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DEEP LEARNING APPROACHES TO INFORM NETWORK-BASED HIV INTERVENTIONS AMONG PWID

BACKGROUND

° People who inject drugs (PWID) represent a key population with high HIV
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STUDY PROCEDURES

° All participants provided written informed consent.

° Biometric registration was performed to identify duplicates and establish
cross-network linkages.

We then used the Neural Overlapping Community Detection (NOCD),
which combines a graph neural network (GNN) with a Bernoulli-Poisson
model to detect community overlap. The GNN architecture of NOCD uses a
2-layer Graph Convolutional Network (GCN) defined as:

F:= GCNgy(4,X) = ReLU(AReLU(AXWD )W @)

Where 4 = D~'/2AD~'/? is the normalized adjacency matrix, A = A + I is

Figure 2. (A) Communities detected by modularity analysis of a sociospatial network of 2,512 people who inject drugs and 181 injection venues in New Delhi, India, and (B) the number of communities a node belongs to as identified by Neural Overlapping Community Detection.
Circular nodes represent persons and square nodes represent venues. Nodes are sized by degree.

HIV INCIDENCE AND NETWORK-LEVEL RISK FACTORS FOR HIV

* Participants’ venue ties were more stable than injection partner ties and
they often reported new injection partners from spaces they commonly
injected, suggesting that spaces are a more durable point of intervention.

* Deep learning community overlap detection methods further identified that
venues, as opposed to individuals, tended to overlap more communities and
hence, provide a better mechanism for dissemination of interventions.
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Table 2. HIV incidence by network community

Table 3. Network-level risk factors for HIV incidence by multivariable Poisson
regression. Model was adjusted for individual-level factors including age, sexual

activity, needle/syringe sharing, and injection frequency.
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