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Overview
This supplementary section presents detailed temporal patterns of insecticide-treated net (ITN) use and nighttime behaviors observed across study sites and seasons. Data are derived from direct observation conducted at 30-minute intervals over three consecutive nights during each survey round.
Behavioral categories include :
· Individuals inside and fully protected under an ITN (inside with ITN or Iw_ITN)
· Individuals inside and partially covered by an ITN (Inside partial cover ITN or Ipc_ITN
· Individuals inside without ITN protection (inside without ITN or Iwo_ITN)
· Individuals outside the household (Outside)
· And individuals absent from the household (Away).
These data complement the main results by illustrating the dynamic nature of ITN use across the night.
Figure S1: Temporal patterns of ITN use in Kalemie Health Zone during the rainy season

This figure illustrates the distribution of household members across behavioral categories over time. ITN use in Kalemie during the rainy season increased progressively between approximately 20:00 and 23:00, reaching peak levels during late-night hours (23:00-04:00). Despite high overall coverage, a consistent proportion of individuals remained indoors without ITN protection throughout the night. Partial ITN use was observed mainly after midnight, suggesting intermittent use or movement during sleep. Early morning hours (after 05:00) were characterized by a rapid decline in ITN use as individuals resumed daily activities.

Figure S2: Temporal patterns of ITN-use in Kalemie Health Zone during the dry season.

Compared with the rainy season, ITN use during the dry season followed a similar temporal structure but with slightly lower peak coverage and a higher proportion of individuals remaining unprotected during the night. These patterns suggest a seasonal influence on ITN adherence, potentially related to reduced mosquito nuisance during drier periods.









Figure S3: Temporal patterns of ITN-use in Manono Health Zone during the rainy season.

In Manono, ITN use increased steadily during the evening and remained high overnight during the rainy season. However, a notable proportion of individuals were only partially covered during peak sleeping hours, indicating incomplete protection. These patterns highlight that even in settings with high reported ITN use, correct and continuous ITN use is not universal.














Figure S4: Temporal patterns of ITN-use in Manono Health Zone during the dry season.

ITN use in Manono during the dry season was associated with more pronounced deviations from correct ITN use. Peaks of partial or absent protection were observed around 01:00-03:00, with up to one-third of individuals not fully protected at certain time points. These results suggest increased behavioral variability and reduced adherence to ITN use during periods of lower perceived malaria risk.













Figure S5: Reported versus Observed of ITN use across survey rounds in Kalemie Health Zone
 
This figure compares reported and directly observed ITN use across the four survey rounds in Kalemie HZ. Reported ITN use remained high throughout the study period, while observed ITN use showed moderate variation across rounds. In the fourth round, observed use slightly exceeded reported use. These site-specific results complement the main diagnostic performance table by showing that discrepancies between reported and observed use were generally modest at the aggregate level but varied by survey round.












Figure S6: Reported versus Observed of ITN use across survey rounds in Manono Health Zone

 
This figure compares reported and directly observed ITN use across the four survey rounds in Manono HZ. Reported ITN use declined over time, from 97.2% in the first round to 83.8% in the fourth round, while observed ITN use remained broadly comparable and even exceeded reported use in the third and fourth rounds. This pattern suggests that discrepancies between reported and observed use varied over time and were not uniformly in the direction of over-reporting. However, when interpreted alongside the diagnostic performance analysis, the overall pattern remains consistent with high sensitivity and limited specificity of self-reported ITN-use indicators.
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