
Results

Table 2: ALS Eastern subjects were not more likely to report 
waterbody or algae exposure.
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• The higher mortality in Eastern NC may not be due to familial cases
• Participation in water activities as well as direct pesticide exposure may play 

a role in higher ALS mortality in Eastern NC
• Active water exposure may be higher risk than passive exposure, as indicated 

in a similar study (5)
• Future studies should investigate the relationship between waterbody and 

pesticide exposure in the development of ALS
• More subjects should be recruited to increase the study’s power
• Our study’s design was limited by the potential for recall bias 
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Methods
• Eastern and Central NC regions were chosen based on ALS mortality and proximity 

to algal blooms (Figure 3)
• 24 ALS patients (8 Eastern, 16 Central) and 13 healthy controls (3 Eastern, 8 Central) 

were enrolled at the Duke ALS Clinic
• Subjects responded to a questionnaire developed by Stommel et al (5) to assess 

lifetime environmental exposures
• Statistical analysis was performed using Fisher’s exact test, Mann-Whitney Test, and 

Kruskal-Wallis Test in JMP Pro 17.2.0

Background
• Approximately 90% of amyotrophic lateral sclerosis cases are sporadic (no known 

family history) (1)
• Current theories suggest that ALS develops due to the cumulative effects of 

environmental exposures and genetic susceptibility (2)
• Cyanobacterial harmful algal blooms (CHABs) have been shown to produce the 

neurotoxin BMAA, which has been implicated in ALS development (3)
• There is evidence that pesticide exposure also increases ALS risk (4)
• A higher-than-expected number of ALS deaths have been found in Eastern North 

Carolina (Figure 1), where CHABs and agricultural activity are common (Figure 2)

Prior to six months ago, had you ever lived in a home located on or near (within a 
two-mile distance) a lake, river, pond, estuary, ocean, or waterbody?

ALS EASTERN ALS CENTRAL OR (95% CI)
No 2 (25%) 2 (13%) 1.0 (ref)

Yes, part-time residence 1 (13%) 1 (6%) 1.00 (0.03, 29.81)
Yes, full-time residence 5 (63%) 13 (81%) 0.38 (0.04, 3.52)

Total 8 (100%) 16 (100%)

If yes to the previous question: Have there ever been blue green algae “blooms” or 
green surface scum on the water body’s surface?

ALS EASTERN ALS CENTRAL OR (95% CI)
No 3 (50%) 7 (50%) 1.0 (ref)
Yes 3 (50%) 7 (50%) 0.75 (0.12, 4.66)
Total 6 (75%) 14 (88%)

Credit: Lisa Satterwhite, Matthew Avery, and Martyn Darby Credit: NC Department of Environmental Quality, Division of Water Resources 

Figure 1: ALS mortality/100,000 (1999-2023) Figure 2: Confirmed algal blooms (2012-2019)
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Figure 3: Study areas

Green: Central NC
Orange: Eastern NC

CHAB
Non-CHAB

ALS 
EASTERN

ALS 
CENTRAL p value

No 7 (88%) 14 (88%)
Yes 1 (13%) 1 (6%)
Unknown 0 (0%) 1 (6%)
Total 8 (100%) 16 (100%) 1.00

Table 1: There was no difference in 
family history of ALS between the ALS 

Eastern and Central groups.

Table 3: ALS Eastern 
subjects were more 

likely to have 
regularly participated 

in water activities.

Swimming in Lakes or Rivers
ALS EASTERN ALS CENTRAL OR (95% CI)

No 4 (50) 15 (100) 1.0 (ref)
Yes 4 (50) 0 (0) 31.00 (1.39, 691.30)*

Total 8 (100) 15 (94)

Boating, sailing, or kayaking
ALS EASTERN ALS CENTRAL OR (95% CI)

No 4 (50) 14 (93) 1.0 (ref)
Yes 4 (50) 1 (7) 14.00 (1.20, 163.00)*

Total 8 (100) 15 (94)

ALS EASTERN ALS CENTRAL OR (95% CI)
No 6 (75) 14 (88) 1.0 (ref)
Yes 2 (25) 2 (13) 2.33 (0.26, 20.66)
Total 8 (100) 16 (100)

Table 4: Pesticide 
exposure was more 

common in ALS 
Eastern subjects.

1. Eastern NC residents are more likely than Central NC residents to have sporadic 
vs. familial ALS.

2. Eastern NC residents are more likely to have been exposed to cyanobacteria 
harmful algal blooms (CHABs) through residential proximity, activities, and diet.

3. Eastern NC residents are more likely to have been exposed to pesticides through 
work and/or hobbies. 


