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Introduction Methods
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Learning Objectives:

1. Describe the November 20, 2021 Red Hill water crisis.

2. Compare reported symptoms following JP-5 jet fuel exposure with clinically recognized syndromes.

3. Explain the importance of longitudinal health data collection following environmental exposure events.

e Review of secondary literature included searches for systematic reviews, meta-analyses, scoping reviews, and toxicological profiles.
e No publication year restrictions were applied.

e Search terms targeted syndromes potentially related to toxic or other exposures to identify symptoms and diagnostic criteria.

e To ensure validity and meet scientific standards, eligible publications were restricted to those that underwent a peer-review process.

Problem: Reported symptoms from those exposed during the Red Hill water crisis spanned multiple body systems; many reported symptoms lasting
longer than 30 days. Currently, there is no recognized clinical syndrome for this type of exposure.

Red Hill Registry Questionnaire

e Adults (18 years or older) who self-identified as living, working, attending school or visiting the Red Hill water line during November 20, 2021, to March
18, 2022, received and completed the Baseline Questionnaire.

e The Baseline Questionnaire includes questions about demographics, military affiliation, exposure behaviors, health, and residential history.

e The health section in the Baseline Questionnaire asks detailed questions on general symptoms, as well as frequency and duration. It also includes
questions about new or worsening conditions.

Data Analysis (n=420)

e A latent class analysis (using R packages poLCA) was conducted to identify unobserved (latent) subgroups based on symptoms experienced among the
Red Hill Registry participants. The Bayesian Information Criterion (BIC) was used to determine the optimal number of latent classes.

e Participants were grouped into three homogeneous latent classes based on similarities in their symptom-response patterns. The conditional probability
of each symptom in each class was estimated and illustrated in the figures below.

The Gap: Current evidence on health outcomes associated with jet fuel exposure is primarily based on inhalation and dermal exposures among men of
working age. Occupational studies conducted thus far have not distinguished between pre- or post-combustion exposures, ultimately limiting the
ability to attribute toxicological outcomes to specific forms of the fuel and their unique chemical compositions.! The Red Hill exposure involved
ingestion as an exposure route, an area with significantly limited research. In the ACE investigations, 80% of respondents reported symptoms that
persist beyond 30 days and 55% reported worsening of pre-existing conditions following exposure.?* The Red Hill community experienced prolonged
exposure through multiple pathways, making it complex and difficult to characterize, and also difficult to associate exposure with clinical outcomes or
syndromes. This preliminary analysis aims to lay the groundwork for identifying whether a diagnostic framework or ICD-10 diagnostic code may be
needed to support care for those exposed.

Red Hill Water Crisis Latent Class Analysis

q Figure 1: Map of the Navy’s Water System
Flushing Zones. (https.//go.hawaii.edu/qbi)

The Red Hill Bulk Fuel Storage Facility is a massive underground complex of 20 steel-lined tanks drille Figure 2: Latent Class Analysis of Current Adult Baseline Questionnaire Participants by Probability of Symptoms in Each Class.

into the side of a mountain ridge, resting 100 feet above Oahu’s sole-source aquifer. Constructed during
World War II to store up to 250 million gallons of fuel, the facility supplied the U.S. Navy’s Pacific Fleet
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