
Objectives
• Identify and verify cases of IBD among residents of NWA
• Assess associations between cases of IBD and potential 

environmental exposures

Results
Questionnaires
• Responses = 119
• Self-report cases of IBD = 19

• 17 cases confirmed

Cases
• 11 unrelated individuals
• 1 sibling pair; 1 sibling pair and 2 nephews

• Case Characteristics – Table 1

• Incidence:  
• IBD: 95/100,000 person-years (95% CI 55-152)
• UC: 76/100,000 person-years (95% CI 39-133)
• CD: 30/100,000 person-years (95% CI 10-70)

• Prevalence in 2011:
• IBD: 4857/100,000 (95% CI 2829-7777)
• UC: 3429/100,000 (95% CI 1772-5990)
• CD: 1429/100,000 (95% CI 464-3335)

• Exposures
• Cases more likely to be non-smokers (88 vs 43%, 

p=0.007)
• 7 cases lived on one street along the river

Discussion/Conclusions
• A large cluster of IBD has been confirmed in NWA

• Exposures appear more strongly associated with UC

• Incidence and prevalence rates are conservatively 
10-15 times expected

• This cluster warrants further investigation to assess 
cases and exposures to identify potentially novel 
environmental risk factors for IBD
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Methods
• Questionnaire

• Part 1: demographic data, environmental exposures to 
known risk factors for IBD and exposures relating to the 
smelter

• Part 2: information regarding diagnosis of IBD, consent to 
review medical records to confirm the diagnosis

• Delivered by mail, email, and in person
• Analysis

• Descriptive statistics of cases
• Healthy controls matched for time/era in NWA, as well as 

by age and gender to assess environmental exposures
• Estimation of at risk population: 525

• 95% CI calculated assuming a Poisson distribution

Figure 2. Trail smelter photo, and 
metals released to air 1921-2005 
(Queneau 2011)

Figure 4. “Areas of injury to the 
forests in northern Stevens 
County, WA, due to the effects of 
sulphur dioxide in the air”. USDA, 
1936 (source: US National 
Archives, digitized by 
Environment International Ltd.)

Figure 3. Community Multiscale Air Quality 
output of estimated 1921-2005 cumulative 
deposition of lead from Trail smelter, in 
kg/km2 (ICF 2011)
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Cases n=17
Age 24 ± 9
Female 9 (53%)
Diagnosis

Ulcerative colitis 12 (70%)
Crohn’s disease 5 (30%)

ileitis 1 (20%)
ileocolitis 1 (20%)
colitis 1 (20%)
unknown 2 (40%)

Treatment
5-ASA 17 (100%)
steroids 12 (70%)
antibiotics 7 (41%)

immunomodulator
2 (12%)

anti-TNF 1 (6%)
surgery 8 (47%)

Figure 1. Map of Northport, WA

Table 1. Characteristics of IBD cases

Introduction
• A disease cluster is the occurrence of more than the 

expected number of cases of a disease grouped in time 
and place

• Disease clusters may be useful in identifying a common 
environmental risk factor

• A potential cluster of IBD was identified in Northport, WA 
(NWA) (Fig 1)
• 297 people (2010 census)
• stable population with little turnover
• located along the Columbia River
• south of a lead and zinc smelter in Trail, BC, Canada

• Extensive sampling from air, soil, sediment, surface and 
ground water, vegetable and fish has been done by 
organizations such as the WA State Dept of Health and 
Dept of Ecology, US Geological Society and the 
Environmental Protection Agency (Figs 2-4)

• In North America:
• Incidence of IBD 4-28/100,000 person-years
• Prevalence approaching 400/100,000

• Few environmental risk factors for IBD identified
• Smoking – risk factor for Crohn’s disease, protective for 

ulcerative colitis
• Industrialization? – increasing incidence of IBD in 

developing nations


