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Background: People who had died by suicide always being associated with negative emotions and even mental disorders. Understanding mechanisms underlying the association between quality of life (QOL), hopelessness, and suicide are of great significance. In this study, we aimed to test a model in which the QOL-suicide relationship was mediated by hopelessness and moderated by impulsivity.

Methods: Participants (N = 484, including 242 suicide deaths and 242 matched controls) were rural residents 60 years of age and older, randomly selected from 12 rural counties in China using a two-stage stratified cluster sampling method. Data were collected with standard psychological autopsy technique from informants (n = 968). The outcome variable was a suicide death. QOL, hopelessness, and impulsivity were assessed using validated scales. The proposed relationships were tested using mediation and moderated mediation models.

Results: Of the total sample, 55.8% were men with a median age of 75.5 years. Results from the moderated mediation analysis indicated that QOL was negatively associated with suicide (beta = −0.141, p < 0.01); this association was mediated by hopelessness (indirect effect: beta =0.578, p < 0.01), accounting for 73% of the total effect. Impulsivity significantly moderated the mediation effect from QOL to hopelessness (beta =0.005, p < 0.01).

Conclusions: Study findings have confirmed the negative association between QOL and suicide with psychological autopsy data, and demonstrated the role of hopelessness in mediating the QOL-suicide relation that is further modified by impulsiveness. These findings depend on our understanding of the suicide epidemiology among the elder in rural China and provide information much needed for suicide prevention.
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INTRODUCTION

Suicide is one of the most important public health challenges across the world, (1, 2) including in China (3). China has experienced a dramatic decline in suicide mortality per 100,000 from 17.6 in 1987 to 7.46 in 2014 (4). However, large disparities exist with the rate of suicide much higher for the elderly living in rural areas than in others (5). The high suicide rates underscore the need for investigating modifiable factors that are associated with suicide among the elderly in rural China as well as mechanisms underpinning the relationship between risk factors and suicide.

A number of studies have identified a series of bio-psycho-social factors for suicide, and a significant one is quality of life (QOL) (6). QOL is generally referred to as a positive sense of an individual's physical, psychological, and social well-being in the current social context (5). Understanding the impact of QOL on suicide among the elderly in rural China is of particular significance. QOL has often been linked to suicidal behaviors in various countries (6, 7), including China (8, 9).

Since the economic reforms in the 1980s, a large number of rural young people in China have left their homes and moved to urban areas while vulnerable elderly remain in rural areas waiting for assistance. Consequently, reductions in quality of life and increases in hopelessness may expose the rural elderly to an increased risk of suicide. The elderly in rural China may suffer from large reductions in QOL, including declines in the standard of living, and increases in many challenges, such as safety and social separation. In addition to suicidal behaviors, QOL has been directly related to suicide death in other populations (10).

Hopelessness is a negative cognition of one's future (11). Empirical studies have indicated that hopelessness is a warning sign, often prior to or co-existing with suicidal behaviors, and immediately prior to suicide death (12). Furthermore, hopelessness has also been empirically associated with suicidal behaviors (13, 14) and death (15) in other populations. A 10-year cohort study reported that hopelessness was reliable to predict the occurrence of suicide attempts among patients with psychosis (13).

Studies summarized in the previous sections indicate that QOL and hopelessness both are likely to be associated with suicide. Relative to QOL, hopelessness is a more proximal predictor (16); furthermore, documented studies indicate that QOL can significantly predict hopelessness (14), suggesting a potential role of hopelessness in mediating the QOL-suicide relationship. Empirical studies also indicate that hopelessness can mediate the relationship between perceived QOL and suicidal behaviors (17), but no study has examined the mediation mechanism by which hopelessness may mediate the QOL-suicide death relationship.

The impression has been arising that temperament or personality characteristics are associated with suicidal risk (18). Impulsivity is an important personality trait characterized by reflection impulsivity, impulsive action, and impulsive choice (19). Individuals with the personality of impulsivity are more likely to take risk behaviors, including suicide (20, 21). To test the proposed mediation mechanism that links QOL and hopelessness to suicide, the impact of this personality trait must be considered. This is because, with the same QOL level, individuals with higher levels of impulsivity may be more likely to become hopeless and more likely to commit suicide. Similarly, with the same level of hopelessness, the more impulsive individuals may be more likely to commit suicide than the less impulsive individuals. No reported study has examined these moderation effects.

Few studies have examined the complex mechanisms underpinning the relationship between QOL, hopelessness, impulsivity, and suicide. With psychological autopsy data, this study tested proposed models in which hopelessness mediated the relationship between QOL and suicide death that was modified by impulsivity (Figure 1). The ultimate goal is to provide evidence supporting future prevention interventions targeting the elderly living in rural China for suicide reduction.
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FIGURE 1. A proposed moderated mediation model that links quality of life with suicide through hopelessness, modified by impulsivity. QOL, the quality of life; HOP, hopelessness; IMP, impulsivity.




MATERIALS AND METHODS


Participants and Sampling

This study is an analysis of data collected. A detailed description of participants and sampling has been reported elsewhere (22). A two-stage stratified cluster sampling method was used in our study. These provinces were selected based on GDP ranking from the top 10 (Shandong), 11–20 (Hunan), and 21–31 (Guangxi). Of the selected province, a total of 12 counties were randomly selected after ranking individual counties of a province by annual income, including three counties from Shandong, three from Hunan, and 6 from Guangxi.

Suicide deaths (cases) were identified using information from the death certificates available from the Center for Disease Control and Prevention at the county level. Participants were those with a formal record of suicide death reported by trained village doctors and local public health professionals, aged 60 years and older, and who committed suicide between February 2014 and September 2015. For each suicide death, a living control was selected through matching age (±3 years), gender, and geographic location (living in the same community). Whenever a suicide case was identified, the investigators would list and enumerate all candidates that matched. Then one living comparison was randomly selected from the list using a computer program. In a few cases when there were no appropriate living comparisons available, the investigators expanded the search to the nearest villages.



Psychological Autopsy

Data were collected using the standard psychological autopsy technique (22). For each participant, two informants were selected. For each participant, two informants who were a family member and a friend or a neighbor, or other relevant people were selected to obtain the data related to them.

Data collectors were trained faculty and graduate students from three universities located within the selected provinces, including Shandong University, Central South University, and Guangxi Medical University. Data were collected through face-to-face interviews with an average interview time of 90 min.

The study was approved by the IRB of Shandong University, Central South University, and Guangxi Medical University.



Measurements

Quality of life was measured using the Quality of Life Scale previously tested among Chinese in a psychological autopsy study (10). The scale consists of 6 items, assessing (a) physical health, (b) mental health, (c) economic circumstances, (d) work relationships, (e) family relationships, and (f) relationships with non-family associates. The time range was a month prior to suicide (cases) or the investigation (control). Scale items were assessed using a five-point Likert scale varying from 1 (very bad) to 5 (very good). The reliability and the validity have been reported in our previous study (23). Total scores were computed such that larger scores indicated a higher level of quality of life.

Hopelessness was measured by a short version of the Beck Hopelessness Scale (24). The short version uses 4 items to assess the four key constructs of hopelessness, including expectancies of the future with (a) success, (b) darkness, (c) lack of opportunity, and (d) faith. Individual items were measured using another five-point Likert scale ranging from 1 (absolutely yes) to 5 (absolutely no). The Cronbach's α was 0.834 in this study. Total scores were computed such that larger scores indicated higher levels of hopelessness.

Impulsivity was measured using Barratt Impulsiveness Scale (Chinese version) (25). This 30-item scale assesses (a) impulsive planning, (b) motor impulsiveness, and (c) cognitive impulsiveness. Individual items were measured using another five-point Likert scale ranging from 1 (never) to 5 (always). The Cronbach's α was 0.913 in this study. Total scores were computed such that higher scores indicated more impulsiveness.

Demographic variables were gender (male/female), age (in years), stability of marriage (stable vs. unstable), an education level (less than primary school/primary school/more than primary school), employment (employed/unemployed/retired), family annual income (RMB Chinese yuan), physical disease (y/n), mental disorder (y/n), and if living alone (y/n).



Statistical Analyses

Descriptive statistics were used to describe the study sample. Correlation analysis was used to explore the relationship between suicide and other factors, including quality of life, hopelessness, and impulsivity, as well as demographic and social-economic status. A moderated mediation model was proposed and used in investigating the mechanism by which the perception of hopelessness in the mediation of the relationship between quality of life and suicide, is moderated by impulsivity (Figure 1). The SAS macro PROCESS developed Hayes (26) was used to assess the moderated mediation model. Type I error was set at P-values < 0.05 level for statistical inference. All statistical analysis was conducted using the commercial software SAS, version 9.4 (SAS Institute Inc, Cary, NC, USA).




RESULTS


Study Participants

Table 1 summarizes the main characteristics of the study participants. Of the total sample, 242 were cases and 242 controls with a median age of 75.5 years and 55.8% men. Among the participants, 42.8% had less than primary education, and 33.5% had a family annual income of <3,600 Chinese yuan. Relative to the controls, the suicide cases were more likely to be left-behind with an unstable marriage, lived alone, unemployed, and diagnosed with physical and mental disorders.


Table 1. Demographic characteristics for the study subjects.

[image: Table 1]



Correlations Between Suicide and Other key Variables

Results in Table 2 indicate that suicide was significantly correlated with QOL (r = −0.55, p < 0.01) and hopelessness (r = 0.68, p < 0.01), and QOL and hopelessness was also correlated (r = −0.71, p < 0.01), suggesting a potential role of hopelessness in mediating the QOL-suicide relationship. In addition, impulsivity was significantly correlated with QOL (r = −0.5, p < 0.01) and hopelessness (r = 0.49, p < 0.01) and suicide (r = 0.35, p < 0.01), suggesting potential roles of this variable in modifying the relationship between QOL, hopelessness and suicide.


Table 2. The correlation among the variables of the rural elderly.
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Results From the Mediation Modeling Analysis

Results in Figure 2 indicate that QOL was associated with suicide deaths through two paths, a direct effect (coefficient c1 = −0.141, p < 0.01) and an indirect effect (a1*b1 = −0.397) through hopeless with coefficient a1 = −0.687, p < 0.01 for the QOL – hopelessness relation and b1 = 0.578, p < 0.01 for the hopelessness-suicide relation. The total effect = indirect effect + direct effect = −0.141 + −0.379 = −0.52, with the indirect effect for 73% (0.379/0.52) of the total effect.


[image: Figure 2]
FIGURE 2. Schematic model of hopelessness as the mediator in the relationship between quality of life and suicide. QOL, quality of life, and HOP, hopelessness. Model coefficients were estimated using the SAS Macro PROCESS (see text for detail); *: p < 0.05, and **: p < 0.01.




Results From the Moderated Mediation Analysis

Of several moderated mediation models, a significant moderation effect was detected for only one model (Figure 3). The result in the figure indicates that impulsivity significantly moderated the QOL-hopelessness relationship with the model coefficient =0.005, p < 0.01, suggesting a stronger QOL-hopelessness relationship for individuals with a higher level of impulsivity.


[image: Figure 3]
FIGURE 3. Schematic model of impulsivity as the moderator in the relationship between quality of life and hopelessness, quality of life and suicide. QOL, quality of life; HOP, hopelessness; IMP, impulsivity. Model coefficients were estimated using the SAS Macro PROCESS (see text for detail); *: p < 0.05, **: p < 0.01.





DISCUSSION

In this study, the QOL-suicide relationship that is mediated by hopelessness and moderated by impulsivity has been tested with data collected through psychological autopsy among the rural elderly in China. Study findings provide valuable data deepening our understanding of the factors related to suicide among the elderly in rural China and informing evidence-based interventions for suicide reduction.

Quality of life is a modifiable and protective factor for suicide (10, 27). In this study, we confirmed the negative association between QOL and suicide among the elderly in rural China as reported in other populations within and outside of China (17). With quick economic growth and a large number of rural-to-urban migrants, more attention should be paid to rural elderly who may not benefit but suffer from the development. It is indicating that the quality of life for the rural elderly should be improved in the rapid economic development to reduce their risk of suicide.

A novel finding of this study is that a majority of the QOL-suicide relationship for the elderly in rural China is mediated through hopelessness. This means that although low QOL may increase suicide among the elderly in rural areas, this will not happen for most elderly if they still have hope in their life.

According to this finding, one approach to suicide prevention for the elderly in rural China would be to fight against hopelessness (28). Hopelessness is often resulted from the lack of perceived capabilities to cope with the challenges (29) and alleviation of hopelessness cognition may reduce suicide risk (30). Therefore, hopelessness can be reduced by the provision of assistance and training to solve problems, such as separation from family members, poor transportation, poverty, chronic diseases, and lack of access to healthcare. Another issue is that most Chinese elderly tend to solve problems by themselves rather than asking their children for help with the intention not to add extra burden to their children while their children may in fact want to help them. We must consider this factor in devising intervention programs to reduce the level of hopelessness among the elderly.

The findings of the study also indicate that impulsivity is a significant moderator that can alter the relationship between QOL and hopelessness. Compared to those with low levels of impulsivity, the elderly with a high-level are more likely to experience hopelessness and commit suicide. This may be because impulsivity is a personal trait affecting individuals' coping behaviors. People with a higher level of impulsivity tend to make decisions without rational and analytical thinking, thus, they are more likely to develop hopelessness (31). We must also consider this factor in devising programs for suicide prevention blocking the process from low QOL to hopelessness for the elderly in rural China.

There are limitations to this study. Firstly, the interview was held after suicide death 2–6 months, the information was collected from informants with recall bias. Secondly, there are methodological limitations in psychological autopsy studies. The use of proxy informants, the lack of blinding about suicide, and comparison have an impact on the reliability of the data. Thirdly, the study participants were selected using a two-stage stratified cluster sampling method, they were selected only from three provinces in China. There was its own cultural background in each region which has a special influence on people's cognition. Caution is needed when generalizing the findings of this study to the elderly population across China given the high heterogeneity in the elder population across the large area of China.



CONCLUSION

In conclusion, this study is the first to apply a moderated mediation model in investigating three key influential factors, QOL, hopelessness, and impulsivity. Also, the first one is to investigate the mechanisms underpinning the complex relationship linking these factors to suicide among the elderly in rural China with psychological autopsy data. The findings of this study provide new data advancing our understanding of the epidemiology of suicide among the elderly and informing evidence-based interventions for suicide reduction. The quality of life should be improved and the hopelessness should be reduced to decrease the rate of rural elderly in China. What is more important is to reduce the risk of suicide among older people by improving their ability to deal with problems.
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484 (100%)

270 (55.8)
214 (44.2)
75.5 (68, 80)

207 (42.8)
221 (45.7)
56 (11.6)

292 (60.3)
192 (39.7)

66 (13.6)
418 (86.4)

99(205)
364 (75.2)
21(4.3)

162 (33.5)
186 (38.4)
136 (28.1)

99(205)
385 (79.5)

363 (75.0)
121 (25.0)

134 (27.7)
350 (72.3)

xn

0.511

1.920

19.890

4.491

7.837

1.865

10.679

18.623

124.870

0.383

<0.001

0.034

0.021

0.394

0.002

<0.001

<0.001
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