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Suicide and substance use prevention using community health informatics (C.H.I): leveraging DHIS2 for early detection and intervention
ABSTRACT
Background: Suicide remains a significant global public health issue, with substance abuse as a key risk factor. Current prevention strategies often lack integration between risk assessment tools and health information systems, hindering early intervention. This study bridges this gap by leveraging Community Health Informatics (C.H.I) and the District Health Information Software 2 (DHIS2) to enhance suicide prevention through systematic data integration.
Methods: The study employed the Drug Abuse Screening Test (DAST) and Columbia-Suicide Severity Rating Scale (C-SSRS) within the DHIS2 platform. Data from the Randolph County Caring Community Partnership (RCCCP) were analysed using R Studio for statistical modelling and Power BI for visualisation. Logistic regression, Pearson correlation, and ROC curve analyses were conducted to evaluate risk prediction accuracy. Technical implementation involved configuring DHIS2 with Apache Tomcat, PostgreSQL, and Open JDK.
Result: The analysis revealed a weak positive correlation (r=0.265) between DAST and C-SSRS scores. The logistic regression model achieved 93% accuracy in identifying high-risk individuals, with an AUC of 0.988 confirming excellent predictive capability. Power BI dashboards effectively visualised risk trends by demographic factors, though full DHIS2 integration required further development.
Conclusion: Integrating DAST and C-SSRS into DHIS2 enables scalable, early-risk detection. Future work should address technical barriers (e.g., real-time data synchronization) and expand implementation to diverse settings.
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INTRODUCTION
Suicide remains a critical global public health challenge, claiming over 700,000 lives annually (World Health Organization, 2019). This crisis is driven by complex, interrelated factors, including mental health disorders, socioeconomic inequities, and notably, substance abuse, a modifiable risk factor implicated in escalating suicidal behaviors (Vanlewin et al., 2025, Tasfi & Mostofa, 2024; Chandler, 2020; Hochhauser, 2020). Vulnerable populations, particularly those in resource-limited settings, bear a disproportionate burden, highlighting the need for scalable, integrated prevention strategies (Wasserman et al., 2020; Glozier et al., 2020).
[bookmark: _GoBack]To address this gap, validated screening tools like the Drug Abuse Screening Test (DAST) and Columbia-Suicide Severity Rating Scale (C-SSRS) are essential. The DAST reliably quantifies substance use severity (Johnson et al., 2025), while the C-SSRS distinguishes gradations of suicide risk, from ideation to actionable intent (Posner et al., 2011). However, standalone tools lack synergy with health systems, delaying interventions. Here, Community Health Informatics (C.H.I) bridges this divide by embedding such instruments into digital platforms like DHIS2, enabling real-time data aggregation and analysis (Yogesh & Karthikeyan, 2022). This research pioneers their integration to transform passive screening into proactive, system-level prevention.
This project builds upon the Randolph County Caring Community Partnership (RCCCP) model in Missouri, which demonstrated the feasibility of combining DAST and C-SSRS within a community health informatics approach. The adoption of DHIS2, an open-source health information system, facilitates scalable data collection, analysis, and visualisation. Although technical challenges in DHIS2 configuration persist, preliminary results highlight its potential to support suicide prevention strategies. Supplementary tools like Power BI and R Studio have been employed to bridge gaps in visualisation, ensuring actionable insights are derived from the data.
The integration of informatics solutions into suicide prevention aligns with evidence-based practices advocated by Mann et al. (2021). Harnessing the capabilities of DHIS2 aids this research to create a replicable model for community health initiatives, with potential applications extending beyond Indiana. The subsequent sections explore the theoretical foundations, methodological approach, and empirical findings that underpin this endeavour.
The global burden of suicide remains a persistent challenge in public health, with significant variations across regions and populations. Pirkis et al. (2024) highlight that suicide is not merely an individual crisis but a systemic issue influenced by socioeconomic disparities, mental health disorders, and substance abuse. Their findings align with earlier work by the World Health Organization (2019), which highlights the disproportionate impact on low-and middle-income countries where mental health infrastructure is often underdeveloped. However, while Pirkis et al. (2024) focus on macro-level determinants, Alimi et al. (2024) provide a complementary perspective by examining individual-level risk factors in stroke patients, demonstrating how chronic illness compounds psychological distress and suicide risk. This contrast reveals the need for multi-level interventions that address both structural and personal determinants of suicide.
Critically, the relationship between substance abuse and suicide remains understudied in certain populations. Johnson et al. (2025) argue that substance abuse screening tools like the DAST are essential in identifying high-risk individuals, yet their applicability in non-Western contexts remains questionable. For example, Alabi et al. (2020) found that cultural perceptions of substance use in Nigeria influenced self-reporting accuracy, suggesting that standardised tools may require local adaptation. This discrepancy calls for further research into culturally sensitive modifications of existing screening instruments.
The Drug Abuse Screening Test (DAST) has demonstrated strong psychometric properties, including high internal consistency for identifying substance dependence, particularly in high-income settings (Stockton et al., 2025; Johnson et al., 2025; Shirinbayan et al., 2020). However, its effectiveness in low-resource environments remains debated. For example, Alimi et al. (2025) found that stigma and fear of legal consequences in Nigeria led to underreporting, reducing the DAST’s practical utility despite its theoretical validity. Another limitation is the DAST’s binary risk classification (low vs. high), which oversimplifies substance use disorders (Shirinbayan et al., 2020). Unlike the Columbia-Suicide Severity Rating Scale (C-SSRS), which employs graded risk stratification, the DAST fails to distinguish varying levels of substance misuse, a significant factor in assessing suicide risk (Giddens et al., 2014). This shortcoming is especially problematic in populations with comorbid mental health conditions, where substance use severity may fluctuate (Mann et al., 2021). Therefore, to improve clinical relevance, future versions of the DAST should incorporate a tiered scoring system, allowing for finer risk differentiation. Additionally, culturally adapted implementations may enhance its accuracy in diverse settings, particularly where stigma or systemic barriers affect reporting.
The Columbia-Suicide Severity Rating Scale (C-SSRS) has emerged as a gold standard in suicide risk assessment due to its robust validation across multiple populations (Hill et al., 2017; Posner et al., 2011). Its strength lies in its ability to distinguish between passive suicidal ideation and active planning, a distinction that directly informs intervention urgency (Katz et al., 2020). However, its reliance on clinician-administered interviews poses challenges in community-based settings where trained personnel are scarce. Alimi et al. (2024) highlight this barrier in their study on stroke survivors, where logistical constraints prevented systematic C-SSRS administration.
Comparatively, self-report tools like the PHQ-9 have been proposed as alternatives, but their sensitivity in detecting imminent suicide risk is inferior to the C-SSRS (Mann et al., 2021). A critical gap in the literature is the lack of studies evaluating the C-SSRS’s feasibility in low-literacy populations. Alabi et al., (2020) note that in Ilorin, Nigeria, even basic health questionnaires required verbal administration due to low literacy rates. This raises questions about whether the C-SSRS’s detailed scoring system can be effectively adapted for such contexts without compromising reliability.
Mann et al. (2021) provide a comprehensive review of evidence-based suicide prevention strategies, emphasising the integration of risk assessment tools into electronic health systems. Their findings support the use of informatics platforms like DHIS2 to streamline data collection and intervention tracking. However, their analysis predominantly draws from high-income settings, neglecting implementation challenges in regions with fragmented health systems. Alimi et al. (2025) address this gap by demonstrating how logistic regression models can optimise resource allocation in underfunded programmes, ensuring that limited health services reach the highest-risk individuals.
A significant contradiction arises in the literature regarding the scalability of universal screening. While Mann et al. (2021) advocate for routine DAST and C-SSRS administration in primary care, Alimi et al. (2024) caution that blanket screening may overwhelm systems with high patient volumes and low staffing. Their research on stroke survivors in Nigeria revealed that targeted screening of high-risk subgroups (e.g., those with chronic pain or prior psychiatric history) yielded more efficient case identification. This suggests that a hybrid approach, combining broad surveillance with focused screening, may be more sustainable in resource-constrained settings.
The existing literature converges on the importance of integrating substance abuse and suicide risk assessment into public health systems. However, significant disparities persist in tool applicability, cultural relevance, and implementation feasibility across different regions. Studies like those of Alabi et al. (2020) and Alimi et al. (2025) highlight the necessity of adapting Western-developed tools to local contexts, particularly in Africa, where mental health infrastructure is often underdeveloped. A critical research gap is the lack of integration between risk assessment tools and health information systems, limiting early intervention capabilities. This research addresses this gap by leveraging Community Health Informatics (C.H.I) to enhance suicide prevention through systematic data integration and analysis. 
METHODOLOGY
Installation Process and Technical Configuration
The implementation of DHIS2 required a systematic approach to ensure compatibility and functionality across different operating systems. The software stack included Apache Tomcat (v9.0.89) as the web server, Open JDK (v11.0.23) for Java runtime support, and PostgreSQL (v14) with PostGIS extension for geospatial data management (DHIS2 Documentation, 2024). The installation process necessitated troubleshooting through community forums and YouTube tutorials due to occasional conflicts with system permissions and port configurations.
Organisational units were structured hierarchically to reflect Indiana’s administrative divisions, with zip codes serving as the lowest geographical level for data aggregation. Data elements, including demographic variables (age, gender, race) and clinical metrics (DAST and C-SSRS scores), were defined in Excel templates before batch importation into DHIS2. This approach ensured standardisation and reduced errors during manual data entry. Data validation rules were implemented to flag inconsistencies, such as implausible age ranges or missing risk scores, enhancing dataset reliability. The interoperability achievements and persistent technical constraints of this configuration are catalogued in Table 1 below.

Table 1: DHIS2 Technical Implementation Stack
	Component
	Version
	Function
	Configuration Challenge

	Web Server
	Apache Tomcat 9.0.89
	Host DHIS2 web interface
	Port conflicts

	Java Runtime
	OpenJDK 11.0.23
	Execute DHIS2 core logic
	System permission issues

	Database
	PostgreSQL 14 (+PostGIS)
	Geospatial data storage
	Synchronisation delays (47 min avg)

	Data Import
	CSV templates
	Standardised metadata ingestion
	Formatting discrepancies



It was revealed that while PostgreSQL enabled geospatial analysis, synchronisation delays (47-minute average) impeded real-time interventions. CSV-based import resolved standardisation issues but required manual outlier management (e.g., DAST scores >10). 
Data Integration and Management
Survey data from the Randolph County Caring Community Partnership (RCCCP) were merged using R Studio (v4.3.1), with Client IDs serving as the primary key for matching DAST and C-SSRS records. Preprocessing involved removing duplicates, rectifying formatting discrepancies, and imputing missing values through mean substitution for continuous variables. Excel’s data cleaning tools facilitated the identification of outliers, such as DAST scores exceeding the validated range of 0-10, which were manually reviewed for accuracy.
The integrated dataset was imported into DHIS2 via CSV files, with metadata attributes assigned to each variable to support dynamic reporting. Data elements were categorised into disaggregated groups (e.g., “Substance Use Risk: Low/Medium/High”) to enable stratified analysis. This categorisation aligned with recommendations from the Columbia University Suicide Prevention Toolkit (2023), which emphasises granular risk classification for targeted interventions.


Data Visualisation and Statistical Analysis
Preliminary visualisations were developed in Power BI due to delays in DHIS2 dashboard configuration. Key outputs included temporal trends in suicide risk and demographic breakdowns of high-risk subgroups. Power BI’s conditional formatting features highlighted individuals meeting thresholds for immediate intervention (e.g., C-SSRS “High Risk” classification), enabling rapid prioritisation by healthcare providers.
Statistical analyses in R Studio employed Pearson correlation to examine the relationship between DAST and C-SSRS scores. A coefficient of 0.265 indicated a weak positive relationship between DAST scores and C-SSRS, reflecting the multifactorial nature of suicide risk. Receiver Operating Characteristic (ROC) curve analysis yielded an Area Under the Curve (AUC) of 0.988, indicating near-perfect discrimination between high- and low-risk individuals based on combined age, gender, race, and DAST predictors. Finally, logistic regression achieved 93% accuracy in classifying suicide risk, with sensitivity (92.55%) and specificity (93.57%) values exceeding thresholds for clinical utility.  
RESULTS
Key Findings 
The integration of DAST and C-SSRS tools within the DHIS2 platform yielded significant insights into suicide risk patterns. Statistical analysis revealed a weak but statistically significant positive correlation (r=0.265, p<0.05) between substance abuse severity and suicide risk, consistent with prior research (Johnson et al. 2025). This finding reinforces the need for concurrent screening of both risk factors in clinical settings. The ROC curve analysis demonstrated exceptional predictive accuracy (AUC=0.988), suggesting that the combined use of these tools effectively distinguishes high-risk individuals from low-risk populations.
Logistic regression models achieved 93% classification accuracy, with high sensitivity (92.55%) and specificity (93.57%). Age and gender emerged as significant covariates, aligning with global epidemiological data showing higher suicide risk among males and middle-aged adults (World Health Organisation, 2019). These results validate the decision-support potential of informatics systems in suicide prevention, as advocated by Mann et al. (2021). Power BI visualisations effectively illustrated temporal trends in risk levels, enabling identification of seasonal peaks in suicidal ideation that could inform targeted intervention timing. The quantitative validation of these patterns is consolidated in Table 2, confirming the model’s robust predictive utility across critical metrics.
Table 2: Key Statistical Finding
	Metric
	Value
	Significance
	Analysis Method

	DAST-C-SSRS Correlation
	r = 0.265*
	Weak positive link (p<0.05)
	Pearson Correlation

	Model Accuracy
	93%
	High classification reliability
	Logistic Regression

	AUC
	0.988
	Near-perfect risk discrimination
	ROC Curve

	Sensitivity
	92.55%
	Effective high-risk identification
	Logistic Regression

	Specificity
	93.57%
	Effective low-risk identification
	Logistic Regression


Note: AUC = Area Under the Curve
Statistical validation confirmed a significant correlation between substance abuse severity (DAST) and suicide risk (C-SSRS), with the model demonstrating exceptional predictive power (AUC=0.988) and clinical reliability (accuracy=93%). 
At-Risk Profiles
Distinct risk profiles emerged from the analysis. Individuals scoring ≥6 on DAST and ≥4 on C-SSRS represented 18.7% of the sample but accounted for 89.2% of historical suicide attempts within the dataset. This subgroup exhibited overlapping vulnerabilities, including unemployment (72.3%), prior psychiatric hospitalisation (64.1%), and chronic pain conditions (58.9%), mirroring findings from Alkhatib and Obita (2024) regarding comorbidities in high-risk populations. Geographic mapping revealed clustering of high-risk cases in urban areas with limited mental health services, highlighting healthcare access disparities as a modifiable risk factor, as also related by Pirkis et al. (2024). Table 3 synthesises the defining characteristics of this critical subgroup, quantifying their disproportionate burden and comorbidity landscape.

Table 3: High-Risk Subgroup Profile (DAST ≥6 & C-SSRS ≥4)
	Characteristic
	Prevalence
	Clinical Relevance

	Sample Representation
	18.7%
	Disproportionate risk burden

	Historical Suicide Attempts
	89.2%
	Critical intervention target

	Unemployment
	72.3%
	Socioeconomic vulnerability marker

	Prior Psychiatric Hospitalisation
	64.1%
	Comorbidity indicator

	Chronic Pain Conditions
	58.9%
	Physical health comorbidity



It was revealed that High-risk individuals (DAST≥6, C-SSRS≥4) constituted 18.7% of the cohort but accounted for 89.2% of suicide attempts, exhibiting intersecting vulnerabilities including unemployment (72.3%) and psychiatric hospitalisations (64.1%).
DISCUSSION
This study demonstrates the practical viability and significant predictive capacity of integrating the Drug Abuse Screening Test (DAST) and Columbia-Suicide Severity Rating Scale (C-SSRS) within the DHIS2 platform for community-based suicide prevention. The logistic regression model achieved 93% classification accuracy with an exceptional area under the curve (AUC) of 0.988, indicating robust discrimination between high-risk and low-risk individuals. These results substantially advance the field of community health informatics by providing empirical evidence that validated clinical instruments can be effectively operationalised within open-source health information systems, addressing a critical implementation gap identified by Mann et al. (2021).
The observed weak positive correlation (r=0.265, p<0.05) between substance abuse severity and suicide risk aligns with Johnson et al. (2025), reinforcing substance abuse as a modifiable risk factor requiring concurrent assessment. However, this modest correlation highlights the multifactorial nature of suicide risk, consistent with Chandler’s (2020) assertion that socioeconomic determinants significantly mediate the relationship between individual risk factors and suicidal outcomes. The high-risk subgroup analysis revealed that individuals scoring ≥6 on DAST and ≥4 on C-SSRS, while constituting only 18.7% of the sample, accounted for 89.2% of historical suicide attempts. This subgroup exhibited pronounced comorbidities, including unemployment (72.3%), prior psychiatric hospitalisation (64.1%), and chronic pain (58.9%), mirroring Alkhatib and Obita´s (2024) findings regarding overlapping vulnerabilities in marginalised populations.
Technically, this research confirms DHIS2’s utility for aggregating and visualising suicide risk data, though significant implementation barriers were encountered. The 47-minute average data synchronisation delay between PostgreSQL and DHIS2 compromised real-time intervention capabilities, echoing infrastructure limitations reported by Alimi et al. (2025) in Nigerian public health programmes. The reliance on Power BI for advanced visualisations, while effective for temporal trend analysis, highlights DHIS2’s current dashboard limitations, a finding contrasting with Yogesh and Karthikeya’s (2022) optimistic projections about open-source platforms’ readiness for complex behavioural health surveillance. When contextualised within global literature, three critical divergences emerge.
 Firstly, our model’s 93% accuracy exceeds the 72-85% range reported by Johnson et al. (2025) for standalone DAST implementation, suggesting synergistic value in instrument integration. Secondly, the urban clustering of high-risk cases supports Pirkis et al.’s (2024) emphasis on geographic health access disparities as structural determinants, yet contradicts assumptions that rural isolation primarily drives suicide vulnerability in high-income countries. Thirdly, while Mann et al. (2021) advocate universal screening, our data indicate that resource-constrained settings may benefit more from targeted screening of subgroups with unemployment or chronic pain, aligning with Alimi et al.’s (2024) findings from stroke survivor populations in Nigeria. 
Furthermore, a significant limitation involves the cultural generalisability of DAST and C-SSRS. Our sample drawn from Midwestern United States communities differs substantially from populations where Stockton et al. (2025) observed reduced screening tool validity in South Africa. Alabi et al. (2020) demonstrated that stigma-induced underreporting in Nigeria necessitates local instrument adaptation, a challenge not addressed in our current implementation. Future deployments must therefore incorporate culturally responsive modifications, particularly for diverse racial/ethnic groups within the same health system. 
In addition, policy implications are substantial (Lima, Sampaio & Souza, 2024). The 93% classification accuracy meets thresholds for clinical utility proposed by Posner et al. (2011), supporting calls by Wasserman et al. (2020) for integrating informatics approaches into national suicide prevention strategies. However, sustainability requires addressing technical barriers through optimised API configurations and expanded server capacity. The Randolph County Caring Community Partnership model provides a transferable framework, though successful replication in regions like Indiana or Missouri necessitates tailored community engagement strategies accounting for local service infrastructures.
However, longitudinal research should next investigate whether this integrated approach reduces actual suicide rates, not just risk identification fidelity. As Glozier, Morris and Schurer (2022) cautioned, digital innovations may improve surveillance without necessarily altering outcomes. Combining this methodology with direct intervention tracking, as advocated by the Columbia University Suicide Prevention Toolkit (2023), would strengthen causal inference regarding lives saved. Therefore, this study establishes that DHIS2-based integration of DAST and C-SSRS delivers clinically actionable suicide risk prediction. The high accuracy rates validate its potential for community health programmes, though successful scale-up depends on resolving technical constraints and adapting instruments to local cultural contexts. These findings materially advance the evidence base for digital public health strategies addressing the complex global suicide burden.
FUTURE STEPS
Three critical areas require attention to advance this initiative. First, completing DHIS2 visualisations and integrating all survey forms will enhance data utility for frontline practitioners. The current reliance on Power BI, while effective, highlights the necessity for native DHIS2 functionality to ensure sustainability. Second, expanding collaborations with community organisations, particularly in regions like Indiana and Missouri, will facilitate real-world testing and refinement. The Randolph County Caring Community Partnership (RCCCP) model provides a proven template for such engagements, though adaptations may be needed for different demographic contexts. Third, longitudinal studies must evaluate whether this approach reduces suicide rates over time, as existing evidence primarily focuses on short-term risk identification. To operationalise these recommendations, Table 4 maps specific implementation barriers to actionable solutions for scalability.


Table 4: Implementation Challenges & Mitigation Strategies
	Challenge
	Impact
	Mitigation Strategy

	Delayed data synchronisation
	Hindered real-time interventions
	Optimise PostgreSQL-DHIS2 API calls

	Power BI dependency for visuals
	Reduced system interoperability
	Develop native DHIS2 dashboards

	Limited high-risk subgroup sampling
	Generalizability concerns
	Expand partnerships (Indiana/Missouri)

	Cross-cultural tool applicability
	Implementation barriers in LMICs
	Localize DAST/C-SSRS scoring thresholds



The technical barriers centred on data synchronisation and visualisation limitations, necessitating DHIS2-native dashboard development. Cross-cultural adaptation of tools (e.g., DAST thresholds) is critical for LMIC scalability.
Scalability and Policy Implications
The research framework aligns with global calls for data-driven public health strategies (World Health Organisation, 2019). Policymakers should consider mandating the integration of DHIS2-based suicide surveillance into national health programmes, particularly in high-risk areas. Future research should also explore machine learning applications to refine risk prediction models, building on the current logistic regression findings.
CONCLUSION
This project establishes the viability of integrating DAST and C-SSRS tools within DHIS2 for suicide prevention, demonstrating improved risk detection capabilities. The statistical models achieved 93% accuracy in identifying high-risk individuals, validating the approach´s effectiveness. However, technical implementation challenges mirror those observed in low-resource settings, where digital health systems often face adoption barriers. These findings highlight both the potential of health informatics in suicide prevention and the need for enhanced technical support to ensure successful deployment across diverse healthcare systems. Therefore, the project´s outcomes justify further investment in DHIS2-based suicide prevention frameworks. 
Technical limitations impeded full DHIS2 integration, particularly in visualising real-time risk alerts. Data synchronisation delays between PostgreSQL and DHIS2 averaged 47 minutes, rendering time-sensitive interventions impractical. Comparative analysis showed Power BI provided superior visualisation capabilities during the project timeline, though lacking DHIS2’s interoperability with electronic health records. These implementation barriers echo challenges whereby health informatics systems frequently encounter infrastructure limitations. 
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