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Background

Substance use is prevalent among people with mental health issues, and patients with psychosis are more likely to use and misuse substances than the general population. Despite extensive research on substance abuse among the general public in Kenya, there is a scarcity of data comparing substance use among people with and without psychosis. This study investigates the association between psychosis and various substances in Kenya.





Methods

This study utilized data from the Neuro-GAP Psychosis Case-Control Study between April 2018 and December 2022. The KEMRI-Wellcome Trust Research Programme recruited participants from various sites in Kenya, including Kilifi County, Malindi Sub-County, Port Reitz and Coast General Provincial Hospitals, and Moi Teaching and Referral Hospital, as well as affiliated sites in Webuye, Kapenguria, Kitale, Kapsabet, and Iten Kakamega. The collected data included sociodemographic information, substance use, and clinical diagnosis. We used the summary measures of frequency (percentages) and median (interquartile range) to describe the categorical and continuous data, respectively. We examined the association between categorical variables related to psychosis using the chi-square test. Logistic regression models were used to assess the factors associated with the odds of substance use, considering all relevant sociodemographic variables.





Results

We assessed a total of 4,415 cases and 3,940 controls. Except for alcohol consumption (p-value=0.41), all forms of substance use showed statistically significant differences between the case and control groups. Cases had 16% higher odds of using any substance than controls (aOR: 1.16, 95%CI: 1.05-1.28, p=0.005). Moreover, males were 3.95 times more likely to use any substance than females (aOR:3.95; 95%CI: 3.43-4.56). All the categories of living arrangements were protective against substance use.





Conclusion

The findings of this study suggest that psychotic illnesses are associated with an increased likelihood of using various substances. These findings are consistent with those of previous studies; however, it is crucial to investigate further the potential for reverse causality between psychosis and substance abuse using genetically informed methods.
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1 Introduction

Substance abuse has emerged as a pressing global public health issue. One of the primary concerns is the rising incidence of substance abuse comorbid with psychotic illnesses such as Schizophrenia Spectrum Disorder and Bipolar Mood Disorder. According to the World Health Organization, psychotic illness ranks as the 22nd leading cause of disability worldwide (1). Substance abuse, as defined by the World Health Organization, refers to the dangerous or detrimental use of psychoactive substances, including alcohol and illicit drugs (2). Psychosis is characterized by a constellation of symptoms that lead to a disrupted connection with reality. Among these symptoms are hallucinations and delusions, which are frequently observed in Patients diagnosed with a schizophrenia spectrum disorder. Conversely, patients diagnosed with bipolar mood disorder may experience depressive and manic or mixed episodes as psychotic symptoms. It is generally recognized that substance abuse is more common among those with psychotic illnesses (3).

The interrelationship between substance abuse and psychosis is intricate and multifaceted, as both conditions involve disturbances in brain function and can have a significant impact on an individual’s mental health. To understand this relationship, it is crucial to consider various factors, such as the nature of the substances involved, individual susceptibilities, and the underlying neurobiological mechanisms.

Previous research suggests that co-occurring substance use disorders are prevalent among individuals with psychotic disorders, with a reported incidence of up to 50% (4). This figure is notably higher than the prevalence of these disorders in the general population. In the United States, a study among patients with schizophrenia indicated that these individuals were approximately 4.6 times more likely to engage in substance use and misuse than the general population (5). Furthermore, a survey revealed that the prevalence of lifetime alcohol and substance use disorders in the general population was approximately 17%. In contrast, the rates were significantly higher in patients with schizophrenia (47%), bipolar mood disorder (56%), and anxiety disorder (30%) (6). Another study found a strong correlation between schizophrenia and bipolar mood disorder diagnosis and substance abuse. The study population also demonstrated a higher prevalence of substance use than similar research conducted in other settings. However, male sex was identified as a significant predictor of substance addiction for all substances (7).

The motivation for substance use among patients with psychosis is not yet clearly understood. However, the concept known as maladaptive coping has been associated with the use of several substances in the patient population (8). Patients diagnosed with psychosis are more likely to resort to maladaptive coping mechanisms than the general population. These coping strategies include passive, comfortable, and avoidant coping strategies (9). In the general population, maladaptive coping is more prevalent in smokers than in nonsmokers (10). According to a study, patients with schizophrenia often use drugs to relieve negative symptoms such as dysphasia and depression (7). Furthermore, these substances enhanced social interactions and alleviated anxiety and dysphoria. The precise reasons for substance abuse in patients with bipolar disorder remain unclear. However, A study revealed that dampened response to a low dose of psychostimulant drugs among patients with a history of elevated mood (Hypomania) may increase the risk of subsequent drug use or misuse (11). Additionally, it has been suggested that one of the diagnostic criteria for mania, a characteristic feature of bipolar disorder, is excessive engagement in pleasurable activities that may result in harmful consequences. Consequently, patients with bipolar disorder are known to exhibit heightened substance use during manic episodes (12).

A survey conducted nationwide in Kenya in 2017 demonstrated that a substantial proportion of the population aged 15–65 years suffered from substance use disorders, with more than 10% of the population affected. Another survey revealed that 20% of school-going children used at least one substance at some point in their lives (13). Ndetei reported a high incidence of alcohol abuse and dependence on opiates, sedatives, khat use, mood disorders, and other psychotic disorders (14). Despite extensive research on substance abuse among the general public in Kenya, there is a lack of data comparing substance use among individuals with and without psychosis. Establishing disparities in substance use between individuals with psychosis (cases) and those without (controls) is crucial to guide future initiatives and effectively address substance use and psychosis in Kenya.




2 Participants and methods



2.1 Study participants

These analyses used the Kenya data from the Neuropsychiatric Genetics of African Populations-Psychosis (NeuroGAP-Psychosis) study collected from April 2018 to December 2022. NeuroGAP-psychosis was a multi-country case-control and genome-wide association study (GWAS) to deepen understanding of genetic and environmental risk factors for psychotic disorders in Africa. A full explanation of the methodology of the NeuroGAP-Psychosis study is detailed elsewhere (15). Over 4 years, the study team recruited a total of 4,415 schizophrenia and Bipolar Mood Disorder (cases) and 3,940 controls across two Kenyan sites. Participants enrolled in NeuroGAP-Psychosis were recruited from the Moi Teaching and Referral Hospital and affiliated sites in Webuye, Kapenguria, Kitale, Kapsabet, Iten Kakamega; and the KEMRI-Wellcome Trust Research Programme recruiting sites (Kilifi County, Malindi sub-County, Port Reitz and Coast General Provincial Hospitals). Our analysis was limited to data from Kenya between April 2018 and the end of 2022, as documented in other sources (14).




2.2 Cases and controls

The control group participants comprised People seeking outpatient general medical care, accompanying friends or family members to clinic visits, hospital/clinic staff, or those attending for other reasons, such as collecting a prescription refill. The cases included People with a clinical diagnosis of psychosis confirmed by either clinician referral or medical record review. The grouping of Schizophrenia and Bipolar I mood disorders as psychotic disorders was based on the literature that showed a significant genetic correlation between the two conditions, suggesting that some genetic variants may increase the risk of both phenotypes (15). To confirm the diagnosis, the Mini International Neuropsychiatric Interview (MINI) was administered to the cases. All participants, including those in the control and case groups, were required to be at least 18 years old and provide written informed consent or a fingerprint in cases of illiteracy. The cases were matched to controls based on age and gender using the University of California, San Diego Brief Assessment of Capacity to Consent (UBACC) tool, which was utilized in South Africa with comparable demographics and served as an interactive learning tool. Specific details of the exclusion criteria have been provided elsewhere (15). (See Figure 1)




Figure 1 | The study process for cases and controls. ASSIST, Alcohol, Smoking and Subtance Involvement Screening Test, MINI, Mini International Neuropsychiatric Interview, Standard 7.0.2 for Diagnostic and Statistical of Mental Disorder-5, PSQ, Psychosis Screening Questionnaire; RA, research assistant; UBACC, University of California, San Diego Brief Assesment of Capacity to Consent.






2.3 Assessment instruments



2.3.1 Substance use

To determine the frequency of substance use, The WHO ASSIST (Alcohol, Smoking, and Substance Involvement Screening Test) (16) was administered to both cases and controls. This tool was developed by an international group of researchers and clinicians to assist with the early identification of substance use-related health risks and substance use disorders in primary health care, general medical care, and other settings. The study utilized only the first part of the tool as it sought to just establish the frequency of use for different substances. In this study, “substance use” referred to the non-medical use of any substance falling into categories of the ASSIST over the past 3 months before the study. These substances were: alcoholic beverages, tobacco products, cannabis, cocaine, amphetamine-type stimulants, inhalants, sedatives, hallucinogens, opioids, and others. These definitions have been previously used in other studies (17, 18). The frequency of use was grouped into two categories. ‘Daily/Almost Daily or Weekly’ was categorized as ‘Frequent use’ while ‘once or twice and Monthly’ was grouped as ‘None-Frequent use.’




2.3.2 Psychosis assessment tools (MINI)

The Mini-International Neuropsychiatric Interview (MINI) is a brief, structured diagnostic tool for DSM-IV and ICD-10 psychiatric illnesses. It was developed for a quick reliable structured psychiatric interview for multi-center clinical trials and epidemiology studies (19). It can be used as the first step in outcome tracking in non-clinical research settings. This tool was administered to cases only to supplement the clinical diagnosis of psychosis. The details of its administration are found elsewhere (15)




2.3.3 The psychosis screening questionnaire

This was administered to controls to match MINI in the cases. The Psychosis Screening Questionnaire (PSQ) is a quick tool for diagnosing psychotic illnesses. The scale was created to test for the presence of recent psychotic symptoms. It asks for hypomania, thought insertion, paranoia, thought insertion, and hallucinations in five probing questions. Each part includes a follow-up question if the respondent’s response is positive (20) The positive controls were retained as controls despite scoring for positive symptoms. This is because we used a screening tool rather than a clinical diagnosis. They did not meet the inclusion criteria for cases because the criterion for inclusion was a confirmed clinical diagnosis of psychosis from patient records before enrolment. However, these patients were subsequently referred for clinical diagnosis.




2.3.4 Socio-demographic questionnaire

The study participants provided sociodemographic information, including age, gender, marital status, place of birth, current residence, living arrangements, educational attainment (whether they had completed college), and patient type.





2.4 Statistical analysis

All analyses were conducted utilizing RStudio version 4.1.3 (2022–03–10). Demographic and other study variables were summarized using frequencies, percentages, medians, and corresponding interquartile ranges (IQR). Pearson’s Chi-squared or Fisher’s exact test was used to compare the frequency of categorical variables, including abused substances, between cases and controls. Continuous variables were compared using the Wilcoxon rank-sum test. Univariable and multivariable logistic regression analyses were performed to assess the risk factors associated with any substance use and to quantify the association using the odds ratio and the corresponding 95% confidence interval (CI). Our modeling approach was most effectively described by the use of multivariable or multiple logistic regression, as our structure comprised a single outcome variable and several independent or predictor variables (21). Patient type and all sociodemographic factors were included in the multivariable analysis a priori, as they are considered relevant in explaining the risk of substance use. Statistical significance was set at P < 0.05.





3 Results

As shown in Table 1, the total number of participants, 3940 controls, and 4415 Cases met the inclusion criteria. There was no significant difference in the age and sex of the respondents between the two groups. The proportion of females was higher among the controls than in cases (47.9% vs. 45.9%; p-value=0.060). The Median age in years for controls was 34 (26.0-44.0) while the one for cases was 34.0 (26.0 – 43.0). Among the controls, 2,089 (53.0) were married compared to 1,592 (36.1) (p-value<0.001). The majority (n=1298; 33.0%) of the controls had finished college, while among the cases majority had finished the primary level of education (n=1112, 25.2%). There was a significant difference in living arrangements between the cases and the controls. The majority (1,899 (48.2) while the majority of the cases lived with parental family (1,900 (43.0) (Table 1).


Table 1 | Socio-demographic characteristics of participants by cases and control.



Table 2 presents alcohol and substance use characteristics of cases and controls. Except for alcohol consumption (p-value=0.41), all substance use between the case and controls differed significantly. Products like tobacco, Khat, and marijuana were more prevalent in use cases than in controls (p-value = 0.001). Despite the low numbers, considerably more cases than controls took sedatives and/or opioids (p-value=0.001). More controls than cases used sedatives or sleeping pills (p-value=0.001). Between the cases and controls, there was no significant variance in the usage of any substance (p-value=0.011). (Table 2)


Table 2 | Alcohol and substance use characteristics of cases and controls.



Table 3 shows the univariable and multivariable logistic regression analysis. The bivariate analysis showed that being in the 56-83 age group, males, widowed/divorced or annulled/separated/other type of marital status, living arrangements, and being a case were statistically significant factors for any substance use. However, in the multivariable analysis, any substance use was significantly associated with being a male, having never been married, level of education (finished primary school, some secondary school, and some secondary school), living arrangements, and patient type. Males had five times increased odds of using any substance compared to females (aOR: 5.07, 95%CI:4.06-5.60, p < 0.001). Similarly, cases had 16% higher odds of using any substance as compared to controls (aOR: 1.16, 95%CI: 1.05-1.28, p=0.005). Participants who had never been married were 45% less likely to use substances compared to those who are married/in-union (aOR: 0.55, 95%CI: 0.43-0.69); those who had finished primary education, some secondary, and those who had finished secondary school had a reduced odds of using any substance than those who with no level of education. There were also reduced odds of substance use among participants who lived with the parental family, with spouse or partner, and those who lived with other relatives compared to those who lived alone.


Table 3 | shows the univariable and multivariable logistic regression analysis.






4 Discussion



4.1 Main findings

The current investigation evaluated the association between psychosis and the use of various substances in Kenya. The results revealed that psychosis was linked to increased odds of substance use. This is consistent with previous studies that showed higher rates of substance use among patients with psychosis than among the general population (3, 6, 22). This correlation may be attributed to dysregulation of reward circuits or neurochemical abnormalities in psychosis, which could increase the likelihood of developing substance use disorders (23, 24).

Although the frequency of tobacco use was higher in the case group than in the control group, the difference was not statistically significant. This could be attributed to the fact that maladaptive behavior in smokers is common, regardless of whether they have psychosis as suggested by previous studies (25, 26). Therefore, it is essential to pay close attention to the general public as it is to patients with psychosis.

Our research contradicted the results of previous studies which found that Patients with psychosis consume alcohol at almost twice the rate of those without psychosis (6, 27). The underlying reasons for this disparity are complex and multifaceted. However, several studies have shed light on the link between alcohol consumption and psychosis. Two studies indicated that patients may turn to alcohol as a means of counteracting these adverse effects or regaining pleasurable experiences (6, 28). A study to establish these theories is recommended.

The frequency of Khat use was found to be twice as high in cases than in controls. This may be attributed to the fact that Khat is legal in Kenya and deeply ingrained in cultural and social practices (29, 30). Additionally, Khat may be used more frequently as a substitute for other stimulants, such as amphetamines and cocaine. Although our study demonstrated higher cannabis use in cases than in controls, previous studies suggest that there is a dose-dependent risk of developing psychotic illness with cannabis use. Cannabis users are known to experience psychotic disease onset at an earlier age than non-users (31). It is however difficult to determine whether this is because of reverse causality. Further studies are needed to distinguish between these two.

Although sedatives and opioids were used less frequently, they were the second most commonly used substances among cases. This is consistent with the results of other studies (6). The prevalence of substance use among study participants was relatively low, and additional research is recommended to substantiate these findings. Moreover, no statistically significant disparity was observed in the substance use patterns between the case and control groups.

Our study revealed that controls used over-the-counter (OTC) medications more frequently than cases; however, there is a lack of data to compare our findings with those of other studies. Additionally, our results may be subject to bias because a portion of the control population was sourced from the hospital environment. These People may have been accompanied by a family member at the hospital or had come in for a check-up and were self-medicating with OTC drugs. Further research examining the frequency and types of OTC drugs used would provide valuable insights.

Although substance use was more prevalent among cases than controls, the most significant predictors for both groups were male sex and living arrangement, which is consistent with previous studies (32). Access accounts for much of the gender difference in the prevalence of substance use, and men are more likely to access substances than women. Additionally, women are also more susceptible to the negative health and psychosocial consequences of substance use (33–35). The extent of sex differences in various substances remains uncertain, but some studies have indicated potentially significant variations. A deeper understanding of sex and sex differences is needed to develop tailored prevention and intervention programs for each population.

In our observations, we found a correlation between people who had never been married and those who had not. This correlation can be explained by the social support, stability, and accountability offered by marital relationships. This can contribute to healthier behaviors and decreased substance use. The absence of social support can increase feelings of loneliness, making Patients more susceptible to using substances as compensation. Furthermore, loneliness can exacerbate difficulties experienced by Patients living with psychosis. Substance abuse may offer a reprieve or a coping mechanism for managing overwhelming emotions and thoughts.

In both cases and controls, no association was observed between level of education and substance use. We believe that education level by itself may not adequately encompass the complete spectrum of factors that contribute to substance use. People with the same educational background may have disparate experiences, motivations, and backgrounds. Personality traits, mental health conditions, and genetic predispositions may be more significant than educational level in influencing substance use.

Our finding on the living arrangement was nearly identical in association with substance use for both cases and controls. Social support is known to provide an in-built support system. It reduces feelings of isolation and increases responsibility and accountability, thus building on healthy coping strategies in cases of distress. These cut across all humanity regardless of their mental health state. This finding suggests that living arrangements could be one of the most powerful preventive tools for substance abuse, and more research could bring insight into this topic.




4.2 Strengths and limitations

The case and control sample sizes are relatively large and therefore substantial in representation of the population in Kenya. This study however had several limitations. The current study’s cross-sectional methodology precludes the evaluation of the short- and long-term effects of psychosis on substance use. Moreover, the sample of relatively high-functioning patients is included in the cohort; hence, maladaptive substance use may have been underestimated. This cross-sectional analysis and observational design make it impossible to rule out reverse causality and residual confounding completely. Finally, although some controls had positive symptom scores, they remained in the control group. Thus, it is impossible to factor in the potential for a positive symptom bias about substance use.





5 Conclusion

Our study revealed that people with psychotic disorders were more likely to use substances than the general population, with Alcohol and Khat consumption being the most common. Male sex and living arrangements were also linked to substance use. While these findings align with those of previous studies, reverse causality between psychosis and substance abuse should be explored further using genetically informed methods. Furthermore, it is imperative to create tailored treatment plans that prioritize addressing both psychotic and co-occurring substance use disorders in patients with these conditions.
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Tobacco Products
(cigarettes, chewing
tobacco, cigars, etc.), n (%)

Tobacco Products: How
often have you used these
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Frequent
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Cannabis Products: How
often have you used these
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None
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Frequent

Other over-the-counter
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Patient Type
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substances in the past 3
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None frequent

Frequent
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2Pearson’s Chi-squared test; Fisher’s exact test.
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