition, the roles of F2 and F1 at Week 8 were explored as mediators for the relationship between F1/F2 at baseline and BDI-II at Week 24. Finally, when analyzing BDI-II as a dependent variable at Week 24, it was observed that F1 and F2 mediated the relationship between DTS and BDI-II. It was also found that DTS F2 at Week 12 mediated the relationship between F1 at baseline and BDI-II at Week 24.


Discussion
This study investigated whether dysfunctional thoughts mediated depressive symptoms. The study found that dysfunctional thoughts were not only correlated with depressive symptoms but also, moderated some results. The major finding indicated that the perception of self and future (F1) and the perception of the world and others (F2) in W8 mediated the relationships between the perception of depression symptoms (BDI-II) and severity of depression symptoms (MADRS and HAMD) in W12, i.e., those with dysfunctional interpretations of themselves, the world, and others in W8 have a more negative symptomatology response in W12.
This way, patients who had more dysfunctional interpretations of themselves, the world, and others in the second month of treatment tended to have a more negative symptomatologic response in the fourth month. These findings support the tripartite model proposed by Beck, indicating that thoughts can mediate depression severity [1, 3, 11]. Şenormancı et al. [11] reported comparable results in a similar sample to ours, reporting that rumination was a vulnerability factor for depression in those patients. Additionally, findings support the idea that negative affect could be a predictor of depression severity [8] and antidepressant treatment outcome [9].
Since these results differ from the longitudinal study by Quigley et al. [12], which found evidence for concurrent but not longitudinal associations between cognitive and symptom change, we hypothesized that measuring dysfunctional thoughts by the EPD, a more specific measure for distorted thoughts in depression, may have contributed to these differences. In addition, it is interesting to note that participants in the Quingley et al. [12] study received not only pharmacological treatment but also CBT.
Although depressive symptoms were in remission by week 8 and patients were characterized as having “limited” distortions by the DTS manual at week 12, their scores when compared to a non-clinical group are labeled as “very distorted,” i.e., they continue to display important dysfunctional thinking when compared to healthy controls. Results were different from Quigley et al. [12] study, which found no mediation between distorted thoughts and depressive symptoms but corroborated other findings indicating that dysfunctional thoughts continue even after the reduction of depressive symptoms [2, 5, 6].
Neither the perception about themselves or the future (DTS-F1) nor their relationships (DTS- F2) in 2 months mediated the depression severity measured by the HAMD or MADRS scales at the end of the 6 months. On the other side, for BDI-II, results indicated that dysfunctional thoughts mediate the severity of depression during the treatment. An important implication of the current findings is related to the scales; once symptoms have been operationalized, they vary considerably.
The differences between DTS and the rating scales (HAMD and MADRS) were expected, considering that only two HAMD items (feelings of guilt and suicide) and two MADRS items (pessimistic thoughts and suicidal thoughts) can be considered relevant to cognitive distortions. On the other hand, the BDI-II contains eight relevant items, i.e., 1/3 of the inventory items (pessimism, past failure, guilty feelings, punishment feelings, self-dislike, self-criticalness, suicidal thoughts or wishes, and worthlessness), and was developed by Beck, which could explain the mediation effects.
As symptoms decrease, thoughts become more prominent, demonstrating the distinction between symptomatic remission and full recovery, an important aspect when treating depression, as discussed in previous studies [11, 12]. It is hypothesized that future treatments should identify individuals at considerable risk and detect and prevent depression through early intervention in the thought domain. Additional research should be conducted to describe and control characteristics such as the number of episodes, age, severity, and age of onset [4, 26].
In fact, negative self- and future perceptions have been proven to be linked with depressive symptoms. This finding is consistent with Wang et. [6] study that found hopelessness (i.e., a negative view about the future) as a central point and with McIntosh and Fisher [7] study, which found that the main cognitive triad factors in a non-clinical group were distorted thoughts related to themselves. On the other hand, our findings also showed that the “functional relationship” dimension from DTS (i.e., the perception of being supported by others and having someone reliable) mediated the relation between dysfunctional thoughts about themselves and the future at the end of the second, fourth, and sixth months, indicating that the central point of distorted thoughts in our population was related to the negative view of others and the world. The perception of being supported, by someone with whom you can share your vulnerabilities is in line with the findings of Lewinsohn [10, 27] studies, which indicated that life stress (external events) could function as a stronger MDD predictor than dysfunctional thinking.
Research has already found that cognitive distortions persist not only in remitted people but are also considered predictors of depression chronicity [2, 4, 28]. These findings raise the possibility that treatments targeting specifically dysfunctional thoughts after treatment (as booster treatment) could potentially help to prevent recurrent depression rates and increase response to treatment, as proposed by other authors [26, 28].
This study has strengths and weaknesses. Regarding strengths, this is one of the first studies to use a specific scale based on Beck’s Cognitive Triad Theory with a sample of MDD patients without comorbidities over a 6-month period. The study also has important implications for depression, suggesting that future treatments should look for cognitive distortions as an important feature for early detection of MDD. Once results show that when AD is used to treat depression, distorted thoughts do get less, but not as much as was needed, maybe distorted thinking responses should be viewed in a new light: as more than a state, as a trait.
The current study had limitations, including the small sample and the sample dropout rates, which were significant (around 80%). Although those rates are not expected in North America or Europe longitudinal studies (around 30-40%), they could be found in other recently published Brazilian studies. As discussed, one of the highest reasons for poor adherence was related to a drug-related factor (tolerance, and monotherapy), followed by patient-related variables (economic status) and physician-related factors (communication and lack of psychoeducation to promote treatment adherence).
Another limitation was the absence of control groups, which would have allowed us to determine if another treatment, such as CBT or psychoeducation, could impact a better DTS score response and adherence to the study. To keep the study as close to understanding and evaluating the assumptions of the cognitive model as possible, we excluded patients undergoing psychotherapy, but one of the possible reasons for dropout could be attributed to a lack of psychoeducation, a variable that we did not control.

Conclusions
Our findings contribute to the literature by generating new information regarding the mediation role of depressive thoughts on depression. It was found that the presence of cognitive distortions was linked to depressive symptoms, and this relationship was partially explained by the DTS scale. Future research should investigate whether cognitive distortions can serve as a predictive marker to identify which patients are more likely to respond favorably to specific types of treatment (e.g., pharmacological, neuromodulation, or psychological treatment) in order to prevent recurrences and control polymorphisms. Early detection and treatment of depressive symptoms are crucial for preventing depression. Follow-up studies to identify factors that can contribute to a higher risk of recurrence than those with lower levels of distortion are recommended. We believe that studies comparing euthymic and symptomatic states in the same patient can also provide valuable insights in this field. Overall, we conclude that incorporating a cognitive distortion evaluation into the treatment plan may be advantageous in achieving better treatment outcomes in MDD.
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