Supplementary Material 4. Twelve interaction maps based on the joint latent space item
response model applied to each subgroup by center. (Male group under 50 (Center 1), Male
group under 50 (Center 2), Male group under 50 (Center 3), Male group over 50 (Centerl),
Male group over 50 (Center2), Male group over 50 (Center3), Female group under 50
(Center 1), Female group under 50 (Center 2), Female group under 50 (Center 3), Female

group over 50 (Center 1), Female group over 50 (Center 2), Female group over 50 (Center

3))

We applied a joint LSIRM for each subgroup by center to observe the heterogeneity of item
interactions among three centers. In general, the LES and BDI-II items asking similar questions
are located closely one another for all subgroups. However, item interactions for each center
show some heterogeneous patterns. In the male groups, the interactions among items from center
3 show more even patterns than the other centers. Specifically, the BDI-II items are relatively
evenly distributed around the LES items in the interaction map of center 3 while the items for the
male groups from center 1 and center 2 show more clear clusters. In the female groups, the items
from center 3 show much stronger interactions one another than those from the other centers.
The LES and BDI-II items are located closely one another in the interaction map of center 3

while the items for the female groups from center 1 and center 2 show more clear clusters.
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Figure 1: Interaction maps by center of the male groups. The numbers and letters represent the latent positions of LES and BDI-II

items, respectively.
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Figure 2: Interaction maps by center of the female groups. The numbers and letters represent the latent positions of LES and BDI-II

items, respectively.
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