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Objective: There are many studies on differences in the onset age of major depressive disorder (MDD) patients. However, study on differences in clinical correlates of suicide attempts between early- and late-onset MDD patients is limited. The aim of this study was to investigate the differences in the prevalence and clinical correlates of suicide attempts in patients with early- and late-onset MDD in China.

Methods: A total of 1718 adult outpatients with MDD were recruited. Demographic and clinical data were collected. The 17-item Hamilton Rating Scale for Depression (HAMD-17), Hamilton Anxiety Rating Scale (HAMA), Positive and Negative Syndrome Scale (PANSS) positive subscale, and Clinical Global Impression-Severity (CGI-S) Scales were used to assess their depressive, anxiety, psychotic symptoms, and the severity of the clinical symptoms, respectively.

Results: The prevalence of suicide attempts was higher in late-onset MDD patients (291/1369, 21.3%) than in early-onset MDD patients (55/349, 15.8%) (p = 0.023). However after Bonferroni correction no significant difference was found in the prevalence of suicide attempts in late-onset and late-onset MDD patients (p > 0.05). In both early- and late-onset groups, univariate analysis showed that the following characteristics were significantly associated with suicide attempts: HAMA, HAMD and PANSS positive subscale scores, thyroid stimulating hormone (TSH) levels, blood glucose levels, systolic blood pressure (SBP), and diastolic blood pressure (DBP). In both the early- and late-onset groups, the prevalence rates of severe anxiety disorder and psychotic symptoms were significantly higher in the suicide attempt group than in the non-suicide attempt group. In regression analysis, disease duration, TSH levels and HAMA score were independently associated with suicide attempts in the early-onset group, while TSH levels, HAMA and HAMD score were independently associated with suicide attempts in the late-onset group.

Conclusion: This study suggests that suicide attempts are not frequent in early-onset outpatients with MDD compared with late-onset, and some clinical correlates are associated with suicide attempt in early- and late-onset MDD.
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1. Introduction

Depression is one of the most prevalent disabling illnesses in the world, with an estimated 264 million people suffering from it worldwide (1). Major depressive disorder (MDD) is one of the leading causes of disability contributing to the global burden of disease. MDD is marked by signs and symptoms such as depressed feelings that persist for more than 2 weeks and lead to emotional distress, health issues, and suicide (2). In China, depression is estimated to be the second leading cause of disability in terms of life expectancy (3). The total lifetime prevalence of depression in the Chinese population is approximately 6.9% (4).

Suicide is a serious public health problem. In recent years, the correlation between depression and suicide attempts has received significant attention. Suicide in MDD and other mood disorders might be multidimensional, including several easy treatment, perhaps with different neurobiological underpinnings. For example, homocysteine dysregulation may be associated with suicide ideation in alexithymic MDD outpatients (5). Genetics could also play an important role in affecting an individual’s suicide risk (6). Preventing suicide in personalized and accurate psychiatry is needed (7). Indeed, MDD is the most common psychiatric diagnosis associated with suicide (8). Suicide imposes a heavy burden on society, with nearly 800,000 people dying by suicide each year (9). The results of a meta-analysis by Cai et al. has shown that the overall prevalence of suicidal ideation in MDD patients is 37.7% and the combined prevalence of suicidal planning is 15.1% (10). Additional data show an upward trend in suicide rates compared to the past decades (11). An understanding of the clinical and neuropsychological risk factors associated with suicidal behavior will provide the possibility to prevent such behaviors in patients with MDD in clinical practice.

Based on the time of onset, MDD patients can be classified as early-onset or late-onset groups. Whether early-onset MDD patients have a higher incidence of suicidal behavior than late-onset MDD patients remains controversial. However, early-onset MDD patients have more severe illness, psychosis, and suicidal ideation than late-onset MDD patients. For example, childhood-onset MDD is associated with a higher rate of serious cardiovascular events compared to adult-onset MDD (12). A study by Zisook et al. showed that compared to late-onset MDD, patients with early-onset MDD have a higher burden of illness, including more impaired social and occupational functioning, poorer quality of life, a more negative view of life, suicide attempts and suicidal ideation (13). Compared to early-onset patients with MDD, late-onset MDD patients were less likely to have a history of self-harm or to take psychotropic medications (14). Patients with early-onset MDD more frequently suffered from recurrent depression and were reported to have suicidal ideation compared to those with moderate-onset and late-onset MDD patients. Xiao et al. also found that early-onset MDD patients had more severe symptoms, negative views of self, suicidal ideation, and restlessness compared to late-onset MDD patients (15). In Chinese Han women with MDD, early-onset patients were associated with more suicidal ideation and attempts and higher levels of neuroticism than late-onset patients (16). However, Chan et al. found that MDD patients with an onset age older than 50 years were at higher risk for subsequent Parkinson’s disease (17). In addition, a previous study by Herzog et al. showed that the outcome of antidepressant treatment for MDD patients depended on their age of onset, and early-onset patients report more often suicidal ideation compared with intermediate and late-onset MDD patients (18). Park et al. found that early-onset depression was related with chronic (recurrent and longer episode) and severe (higher lifetime suicidality) clinical features among korean adults aged 40 and older MDD (19).

Studies on differences in clinical correlates of suicide attempts between early- and late-onset MDD patients are still limited, especially in Han Chinese population. Therefore, using a large sample of first-episode, untreated Chinese MDD patients, we aimed to compare the differences in the prevalence and clinical correlates of suicide attempts between early- and late-onset MDD patients. We hypothesized that early-onset MDD patients would have a higher prevalence and more severe clinical symptoms than late-onset MDD patients.



2. Methods


2.1. Design and participants

This cross-sectional study was conducted at the First Hospital of Shanxi Medical University, Taiyuan, China during 2015–2017. The study was approved by the Ethics Committee of the hospital (No. 2016-Y27). All participants signed an informed consent form before participating in the study. Eligibility criteria included: (1) MDD diagnosed by two independent psychiatrists based on the Structured Clinical Interview for DSM-IV (SCID), (2) first episode, not receiving any medication before, (3) male or female patients aged 18–60 years, Han Chinese, (4) willing to participate in the study, and (5) able to understand the instructions of clinical psychiatrists. A total of 1796 individuals were screened. 78 patients were excluded for the following reasons: (1) severe physical illness and severe personality disorder (n = 24); (2) substance abuse and dependence, including alcohol consumption but not smoking (n = 9); (3) female patients who were pregnant or breastfeeding (n = 10); (4) unable to be interviewed for an acute clinical condition (n = 5), (5) unwillingness to provide a written consent form (n = 21) and other unspecified reasons (n = 9). Finally a total of 1718 outpatients were recruited from the Department of Psychiatry of this hospital.



2.2. Sociodemographic information and clinical measures

Sociodemographic information was collected for each patient, including age, gender, marital status, age at onset of MDD, duration of disease, and education level.

Clinical information included body weight and height, systolic blood pressure (SBP), and diastolic blood pressure (DBP), which were collected by trained investigators. The calculation of BMI is weight divided by the square of height. Based on previous studies, clinical experience and the age distribution of the included patients to involve a sufficient sample size of subgroups to have statistical power, 22 years was used as the MDD onset age cut-off value in this study (early onset, <22 years; late onset, ≥22 years) (20, 21).

In the present study, the symptoms of anxiety, depression, psychosis, and the severity of illness were assessed by the Hamilton Anxiety Rating Scale (HAMA), 17-item Hamilton Rating Scale for Depression (HAMD-17), Positive and Negative Syndrome Scale (PANSS) positive subscale, and Clinical Global Impression-Severity (CGI-S), respectively. The maximum score of the HAMA is 56 with 14-point scale. The score of 18–24 is considered mild to moderate severity and 25–30 is considered as moderate to severe (22). The HAMD-17 consisted of eight items that are scored on a 5-point scale, ranging from 0 (none) to 2 (symptom-specific severity), with higher scores indicating more severe depressive symptoms (23). Psychotic symptoms were assessed by the Positive and Negative Syndrome Scale (PANSS) positive subscale. The score consists of 7 items that scored on a 7-point scale, ranging from 1 (non-existent) to 7 (extremely severe). Patients with a total positive symptom score ≥ 15 were identified as having psychotic symptoms (24).

A suicide attempt is an attempt by an individual to self-harm in some way to end his or her life. Participants were asked: “Have you ever attempted suicide in your life?” If the response was yes. He/she was categorized as a suicide attempter. Else, he/she was a non-suicide attempter. We also inquired for specific details about their suicide attempts, including the number, timing, and method of attempts, the method of the suicide attempt. If the patient could not provide a definitive answer, we performed additional interviews with family members or friends to obtain clarification of this information.

The above information was obtained from two experienced psychiatrists with special training. The internal consistency coefficients of the HAMD, HAMA and PANSS total scores were 0.85, 0.84 and 0.82, respectively.



2.3. Measurement of thyroid function, lipid profile, and fasting glucose

Biochemical indicators, including fasting blood glucose, thyroid stimulating hormone (TSH), free triiodothyronine 3 (FT3) and free thyroxine 4 (FT4), were obtained for each patient under fasting conditions (between 6 and 8 am). Serum levels of TSH, FT3 and FT4 were measured by electrochemiluminescence immunoassay (Roche Diagnostics, Indianapolis, IN, United States). The glucose oxidase method was used to test fasting blood glucose levels. Enzymatic colorimetric assay was used to test the lipid profile.



2.4. Statistical analysis category

The data were analyzed by using SPSS version 26.0. The distribution of the data was tested by Kolmogorov–Smirnov (KS) two-sample test. Normally distributed variables were compared between the two groups by ANOVA, and non-normally distributed data were compared by the Mann–Whitney U test. Chi-square tests were performed to compare the categorical variables. Bonferroni correction was used for multiple testing. Binary regression analyses were performed to explore factors independently associated with suicide attempts. In logistic regression analysis, suicide attempts in each onset age group were the dependent variable, whereas variables that differed significantly between the groups with and without suicide attempts in univariate analysis were independent variables. Area under receiver operating characteristic (AUCROC) was used to determine the ability of important variables to discriminate between early-onset and late-onset MDD patients with and without suicide attempts. A consistency statistic >0.7 was generally considered acceptable (25, 26). A two-tailed p value of 0.05 was set for significance.




3. Results


3.1. Comparison of the prevalence of suicide attempts of MDD patients in terms of age at onset

A total of 1718 patients were included in the statistics (49 patients of age < 22 years, 344 patients of age 22–29 years, 377 patients of age 30–39 years, 395 patients of age 40–49 years, and 253 patients of age > 49 years). There were 349 patients included in early-onset group (age < 22 years) and 1,369 patients included in late-onset group (age≧22). Patients in the early-onset group reported fewer suicide attempts (55/349, 15.8%) than those in the late-onset group (291/1369, 21.3%; p = 0.023, OR = 1.443, 95% CI = 1.052–1.979). After Bonferroni correction, no significant difference was found in the suicide attempt rate (p > 0.05). MDD patients in the late-onset group were older, had a longer disease duration, higher SBP, higher DBP, and higher rates of married status compared to those in the early-onset group (all p < 0.05).



3.2. Comparison of suicide attempts In MDD patients in terms of age at onset

In both early- and late-onset groups, univariate analysis (Table 1) showed that the following characteristics were significantly associated with suicide attempts: HAMA, HAMD and PANSS positive subscale scores, TSH levels, blood glucose levels, SBP and DBP (all p < 0.05). In both the early- and late-onset groups, the prevalence rates of severe anxiety disorder and psychotic symptoms were significantly higher in the suicide attempt group than in the non-suicide attempt group (both p < 0.001). In the late-onset group, the duration of illness was significantly longer in the suicide attempt patients than in the non-suicide attempt group, however it did not remained after Bonferroni correction (F = −2.064, p = 0.04; Bonferroni corrected p > 0.05).



TABLE 1 Differences in sample characteristics by suicide attempts and age of onset in MDD.
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3.3. Risk factors for suicide attempts in early-onset group

Logistic regression analysis showed that in the early-onset group, the following variables were independently associated with suicide attempts: the duration of illness (p = 0.033, OR = 1.14, 95% CI = 1.01–1.28), TSH level (p = 0.006, OR = 1.29, 95% CI = 1.08–1.55) and HAMA score (p = 0.009, OR = 1.22, 95% CI = 1.05–1.41). In addition, the AUCROC showed the following values for each risk factor: duration of illness was 0.534, TSH was 0.763, and HAMA was 0.738. When we combined parameters with AUC values ≥0.7, we found that the combination of TSH level and HAMA score had a higher AUC value of 0.808, which could distinguish suicide attempters from non-suicide attempters in MDD patients (p < 0.001, 95% CI = 0.751–0.864) (Table 2; Figure 1).



TABLE 2 Risk factors of suicide attempts in MDD with early onset.
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FIGURE 1
 The discriminatory capacity of HAMA score, TSH and the combination of these two factors for distinguishing between patients with and without suicide attempts in early onset MDD. The area under the curve of HAMA score, TSH, and the combination of these two factors were 0.738, 0.763, and 0.808, respectively. ROC: receiver operating characteristic. HAMA: Hamilton Anxiety Scale. TSH: thyroid stimulating hormone. MDD, major depressive disorder.




3.4. Risk factors for suicide attempts in late-onset group

Logistic regression analysis showed that in the late-onset group, the following variables were independently associated with suicide attempts: TSH level (p = 0.001, OR = 1.13, 95%CI = 1.06–1.23), SBP (p = 0.017, OR = 1.02, 95%CI = 1.00–1.04), HAMD (p = 0.017, OR = 1.09, 95%CI = 1.02–1.17) and HAMA (p < 0.001, OR = 1.29, 95%CI = 1.22–1.38). Furthermore, the AUCROC showed the following values for each risk factor: TSH was 0.698, SBP was 0.638, HAMD was 0.724, and HAMA was 0.775. When we combined the parameters with an AUC value ≥0.7, we found that the combination of HAMD and HAMA scores had a higher AUC value of 0.784, which could distinguish suicide attempters from non-suicide attempts in MDD patients (p < 0.001, 95% CI = 0.755–0.813) (Table 3; Figure 2).



TABLE 3 Risk factors of suicide attempts in MDD with late onset.
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FIGURE 2
 The discriminatory capacity of HAMD score, HAMA score and the combination of these two factors for distinguishing between patients with and without suicide attempts in late onset MDD. The area under the curve of HAMD score, HAMA score, and the combination of these two factors were 0.724, 0.775, and 0.784, respectively. ROC, receiver operating characteristic. HAMD, Hamilton Rating Scale for Depression. HAMA, Hamilton Anxiety Scale. MDD, major depressive disorder.





4. Discussion

To our knowledge, this is the first study to examine differences in the prevalence of suicide attempts and associated risk factors in Chinese MDD outpatients based on their age of onset. Our main findings were: (1) no significant difference was found that the prevalence of suicide attempts in early-onset MDD patients was not higher than that in late-onset MDD patients, (2) for both early- and late-onset MDD patients, patients with comorbid suicide attempts had higher HAMD score, HAMA score, PNASS score, the incidence of psychotic symptoms, as well as higher levels of TSH and blood glucose, and higher blood pressure, (3) for early-onset MDD patients, risk factors for comorbid suicide attempts were longer disease duration, higher TSH levels and anxiety symptoms; and (4) for late-onset MDD patients, risk factors for suicide attempts were higher TSH levels, SBP, HAMA score, and HAMD score.

Our study showed that no significant difference was found in the prevalence of suicide attempts in late-onset and early-onset MDD patients, which is inconsistent with previous studies, since most previous studies have shown that early-onset MDD is a distinct subtype with greater symptom severity and a higher incidence of suicidal ideation. For example, Xiao et al. found that MDD patients with earlier onset age (18–44 years) had greater comorbidity of suicidal ideation compared with those with later onset age (60–85 years) (15). Herzog et al. reported similar results, showing that early-onset MDD patients reported suicidal ideation more frequently compared with intermediate-onset and late-onset patients (18). The study by Sung et al. also showed that MDD patients with early-onset age (age < 18 years) had a higher prevalence of suicidal behavior and psychotic symptoms (27). Another study found higher levels of suicidal thoughts and sleep disturbances in both early-onset (<30 years) and late-onset (>50 years) MDD patients compared with those with intermediate onset (30–49.9 years) (28). Patients recruited in our study had not been previously treated with antidepressants, which may affect suicide attempt. Whereas the above studies have different inclusion criteria. Other factors, such as differences in clinical characteristics, data collection, and measurement instruments, could also explain these inconsistent results in different studies. At the same time a uniform definition is necessary for future in-depth studies on the onset of age-related diseases and mechanisms.

Another major finding of this study was that some clinical variables associated with suicide attempts in MDD patients were the same and some are different between early-onset and late-onset subgroups. In early-onset patients, three clinical and metabolic variables (including longer duration of illness, higher TSH levels, and HAMA score) were significantly associated with suicide attempts in MDD patients, whereas in late-onset patients, four clinical and metabolic variables, including higher TSH levels, SBP, HAMA and HAMD scores, were significantly associated with suicide attempts in MDD patients. There are many studies on risk factors for suicide attempts in MDD patients, with mixed results. For example, Fang et al. reported that total duration of disease was a risk factor for suicidal ideation in a Chinese MDD patients (29). Liang et al. indicated that a higher number of depressive episodes increase the risk of suicide attempts in patients with MDD (30). A database study of 13 major psychiatric hospitals or psychiatric departments of general hospitals in China showed that previous suicide attempts and depressive episodes with melancholic features were independently associated with recent suicide attempts in patients with MDD (31). The difference of risk factors for suicide attempts in MDD patients may be due to differences in inclusion exclusion criteria, the parameters included and the statistical strategy. The finding of our study can only represent those first-episode, untreated Chinese MDD patients, and the generalization of our results to other populations requires careful interpretation.

Our study is the first to compare suicide attempts in untreated and first-episode MDD patients at different ages of onset. We demonstrated that TSH was associated with suicide attempts in both subgroups, but we only found a significant association for the duration of disease in late-onset MDD patients, but not in early-onset MDD patients. We hypothesize that the longer duration of illness may be physically and mentally disruptive to patients and a cause of suicide attempts. Long-term disease or duration of untreated depression was associated with worse outcomes (32). However, this is only our speculation, and further investigation of this factor may help guide future treatment.

It is important to note some limitations of this study. Firstly, a causal relationship between suicide attempts and onset age and associated risk factors cannot be inferred, as this is a cross-sectional study design. Secondly, in this study, our MDD patients are from the clinical setting of the psychiatric outpatient clinic of a large general hospital, which may lead to selection bias and limit generalization to the broader Chinese population. In addition, the patients in our study were first-episode MDD patients who had not yet received medication, so the results may not be generalized to other MDD patients, such as inpatients or community patients. Thirdly, multiple variables that may also contribute to suicide attempts, such as environment, job, income, relationship with family members, and type of treatment, were not collected. Also, many antipsychotics can affect the incidence of suicide attempt. However we did not provide detailed information about antipsychotics (such as name, dosages and duration). Fortunately, as we only include patients of first episode MDD patients, so the results of this study may not be significantly affected. Finally, we did not adopt a structured assessment tool to define suicide attempts. In future studies, we will use more convincing tools to compensate for the methodological limitation of this study. Therefore, due to methodological limitations, our findings should be interpreted with caution.

In conclusion, the prevalence of suicide attempts was not higher in patients with early-onset MDD than in those with late-onset MDD. Considering the high rates of suicide attempts in both onset age groups, regular screening of suicide attempters and related psychoeducation should become a routine practice of outpatient care in general hospitals, with particular attention to outpatients aged ≥22 years. Further, the main findings of this study have significant clinical importance. A longitudinal observation of the TSH and HAMA in both early and late onset MDD will provide the necessary help to prevent suicide. And it is time to work on finding a well-rounded severity index for suicide of MDD, which can reflect the main symptoms accurately. Our study focused on the suicide attempts in early- and late-onset MDD in the Chinese Han population to minimize the potential confounding effects. Therefore, for the above two specific groups, our results are more likely to be accurate in clinical practice. It may be meaningful to predict the severity of suicidality in MDD at different ages of onset, and allow for the conduction of appropriate evidence-based clinical prevention or intervention. However, due to the limitations of our study, such as cross-sectional design, outpatients only, and lack of some factors possibly associated with suicide attempts, our findings should be considered preliminary, which should be confirmed in a longitudinal study with a large sample in the future.
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