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Abstract

:

Suicidality encompasses suicidal ideation, plans, and attempts. This paper aims to establish associations between suicidality and sociodemographic variables, physical disorders, and psychiatric disorders. The Singapore Mental Health Study 2016 was a population-level epidemiological survey, which determined the prevalence of physical disorders, psychiatric disorders, and suicidality. Questionnaires were used to determine socio-demographic information. A total of 6216 respondents were interviewed. Lifetime prevalence of suicidal ideation, planning, and attempts were 7.8%, 1.6%, and 1.6%, respectively. All components of suicidality were more likely in those with major depressive disorder, bipolar disorder, generalized anxiety disorder, alcohol use disorder, and chronic pain. Suicidal ideation and attempts were more likely in those with diabetes. Age above 65, being male, and a monthly household income of ≥ SGD 10,000 were associated with a lower likelihood of suicidal ideation. These findings indicate that there are high-risk groups for whom suicidality is a concern, and for whom interventions may be needed.
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1. Introduction


Suicidality, which encompasses suicidal ideation, plans, and attempts, is a clinical concern and has an adverse impact on individuals, families, and society. Individuals with suicidal ideation [1], and those who have planned for a suicide attempt [2], are at greater risk of attempting suicide, with those who have demonstrated planning being at a higher risk than those with ideation [3]. A suicide attempt is the most potent risk factor for completed suicide [1]. Research has been conducted to identify the determinants of a suicide attempt and factors identified include depressive [4] and anxiety disorders [5], poor social adjustment [6], unemployment [7], and medical illness [8].



Singapore is a city-state in Southeast Asia and is a multi-ethnic nation. The Singapore population as of 2018 stands at 5.6 million, of whom 3.9 million are residents (Citizens and Permanent Residents) [9]. The suicide rate in Singapore between 2012 and 2016 stood at 9.14 deaths per 100,000 residents, with a significant rise in elderly suicides between 2011 and 2017 [10]. Despite the suicide rate being lower than that seen in other countries, there are ongoing multi-pronged national efforts to prevent suicides under the National Mental Health Blueprint, such as by encouraging early help seeking, supporting groups at-risk and ensuring community support [11]. The Singapore Mental Health Study, 2016 (hereafter referred to as SMHS 2016) was the second iteration of a national mental health study [12], the first of which was conducted in 2010 (hereafter referred to as SMHS 2010). The SMHS 2016 aimed to establish the prevalence of select psychiatric disorders and to track the state of mental health in the Singapore resident population. The current article describes the prevalence of suicidality (ideation, plan, and attempts) in Singapore’s population, and explores associations among this and demographic variables, physical disorders, and psychiatric disorders.




2. Methods


2.1. Sample


The methodology of SMHS 2016 was similar to SMHS 2010 and has been described previously [12]. SMHS 2016 was a cross-sectional nationwide epidemiological survey of Singapore residents aged 18 years and above. Participants were randomly drawn from a national population registry of all citizens and permanent residents. Disproportionate stratified sampling was used, with oversampling of individuals from minority (Malay and Indian) ethnicities and those above 65 years of age—this was done to achieve adequate sample sizes and to improve the reliability of estimates when conducting subgroup analyses. Following an invitation letter, selected participants were approached in their homes and written informed consent was obtained prior to conducting face-to-face interviews. All interviews were conducted in the language that participants were most comfortable with (i.e., English, Mandarin, or Malay). The study was approved by the institutional ethics committee (National Healthcare Group Domain Specific Review Board).




2.2. Measures


2.2.1. WHO Composite International Diagnostic Interview (WHO-CIDI)


The WHO-CIDI was used as the main diagnostic instrument to establish the prevalence of psychiatric disorders. A fully structured, computer-assisted version was used. The WHO-CIDI establishes the 12-month and lifetime prevalence of common psychiatric disorders following the criteria stipulated in the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) [13]. The disorders included affective disorders (major depressive disorder and bipolar disorder), anxiety disorders (generalized anxiety disorder and obsessive-compulsive disorder), and alcohol use disorder (alcohol abuse and alcohol dependence). These disorders were chosen after consultation with stakeholders and policy makers (e.g., The Ministry of Health, Singapore, voluntary welfare organizations catering to people with mental illness, and clinicians).



Participants were also asked to complete, as part of the WHO-CIDI, questions pertaining to suicidality. The questions asked are listed in Supplementary Material 1. The WHO-CIDI has been used to assess suicidality in developed and developing nations [14]. Questions were read out to participants who were unable to read, whilst those who could read were given cue cards to refer to.




2.2.2. Socio-Demographic Questionnaire


Data on age, gender, ethnicity (Chinese, Malay, Indian, and others), marital status (single, married, divorced/separated, or widowed), highest attained educational level, household income and employment status (employed, unemployed, or economically inactive e.g., retired) was collected.




2.2.3. Physical Disorders


A modified version of the CIDI chronic conditions checklist, where participants were asked if they have been diagnosed with a list of health conditions, was used to ascertain the presence of physical disorders. The conditions included in this checklist were hyperlipidemia, hypertension, diabetes mellitus, asthma, chronic pain (e.g., arthritis, back/spine problems, and migraine headaches), cardiovascular diseases (e.g., stroke and heart disease including heart attack/s, coronary heart disease, angina, and congestive heart failure), gastrointestinal ulcers (e.g., stomach ulcer, enteritis, or colitis), thyroid disease, and cancer).





2.3. Statistical Analysis


In order to account for the disproportionate sampling design and to ensure that survey findings were representative of the Singaporean adult population, all estimates were weighted to adjust for over-sampling, non-response, and post-stratified for age and ethnicity distributions between the survey sample and the Singapore resident population in 2014. Descriptive analyses were performed to describe the socio-demographic profile of the study population, and the prevalence of suicidal ideation, planning, and attempts. Socio-demographic correlates of suicidal ideation, planning, and attempts, were determined using multivariable logistic regression. All socio-demographic variables (i.e., age group, gender, ethnicity, education, employment, marital status, and income) were included as predictor variables. Associations between each component of suicidality and physical and psychiatric diseases were analyzed via multivariable logistic regression. In the multivariable regression models, each of suicidal ideation, planning, and attempts was individually treated as a dependent variable, and the occurrence of each physical or psychiatric disorder was treated as a main predictor variable while controlling for all socio-demographic variables. All analyses were conducted utilizing STATA version 15.1.





3. Results


3.1. Characteristics of Study Sample


SMHS 2016 included a total of 6126 respondents. The response rate amongst eligible adults was 69.5%. The mean age of the sample was 45.2 years, with an approximately equal proportions of both genders (male 50.1%, female 49.9%). Moreover, 3843 (62.7%) of the respondents were married, 2835 (46.3%) had attained primary and secondary school education, and 1455 (23.8%) attained university education. A total of 4055 (66.2%) reported being employed and 354 (5.8%) were unemployed. Table 1 presents the socio-demographic distribution of study participants.




3.2. Suicidal Ideation, Planning and Attempts, and Associated Variables


3.2.1. Suicidal Ideation


The lifetime prevalence of suicidal ideation was 7.8%, with a 12-month prevalence of 1.3%. Table 2A depicts the association between lifetime suicidal ideation and demographic variables, while Table 2B depicts the association between lifetime suicidal ideation and physical and psychiatric disorders. Suicidal ideation was less likely among those aged 50–64 (OR 0.4, p= 0.001), those above 65 years of age (OR 0.3, p = 0.002), male respondents (OR 0.7, p = 0.034), those of Malay ethnicity (OR 0.7, p = 0.028) and those with a monthly household income level of SGD 4000–5999 (OR 0.6, p = 0.042) and SGD 10,000 and above (OR 0.5, p = 0.037). Having never been married (OR 1.8, p = 0.007) and being divorced/separated (OR 3.6, p = 0.000) were associated with a higher prevalence of suicidal ideation. After controlling for the presence of psychiatric disorders, all the socio-demographic variables remained significant, except for age 50–64 (p = 0.055). Those with major depressive disorder (OR 4.8, p = 0.000), bipolar disorder (OR 11, p = 0.000), generalized anxiety disorder (OR 10.3, p = 0.000), obsessive-compulsive disorder (OR 5.4, p = 0.000) and alcohol use disorder (OR 3.1, p = 0.000) were more likely to have suicidal ideation. Those with diabetes mellitus (OR 1.9, p = 0.020), chronic pain (OR 2.2, p = 0.000), and cancer (OR 2.9, p = 0.020) were also more likely to report suicidal ideation.




3.2.2. Suicide Planning


The lifetime prevalence of suicide planning was 1.6%, with a 12-month prevalence of 0.3%. Table 3A depicts the association between suicidal planning and demographic variables, while Table 3B depicts the association between suicidal planning and physical and psychiatric disorders. Compared to those who had completed university, individuals with a highest attained educational level of pre-university/junior college were less likely to have engaged in suicide planning (OR 0.2, p = 0.030), and this remained significant (p = 0.048) after controlling for the presence of psychiatric disorders. Those with major depressive disorder (OR 5.4, p = 0.000), bipolar disorder (OR 11, p = 0.000), generalized anxiety disorder (OR 4.2, p = 0.000) and alcohol use disorder (OR 5.8, p = 0.000) were more likely to report suicidal planning. Individuals with chronic pain were also more likely to have engaged in suicidal planning (OR 4.2, p = 0.000).




3.2.3. Suicide Attempts


The lifetime prevalence of a suicide attempt was 1.6%, with a 12-month prevalence of 0.2%. Table 4A depicts the association between suicide attempts and demographic variables, and Table 4B depicts the association between suicide attempts and physical and psychiatric disorders. Suicide attempts were less likely in those aged between 50 and 64 (OR 0.3, p = 0.033) and those who were widowed (OR 0.1, p = 0.046). Respondents of Indian ethnicity (OR 1.8, p = 0.045), those with a highest education level of secondary school (OR 5.2, p = 0.002), and those who were divorced/separated (OR 5.2, p = 0.002) were more likely to have attempted suicide. This remained significant after controlling for the presence of psychiatric disorders. Those with major depressive disorder (OR 7.0, p = 0.000), bipolar disorder (OR 6.6, p = 0.000), generalized anxiety disorder (OR 10.1, p = 0.000), and alcohol use disorder (OR 4.1, p = 0.003) were more likely to have a lifetime history of suicide attempts. Individuals with hypertension (OR 2.9, p = 0.010), hyperlipidemia (OR 2.7, p = 0.017), diabetes mellitus (OR 3.7, p = 0.014), and chronic pain (OR 2.1, p = 0.027) were more likely to have attempted suicide, while those with thyroid disease (OR 0.1, p = 0.017) were less likely to have attempted suicide.






4. Discussion


Suicide is a worldwide concern. A study of suicidality in 17 countries found the lifetime prevalence of suicidal ideation, planning, and attempts to be 9.2%, 3.1%, and 2.7% respectively [15]. Our findings illustrate that Singapore’s suicidality prevalence mirrors what is seen elsewhere.



Our study found that there is an association between components of suicidality and socio-demographic factors, such as being divorced/separated, and age. The extant literature does highlight that individuals who are divorced have a higher risk for suicide, with the risk higher in divorced men than in divorced women, with divorced individuals manifesting higher levels of depression, anxiety, resentment, a loss of self-esteem and eventually a sense that life is not worth living [16]. Our finding of an association of suicidality with younger age is echoed in two other studies [15,17] which illustrated that age was inversely related with each component of suicidality, and that younger age groups were thus at higher risk of suicide, with the prevalence of suicidality reducing into adulthood. There are some explanations for this finding—firstly, individuals from older age groups might have forgotten, or re-interpreted, prior suicidal behaviors [15] and may have under-reported the presence of suicidal ideation, planning or attempts. Secondly, emotional well-being is noted to increase, and become more stable, with advancing age, with this change remaining significant after controlling for physical health and demographic variables—it is postulated that this improvement possibly occurs due to better adaptation and knowledge [18]. These findings were also echoed in another study, which demonstrated a higher level of positive mental health in individuals aged above 40 as compared to those aged 18–29 [19]. This improved sense of emotional well-being and positive mental health may contribute to lower suicidality. Thirdly, compared to older age groups, younger people might lack the capacity to overcome interpersonal crises and may become more despondent because of them, and this might place younger people at a higher risk of suicide [20]. A caveat to our finding is the elevated rate of suicide completion in the elderly [21], which, if taken together with our findings, may be a reflection that elderly individuals may attempt suicide less often but could die from a suicide attempt more frequently.



The lack of association with employment status is surprising, given that unemployment is a well-established risk factor for suicide [7]. One possibility for the lack of an effect may be the support rendered to those in Singapore who are unemployed—social welfare and unemployment protection reduces the strength of association between unemployment and suicide [22]. In addition, the unemployment rate in Singapore is one of the lowest in the world, which could mean that those who are presently unemployed may retain good prospects of securing employment soon. The lack of a consistent association between suicidality and lower household income is contrary to other literature that indicates that financial stress and suicidality are linked [23]. This finding may be linked to other protective factors in our study population.



Our study illustrated that there was a significant association among depression, bipolar disorder, generalized anxiety disorder, and alcohol use disorder, with suicidal ideation, planning, and attempts. These findings are in keeping with what is known in the extant literature [17]. Depression has a strong association with suicidal ideation and attempts, with 48% of a sample of depressed individuals in Australia endorsing suicidal ideation and 16% endorsing suicide attempts [24], with the severity of depressive symptoms correlating significantly with suicidality. These findings were also echoed in SMHS 2010, with 43.6% of individuals with a history of major depressive disorder endorsing suicidal ideation and 12.3% endorsing suicide attempts [25]. This relationship may be explained by hopelessness, which is a symptom that occurs in depressive illness and is strongly associated with suicide [26]. Regarding bipolar disorder, our findings demonstrate higher odds for lifetime suicidal ideation, planning and attempts in individuals with bipolar disorder than in those with depression. These findings are consistent with findings from SMHS 2010, where 31% of respondents with Bipolar Disorder reported suicidal ideation and 11.5% reported past attempts [27]. Taken together with the extant literature, these findings illustrate that suicidal ideation and attempts occur frequently amongst those with bipolar disorder, with suicidality being most pronounced in the depressive phase of illness [28].



Alcohol use may lead to suicide by impairing judgement, increasing impulsivity, and by leading to mood disorders, cognitive deficits, anxiety, and psychotic disorders [29]. Heavy alcohol users have a five-fold higher risk of suicide than those who drink socially [30]. Further analysis to explore the cumulative effects of multiple psychiatric diagnoses on suicidality is worthy of exploration but is beyond the scope of this paper.



Our findings also illustrate a link between suicidality and chronic medical conditions such as diabetes mellitus and chronic pain. Diabetes mellitus may increase suicidality through multiple mechanisms—the accumulation of diabetes related complications and disabilities, the occurrence of adverse events, stress, and easy access to potentially lethal means (e.g., insulin) [31]. Chronic pain was found to have a statistically significant association with suicidal ideation, planning, and attempts. Chronic pain possibly increases suicide risk by increasing levels of hopelessness and a desire to escape from pain via death [32], by heightening the sense of perceived burdensomeness and creating distress in interpersonal relationships [33].



This study has several strengths, including the large sample size of 6126 adult respondents that is representative of the multi-ethnic general population, the use of a validated scale by trained interviewers, which minimized variability between assessors and assessments and the conducting of interviews in a language most familiar to respondents.



There are several limitations to this study. The self-reported nature of suicidality and physical and psychiatric disorders may be affected by recall bias and could lead to under-reporting. The study team addressed this by utilizing cue cards for participants who could read and avoided making direct mentions of potentially sensitive topics. It is also possible that those who would have endorsed suicidal ideation, planning, and attempts avoided participating in SMHS 2016. The sample surveyed was a community-based, household sample and did not include individuals in hospitals, who are expected to have a higher prevalence of psychiatric and physical disorders and suicidality. The effect of overlapping physical and psychiatric disorders on suicidality was also not assessed. In addition, the non-response rate of 30.5% could lead to an underestimation of suicidality. Finally, whilst not a limitation of this study per se, direct comparisons with the findings of SMHS 2010 could not be made as the latter did not administer the suicidality module of the WHO CIDI, and only obtained data on suicidality amongst participants with major depressive disorder. Thus, we are unable to determine whether there are differences in the prevalence of suicidality or its socio-demographic correlates between SMHS 2010 and SHMS 2016.




5. Conclusions


The present study demonstrates that 1 in 13 adult Singaporeans have had suicidal ideation at some point in their lives. The study also demonstrates a significant association between suicidality and certain socio-demographic variables, as well as physical disorders and psychiatric disorders. These findings illustrate that certain groups, especially those with disorders such as chronic pain and bipolar disorder, have a higher likelihood for suicidal behavior and need to be actively screened for suicidal ideation and planning. This is especially pertinent presently, given the current COVID-19 pandemic, which is likely to create an increase in socio-economic problems and the prevalence of mental illnesses.








Supplementary Materials


The following are available online at https://www.mdpi.com/article/10.3390/ijerph18084365/s1, Supplementary Material 1: Suicidality Module of WHO-CIDI V21.1.4.





Author Contributions


Conceptualization, S.A.C. and M.S.; formal analysis, E.A.; methodology, B.Y.C.; project administration, J.A.V. and S.S.; writing—original draft, K.G.K.; writing—review and editing, S.K.V., D.S.S.F., and D.H.M.K. All authors have read and agreed to the published version of the manuscript.




Funding


The SMHS 2016 was funded by the Ministry of Health, Singapore, and Temasek Foundation. The funding sources had no role in the study design, the collection, analysis, and interpretation of data.




Institutional Review Board Statement


The study was conducted according to the guidelines of the Declaration of Helsinki, and approved by the National Healthcare Group Domain Specific Review Board (DSRB Ref. No: DSRB/2015/01035).




Informed Consent Statement


Informed consent was obtained from all subjects involved in the study and from parents or legal guardians of those below 21 years of age.




Data Availability Statement


The data that support the findings of this study are available from the corresponding author, Kundadak Ganesh Kudva, upon reasonable request.




Conflicts of Interest


The authors of this paper do not have any conflicts of interest to disclose.




Ethics Statement


The authors of this paper would like to declare the following: The material enclosed herewith is the authors’ own original work and has not been previously published elsewhere. The paper is not presently being considered for publication elsewhere. All sources used as properly disclosed and correctly cited. All authors have been personally and actively involved in substantial work leading to the paper. None of the authors have any conflicts of interest to declare. Informed consent was obtained from all participants, and ethics approval was obtained from the institutional ethics committee prior to the commencement of study procedure/s.




References


	



Bridge, J.A.; Goldstein, T.R.; Brent, D.A. Adolescent suicide and suicidal behavior. J. Child Psychol. Psychiatry 2006, 47, 372–394. [Google Scholar] [CrossRef] [PubMed]

	



Nordentoft, M. Prevention of suicide and attempted suicide in Denmark. Epidemiological studies of suicide and intervention studies in selected risk groups. Dan. Med. Bull. 2007, 54, 306–369. [Google Scholar] [PubMed]

	



Turecki, G.; Brent, D.A. Suicide and suicidal behaviour. Lancet 2016, 387, 1227–1239. [Google Scholar] [CrossRef]

	



Melhem, N.M.; Porta, G.; Oquendo, M.A.; Zelazny, J.; Keilp, J.G.; Iyengar, S.; Burke, A.; Birmaher, B.; Stanley, B.; Mann, J.J.; et al. Severity and Variability of Depression Symptoms Predicting Suicide Attempt in High-Risk Individuals. JAMA Psychiatry 2019, 76, 603–613. [Google Scholar] [CrossRef]

	



Sareen, J.; Cox, B.J.; Afifi, T.O.; De Graaf, R.; Asmundson, G.J.G.; Have, M.T.; Stein, M.B. Anxiety Disorders and Risk for Suicidal Ideation and Suicide Attempts: A Population-Based Longitudinal Study of Adults. Arch. Gen. Psychiatry 2005, 62, 1249–1257. [Google Scholar] [CrossRef]

	



May, A.M.; Klonsky, E.D.; Klein, D.N. Predicting future suicide attempts among depressed suicide ideators: A 10-year longitudinal study. J. Psychiatr. Res. 2012, 46, 946–952. [Google Scholar] [CrossRef]

	



Eikelenboom, M.; Beekman, A.; Penninx, B.; Smit, J. A 6-year longitudinal study of predictors for suicide attempts in major depressive disorder. Psychol. Med. 2019, 49, 911–921. [Google Scholar] [CrossRef]

	



Druss, B.; Pincus, H. Suicidal Ideation and Suicide Attempts in General Medical Illnesses. Arch. Intern. Med. 2000, 160, 1522–1526. [Google Scholar] [CrossRef]

	



Population and Population Structure. 2018. Available online: https://www.singstat.gov.sg/find-data/search-by-theme/population/population-and-population-structure/latest-data (accessed on 1 March 2021).

	



Wong, J.C. Predicting Suicide and its Prevention. Ann. Acad. Med. Singap. 2018, 47, 357–359. [Google Scholar]

	



Ministry of Health, Singapore; News Highlights; 25 March 2020; Multi-Pronged Approach to Suicide Prevention and Intervention in Singapore. Available online: https://www.moh.gov.sg/news-highlights/details/multi-pronged-approach-to-suicide-prevention-and-intervention-in-singapore (accessed on 1 March 2021).

	



Subramaniam, M.; Abdin, E.; Vaingankar, J.; Shafie, S.; Chua, B.; Sambasivam, R.; Chang, S.; Zhang, Y.J.; Shahwan, S.; Chua, H.C.; et al. Tracking the mental health of a nation: Prevalence and correlates of mental disorders in the second Singapore mental health study. Epidemiol. Psychiatr. Sci. 2020, 29, E29. [Google Scholar] [CrossRef]

	



American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders: DSM-IV; American Psychiatric Association: Washington, DC, USA, 1994. [Google Scholar]

	



Borges, G.; Nock, M.K.; Haro Abad, J.M.; Hwang, I.; Sampson, N.A.; Alonso, J.; Andrade, L.H.; Angermeyer, M.C.; Beautrais, A.; Bromet, E.; et al. Twelve-month prevalence of and risk factors for suicide attempts in the World Health Organization World Mental Health Surveys. J. Clin. Psychiatry 2010, 71, 1617–1628. [Google Scholar] [CrossRef]

	



Nock, M.K.; Borges, G.; Bromet, E.J.; Alonso, J.; Angermeyer, M.; Beautrais, A.; Bruffaerts, R.; Chiu, W.T.; De Girolamo, G.; Gluzman, S.; et al. Cross-national prevalence and risk factors for suicidal ideation, plans and attempts. Br. J. Psychiatry 2008, 192, 98–105. [Google Scholar] [CrossRef]

	



Kposowa, A.J. Divorce and suicide risk. J. Epidemiol. Community Health 2003, 57, 993. [Google Scholar] [CrossRef]

	



Kessler, R.C.; Borges, G.; Walters, E.E. Prevalence of and Risk Factors for Lifetime Suicide Attempts in the National Comorbidity Survey. Arch. Gen. Psychiatry 1999, 56, 617–626. [Google Scholar] [CrossRef]

	



Carstensen, L.L.; Turan, B.; Scheibe, S.; Ram, N.; Ersner-Hershfield, H.; Samanez-Larkin, G.R.; Brooks, K.P.; Nesselroade, J.R. Emotional experience improves with age: Evidence based on over 10 years of experience sampling. Psychol. Aging 2011, 26, 21–33. [Google Scholar] [CrossRef]

	



Vaingankar, J.A.; Subramaniam, M.; Tan, L.W.L.; Abdin, E.; Lim, W.Y.; Wee, H.L.; Chong, S.A.; Van Dam, R.M. Psychometric properties and population norms of the positive mental health instrument in a representative multi-ethnic Asian population. BMC Med. Res. Methodol. 2018, 18, 29. [Google Scholar] [CrossRef]

	



Choo, C.C.; Chew, P.K.H.; Ho, R.C. Suicide Precipitants Differ Across the Lifespan but Are Not Significant in Predicting Medically Severe Attempts. Int. J. Environ. Res. Public Health 2018, 15, 691. [Google Scholar] [CrossRef]

	



Hepple, J.; Quinton, C. One hundred cases of attempted suicide in the elderly. Br. J. Psychiatry 1997, 171, 42–46. [Google Scholar] [CrossRef]

	



Norström, T.; Grönqvist, H. The Great Recession, unemployment and suicide. J. Epidemiol. Community Health 2015, 69, 110–116. [Google Scholar] [CrossRef]

	



Choo, C.C.; Harris, K.M.; Chew, P.K.H.; Ho, R.C. Clinical assessment of suicide risk and suicide attempters’ self-reported suicide intent: A cross sectional study. PLoS ONE 2019, 14, e0217613. [Google Scholar] [CrossRef]

	



Handley, T.; Rich, J.; Davies, K.; Lewin, T.; Kelly, B. The Challenges of Predicting Suicidal Thoughts and Behaviours in a Sample of Rural Australians with Depression. Int. J. Environ. Res. Public Health 2018, 15, 928. [Google Scholar] [CrossRef]

	



Subramaniam, M.; Abdin, E.; Seow, E.L.; Picco, L.; Vaingankar, J.A.; Chong, S.A. Suicidal ideation, suicidal plan and suicidal attempts among those with major depressive disorder. Ann. Acad. Med. Singap. 2014, 43, 412–421. [Google Scholar]

	



Beck, A.T.; Steer, R.A.; Beck, J.S.; Newman, C.F. Hopelessness, Depression, Suicidal Ideation, and Clinical Diagnosis of Depression. Suicide Life-Threat. Behav. 1993, 23, 139–145. [Google Scholar] [CrossRef]

	



Subramaniam, M.; Abdin, E.; Vaingankar, J.A.; Chong, S.A. Prevalence, correlates, comorbidity and severity of bipolar disorder: Results from the Singapore Mental Health Study. J. Affect. Disord. 2013, 146, 189–196. [Google Scholar] [CrossRef] [PubMed]

	



Michaels, M.S.; Balthrop, T.; Pulido, A.; Rudd, M.D.; Joiner, T.E. Is the Higher Number of Suicide Attempts in Bipolar Disorder vs. Major Depressive Disorder Attributable to Illness Severity? Arch. Suicide Res. 2018, 22, 46–56. [Google Scholar] [CrossRef]

	



Pompili, M.; Serafini, G.; Innamorati, M.; Dominici, G.; Ferracuti, S.; Kotzalidis, G.D.; Serra, G.; Girardi, P.; Janiri, L.; Tatarelli, R.; et al. Suicidal behavior and alcohol abuse. Int. J. Environ. Res. Public Health 2010, 7, 1392–1431. [Google Scholar] [CrossRef]

	



Harris, E.; Barraclough, B. Suicide as an outcome for mental disorders: A meta-analysis. Br. J. Psychiatry 1997, 170, 205–228. [Google Scholar] [CrossRef]

	



Sarkar, S.; Balhara, Y.P. Diabetes mellitus and suicide. Indian J. Endocrinol. Metab. 2014, 18, 468–474. [Google Scholar] [CrossRef]

	



Hooley, J.M.; Franklin, J.C.; Nock, M.K. Chronic Pain and Suicide: Understanding the Association. Curr. Pain Headache Rep. 2014, 18, 435. [Google Scholar] [CrossRef]

	



Wilson, K.G.; Kowal, J.; Henderson, P.R.; McWilliams, L.A.; Péloquin, K. Chronic pain and the interpersonal theory of suicide. Rehabil. Psychol. 2013, 58, 111–115. [Google Scholar] [CrossRef]








[image: Table] 





Table 1. Demographic characteristics of the SMHS 2016 Sample.
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Sociodemographic Characteristics

	
N

	
Unweighted

%

	
Weighted

%






	
Age Group (years)

	
18–34

	
1707

	
27.9

	
30.4




	
(Mean = 45.22)

	
35–49

	
1496

	
24.4

	
29.6




	

	
50–64

	
1626

	
26.5

	
26.9




	

	
65+

	
1297

	
21.2

	
13.1




	
Gender

	
Women

	
3058

	
49.9

	
50.4




	

	
Men

	
3068

	
50.1

	
49.6




	
Ethnicity

	
Chinese

	
1782

	
29.1

	
75.7




	

	
Malay

	
1990

	
32.5

	
12.5




	

	
Indian

	
1844

	
30.1

	
8.7




	

	
Others

	
510

	
8.3

	
3.1




	
Marital Status

	
Never married

	
1544

	
25.2

	
31.0




	

	
Married

	
3843

	
62.7

	
59.8




	

	
Divorced/Separated

	
343

	
5.6

	
5.2




	

	
Widowed

	
396

	
6.5

	
4.1




	
Education

	
Primary and Below

	
1187

	
19.4

	
16.3




	

	
Secondary

	
1648

	
26.9

	
23.0




	

	
Pre-U/Junior College

	
304

	
5.0

	
6.0




	

	
Vocational/ITE

	
508

	
8.3

	
6.3




	

	
Diploma

	
1024

	
16.7

	
19.0




	

	
University

	
1455

	
23.8

	
29.4




	
Employment

	
Employed

	
4055

	
66.2

	
72.0




	

	
Economically inactive *

	
1716

	
28.0

	
22.7




	

	
Unemployed

	
354

	
5.8

	
5.3




	
Monthly Household

Income (SGD)

	
Below 2000

	
1147

	
21.0

	
16.5




	

	
2000–3999

	
1331

	
24.4

	
20.0




	

	
4000–5999

	
1113

	
20.4

	
21.4




	

	
6000–9999

	
1003

	
18.4

	
21.8




	

	
10,000 and above

	
861

	
15.8

	
20.3








* Economically Inactive—e.g., students, homemakers, retirees; SGD—Singapore Dollars.
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Table 2. (A). Socio-demographic factors of suicidal ideation. (B). Associations among suicidal ideation, physical, and mental disorders.






Table 2. (A). Socio-demographic factors of suicidal ideation. (B). Associations among suicidal ideation, physical, and mental disorders.











	(A) Variable
	ODDS Ratio
	p-Value
	95% Confidence Interval





	Age Group
	
	
	



	18–34 (reference)
	
	
	



	35–49
	0.785
	0.319
	0.488–1.264



	50–64
	0.407
	0.001
	0.236–0.701



	65+
	0.278
	0.002
	0.125–0.618



	Gender
	
	
	



	Female (reference)
	
	
	



	Male
	0.709
	0.034
	0.517–0.974



	Ethnicity
	
	
	



	Chinese (reference)
	
	
	



	Malay
	0.703
	0.028
	0.514–0.963



	Indian
	0.923
	0.577
	0.696–1.223



	Others
	1.051
	0.826
	0.672–1.645



	Education
	
	
	



	University (reference)
	
	
	



	Primary and Below
	1.186
	0.633
	0.590–2.382



	Secondary
	1.279
	0.330
	0.780–2.096



	Pre-University/Junior College
	1.162
	0.681
	0.568–2.377



	Vocational Institute/ITE
	1.243
	0.463
	0.695–2.225



	Diploma
	1.162
	0.517
	0.738–1.830



	Employment
	
	
	



	Employed (reference)
	
	
	



	Economically Inactive
	0.767
	0.233
	0.497–1.185



	Unemployed
	1.329
	0.306
	0.771–2.289



	Marital Status
	
	
	



	Married (reference)
	
	
	



	Never Married
	1.801
	0.007
	1.176–2.757



	Divorced/Separated
	3.564
	0.000
	2.051–6.195



	Widowed
	1.531
	0.362
	0.613–3.826



	Household Income (SGD)
	
	
	



	Below 2000 (reference)
	
	
	



	2000–3999
	0.708
	0.156
	0.440–1.140



	4000–5999
	0.588
	0.042
	0.350–0.982



	6000–9999
	0.775
	0.343
	0.457–1.312



	10,000 and above
	0.524
	0.037
	0.286–0.962



	(B) Variable
	ODDS Ratio *
	p-Value
	95% Confidence Interval



	Psychiatric Disorders
	
	
	



	Without Psychiatric Disorder (reference)
	
	
	



	Major Depressive Disorder
	4.793
	0.000
	3.249–7.069



	Bipolar Disorder
	10.990
	0.000
	5.676–21.276



	Generalized Anxiety Disorder
	10.272
	0.000
	5.470–19.289



	Obsessive Compulsive Disorder
	5.376
	0.000
	3.321–8.702



	Alcohol Use Disorder
	3.089
	0.000
	1.875–5.090



	Physical Illness
	
	
	



	Without Physical Illness (reference)
	
	
	



	Hypertension
	1.422
	0.131
	0.901–2.245



	Hyperlipidemia
	1.211
	0.409
	0.769–1.905



	Diabetes Mellitus
	1.938
	0.020
	1.112–3.379



	Asthma
	1.486
	0.051
	0.998–2.211



	Chronic Pain
	2.166
	0.000
	1.555–3.017



	Cardiovascular Disease
	0.930
	0.864
	0.409–2.119



	Gastrointestinal Ulcer
	1.529
	0.359
	0.617–3.789



	Thyroid Disease
	2.077
	0.034
	1.055–4.087



	Cancer
	2.890
	0.020
	1.181–7.077







* Odds Ratio was derived using multivariable logistic regression analyses after adjusting for socio-demographic variables.
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Table 3. (A). Socio-demographic factors of suicidal planning. (B). Associations among suicidal planning, physical, and psychiatric disorders.






Table 3. (A). Socio-demographic factors of suicidal planning. (B). Associations among suicidal planning, physical, and psychiatric disorders.











	(A) Variable
	Odds Ratio
	p-Value
	95% Confidence Interval





	Age Group
	
	
	



	18–34 (reference)
	
	
	



	35–49
	0.789
	0.649
	0.284–2.191



	50–64
	0.522
	0.324
	0.143–1.902



	65+
	0.243
	0.117
	0.041–1.423



	Gender
	
	
	



	Female (reference)
	
	
	



	Male
	0.817
	0.548
	0.422–1.581



	Ethnicity
	
	
	



	Chinese (reference)
	
	
	



	Malay
	0.690
	0.302
	0.341–1.396



	Indian
	1.280
	0.403
	0.718–2.284



	Others
	0.756
	0.608
	0.259–2.206



	Education
	
	
	



	University (reference)
	
	
	



	Primary and Below
	0.954
	0.951
	0.211–4.320



	Secondary
	2.280
	0.171
	0.701–7.415



	Pre-University/Junior College
	0.232
	0.030
	0.062–0.869



	Vocational Institute/ITE
	1.778
	0.405
	0.459–6.888



	Diploma
	1.395
	0.473
	0.561–3.470



	Employment
	
	
	



	Employed (reference)
	
	
	



	Economically inactive
	0.865
	0.726
	0.383–1.951



	Unemployed
	1.541
	0.440
	0.514–4.619



	Marital Status
	
	
	



	Married (reference)
	
	
	



	Never Married
	1.829
	0.193
	0.737–4.540



	Divorced/Separated
	3.512
	0.036
	1.086–11.358



	Widowed
	0.375
	0.290
	0.061–2.305



	Household Income (SGD)
	
	
	



	Below 2000 (reference)
	
	
	



	2000–3999
	1.286
	0.559
	0.554–2.983



	4000–5999
	0.856
	0.767
	0.305–2.403



	6000–9999
	1.814
	0.218
	0.703–4.680



	10,000 and above
	0.426
	0.174
	0.125–1.459



	(B) Variable
	Odds Ratio *
	p-Value
	95% Confidence Interval



	Psychiatric Disorders
	
	
	



	Without Psychiatric Disorder (reference)
	
	
	



	Major Depressive Disorder
	5.356
	0.000
	2.513–11.414



	Bipolar Disorder
	11.016
	0.000
	4.523–26.832



	Generalized Anxiety Disorder
	4.436
	0.008
	1.465–13.428



	Obsessive Compulsive Disorder
	1.363
	0.621
	0.399–4.658



	Alcohol Use Disorder
	5.832
	0.000
	2.331–13.439



	Physical Illness
	
	
	



	Without Physical Illness (reference)
	
	
	



	Hypertension
	1.951
	0.088
	0.906–4.201



	Hyperlipidemia
	0.917
	0.862
	0.345–2.436



	Diabetes Mellitus
	2.164
	0.185
	0.690–6.789



	Asthma
	1.738
	0.143
	0.830–3.642



	Chronic Pain
	4.219
	0.000
	2.215–8.037



	Cardiovascular Disease
	1.516
	0.647
	0.256–8.991



	Gastrointestinal Ulcer
	2.915
	0.243
	0.484–17.563



	Thyroid Disease
	1.544
	0.575
	0.338–7.054



	Cancer
	2.736
	0.331
	0.259–20.827







* Odds ratio was derived using multivariable logistic regression analyses after adjusting for socio-demographic variables.
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Table 4. (A) Socio-demographic factors of suicidal attempts. (B) Associations among suicidal planning, physical, and psychiatric disorders.






Table 4. (A) Socio-demographic factors of suicidal attempts. (B) Associations among suicidal planning, physical, and psychiatric disorders.











	(A) Variable
	Odds Ratio
	p-Value
	95% Confidence Interval





	Age Group
	
	
	



	18–34 (reference)
	
	
	



	35–49
	0.684
	0.408
	0.278–1.682



	50–64
	0.263
	0.033
	0.077–0.896



	65+
	0.148
	0.058
	0.020–1.067



	Gender
	
	
	



	Female (reference)
	
	
	



	Male
	0.693
	0.295
	0.348–1.378



	Ethnicity
	
	
	



	Chinese (reference)
	
	
	



	Malay
	0.875
	0.71
	0.432–1.770



	Indian
	1.824
	0.045
	1.014–3.280



	Others
	0.718
	0.574
	0.225–2.284



	Education
	
	
	



	University (reference)
	
	
	



	Primary and Below
	1.588
	0.587
	0.299–8.429



	Secondary
	5.240
	0.002
	1.824–15.057



	Pre-University/Junior College
	2.010
	0.351
	0.442–9.980



	Vocational Institute/ITE
	1.003
	0.996
	0.307–3.280



	Diploma
	1.701
	0.307
	0.614–4.716



	Employment
	
	
	



	Employed (reference)
	
	
	



	Economically inactive
	0.768
	0.542
	0.328–1.796



	Unemployed
	1.104
	0.877
	0.315–3.867



	Marital Status
	
	
	



	Married (reference)
	
	
	



	Never Married
	1.109
	0.809
	0.480–2.563



	Divorced/Separated
	5.187
	0.002
	1.870–14.387



	Widowed
	0.110
	0.046
	0.013–0.959



	Household Income (SGD)
	
	
	



	Below 2000 (reference)
	
	
	



	2000–3999
	0.769
	0.593
	0.293–2.016



	4000–5999
	0.654
	0.445
	0.220–1.947



	6000–9999
	1.543
	0.428
	0.528–4.506



	10,000 and above
	0.599
	0.426
	0.170–2.111



	(B) Variable
	Odds Ratio *
	p-Value
	95% Confidence Interval



	Psychiatric Disorders
	
	
	



	Without Psychiatric Disorder (reference)
	
	
	



	Major Depressive Disorder
	6.963
	0.000
	3.386–14.320



	Bipolar Disorder
	6.616
	0.000
	2.428–18.031



	Generalized Anxiety Disorder
	10.101
	0.000
	3.863–26.416



	Obsessive Compulsive Disorder
	2.745
	0.053
	0.985–7.648



	Alcohol Use Disorder
	4.087
	0.003
	1.638–10.198



	Physical Illness
	
	
	



	Without Physical Illness (reference)
	
	
	



	Hypertension
	2.912
	0.010
	1.291–6.56



	Hyperlipidemia
	2.674
	0.017
	1.195–5.984



	Diabetes Mellitus
	3.745
	0.014
	1.310–10.708



	Asthma
	1.426
	0.370
	0.657–3.098



	Chronic Pain
	2.130
	0.027
	1.090–4.164



	Cardiovascular Disease
	0.894
	0.815
	0.350–2.283



	Gastrointestinal Ulcer
	4.230
	0.074
	0.871–20.551



	Thyroid Disease
	0.140
	0.017
	0.028–0.701



	Cancer
	0.426
	0.278
	0.091–1.990







* Odds ratio was derived using multivariable logistic regression analyses after adjusting for socio-demographic variables.
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