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Background:
Suicide as a Global Health Concern

1. | High Mortality 9 | Disproportionate
Impact

Over 700,000 deaths 77% of deaths in low-middle-
annually worldwide. Income countries.

3. | South Asia

One of the highest estimates.




Background:
Increased Risk for GBMSM

Suicidal Ideation
21% Global Prevalance

] Suicide Attempts
~ 12% Global prevalence.




Background:
Severe Vulnerability in Nepal

Suicide Ideation

Suicide Plan
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Multi-Level Barriers and Increased Suicide Risk Among GBMSM

Societal Level Intersectional stigma (sexuality and suicidality)
In the broader culture

Community Level
Lack of trained providers

Non-existent LGBT-affirming suicide prevention

Interpersonal Level SErvices

Stigma and discrimination from providers
Lack of trust in providers
Forced marriages

Individual Level
« Fear of encountering discrimination

+ Difficulty expressing suicide concerns
« Transportation and financial concerns
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HIGH DIGITAL ACCESS HIGH WILLINGNESS

OIS willing to receive

of GBMSM in Nepal own
smartphones with internet access

engage Iin virtual support via
and 88% use the internet daily

mHealth.

;
STRONG INTEREST IN TAILORED APPS

EEA use digital devices to search
for health info; participants
preferred confidential, LGBTIQA+-

friendly mHealth platform.

mental health information and




Ecological Momentary Assessment (EMA)

Purpose
- Minimize recall bias.
» Capture dynamic
behavior in real-time.
- Repeated assessments.

EMA
« Collection of real-time

data on participants'
behaviors, thoughts, and
feelings in their natural
environment.

Method
. Assessments mainly via

mobile devices.
. Completed at specific
moments.
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EMA Data Collection Measures

() —

Emotional Sleep Patterns Smoking

h

Social Support Suicidal Ideation
States Habits

Tracked for quality
Asse_ssed through and duration. Frequency and
daily surveys. intensity recorded

Measures were derived from EMA constructs assessed three times daily. These measures
captured the temporality of the data.

Perceived levels of
support measured. C-SSRS items



6 Cross-Validation
Conducting 5-fold cross-

StatlSthal An aIySIS gvalidation with various
Iparamteters | M

and Outcomes

Applying Random Forest
and Light GBM models

4 Feature Integration
Merging features for
improved model

“performance

3 |Model Execution
Running initial models
lon cleaned data W

]

2 Data Cleaning
Preparing and cleaning
"data for analysis
N\
1 | Tool Setup

Setting up Python and
"essential libraries for data
analysis



Results - Demographic
Characteristics

217.8 8%

Mean Age Percentage identifying as gay




EMA Adherence Rates

RSl

50 -

25 -

Morning Afternoon Evening

Adherence rates were consistent across different times of day. These rates suggest good compliance with the EMA protocol.



ML Model Performance

The LightGBM
model
demonstrated
strong performance
in predicting next-
day suicidal
ideation.

Accuracy  93.6%

AUC 95.6%

Precision : 81%
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Key Predictive Features

Emotional Stress Prior Suicidal Ideation Sleep Quality

Cumulative emotional stress was a Prior-day suicidal ideation was highly Prior-day sleep quality impacted

significant predictor. indicative. predictions.



Implications and Utility

Real-Time ldentification

Digital tools can identify at-risk individuals in real-time.
Resource-Limited Settings

2 | - |
Useful even in resource-limited settings.
Suicide Prevention

3 - - | |
Optimize for suicide prevention strategies.
Intervention Development

4

Essential for future intervention development.



Conclusion and Future Directions

Demonstrated Potential 1

Mobile-based EMAs can predict suicidal ideation.

Broader Use 3

Expand use Iin suicide prevention strategies.

Optimize Tools

Future research should optimize these tools.
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