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Suicidality in patients with major depressive disorder (MDD) has been an urgent affair during the COVID-19 pandemic. It is well-established that impulsivity and trait anxiety are two risk factors for suicidal ideation. However, literature is still insufficient on the relationships among impulsivity, (state/trait) anxiety and suicidal ideation in individuals with MDD. The present study aims to explore the relationships of these three variables in MDD patients during the COVID-19 pandemic through three scales, including Barrett Impulsivity Scale (BIS), State-Trait Anxiety Scale (STAI) and Self-rating Idea of Suicide Scale (SIOSS). Sixty-three MDD patients (low SIOSS group and high SIOSS group, which were split by the mean score of SIOSS) and twenty-seven well-matched healthy controls were analyzed. Our results showed that the high SIOSS group had higher trait anxiety (p < 0.001, 95% CI = [−19.29, −5.02]) but there was no difference in state anxiety (p = 0.171, 95% CI = [−10.60, 1.25]), compared with the low SIOSS group. And the correlation between impulsivity and suicidal ideation was significant in MDD patients (r = 0.389, p = 0.002), yet it was not significant in healthy controls (r = 0.285, p = 0.167). Further, mediation analysis showed that trait anxiety significantly mediate impulsivity and suicidal ideation in patients with depression (total effect: β = 0.304, p = 0.002, 95% CI = [0.120, 0.489]; direct effect: β = 0.154, p = 0.076, 95% CI = [−0.169, 0.325]), indicating impulsivity influenced suicidal ideation through trait anxiety in MDD patients. In conclusion, our results suggested that trait anxiety might mediate the association of impulsivity and suicidal ideation in MDD patients. Clinicians may use symptoms of trait anxiety and impulsivity for screening when actively evaluating suicidal ideation in MDD patients, especially in the setting of COVID-19 pandemic.
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INTRODUCTION

Mental problems after COVID-19 outbreak arouse public concern (1–3). Latest statistics show that the rise of major depressive disorder (MDD) is 27.6% during the pandemic (4). Patients with MDD may experience worsening symptoms and their prevalence of suicidal ideation during the pandemic is 66.4% (5–8). Hence, suicidal ideation is a critical issue in patients with MDD during the pandemic. It is urgent to explore factors associated with suicidal ideation in MDD.

Impulsivity is a prominent factor of suicidality and may lead to an increased risk of suicidality (9–12). It refers to quick response and poor planning before considering consequences (13). Impulsive individuals may have a poor ability to get rid of suicidal thoughts or control their behaviors, thus causing tragedies. Wang et al. have found that MDD patients with higher impulsivity tend to have more suicidal ideation (14). Moreover, subcortical atrophy (e.g., globus pallidus) alterations have been revealed in patients with MDD and were severity of suicidal ideation and impulsivity dependent (15).

Although a majority of research has identified associations between impulsivity and suicidal ideation in individuals with MDD, the effect of anxiety is underestimated. Anxiety is a widely-explored risky predictor of suicidality (16–19). Recent research has demonstrated the correlation between anxiety symptoms and suicidality in MDD patients (20). This evidence displays the potential impact of anxiety on suicidal risk in MDD patients. Furthermore, anxiety symptoms commonly occur with MDD (21, 22) and would be intensified by COVID-19 pandemic (1, 5). Thereby, the influence of anxiety on suicidality should not be overlooked, especially during the pandemic. Patients with MDD are likely to have a higher level of anxiety, and subsequently, a higher risk of suicidality. Due to the negative impact, prevalence and severity of anxiety in the pandemic, great attention should be paid to anxiety in MDD patients.

The literature on the relationship of impulsivity, anxiety, and suicidal ideation is still lacking. A broad of evidence has verified the connection between impulsivity and anxiety, but their relationship has not reached a consensus yet (23–27). Notably, some studies have demonstrated the contribution of impulsivity to internalizing psychopathology [e.g., depression and anxiety; (28, 29)]. That impulsivity predicts anxiety severity has been found in both children (29) and adults (24) who are with internalizing or externalizing symptoms. Specifically, impulsivity would engage individuals in a highly emotional state in a stressful setting, causing anxiety symptoms (24). Hence, it could be inferred that impulsivity would lead to a higher level of anxiety during the pandemic. Trait anxiety is characterized as a general level of stress and anxiety, while state anxiety refers to a state of emotional stress and anxiety that responds to a fearful or dangerous situation (18, 30, 31). Previous research has suggested trait anxiety would amplify impulsivity, resulting in severer consequences (23). Extensive studies have indicated trait anxiety might be a more important predictor of suicide risk than state anxiety (18, 32). Based on the mentioned studies, trait anxiety may mediate the association between impulsivity and suicidal ideation.

Studies regarding the influence of impulsivity and trait anxiety on suicide ideation in MDD patients are still scarce. Our study aimed to investigate the relationship of impulsivity and anxiety on suicide ideation in an outpatient sample with MDD in the context of COVID-19 pandemic. We hypothesized that MDD individuals with higher suicidal ideation would exhibit increased impulsivity and trait anxiety. We also hypothesized that impulsivity was associated with suicidal ideation, which was mediated by trait anxiety in patients with MDD.



MATERIALS AND METHODS


Study Design and Sample Size

This study was designed as a case-control study, expecting to recruit a depressed group and a healthy control group. The sample sizes of patients and healthy subjects were calculated by using two independent proportions in PASS 15. Since the depressive group needed to be divided into two subgroups (groups with low and high suicidal ideation) for stratified comparison, the ratio of the sample size of healthy subjects to the sample size of patients should be 0.5. The exposure rates of patients (P1) and of healthy subjects (P2) were approximately estimated as 0.84 and 0.5 separately, according to a previous study related to suicidality and impulsivity (33). Power and alpha were set as 0.9 and 0.05, respectively. The results showed that the sample sizes of the depressive group should be 55 and the healthy group should be 28.



Subjects

We recruited 77 patients and 27 healthy subjects from April to September 2021, which was during the period of the COVID-19 pandemic. All patients should meet the criteria for depressive episodes according to the Mini-International Neuropsychiatric Interview (MINI) and the Hamilton Depression Scale (score ≥ 17). Exclusion criteria included the current or past history of psychotic disorders, bipolar disorder, history of alcohol/substance abuse, active medical or neurological problems, and other psychiatric diseases. After screening, 63 patients diagnosed with MDD (28.54 ± 6.75 years) and 27 well-matched healthy subjects (29.22 ± 10.87 years) were analyzed (see more details in Figure 1B). Part of the patients received or had been receiving drug treatment. This study was approved by the ethics committee of Shanghai Mental Health Center (ethics committee approval number: CRC2017YB01) and complied with the Declaration of Helsinki. The procedure of this study is shown in Figure 1A.
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FIGURE 1. The procedure of the study. (A) Study procedure; (B) The flow chart of sample size.




Questionnaires

The Hamilton Depression Scale (HAMD) (34) is a widely-used assessment for depressive severity (14, 35, 36), including 17 items on a 5-point scale (0 = “none”, 4 = “extremely severe”). Higher scores represent severer depression symptoms. The scale is examined by a trained rater by conversation and observation.

The Hamilton Anxiety Scale (HAMA) (37) is a widely-used assessment for anxious severity (35, 36, 38), including 14 items on a 5-point scale (0 = “none”, 4 = “extremely severe”). Higher scores represent severer anxiety symptoms. The scale is examined by a trained rater by conversation and observation.

The Barrett Impulsivity Scale (BIS) (39) is a self-rating scale used to evaluate impulsivity, containing 30 items on a 5-point scale (1 = “never”, 5 = “always”). It consists of three dimensions: motor impulsivity, attentional impulsivity, and non-planning impulsivity, with a total score varying between 30 and 150. High scores represent hyperactivity, inattention, and lack of planning (i.e., higher impulsivity). Cronbach’s alpha for BIS was 0.652 in the present study.

The 26-item Self-rating Idea of Suicide Scale (SIOSS) (40) is a self-rating scale used to evaluate suicidal ideation. The scale includes four factors: despair, sleep, optimism, and concealment. Participants should choose “yes” or “no” as the answer. If the concealment factor is ≥4, the result is invalid and should be excluded. High scores represent stronger suicidal ideation. Cronbach’s alpha for SIOSS was 0.652 in the present study.

The 40-item State-Trait Anxiety Scale (STAI) (31) is a self-rating scale used to evaluate state and trait anxiety on a 4-point scale (1 = “not at all”, 4 = “very much so”). The scale has two subscales: (1) State Anxiety Inventory (STAI-S) measures state anxiety, including items 1–20. State anxiety describes momentary and unpleasant emotions such as tension, fear, and worry. (2) Trait Anxiety Inventory (STAI-T) measures trait anxiety, including items 21–40. Trait anxiety describes a personality or a relatively stable tendency to feel anxious. Cronbach’s alpha for STAI was 0.638 in the present study.



Statistical Analysis

Patients were divided into two subgroups (low/high SIOSS group) according to the mean of SIOSS of all patients, in order to distinguish the features of MDD patients with low and high suicidal ideation. One-way ANOVA analyses were used by IBM SPSS Statistics 24 (SPSS) on the demographic and clinical variables to compare the low SIOSS group, high SIOSS group, and healthy group. When significance was found in one-way ANOVA analysis, Bonferroni correction was then used in post hoc analysis. Pearson correlation analyses were performed by GraphPad Prism 8 to examine the relationships of clinical factors (suicidal ideation/impulsivity/trait anxiety) and symptom severity (HAMD/HAMA). To verify the relationships of suicidal ideation, impulsivity, and trait anxiety in depression, pairwise relationships of these three variables were first examined by Pearson correlation analyses. A mediation analysis was then performed by employing SPSS PROCESS Model 4. Similar analyses were also conducted in the healthy group. All statistical tests were two-tailed and the significance threshold was p < 0.05.




RESULTS


Demographic and Clinical Characteristics

Sixty-three MDD patients were divided into two subgroups by the mean score of SIOSS. Of all the patients, 25 (39.7%) were divided into the low SIOSS group (SIOSS < 15) and 38 (60.3%) were divided into the high SIOSS group (SIOSS ≥ 15). The two subgroups and healthy group did not differ on demographic characteristics, except sleep quality (see Table 1). Clinically, both subgroups showed more severe depression symptoms (low SIOSS group: p < 0.001, 95% CI = [17.60, 23.71]; high SIOSS group: p < 0.001, 95% CI = [19.61, 25.15]) and anxiety symptoms (low SIOSS group: p < 0.001, 95% CI = [16.64, 25.14]; high SIOSS group: p < 0.001, 95% CI = [19.33, 27.03]) t compared with healthy group, while two MDD subgroups showed no significant difference in depression severity (p = 0.422) and anxiety severity (p = 0.479).


TABLE 1. Demographic and clinical characteristics of patients with low suicidal ideation, patients with high suicidal ideation, and healthy subjects.
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Impulsivity

One-way ANOVAs were performed on impulsivity. Results showed that the low SIOSS group, high SIOSS group, and healthy group differed on the total score of BIS [F(2, 87) = 22.56, p < 0.001, η2 = 0.342]. Post hoc analyses revealed that the two MDD subgroups showed no difference in the score of BIS (p = 0.142, 95% CI = [−5.44, 0.52]). However, the total scores of BIS of low SIOSS group (p < 0.001, 95% CI = [2.30, 8.72]) and high SIOSS group were both higher than the healthy group (p < 0.001, 95% CI = [5.05, 10.88]; Figure 2A). The results indicated that patients had higher impulsivity than healthy subjects, but impulsivity did not increase despite stronger suicidal ideation.
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FIGURE 2. Comparisons of healthy controls, patients with low suicidal ideation, and patients with high suicidal ideation on clinical factors. (A) Comparisons of impulsivity between three groups; (B) Comparisons of trait anxiety between three groups; (C) Comparisons of state anxiety between three groups. ***p < 0.001.




State and Trait Anxiety

The results of one-way ANOVAs revealed significant difference among three groups on trait anxiety [F(2, 87) = 84.15, p < 0.001, η2 = 0.566] and state anxiety [F(2, 87) = 61.66, p < 0.001, η2 = 0.659]. Post hoc analysis revealed that both two MDD subgroups showed higher trait anxiety (low SIOSS group: p < 0.001, 95% CI = [11.86, 27.24]; high SIOSS group: p < 0.001, 95% CI = [24.73, 38.67]) and higher state anxiety (low SIOSS group: p < 0.001, 95% CI = [18.61, 31.38]; high SIOSS group: p < 0.001, 95% CI = [23.88, 35.46]) than healthy group (Figures 2B,C). However, low SIOSS group and high SIOSS group differed on trait anxiety (p < 0.001, 95% CI = [−19.29, −5.02]) but not on state anxiety (p = 0.171, 95% CI = [−10.60, 1.25]). These results suggested that severe state and trait anxiety were presented in MDD patients, and only trait anxiety was severer in MDD patients with higher suicidal ideation.



Correlations Between Clinical Indexes and Symptom Severity

We used Pearson correlation analyses to examine the relationships between symptom severity and clinical factors (see Figures 3A–F). The results showed that suicidal ideation was associated with HAMD (r = 0.311, p = 0.013) and HAMA (r = 0.344, p = 0.006; Figures 3A,B). These results demonstrated that MDD patients with severer depression and anxiety symptoms tended to have stronger suicidal ideation. Additionally, trait anxiety was associated with HAMA (r = 0.266, p = 0.035; Figure 3F). Correlation analyses demonstrated that MDD patients with severer anxiety symptoms would have a higher level of trait anxiety.
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FIGURE 3. Correlations between clinical indexes and symptom severity in MDD. (A) Correlation between suicidal ideation and depression severity; (B) Correlation between suicidal ideation and anxiety severity; (C) Correlation between impulsivity and depression severity; (D) Correlation between impulsivity and anxiety severity; (E) Correlation between trait anxiety and depression severity; (F) Correlation between trait anxiety and anxiety severity.




Impulsivity Influences Suicidal Ideation Through Trait Anxiety

Pearson correlation analyses were performed to test the pairwise relationships among impulsivity, trait anxiety, and suicidal ideation in patients. The results showed that impulsivity was associated with suicidal ideation (r = 0.389, p = 0.002) and trait anxiety (r = 0.370, p = 0.003; Figures 4A,B). And trait anxiety was significantly correlated with suicidal ideation as well (r = 0.590, p < 0.001; Figure 4C). Additionally, the same analysis was also conducted on impulsivity and state anxiety and revealed no significant correlation (r = 0.134, p = 0.294). The results suggested that impulsivity only correlated with trait anxiety.
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FIGURE 4. Correlations and mediation model. (A) Correlation between impulsivity and suicidal ideation; (B) Correlation between impulsivity and trait anxiety; (C) Correlation between trait anxiety and suicidal ideation; (D) Mediation model. **p < 0.01, ***p < 0.001.


Given these pairwise relationships, a mediation analysis was performed to test whether trait anxiety mediated the relationship between impulsivity and suicidal ideation in MDD. The total effect of impulsivity on suicidal ideation was significant (β = 0.304, p = 0.002, 95% CI = [0.120, 0.489], Figure 4D). However, the direct effect of impulsivity on suicidal ideation was not significant (β = 0.154, p = 0.076, 95% CI = [−0.169, 0.325]). These results suggested trait anxiety might play a fully mediating role between impulsivity and suicidal ideation in depression. The results supported that impulsivity might lead to suicidal ideation through trait anxiety instead of directly influencing suicidal ideation in MDD patients.

As for healthy subjects, same analyses were used to examine the relationship of impulsivity, trait anxiety and suicidal ideation. Pearson correlation analyses showed trait anxiety was positively correlated with suicidal ideation (r = 0.442, p = 0.027) while impulsivity have no correlation with trait anxiety (r = 0.020, p = 0.921) and suicidal ideation (r = 0.285, p = 0.167). These findings indicated that impulsivity has no correlation with trait anxiety and suicidal ideation in healthy subjects.




DISCUSSION

The results demonstrated that MDD patients with stronger suicidal ideation have higher impulsivity and trait anxiety, which was consistent with previous studies (20, 26, 41). Furthermore, the results showed trait anxiety played a fully mediating role between impulsivity and suicidal ideation in depression. The associations found among impulsivity, trait anxiety and suicidal ideation contribute to the current literature, and indicate that those individuals with MDD who have higher level of impulsivity and trait anxiety may be at risk for suicidal ideation.

The findings revealed that impulsivity had an impact on suicidal ideation through trait anxiety rather than state anxiety in MDD. The relationship of impulsivity and trait anxiety is consistent with the previous studies (24, 29). As extensive studies have revealed, impulsive individuals would have deficits in active coping (42) and emotion regulation (43, 44). Based on the data in the present study, it seems reasonable to assume that MDD patients with higher impulsivity would lack active coping to deal with the distress and negative emotions caused by COVID-19 pandemic, resulting in frequent, aggravated and long-lasting negative emotions [i.e., trait anxiety; (30, 45)]. Our findings also accord with previous studies and show that due to higher trait anxiety, individuals would then have stronger suicidal ideation (18, 32). Thereby, the mediating role of trait anxiety is observed in the association of impulsivity and suicidal ideation. However, these findings do not contradict accumulating evidence that impulsivity is an outcome or a moderator of anxiety (26, 27). Yu et al. reveal the impact of anxiety on impulsivity in college students (27), while Schaefer et al. demonstrate impulsivity moderates the association between anxiety and suicidal ideation in undergraduate students (26). Combined with the existing evidence, the relationship between impulsivity and anxiety may have its complexity. Future research could explore the influence of interactions between impulsivity and anxiety on suicidal risk in different situations or clinical populations.

Moreover, we found correlations between depression/anxiety severity and suicidal ideation, which are consistent with previous studies (14, 38). The results indicate that MDD patients with severe depression and anxiety symptoms are also at high risk of suicidality. Therefore, those patients with severe depression and anxiety symptoms need great concern. Additionally, the results showed that impulsivity was not correlated with depression severity (i.e., the score of HAMD) and anxiety severity (i.e., the score of HAMA), which is contradictory to the finding of Johnson et al. (24). One possibility is the heterogeneity of measurements. Specifically, the Mood and Anxiety Symptoms Questionnaire (MASQ), used by Johnson et al., assesses core depression/anxiety symptoms from affectivity and somatic arousal (46). Yet, HAMA and HAMD measure some medication side effects or border symptoms (e.g., sleep, weight and sexual problems, and hypochondriasis) besides core symptoms (34, 37, 47). Our study corroborates the previous findings (24) by showing trait anxiety was correlated with impulsivity. The contradiction may indicate that impulsivity is mainly connected with the affective aspect of symptoms. It is essential for future studies further explore the relationship of impulsivity and negative effects or affective experiences. Alternatively, MASQ is a self-reported scale, while HAMA and HAMD are rated by trained raters. The way of rating may also cause inconsistent findings.

The findings suggest several clinical implications. Firstly, extra measurement tools (e.g., BIS and STAI) may assist the examination of suicidal risk in MDD patients. Furthermore, clinicians should put more emphasis on MDD patients with higher trait anxiety and impulsivity, and could consider interventions centered on anxiety and impulsivity to reduce suicidal risk. According to several clinical studies, Cognitive Anxiety Sensitivity Treatment (CAST) and Dialectical Behavior Therapy (DBT) target anxiety symptoms and suicidality, and have good efficacy in reducing suicidal ideation (48, 49). Besides, a brief online intervention is also proved to be efficient to reduce emotion-related impulsivity, which includes emotion recognization, self-calming techniques and pre-plan coping strategies (50). Retention and engagement of interventions would be challenging (51), especially considering the high level of impulsivity in MDD patients in our study. These impulsive individuals have difficulties in focusing on the task and long-term goals, and therefore, it is necessary to highlight the long-term goals and consequences of imprudent behaviors during the intervention (51).

Several limitations need to be mentioned in the present study. First, the relatively small sample and different sample sizes of each group (low SIOSS group/high SIOSS group/healthy group) may result in possible bias. If more subjects had been recruited, we may have demonstrated the difference in impulsivity between MDD patients with low suicidal ideation and with high suicidal ideation. Second, the self-report scale could also cause bias due to the honesty, education, and statement of individuals. Future work could recruit a larger sample of patients and adopt behavioral measurements to verify the relationships among impulsivity, trait anxiety, and suicidal ideation. Third, this study does not include the history of suicidal behaviors of MDD patients. Besides suicidal thoughts, suicidal behaviors are also an important part of suicidality in MDD patients, which is also necessary for exploration in the future.

In conclusion, impulsivity and trait anxiety may be the risk factors for suicidal ideation in depression. Besides, trait anxiety plays a fully mediating role between impulsivity and suicidal ideation. These findings indicate impulsivity has an impact on suicidal ideation through trait anxiety in MDD. Additionally, during COVID-19 pandemic, attention should be paid to MDD patients with high anxiety symptoms and impulsivity to prevent and intervene in the potential suicidal thoughts and behaviors.
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