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Background: Psychotic disorders increase the risk for premature mortality with up to 40% of this mortality attributable to suicide. Although suicidal ideation (SI) and suicidal behavior (SB) are high in persons with psychotic disorders in sub-Saharan Africa, there is limited data on the risk of suicide and associated factors among persons with psychotic disorders.

Methods: We assessed SI and SB in persons with psychotic disorders, drawn from a large case-control study examining the genetics of psychotic disorders in a Kenyan population. Participants with psychotic disorders were identified using a clinical review of records, and the diagnosis was confirmed with the Mini-International Neuropsychiatric Interview (MINI). We conducted bivariate and multivariate logistic (for binary suicide outcomes) or linear regression (for suicide risk score) analysis for each of the suicide variables, with demographic and clinical variables as determinants.

Results: Out of 619 participants, any current SI or lifetime suicidal attempts was reported by 203 (32.8%) with psychotic disorders, of which 181 (29.2%) had a lifetime suicidal attempt, 60 (9.7%) had SI in the past month, and 38 (20.9%) had both. Family history of suicidality was significantly associated with an increased risk of suicidality across all the following four outcomes: SI [OR = 2.56 (95% CI: 1.34–4.88)], suicidal attempts [OR = 2.01 (95% CI: 1.31–3.06)], SI and SB [OR = 2.00 (95% CI: 1.31–3.04)], and suicide risk score [beta coefficient = 7.04 (2.72; 11.36), p = 0.001]. Compared to persons aged <25 years, there were reduced odds for SI for persons aged ≥ 25 years [OR = 0.30 (95% CI: 0.14–0.62)] and ≥ 45 years [OR = 0.32 (95% CI: 0.12–0.89)]. The number of negative life events experienced increased the risk of SI and SB [OR = 2.91 (95% CI: 1.43–5.94)] for 4 or more life events. Higher negative symptoms were associated with more suicidal attempts [OR = 2.02 (95%CI: 1.15–3.54)]. Unemployment was also associated with an increased risk for suicidal attempts [OR = 1.58 (95%CI: 1.08–2.33)] and SI and SB [OR = 1.68 (95% CI: 1.15–2.46)].

Conclusion: Suicidal ideation and SB are common in persons with psychotic disorders in this African setting and are associated with sociodemographic factors, such as young age and unemployment, and clinical factors, such as family history of suicidality. Interventions targeted at the community (e.g., economic empowerment) or at increasing access to care and treatment for persons with psychotic disorders may reduce the risk of suicide in this vulnerable population group.
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Introduction

Psychotic disorders such as schizophrenia are not only disabling conditions but also are an important cause of premature mortality, with an increased mortality risk of up to 7–10% (1, 2). Of the deaths related to psychotic disorders, 40% are thought to be due to suicide (3). In fact, approximately 60% of people with psychotic disorders have suicidal behavior (SB) at one point in their lifetime, and their risk of dying by suicide is 8.5 times higher than that in the general population (4, 5). There are few studies of suicidal ideation (SI) and suicidal behavior (SB) in low- and middle-income countries (LMIC), including sub-Saharan Africa, where rates of mental disorders and SB are high (6) and where there are limited mental health services, leading to a large mental health treatment gap (7).

The greatest risk for suicide in psychotic disorders is in the first year after the first admission, when the risk of dying by suicide is 12 times higher in the general population, representing two-thirds of all psychosis-related suicides (8). This greater risk of suicide in the early phase of a psychotic disorder may be attributable to the preservation of some insight and thus awareness of current or future limitations due to the psychotic illness (9). Other clinical, psychotic-illness-related, and demographic factors have been implicated in the greater risk of suicide. For example, young age at onset and male sex are known to increase the risk of suicide, although there have been conflicting results about the age of onset that could be ascribed to differences in study design (10). The risk is also increased by a lack of social support and traumatic experiences, which may have a long-term impact on neurochemistry and brain structure (11). For psychotic-illness factors, the severity of diseases, e.g., many positive symptoms especially hallucinations and low functioning, has been implicated in elevated risk (12). Comorbid mood disorders in persons with psychosis also increase the risk of suicide (13). While some studies found that negative symptoms in patients with psychotic disorders are protective from suicidal behavior (12), others have reported SI and SB to be up to 8-fold greater in persons with prodromal negative symptoms compared to controls (14). Comorbid substance use disorders are common in persons with psychotic disorders (15), and these are strongly linked to increased suicide risk (16). However, these data are based on studies of suicide and psychosis in high-income countries, but few are from low- and middle-income countries, and almost no studies have been conducted in sub-Saharan Africa.

Recent epidemiological studies in Kenya have found high estimates for suicidal attempts (17%) (17) and psychotic symptoms (16.7%) (18), which could suggest that more investigations are needed to establish whether there is a close relationship between the two and to characterize how these factors are influencing each other. There are, however, no well-powered or properly designed studies on the relationship between the two in the Kenyan setting. Furthermore, associated factors of psychosis, such as negative life events, psychological and medical comorbidities, and the symptomatology of psychosis, may be important antecedents for suicidality in LMIC as they are in other settings worldwide. However, these have also not been systematically studied in sub-Saharan Africa.

We aim to determine the sociodemographic and clinical factors associated with recent SI and lifetime suicidal attempts in a Kenyan sample of patients with psychotic disorders. Identified factors can improve the formulation of the suicide risk and provide knowledge on how to apply suicide prevention measures applicable in the sub-Saharan region by clinicians evaluating suicide risk in patients with psychotic disorders.



Materials and methods


Sample and setting

In this study, we used a cross-sectional study design to assess suicidality in persons with psychotic disorders, who were drawn from a large multisite and multiregional case-control study examining the genetics of psychotic disorders in African populations: the Neuropsychiatric Genetics of African Populations-Psychosis (NeuroGAP-P) study (19). The NeuroGAP-P study included participants from 4 sub-Saharan African countries (i.e., Kenya, Uganda, South Africa, and Ethiopia). Cases in the parent case-control genetic study were defined as outpatients with schizophrenia or bipolar 1 disorder with psychosis symptoms; both were grouped as psychotic disorders because of significant clinical and genetic overlap between the two conditions (20). Our targeted sample size for cases was 550 patients. For our sub-study, we only recruited from the coastal Kenya study site; from an overall sampling frame of 3,155 participants, 1,153 (57.7%) had psychotic disorders (see flowchart Figure 1).
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FIGURE 1
Flowchart on participant recruitment.


Potential case participants for the NeuroGAP-P parent study were identified by clinical staff through the review of medical records. A trained research assistant clinician then consecutively approached the prospective participant in a private space at the outpatient mental health units and read out the consent document information sheet. The University of California, San Diego Brief Assessment of Capacity to Consent (UBACC) tool was used during consenting to ensure sufficient autonomy and assess capacity to consent. Potential participants who scored less than 14.5 out of a full score of 20 were excluded after a maximum of four trials. Participants who achieved the cutoff score and who expressed interest in participation were invited to provide written informed consent.

Study participants in the Coastal Kenya site were recruited from four large government-run health facilities [Kilifi County Hospital (KCH), Malindi Sub-County Hospital (MCH), Coast General County Hospital (CGCH), and Port Reitz Hospital (PRH) in Mombasa]. All four facilities have mental health units that offer outpatient mental health services. In addition to the outpatient units, only Port Reitz Hospital has an inpatient admitting unit with a bed capacity of 72. The other three facilities refer patients to Port Reitz for admission to the inpatient unit. All the facilities are staffed by a clinical team consisting of clinical officers specializing in psychiatry, psychiatric nurses, and clinical psychologists. At the time of data collection, one government psychiatrist who worked between Mombasa County Hospital and Port Reitz Hospital served the entire coastal region.

Inclusion criteria for the parent NeuroGAP-P study for cases included an outpatient with a diagnosis of a psychotic disorder (schizophrenia, schizophreniform disorder, schizoaffective disorder, brief psychotic disorder, substance-induced psychotic disorder, and psychotic disorder not otherwise specified) or bipolar 1 disorder with psychotic features. Psychotic disorder diagnosis was made based on module K (psychotic disorders and mood disorders with psychotic features) of the Mini-International Neuropsychiatry Interview (MINI) version 7.0.2 for Diagnostic Statistical Manual Version 5 (DSM-5) criteria (21). The module codes psychotic disorders into 4 categories, namely, current and lifetime mood disorders with psychotic features, and current and lifetime psychotic disorders. Any of the 4 categories fulfilled eligibility for recruitment as a case in the study. All participants had to be able to understand either English or Kiswahili (the local language), be aged 18 years and above, and provide written informed consent.

Following the completion of the parent study procedures (19), participants at the Kenyan Coast study site were informed about the suicidality sub-study [suicidality in psychosis study (SIPs)] by the NeuroGAP-P research assistants. Participants interested in hearing more about the suicidality study were introduced to the suicidality research assistants, and study information was then provided. Participants were consecutively recruited into the SIPs sub-study only after providing written informed consent. Study participants were also retrospectively selected from the NeuroGAP-P parent study records. In this case, research assistants only did callbacks using the contact information provided by participants who had consented to call back for subsequent future research, as recorded in consent forms. Callbacks were done consecutively from the list provided as potential participants. The UBACC was not repeated for the suicidality sub-study.

For this suicidality study, patients were eligible for inclusion if they (i) had been recruited for the parent NeuroGAP-P study, (ii) had consented to be contacted for follow-up studies, and (iii) were willing and able to sign a written informed consent form for the nested suicidal behavior sub-study. Potential cases were excluded if they had severe and intrusive levels of psychotic symptoms at the time of consenting if they were intoxicated or experiencing withdrawal from alcohol or substance abuse, if they were inpatients with a current psychiatric hospitalization, or if they had been involuntarily detained at the time of consenting.



Measures and procedures for the suicidality sub-study

Data collection for this nested sub-study was conducted between 18 November 2019 and 19 November 2021.


Suicidality outcome measure

Assessment of SI, current and lifetime suicidal attempts, and suicide risk score in the present study was done with MINI version 7.0.2 for DSM 5 module B (22). This tool has been validated in a number of studies (23). Current SI was assessed using question 3B, “In the past 1 month did you think (even momentarily) about harming or of hurting or of injuring yourself; with at least some intent or awareness that you might die as a result or think about suicide (i.e., about killing yourself)?” Lifetime suicidal attempt was assessed using question B18, “In your lifetime, did you ever make a suicide attempt (try to kill yourself)?” The overall suicide risk score was measured using the sum of the weighted scale for the 16 questions in the suicidality module. The categorization of suicidality risk into low, moderate, and high risk was measured using the scale of module for an overall score of 1–8 as low risk, 9–16 as moderate risk, and ≥17 points as high suicidality risk.



Baseline demographic characteristics

A sociodemographic schedule was used across our nested SB sub-study to record participants’ demographic information such as age, sex, level of education, marital status, employment status, level of household income, and family history of SB.



Clinical characteristics

Measured features of psychosis included any past or current presentation of hallucinations, delusions, disordered thinking and behavior, and negative symptoms measured using the MINI version 7 for DSM-5 module K.

Other clinical data were collected in the parent NeuroGAP-P study and merged with our suicidality and sociodemographic data using the unique participant identifier. The comorbidity of major depressive disorders was assessed using the MINI version 7, Module A: Major Depressive Episode. The comorbidity of bipolar mood disorders (manic and hypomanic episodes) was assessed using MINI version 7, Module K. Life events, composed of natural disasters, fires or explosions, transport and other serious accidents, exposure to toxic substances, assault and combat, or exposure to war, among others, were assessed using the Life Event Checklist (LEC 5), which assesses for lifetime exposure to traumatic events (24). The presence of comorbid chronic conditions ranging from chronic pain, hypertension, and diabetes was assessed using the Composite International Diagnostic Interview (CIDI) chronic conditions screener (25). Comorbid substance use disorder was assessed using the WHO Alcohol, Smoking, and Substance Involvement Screening Test (ASSIST) (26).




Statistical analyses

Data were analyzed using Stata version 17 (27). We constructed 3 separate dichotomous dependent variables denoting the presence or absence of recent SI (in the past 30 days), current or lifetime suicidal attempts, and an integrative SI and SB measure, which was defined as SI and/or current or lifetime suicidal attempts. We conducted bivariate logistic regression analysis for each of the dependent (outcome) suicide variables, with demographic and clinical variables. We then built multivariate logistic regression models using independent variables with a p-value of ≤0.25 in the bivariate analysis for each suicide-dependent variable (any SI, suicidal attempts, and SI and SB). In addition, the Akaike Information Criteria (AIC) values associated with the models were considered in the fitness of the model, but the p-value criterion was still used to preselect variables for inclusion in a multivariate model. We repeated these regression analyses for the overall suicide risk score as a continuous dependent variable, using a generalized linear model with specifications for logarithmic scales because the risk score did not follow a Gaussian distribution. Population attributable risk percentage (PAR) (the proportion of suicidality in the population (exposed and unexposed) that would be eliminated if the exposure was avoided) was estimated for each risk factor that was significant in the multivariate models and can be addressed through preventative and therapeutic interventions. T-test was used to compare means for normally distributed continuous variables, the Mann-Whitney test for normally distributed non-continuous variables, and the Pearson chi-squared test for categorical variables. For categorical variables with non-frequent outcomes, we used Fisher’s exact test.

We report associations between independent variables (sociodemographic and clinical factors) and dependent variables (suicidality outcomes) as unadjusted and adjusted odds ratios (ORs) with their 95% confidence intervals. All adjusted analyses were considered significant at the 5% level, p < 0.05. The multicollinearity for the variables included in the multivariate model was checked using the variance inflation (VIF) matrix to ensure that none of them was substantially large, i.e., a VIF less than 10. All variables had a modest VIF of approximately 1, ruling out any concerns of multicollinearity among them (28) (Supplementary Table 5).



Ethical consideration

All participants in the parent study and nested suicidality sub-study provided written informed consent to participate in the studies. The parent study and the nested sub-study were approved by the Kenya Medical Research Institute Scientific and Ethics Review Unit (SERU:3575, SERU:3916), respectively.




Results


General description of study participants

Out of a sampling frame of 1,822 cases of patients with psychotic disorders recruited in the parent NeuroGAP-P study at the Kenya Coastal region site, we recruited 619 consecutive participants into the suicidality sub-study following a response rate of 75% (Figure 1). There were 391 (63.2%) men, 193 (31.2%) married, and 257 (41.5%) unemployed (Table 1). Some clinical history factors differed by sex, e.g., more men than women reported substance use (83.1% vs. 34.7%, p < 0.001), while women reported more chronic physical illnesses than men (65.6% vs. 47.6%, p < 0.001). Comparison analysis of the participants in the suicidality study with the case participants not selected from the parent project (1,180) found more men (p = 0.004) and more negative symptoms (p = 0.041) in our suicidality study, but no differences in age (p = 0.116) and auditory hallucinations (p = 0.106) (Supplementary Table 1). The most reported positive psychotic symptom was auditory hallucinations (77%), followed by delusions of control (75%), while the lifetime presence of negative symptoms was reported by 81% (Supplementary Table 2). The majority of the study participants had psychotic disorders with comorbid substance use and bipolar disorder (38.2%), followed by psychotic disorders with comorbid bipolar disorder (24.8%). Only 4.5% of the participants had a psychotic disorder without other mental disorder comorbidities assessed (Supplementary Table 3). To further explore whether mental health comorbidity may have affected our results, we compared the distribution of SI and SB between those with comorbidity (n = 591) and those without any comorbidity (n = 28) and found that the difference was not statistically significant (33% vs. 25%, p = 0.369).


TABLE 1    Sociodemographic and clinical characteristics by gender of the study sample.
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Frequency pattern and distribution of suicidality

Overall suicidal behavior, measured as any current SI or lifetime suicidal attempts, was reported by 203 (32.8%) participants with psychotic disorders, of whom 181 (29.2%) had a suicidal attempt in their history, 60 (9.7%) had SI in the past month, and 129 (20.9%) had both. When looking at SI and SB across patients with different types of symptoms, it was clear that SI and SB were highest among those with visual hallucinations (39%) and lowest in delusions of control/thoughts of broadcasting (32%) (Supplementary Table 2). SI and SB were more common in those with unemployed status (39.6% vs. 27.9%, p = 0.002), family history of suicide (46.0% vs. 28.5%, p < 0.001), comorbid bipolar disorder (36.0% vs. 26.1%, p = 0.005), negative symptoms (35.5 vs. 17.8%, p < 0.001), auditory hallucinations (34.86% vs. 23.1%, p = 0.011), and lifetime events (42.4% vs. 27.4%, p < 0.001) for 2–3 life events and (53.1% vs. 27.4%, p < 0.001) for 3–4 life events compared to those without these features (Supplementary Table 1).

In the univariate analysis, a family history of suicidality was associated with an increased risk for all three suicidality outcomes: odds ratio (OR) = 2.29 (95% CI:1.31–3.98) for SI, OR = 2.07 (95% CI:1.40–3.04) for suicidal attempts, and OR = 2.12 (95% CI:1.45–3.10) for SI and SB. Significant associations across all three outcomes were also found for a higher number of life events and the presence of negative symptoms. Comorbid substance use was associated with SI [OR = 2.04 (95%CI: 1.08–3.87)], but not with suicidal attempts and SI and SB (see Table 2).


TABLE 2    Univariate risk factors for suicidal ideation, suicidal attempts, and suicidal behavior (from univariate analyses), N = 619.
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In multivariate models, a family history of suicidality was significantly associated with an increased risk of suicidality across all the following three outcomes: SI [OR = 2.56 (95% CI: 1.34–4.88)], suicidal attempts [OR = 2.01 (95% CI: 1.31–3.06)], and SI and SB [OR = 2.00 (95% CI: 1.31–3.04)]. Compared to persons aged below 25 years, there were reduced odds for SI for persons aged ≥ 25 years [OR = 0.30 (95% CI: 0.14–0.62)] and persons aged ≥ 45 years [OR = 0.32 (95% CI: 0.12–0.89)]. Unemployment was associated with an increased risk for suicidal attempts [OR = 1.58 (95%CI: 1.08–2.33)] and SI and SB [OR = 1.68 (95% CI: 1.15–2.46)], but not SI. Similarly, the presence of negative symptoms increased the risk for suicidal attempts [OR = 2.02 (95%CI: 1.15−3.54)] and SI and SB [OR = 2.02 (95% CI: 1.21–2.46)]. Experiencing negative life events was associated with increased risk for both suicidal attempts and SI and SB. The strength of this association increased with an increasing number of life events experienced. For the SI and SB outcomes [OR = 1.89 (95% CI: 1.23–2.91)] for 2–3 negative life events and [OR = 2.91 (95% CI: 1.43–5.94)] for 4 or more negative life events (Figure 2 and Table 3). The AIC values for multivariate models were better than those for univariate models.
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FIGURE 2
Multivariate factors for suicidal behavior.



TABLE 3    Results from multivariate analysis of risk factors for suicidality, N = 619.
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Unemployment had the highest population-attributable fraction for SI and SB outcomes [OR = 13.5% (95% CI: 5.6%–21.2%)] (Table 4).


TABLE 4    Population attributable risk percentage derived from multivariate model for suicidal behavior.
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Findings from the multivariate linear regression model for the continuous risk score of suicide (the 16 items included) mirrored those for categorical suicidality outcomes above. The presence of a family history of suicide was associated with a higher risk for suicide [beta coefficient (β) = 7.04 (2.72; 11.36), p = 0.001], as was experiencing 2–3 negative life events [β = 9.20 (4.73; 13.66), p = 0.001]. The risk for suicide was also determined by age categories, being lower [β = –11.00 (–16.02; –5.97), p < 0.001] for ages 25–44 years, while ages 45 years and older were associated with a lower overall risk score for suicide [β = –19.24 (–19.56; –6.93) p < 0.001] as compared to the low age group of ≤24 years (Table 5).


TABLE 5    Univariate and multivariate linear regression analyses: Sociodemographic and clinical factors associated with an overall suicide risk score, N = 615.
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Discussion

This is a large study examining the risk of suicidality in psychosis in an African country. Suicidality is prevalent (32%) in outpatients with psychotic disorders recruited from hospitals on the Kenyan coast. Some risk factors were found in both suicidal attempts and ideations, for example, a family history of suicide, while others were only associated with one suicidality category, e.g., unemployment and younger age (<25 years) for SI and the presence of negative symptoms for suicidal attempts. Finally, an increasing number of negative life events increased the risk for both suicidal attempts and SI and SB. Public interventions targeted at reducing unemployment could have the most significant impact on decreasing SI and SB because they had higher PAR compared to other risk factors found in this study.

The prevalence of SI and SB was 32%, comparable to other study findings from high-income countries examining patients with schizophrenia and other psychotic disorders (30%) (29). The frequency of suicidal attempts in persons with schizophrenia has been found to range between 18% and 55% (10) significantly higher compared to the general population. The wide range across the literature can be explained by differences in populations (e.g., schizophrenia vs. other psychotic disorders) and methods (e.g., lifetime or recent suicidal behavior). A recent meta-analysis with 16,747 individuals diagnosed with schizophrenia globally found a pooled lifetime prevalence of suicidal attempts at 26% (30), only slightly lower than our suicide attempt prevalence of 29%. Studies from populations in sub–Saharan Africa on suicidal attempts in persons with schizophrenia are scarce. A study in Ethiopia found an SB prevalence of 30% (31), which is closely similar to our study (32%); however, in Nigeria, the prevalence of SB was higher than in our study at 43% (32). This higher prevalence was attributed to the very high levels of stigma for schizophrenia and psychotic disorders found in Nigeria (33). However, the variation can be explained by methodological differences; for example, our wider inclusion criteria of patients with psychotic disorders and mood disorders with psychotic disorders in contrast to the Nigerian study, whose inclusion was specific to patients with a diagnosis of schizophrenia disorder.

In our samples, there was some heterogeneity in the presence of different types of symptoms, with negative symptoms being the most common (81%), and delusions being the least common (70%). In our analysis, it was clear that the presence of negative symptoms showed the strongest link to SI and suicidal attempts, and in multivariate analyses, this was a consistently significant determinant of suicide. The presence of hallucinations and delusions were not further contributing to the suicide risk. The important role of negative symptoms is well described in the literature (34). Studies have reported poor social functioning and unstable social support as being more common in patients with negative symptoms, which in turn may increase the risk of SB (35). In contrast, some studies have found negative symptoms to be associated with a reduced risk of suicidality. It is hypothesized that depressive symptoms may modify this association (36).

Psychiatric comorbidity in other studies (37) is a consistent risk factor for suicide, particularly depression. However, we did not find major depressive disorder being associated with any of the suicidality outcomes, not even in univariate analyses. This inconsistency may be explained by the fact that our analysis included both current and past mood disorders. Current depressive disorders are more strongly associated with recent SB in patients with psychotic disorders (13). Further depressive episodes, as risk factors for suicide, have been reported to be most predictive of suicide in the early phases of psychotic disorders (1). Our study included patients with chronic psychotic disorders and was not limited to the first episode of patients with psychosis. Another explanation for this inconsistency may be related to the difficulty in recognizing major depressive disorder in patients with psychotic disorders, while the related psychological construct of demoralization, which is easier to identify, has the potential to influence SI and SB among these patients. In a recent systematic review, Darke et al. (38) highlighted the psychological construct of demoralization and its crucial link to suicidality. A subcomponent of demoralization is hopelessness, which may explain the higher rate of SI and SB at the onset of schizophrenia (39).

Comorbid alcohol and drug use disorders are strongly associated with suicide risk in persons with psychotic disorders (40). Previous studies have found that associations with suicide risk depend on types of substance use, e.g., alcohol for all mental health disorders and other nonalcoholic substances for bipolar disorders (41). Our study was not sufficiently powered to explore the influence of individual types of substances, given that all substance use regressed against the summated risk score outcomes, which have more power than binary outcomes. Participants in our study were drawn from the Kenyan coast, where substance abuse is rampant and illegal, so misreporting because of social desirability bias is possible (42).

Negative life events are antecedents for psychosocial distress and mental illnesses such as psychosis; thus, it is not surprising that these increased suicide risk in our study (43). The number of life events is positively associated with the risk of suicide in patients with psychotic disorders (44). This similar pattern is found with other mental disorders such as depression and bipolar mood disorder (45).

Male sex, a younger age, and a single marital status are demographic factors reported elsewhere to increase the risk of suicide in persons with psychotic disorders (16). In contrast, our study found no association between the male sex and elevated suicide risk. In many studies, suicide mortality is higher in men due to the lethality of means used (46); however, SI and SB are commonly higher in women than in men. However, this gender gap is less obvious in developing countries due to cultural factors such as power distance, individualism, uncertainty avoidance, and masculinity (47). These factors may play a role in the equal distribution of suicide risk seen between the two sexes in our study. Unlike in other suicide risk studies, marital status was not associated with suicide risk in our study. Married status is considered a proxy measure for a social support network, of which the latter is a better metric (29). In African culture, social interaction and group-living is common, and may thus have extended benefits to unmarried patients with psychotic disorders. However, in our study, young age was also a consistent risk factor for suicidal ideation and overall suicide risk. This is similar to other study findings (48, 49). The change in status from a healthy life and the recognition of the burden of a chronic debilitating diagnosis has been postulated as one reason for this. The reduction in suicide risk with increasing age has been thought to be related to functional recovery, learned adaptations to living with the symptoms of psychosis, stabilization, and improvement of symptoms seen in some older patients with psychotic disorders (50).

Being unemployed increased suicide risk in our study cohort and is likely a measure of poor economic status. Other studies have argued that mental illnesses, specifically psychotic disorders, may be a potential confounder for unemployment (51). This study still finds a strong link between suicide risk with unemployment among patients with psychotic disorders. The increased suicide risk linked with unemployment may be through the vicious cycle of social causation, which is psychological stress from poverty leading to an inability to access mental health services and selection brought on by stigma related to mental illness diagnosis, leading back to reduced access to employment (52). In the face of economic hardships such as those experienced in LMIC, interpersonal trust is significantly protective of SI and SB (53). However, even though interpersonal trust and networking are more developed in LMICs compared to HICs, patients with schizophrenia in sub-Saharan Africa are less likely to benefit from this due to the existing higher levels of stigma and isolation of these patients. However, the benefit of interpersonal trust in reducing suicides in LMICs may be complicated by the economic crises related to the COVID-19 pandemic (54). Since unemployed status had the highest PAR, measures to decrease poverty may reduce the incidence of suicide in persons with psychotic disorders.

Family history of suicide was consistently significant across all suicidality outcomes. It may point to two possibilities, namely, shared environmental risk factors or underlying genetic susceptibility. The environmental risk factors may be through the generation transmission of adverse environments, e.g., poverty (55), or learned poor coping mechanisms to psychological stressors, e.g., bereavement or direct imitation of destructive behavior (56). For genetic susceptibility, a recent meta-analysis revealed the following two loci associated with suicidal attempts: the major histocompatibility complex and an intergenic locus on chromosome 7 (57).


Addressing suicide in persons with psychosis

To prevent suicide in persons with psychotic disorders, clinicians should be able to identify both population and individual suicide risk factors in their patients (16). Our study found that being unemployed, having a family history of suicidality, experiencing several negative life events, and the presence of negative symptoms of psychosis are important risk factors that should be considered in the suicide assessment of patients with psychotic disorders in sub-Saharan Africa. Explicit assessment of suicidal ideation in patients with schizophrenia, though crucial for proper management of these patients, is unfortunately often overlooked in clinical practice. In this regard, brief screening using specific scales such as the Scale for Suicidal Ideation (SIS) can be integrated into the clinical assessment of patients with schizophrenia (58, 59). Mental health systems strengthening that incorporates training clinicians on the proper management of psychotic disorders including identification and treatment of comorbid conditions such as mood and substance use disorders can reduce suicidality in persons with psychotic disorders. Targeting modifiable risk factors, for example, economic empowerment and stigma reduction, at the workplace, can be useful in addressing existing high rates of unemployment in this especially vulnerable group (60). Even beyond the workplace, stigma reduction approaches and strategies, such as mental health literacy campaigns and policy and legislative changes, can be impactful in improving access to needed care (61). Recently published exploratory findings in a similar study population confirmed the impact of suicide and mental illness-related stigma on treatment-seeking delays and adherence (62). Severe mental illnesses, such as psychotic disorders, can be isolating, thereby worsening disability and limiting social and occupational functioning if support and treatment are insufficient.



Strengths and limitations

Our study has several strengths. We assessed a range of demographic and clinical factors associated with suicidality in a large sample of 619 individuals diagnosed with psychotic disorders. We use the current DSM-5 diagnostic criteria for psychotic disorders for study eligibility. Our assessments of comorbidities, such as chronic illness, bipolar mood disorder, major depressive mood disorders, and substance use disorders, are made using standardized tools. In addition, we used a validated 16-item instrument to assess suicidality. Another strength is that most of the potential participants approached consented to be in the study; the response rate was high. In addition, we attempted to undertake a random selection of participants from the parent study based on dates of recruitment in the primary study. Finally, we were able to use both categorical and continuous measures to assess the risk of suicidality in this patient cohort group. We acknowledge a few limitations. First, this was a cross-sectional study, which does not allow for the direction and causality of associations. Even though we have a large sample size of patients with psychotic disorders, our study was not powerful enough to analyze individual subgroups of psychotic disorders, e.g., schizophrenia or schizoaffective disorder. We did not include inpatients in our study sample; as these are patients with severe illness, suicidality prevalence may have been different from our current findings. In addition, our results may be influenced by response or selection bias. Finally, the biological basis of suicide in psychosis was not investigated in this study, and this warrants future research.




Conclusion

Suicidal ideation and SB are common among outpatients with psychotic disorders in the coastal region of Kenya. This underscores the need for a thorough suicidality assessment in patients with psychotic disorders and risk factors associated with SB in persons with psychotic disorders. Unemployment, younger age, a family history of suicidality, and a higher number of negative life events were most prominently associated with an elevated risk for suicidality in this patient cohort. This suggests that suicide prevention interventions focused on economic empowerment and improved access to mental healthcare are warranted in this patient cohort. Future studies can subset patients with psychotic disorders to better understand suicide risk in the first episode of patients with psychosis compared to patients with chronic psychosis.
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Characteristics

Overall (N = 619)

Male (N = 391)

Female (N = 228)

Age

1824 100 (16.2) 72 (18.4) 28 (12.3) 0.002
25—44 406 (65.6) 258 (66.0) 148 (64.9)

45+ 113 (18.26) 61 (15.6) 52 (22.81)

Marital status

Currently married 193 (31.2) 101 (25.8) 92 (40.4) <0.001
Divorced/separated/widowed 112 (18.1) 51 (13.0) 61(26.8)

Never married 314 (50.7) 239 (61.1) 75 (32.9)
Occupation/employment status

Employed 362 (58.5) 242 (61.9) 120 (52.6) 0.024
Unemployed 257 (41.5) 149 (38.1) 108 (47.4)

Religious affiliation

Christian 402 (64.9) 220 (56.3) 182 (79.8) <0.001
Other 217 (35.1) 171 (43.7) 46 (20.2)

Monthly household income

<10000 312 (54.6) 185 (50.7) 127 (61.7) 0.005
10,000—<40,000 205 (35.9) 136 (37.3) 69 (33.5)

>41,000 54(9.5) 44 (12.1) 10 (4.9)

Family history of suicidality

Yes 150 (24.2) 87 (22.3) 63 (27.6) 0.132
No 469 (75.8) 304 (77.8) 165 (72.4)

Highest level of education

Education level 0—8 years 226 (36.5) 135 (34.5) 91 (39.9) 0.329
Formal education 9—13 years 258 (41.7) 171 (43.7) 87(38.2)

Formal education > 14 135 (21.8) 85(21.7) 50 (21.9)

Comorbid MDD

Yes 92 (15.5) 58 (15.6) 34(15.3) 0.918
No 501 (84.5) 313 (84.4) 188 (84.7)

Comorbid bipolar disorder

Yes 391 (65.9) 231 (62.3) 160 (72.1) 0.015
No 202 (34.1) 140 (37.7) 62 (27.9)

Comorbid substance use

Yes 404 (65.3) 325 (83.1) 79 (34.7) <0.001
No 215 (34.7) 66 (16.9) 149 (65.4)

Presence of chronic illness

Yes 335 (54.2) 186 (47.6) 149 (65.6) <0.001
No 283 (45.8) 205 (52.4) 78 (34.4)

Number of negative life events

0—1 433 (70.0) 265 (67.8) 168 (73.7) 0.059
2-3 139 (22.5) 89 (22.7) 50 (21.9)

4 or more 47 (7.6) 37 (9.5) 10 (4.4)

Negative symptoms

Yes 481 (81.1) 300 (80.8) 181 (81.5) 0.840
No 112 (18.8) 71(19.1) 41 (18.4)

Symptoms of delusion

Yes 433 (70.0) 265 (67.7) 168 (73.6) 0.122
No 186 (30.0) 126 (32.2) 60 (26.3)

Auditory hallucinations

Yes 459 (77.4) 288 (77.6) 171 (77.0) 0.866
No 134 (22.6) 83 (22.3) 51(22.9)
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Association with suicidal

ideation: OR (95% Cl)

Association with suicidal
attempts: OR (95% ClI)

Association with Sl and SB:
OR (95% Cl)

Sex OR(95% CI) P-value OR (95% ClI) P-value OR(95% ClI) P-value
Female 1 0.364 - - - -
Male 1.42 (0.66—3.08) - -

Age

1824 1 0.016 1 0.235 1 0.075
25—44 0.30 (0.14—0.62) 0.80 (0.48—1.34) 0.65 (0.39—1.08)

45+ 0.32 (0.12—0.89) 0.67 (0.34—1.29) 0.55 (0.29—1.05)
Occupation/employment status

Employed 1 0.976 1 0.019 1 0.007
Unemployed 1.01 (0.52—1.94) 1.58 (1.08—2.33) 1.68 (1.15—2.46)

Monthly household income

<10,000 1 0.055 - - - -
10,000—40,000 1.09 (0.55—2.16) - -

>40,000 2.81 (1.15—6.84) - -

Family history of suicidality

No 1 0.004 1 0.001 1 0.001
Yes 2.56 (1.34—4.88) 2.01 (1.31-3.06) 2.00 (1.31—3.04)

Comorbid bipolar disorder

No - - 1 0.121 1 0.072
Yes - 1.39 (0.91-2.10) 1.46 (0.98—2.17)

Comorbid substance use

No 1 0.339 1 0.186 1 0.174
Yes 1.46 (0.66—3.20) 1.32 (0.87—1.99) 1.32 (0.88—1.97)

Presence of chronic illness

No 1 0.075 - - - -
Yes 1.82 (0.94—3.52) - -

Number of negative life events

0—1 1 0.162 1 <0.001 1 <0.001
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4 or more 1.44 (0.50—4.18) 3.17 (1.57—6.38) 2.91 (1.43—5.94)

Negative symptoms

No 1 0.181 1 0.013 1 0.011
Yes 2.10 (0.70—6.23) 2.02 (1.15—-3.54) 2.02 (1.17—3.49)

Symptoms of delusion

No - = - - 1 0.294
Yes - - 1.26 (0.81—1.95)

Auditory hallucinations

No 1 0.169 1.24 (0.77-2.01) 0.360
Yes 1.92 (0.75—4.82)

Analyses included all variables with a p-value of <0.25 in univariate analyses. AIC model for suicidal behavior = 1.183; AIC model for SI = 0.594; AIC model for suicidal attempts = 1.135.
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0.52 (0.29-0.92)

Marital status
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1

0.367

1

0.336

1

0.367
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0.66 (0.28—1.56)

1.50 (0.91-2.51)

1.46 (0.90—2.40)
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0.98 (0.54—1.77)

1.20 (0.83—1.88)

1.22 (0.83—1.81)

Occupation/employment status

Employed

1

0.095

1

0.022

1

0.002

Unemployed

1.56 (0.92—2.69)

1.50 (1.06—2.14)

1.70 (1.2—2.39)
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Christian

1

0.783

1

0.993

1

0.834

Others

0.92 (0.53—1.60)

1.02 (0.71—1.46)

1.03 (0.73—1.50)

Monthly household income

<10,000

1

0.079

1

0.668

1

0.851

10,000—40,000

1.08 (0.58—1.99)

0.86 (0.55—1.22)

0.82 (0.56—1.20)

>40,000

2.40 (1.08—5.30)

1.03 (0.55—1.92)

1.33 (0.74—2.41)

Family history of suicidality

No

1

0.003

1

<0.001

1

<0.001

Yes

2.29 (1.31-3.98)

2.07 (1.40—3.04)

2.12 (1.45-3.10)
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Level of education 1—8

1

0.974

1

0.525

1

0.482
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1.30 (0.71-2.37)

0.98 (0.66—1.45)

1.00 (0.68—1.46)
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0.09 (0.06—0.15)

0.84 (0.52—1.35)

0.83 (0.52—1.31)

Comorbid MDD

No

1

0.835

1

0.398

1

0.262

Yes

0.90 (0.42—2.02)

0.80 (0.48—1.33)

0.75 (0.46—1.23)

Comorbid bipolar disorder
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1

0.266

1

0.014

1

0.005

Yes
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1
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1

0.068
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2.04 (1.08—3.87)
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1
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1

0.985

1

0.306

Yes

1.52 (0.88—2.63)

1.00 (0.70—1.41)

1.19 (0.86—1.67)
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0—1

1

0.014

1
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1

2-3
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1.95 (1.30—2.93)
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0.014
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Yes
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SI, suicidal ideation; SB, suicidal behavior; SI and SB, Aggregate of SI and/or suicidal attempts.
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