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ABSTRACT
Objective: Generalized anxiety disorder (GAD) is a chronic and disabling disorder associated with 
various impairments and shows a significant prevalence in the worldwide and Brazilian populations. 
This study aimed to investigate the longitudinal relationship of two symptoms relevant to the disorder 
(worry and depressive symptoms) in the context of a randomized clinical trial (RCT) by using a cross-la-
gged panel model (CLPM) analysis. Methods: A total of 92 adult patients with GAD were randomized 
to receive ten sessions of either acceptance‐based group behavioral therapy (ABBT) or nondirective 
supportive group therapy (NDST). Treatment had four time-point measures. Worries were measured 
using the Penn State Worry Questionnaire (PSWQ), and depression was measured using the Depres-
sion Anxiety Stress Scales (DASS-D). Results: The NDST model revealed significant paths from worry 
to depression (first wave) and from depression to worry (second wave). There was no other significant 
cross-lagged effect. These data show that there was an influence between symptoms only during one 
of the treatment groups, and without a homogeneous and constant pattern in any of the cross-lagged 
routes. Conclusion: A supportive group psychotherapy potentially interferes with the pattern of the 
direct relationship between worries and depressive symptoms in adults with GAD. 
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RESUMO
Objetivo: O transtorno de ansiedade generalizada (TAG) é um diagnóstico crônico e incapacitan-
te, associado a diversos prejuízos e com relevante prevalência na população mundial e na brasileira. 
Este estudo tem por objetivo investigar a relação longitudinal de duas manifestações relevantes para 
o transtorno (preocupação e sintomas depressivos), utilizando uma análise cross-lagged panel model 
(CLPM) por meio de dados de um ensaio clínico randomizado (ECR). Métodos: Um total de 92 pa-
cientes adultos com TAG foi randomizado para duas psicoterapias em grupo: terapia comportamental 
baseada em aceitação (TCBA) ou terapia de apoio não diretiva (TAND). Cada grupo teve duração de 
10 sessões, distribuídas em 14 semanas. O tratamento teve quatro tempos de medida: linha de base, 
meio do tratamento, pós-tratamento e seguimento de três meses. As variáveis investigadas foram: 
preocupações, medidas pelo Penn State Worry Questionnaire (PSWQ), e sintomas depressivos, medidos 
pela Depression Anxiety Stress Scales (DASS-D). Os modelos CLMP foram gerados pelo programa Mplus. 
Resultados: O modelo do grupo TAND revelou duas rotas significativas: preocupação para sintomas 
depressivos (primeira onda) e sintomas depressivos para preocupação (segunda onda). Não houve ou-
tro efeito cross-lagged que obteve significância estatística. Esses dados mostram que houve influência 
alternada entre os sintomas somente durante o período de um dos dois tratamentos testados, configu-
rando um padrão heterogêneo das rotas cross-lagged. Conclusão: A psicoterapia suportiva em grupo 
potencialmente interfere no padrão da relação direta entre preocupação e sintomas depressivos em 
adultos com TAG.
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INTRODUCTION

Generalized anxiety disorder (GAD) is a major psychiatric 
pathology, with lifelong prevalence of 3.7% worldwide and 
5.1% in the Brazilian population, with the latter accounting 
for the highest rate in Latin America1. GAD is considered 
to be a chronic and disabling disorder, associated with 
significant impairments in quality of life and increased costs 
of healthcare services2,3.

Chronic and uncontrollable worrying is the core symp-
tom of GAD4. Worries make up a chain of thoughts or ima-
ges laden with negative affetcs5, even though they are not 
necessarily bad since they represent a natural phenomenon 
affecting, to a greater or lesser degree, all human beings. 
However, worries are a prominent component in the etiolo-
gy and maintenance of GAD according to several clinical mo-
dels6. Moreover, in addition to GAD, worries are hypothesized 
as a possible core process of various pathologies in the DSM; 
and they are associated with symptoms of stress, anxiety, and 
depression7. 

Depression is often among the variables categorized as 
outcome measures in clinical studies on individuals with 
GAD8. This is part of a major field of investigation in mental 
health, which is focused on the relationship between 
anxiety and depression9. The comorbidity of GAD and major 
depressive disorder (MDD) is reported as the most prevalent 
not only among anxiety and mood disorders, but also 
among DSM-5 diagnoses1. By the way, there is some debate 
in the literature about them representing stages of a single 
pathology10, to the point of suggesting the unification of 
these diagnoses into a new category11.

By virtue of the strong presence of worries and 
depression in individuals with GAD, this study sought to 
investigate the bidirectional relationship between these 
symptoms in a context of psychotherapies. Clinical trials 
have produced evidence favorable to the improvement 
of both these sets of symptoms in individuals with GAD9. 
However, as stated by Kazdin12, it is still necessary to try to 
better understand clinical improvement processes and the 
relationship among their constituting variables. To this end, 
our proposal is to use a cross-lagged panel model (CPLM), 
which is a method for analyzing longitudinal panels when 
a single set of variables is repeatedly measured on multiple 
occasions13. Research studies using CLPM relate two or 
more variables over time, usually for exploratory research, 
with the main objective of examining causality through the 
directional influence between those variables14. Therefore, 
this study aims to find: (a) whether there is an influence 
between worries and depression in individuals with GAD 
over the course of psychotherapeutic treatments; and, if so, 
(b) what the sign of this influence is; and (c) which of them 
is causally dominant. 

METHODS

This research is a secondary study of a larger project that 
resulted in a controlled randomized clinical trial (RCT) 
assessing the efficacy of an acceptance‐based group 
behavioral therapy (ABBT) in comparison with a nondirective 
supportive group therapy (NDST) for adults with GAD15. 
The project was approved by the institutional review board 
of the University of São Paulo (USP), and all its main stages 
were carried out at a mental health center (named Institute 
of Psychiatry – IPq), which is part of the largest regional 
public hospital in Brazil, located in the city of São Paulo. By 
comparing two means of PSWQ and three other clinical 
outcome measures, a sample size of 92 was calculated to be 
sufficient for the RCT from which our data were collected. A 
power of 80%, a 2-tailed α = .05, and an anticipated dropout 
rate of about 25% were considered. Psychotherapy sessions 
and main data collection took place in 2016. In the present 
study, therefore, we used a portion of the collected data to 
examine the relationship between worries and depressive 
symptoms longitudinally in both groups.

The RCT was registered on clinicaltrials.gov: 51363615.4. 
0000.0068/NCT03930095. The registration was made 
retrospectively due to a mistake in the registration process. 
The study was conducted under the Declaration of Helsinki 
and Ethical Guidelines for Clinical Studies and was approved 
by the research ethics committee of the Medical School of 
the USP, Brazil.

Participants 

After the IPq advertised to the university hospital patients and 
in media outlets, some hundreds of people were screened 
before 92 of them were considered eligible to participate 
in the study. They were equally randomized to join either 
group: ABBT or NDST. Randomization was stratified based on 
use of psychotropic medication at the time. Inclusion criteria 
were to be (a) aged between 18 and 65 years; (b) literate in 
Portuguese; (c) on a stable dose of medication in the previous 
three months (only those receiving pharmacological 
treatment); and (d) primarily diagnosed with GAD according 
to the Mini International Neuropsychiatric Interview (MINI 
– Brazilian version 5.0.016), which is based on the diagnostic 
criteria of the DSM-IV-TR or ICD-10. The exclusion criteria 
were (a) to be receiving psychotherapy during the screening 
period and (b) to meet the diagnostic criteria for bipolar 
disorder, psychosis, substance dependence, or high suicide 
risk (according to MINI).

Table 1 below presents the main demographic 
characteristics of the sample. Participants were 36.6 years old 
on average (standard deviation: 12.4), were predominantly 
single (n = 54; 58%), and most of them were not taking 
medication (n = 59; 64%) at the beginning of the study. 
Consistent with the literature on GAD17,18 the number of 
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women was roughly three times as large as that of men  
(n = 68; 73,9%), and the most common diagnostic comorbidity 
was MDD (n = 56; 60,9%). A quite noticeable piece of data 
was the high number of participants attending university or 
with higher education (n = 64; 69,5%), a rate much higher 
than the Brazilian average of 17%19. All participants provided 
informed consent for the study. Please refer to Sampaio et 
al.15 for access to the CONSORT flow diagram.

Procedures

Both treatments consisted of 10 two-hour sessions over 14 
weeks: the first six sessions were weekly and the last four, 
fortnightly. ABBT group sessions were guided by a protocol 
adapted from the individually applied original version tested 
in some clinical trials for adults with GAD20. ABBT is, therefore, 
an evidence-based therapy, with features similar to those of 
traditional cognitive behavioral therapies (CBTs).

Due to an ethical and institutional principle of not 
conducting an RCT with a non-intervention arm, as is the case 
in studies using a waiting list, another type of therapy with 
evidence of efficacy for the treatment of GAD was provided: a 
supportive psychotherapy21, represented by the NDST group. 
The focus of this group was on the so-called common factors 
of psychotherapy, such as empathic listening, building a 
therapist-patients alliance, and therapeutic optimism22. All 
sessions were audio-recorded and, based on them, trained 
independent raters assessed that both groups displayed 
good adherence.

All 92 patients were allocated to four ABBT groups and 
four NDST groups. Each group was conducted by one 
therapist and one cotherapist. All professionals were clinical 
psychotherapists.

Measures

Assessment was conducted in four time points: pretreatment 
(Week 0), midtreatment (Week 6), posttreatment (Week 14), 
and 3-month follow-up (Week 26). All clinical data have been 
stored in the Research Electronic Data Capture (REDCap23) 
software, a digital tool used by USP for research in healthcare. 
For this study, we selected the data from the instruments 
measuring worries and depressive symptoms. 

The Penn State Worry Questionnaire (PSWQ24) is a 
16-item self-report questionnaire aimed at assessing 
generalized pathological worries. Each instrument item is 
assessed on a Likert scale, ranging from 1 (not at all typical 
of me) to 5 (very typical of me). The higher the total score, 
the higher the level of pathological worries. The PSWQ is 
the most established instrument to assess worries in clinical 
populations25, and the researcher used its edition translated 
into Brazilian Portuguese26. Sampaio et al.15 found a good 
internal consistency at the four time points: 0.91, 0.89, 0.90, 
and 0.92.

The Depression Anxiety and Stress Scale – Short Form 
(DASS-2127) is a 21-item self-report questionnaire divided 
into three factors: Depression (items: 3, 5, 10, 13, 16, 17, and 
21), Anxiety (items: 2, 4, 7, 9, 15, 19, and 20), and Stress (items: 

Table 1. Socio-demographic and clinical variables for both groups

Total (n = 92) NDST (n = 46) ABBT (n = 46)

Gender

Female 68 (73.9%) 34 (73.9%) 35 (76%)

Male 24 (26.1%) 12 (26.1%) 11 (24%)

Age, mean (SD), y 36.6 (12.4) 34.8 (10.6) 38.4 (13.8)

Education:

Elementary school: 2 (2.2%) 0 (0.0%) 2 (4.3%)

Post-high School: 26 (28.3%) 14 (30.4%) 12 (26.1%)

Higher education: 64 (69.5%) 32 (69.6%) 32 (69.6%)

Family status:

Married/de facto: 23 (25.0%) 13 (28.3%) 10 (21.7%)

Single /separated: 69 (75.0%) 33 (71.7%) 36 (78.3%)

Curent psychiatric Treatment: 33 (35.9%) 16 (34.8%) 17 (36.9%)

Comorbid disorders:

Major depressive disorder (MDD) 56 (60.9%) 28 (60.9%) 28 (60.9%)

Panic disorder (PD) 38 (41.3%) 17 (37.0%) 21 (45.7%)

Agoraphobia 26 (28.3%) 16 (34.8%) 10 (21.7%)

Social phobia 19 (20.7%) 11 (23.9%) 8 (17.4%)

Obsessive compulsive disorder (OCD) 5 (5.4%) 2 (4.3%) 3 (6.5%)

Post-traumatic stress disorder (PTSD) 4 (4.3%) 1 (2.2%) 3 (6.5%)

Note – ABBT: acceptance‐based group behavioral therapy; NDST: nondirective supportive group therapy; no significant differences were found between groups on any variable at the p < .05 level. 
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1, 6, 8, 11, 12, 14, and 18). The answer options for each item 
vary between 0 (did not apply to me at all) to 3 (applied to me 
very much, or most of the time). For this study, only the DASS-D 
subscale was used, given the objective of relating worries 
to depressive symptoms. It is recommended to use each 
subscale separately instead of their sum as a unified factor28; 
and the DASS-D is mentioned in the literature as equivalent to 
the BDI-II scale29. The Brazilian Portuguese version of the scale 
was used30. Sampaio et al.15 found a good internal consistency 
at the four assessment time points: 0.89, 0.87, 0.90, and 0.89. 

Statistical analyses

Descriptive statistics were calculated using the R program31 
to characterize our sample. After that, we used a CLPM to 
examine the bidirectional relationship between worry and 
depressive symptoms during the course of treatments. The 
Mplus Version 8.032 was used to run the CLPM (Figure 1), and 
the syntaxes are available upon request. To our main analysis, 
we used the Bayesian estimation, which is advantageous to 
small sample sizes and that has point estimates and credible 
intervals (CIs) as the principal parameter estimates33. Model 
fit was assessed using confidence intervals and the posterior 
predictive p value, with values close to .50 representing 
excellent-fitting models34. 

Missing data were substantial: the dropout rates were 
54.3% (n = 25) for ABBT and 50% (n = 23) for NDST. The 
Bayesian estimation allowed agreement with the intention 
to treat (ITT) principles establishing that all randomized 
subjects should be analyzed35. We therefore treated the 
34.6% of missing data as fewer observations per subject.

The CLPM model is composed of synchronous effects 
(i.e., correlations between worry and depression at each time 
point), stability effects (i.e., effects of each variable at time t 
on the same variable at time t+1), and cross-lagged effects 
(i.e., the effect of a symptom at time t on the other symptom 

at time t+1), with the last representing the main results of 
the model.

RESULTS

Table 2 presents the sample characteristics through the 
four measurement times, the descriptive statistics for the 
observed worry and depression variables, and the two-
tailed Spearman correlations matrix for both groups. More 
moderate to strong correlations36 were found in NDST group. 

Two CLPMs were run separately, one for each group. 
According to Muthén and Asparouhov34, the model fit 
information we obtained indicates an excellent model fit for 
ABBT (PPP = 0.5; CI: -26.47-49.37) and a good model fit for 
ABBT (PPP = 0.34; CI: -20.56-48.65). 

Each model ran 12 regressions and four covariances 
simultaneously. The diagrams of the generated CLPMs and 
all the main standardized values (i.e., estimates and credible 
intervals) are shown in figure 2. In Bayesian estimation, 95% 
credible intervals (CIs) are used as the main reference to 
treat paths as significant, which indicate a 95% probability 
that the population value falls within the limits of the 
credible interval37. To increase readability error terms in 
contemporaneous effects in the second and third waves 
were omitted in figure 2.

Each generated model resulted in a different pattern. 
In the autoregressive paths, only the NDST model showed 
significance in all three waves of one variable: worries  
(β: 607–.741). According to Kearney14, smaller autoregressive 
coefficients mean less stability or influence from the 
previews time point. Therefore, our results indicate less 
stability of both variables in the ABBT model during 
treatment time points, and a similar pattern for the 
depression autoregressive rout in the NDST model.
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Figure 1. Diagram of cross-lagged panel model examining relationships between worry and depression.
Note – Squares: observed variables; A: autoregressive/stability path; B: cross-lagged path; C: synchronous correlations; ε: measurement erros; 6 weeks: 
midtreatment; 14 weeks: posttreatment; 26 weeks: 3-month follow-up.
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Table 2. Descriptive statistics and spearman’s matrix correlations of the observed variables used in the CLPM

Variable D1 D2 D3 D4 P1 P2 P3 P4 N Mean SD

Group ABBT

D1 1.00 46 15.74 10.24

D2 0.263 1.00 34 13.35 9.15

D3 .434* .560** 1.00 21 9.52 11.12

D4 .443* .599** .530* 1.00 21 9.52 9.92

P1 .446** 0.314 0.189 0.155 1.00 46 66.33 11.29

P2 -0.055 .496** 0.258 0.054 .368* 1.00 34 60.47 8.48

P3 0.077 .488* 0.095 0.255 0.427 .499* 1.00 21 53.10 10.61

P4 0.263 .518* .509* 0.313 0.282 .558* .723** 1.00 20 55.55 9.68

Group NDST

D1 1.00 46 16.91 10.72

D2 .389* 1.00 27 11.41 9.72

D3 .472* .691** 1.00 23 11.57 8.82

D4 .415* .782** .766** 1.00 23 16.00 10.58

P1 .489** .453* 0.291 0.333 1.00 46 66.15 9.91

P2 0.142 .563** 0.286 .491* .654** 1.00 27 64.93 10.15

P3 0.156 .705** .503* .604** .702** .791** 1.00 23 62.04 10.20

P4 0.039 .569** .467* .520* .718** .808** .906** 1.00 23 63.65 11.68

Note – N: sample size; W: worry measured by PSWQ; D: depressive symptoms measured by DASS-D; D.1/W.1: week 0 (baseline); D.2/W.2: week 6 (midtreatment); D.3/W.3: 
week 14 (posttreatment); D.4/W.4: week 26 (3-month follow-up). 

* Significant at the 0.05 level (2-tailed). 

** Significant at the 0.01 level (2-tailed).

Figure 2. Final CLPM model for ABBT and NDST groups.
Note – T1: baseline; T2: midtreatment (week 6); T3: posttreatment (week 14); T4: 3-month follow-up (week 26); numbers represent standardized point 
estimates (β) and 95% credible intervals (inside parenthesis); dotted pathways are nonsignificant (i.e., CI did contain 0). 
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In both NDST e ABBT models there were significant 
correlations between PSWQ and DASS-D score results in the 
baseline and between their residual errors at week 6. These 
data suggest that the trajectories of worries and depressive 
symptoms followed each other only before and in the first 
part of the treatments.  

In the cross-lagged routes, the main results of a CLPM, 
only NDST model showed significant regressions: worry to 
depression in the first wave (β = 0.454; CI = 0.136-0.772) 
and depression to worry in the second wave (β = 0.381; CI 
= 0.079-0.634). These results suggest that baseline PSWQ 
scores predicted DASS-D at week 6 (mid-treatment), and 
DASS-D at week 6 predicted PSWQ scores at week 14 (post-
treatment). In sum, we found a relationship of influence 
between worries and depressive symptoms, and vice versa, 
but only during NDST period of treatment, since there was 
no significant cross-lagged regression in the last wave. The 
sign of the significant pathways were both positive and we 
found limited data for the aim of knowing which of them 
was causally dominant. 

DISCUSSION	

The nature of the association between anxiety and 
depression remains unclear, despite their well-established 
co-occurrence, and there are significant unresolved 
responses about the longitudinal and temporal relationships 
between them38. The present study represents a perspective 
within this theme since it explores the specific relationship 
between worries and depressive symptoms in the context of 
an RCT with two psychotherapies for GAD. According to the 
bibliographic research we conducted for this study, there 
has been no published investigation into this relationship 
using a cross-lagged analysis. 

From the results obtained, we found that the variables 
influence each other, but only during the NDST intervention, 
and the sign of influence between them was positive, 
indicating that changes in one of the symptoms accompany 
changes in the other, with the same sign (i.e., if one improves, 
so does the other). However, determining which route 
(worries to depression or vice versa) is causally dominant is 
more difficult due to the heterogeneity of the two significant 
paths found in both models. Since the term causality is less 
frequently used than influence or prediction even in studies 
showing homogeneity of any route39, this study will follow 
similar research in which there were “pieces” of significance 
in the routes and their focus was on these sections40.

Both significant cross-lagged paths in the NDST model 
have consistency with other studies. Similar to what occurred 
in the first wave of our model, the longitudinal study using 
measures of 21 consecutive days by Starr and Davila41 found 
a predictive value of anxious mood and worries for depressive 

symptoms and anhedonia, respectively. Consistent with 
the finding of the second wave, of depressive symptoms 
predicting worries in the period including the second half of 
the treatment, a data analysis conducted by Aderka et al.42 
found that depressive symptoms fully mediated changes in 
GAD symptoms both for individuals with GAD and those with 
MDD during pharmacological or psychotherapeutic treatment.

Even the alternation of significant cross-lagged paths in 
the NDST model is similar to the findings in the research by 
Walderhaug et al.43 relating panic symptoms to depression in 
patients with panic disorder undergoing CBT, indicating that 
there may be some instability in the influence of anxious and 
depressive variables over the course of some treatments (as 
occurred in the NDST). 

Because the data in this study come from an RCT, the ran-
domization of the participants allowed us to visualize a picture 
of the potential interference of the different groups, and the 
period of follow up, in the route patterns. The relationships 
of influence of worries and depressive symptoms having 
appeared only in the NDST model raise the question of which 
components could explain our findings since the common 
factors that sustain this treatment are also present in the ABBT 
groups. Would be possible to specific activities and elements 
of ABBT “disable” the relationships of worries and depression? 
Some of ABBT components appear in the literature as relevant 
mechanisms of influence to both symptoms (e.g., mindful-
ness skills44), but others have been specifically designed to 
impact anxious symptoms (e.g., imaginal exposure45), which 
could have interfered in the trajectory of the variables. 

However, the absence of significant cross-lagged effects 
in the last wave of both models could be another indicative 
that it was the NDST components that resulted in a 
heterogeneous relationship between worries and depressive 
symptoms. Further research is required to evaluate possible 
mechanisms that could explain how supportive therapy 
might translate to changes in worry and depression over 
time, and to verify whether a similar pattern of the last wave 
occurs in adults with GAD in periods of non-treatment.

There is a lack of studies on GAD verifying relations bet-
ween symptoms using cross-lagged analyses. Research 
specifically designed to investigate associations between 
symptoms should be carried out, also including other inde-
pendent variables, such as pharmacological treatments, or 
cohort studies. Moreover, in more comprehensive observa-
tional studies, a CLPM analysis could verify unaffected patter-
ns of relationship between several symptoms across time in 
GAD and non-GAD populations (e.g., major depression and 
high worriers without GAD).

Limitations

This study is a secondary analysis stemming from a larger RCT15. 
Similar to the investigation by Quigley et al.46, the sample size 
of the RCT on which this study is based was relatively large for 
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a clinical study, though modest for a CLPM analysis. Both mo-
dels we generated obtained appropriate adjustment indices, 
even though a larger sample would increase confidence in 
the results. Another important issue regarding sample size was 
that the number of participants was not sufficient to generate 
more robust models, such as the Random Intercepts Cross-
Lagged Panel Model (RI-CLPM), an alternative model descri-
bed by Hamaker et al.47 as superior to traditional CLPM. The fact 
that the four measurement time points were not equidistant, 
which is recommended to avoid biased interpretations13, is still 
another issue arising from the RCT design on which this stu-
dy is based. In addition, even though a follow-up time point 
differentiates the model in this study from other cross-lagged 
analyses, it would be interesting to have an additional wave 
generated from two posttreatment time points so as to verify 
whether patterns found are maintained. 

The selection of variables investigated may also be 
questioned, since worries are a specific symptom that 
does not make up the breadth of the symptomatology of 
GAD. Moreover, the absence of a variable related to the 
components of the interventions in the model, both common 
factors (e.g., therapeutic alliance) and specific ABBT factors 
(e.g., psychological flexibility), limits the understanding of 
the findings. 

CONCLUSION

The present study contributes to the scientific literature on 
the relationship between anxiety and depression by carrying 
out a CLPM analysis so far unpublished and cross-lagged 
investigations based on clinical interventions and RCTs. The 
results we obtained indicate that there are heterogeneous 
relationships of influence between worries and depressive 
symptoms in individuals with GAD, but only with NDST 
intervention, which is supported by more universal 
therapeutic principles, may have created an interference in 
the dynamics of this relationship. We were not able to report 
on causality, and even on the predominance of any routes, 
based on the disposition of the results. By avoiding the 
limitations presented in this research, future studies will be 
able to assess whether our findings can be generalized and 
verify the participation of other variables and mechanisms. 
This can make it possible to advance the understanding of 
the intricate relationship of GAD with depressive symptoms, 
the diagnosis of MDD, and other comorbidities.
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