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Background:  Short Creek, Arizona/Utah

• “Country,” rural, down-to-earth lifestyle is common
• Unique religious/cultural history with many recent 

changes
• Very large households are possible
• Several previous outbreaks of enteric illness and 

vaccine preventable illness 
• All post office boxes are in Arizona
• Road names and addresses do not necessarily match 

“official” designations
• Nearest ER is St. George, Utah
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Background:  E. coli O157

265,000 Shiga toxin-
producing E. coli (STEC) 

infections*

3,600 
hospitalizations

30 
deaths

In Utah:
• 91 infections
• 20 hospitalizations
• 0 deaths

* E. coli O157 causes 
about 36% of these 
infections 5



Background:  E. coli O157

• Symptoms:  diarrhea (often bloody) and abdominal 
cramps

• Incubation Period:  2-10 days with a median of 3-4 days 
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Timeline:
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Objectives of the Epi-Aid

1. Determine the scope and 
severity of the outbreak

2. Identify the ultimate source 
of the infections in this 
outbreak

3. Determine risk factors for 
infection with E. coli in Utah 
and Arizona

4. Develop public health 
recommendations to stop 
the current outbreak and 
prevent additional illnesses

8



Historical PFGE Pattern Information

• E. coli O157 PFGE patterns:
• EXHX01.6797/EXHX26.0332
• EXHX01.6818/EXHX26.0332
• EXHX01.6817/EXHX26.0332

• No previous isolates reported in the United States
• 11 clinical isolates from case-patients in this investigation
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Case Definitions

Confirmed:
• An illness in a resident of or individual with an epidemiologic link to the 

Hildale/Colorado City/Centennial Park community with onset of diarrhea 
after June 1

• AND with culture-confirmed E. coli O157:H7 with one of the three novel 
PFGE pattern combinations

• OR with doctor-diagnosed post-diarrheal hemolytic uremic syndrome 
(HUS)
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Case Definitions

Secondary case:
• A case-patient with onset date 3 days or more after contact with 

another case-patient.
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Case Finding

Confirmed:
• Primary:  7
• Secondary:  5
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Demographic Information

State No. of cases

UT 5

AZ 7

Total 12

Demographics

Age range (median) 1-28 yrs (3)

Age categories in years n (%)

<5 10 (83)

5-17 1 (8)

18-59 1 (8)

≥60 0 (0)

Sex n (%)

Female 5  (42)

Male 7 (58)

Outcomes n (%)

Hospitalized 9 (75)

HUS 4 (33)

Died 2 (17)

(8 households)
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Epi-curve:
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Initial Contact Diagram of Case-Patients:
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Methods

• Hypothesis Generation
• Focus Group Discussion
• Case-Control Study
• Contact Tracing
• Environmental 

Investigation

16



Hypothesis Generation

• 11 case-patients or guardians had been interviewed 
with the Arizona or Utah state STEC questionnaire
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Preliminary Hypotheses:

• Food
• Water
• Animal Contact
• Shopping at Local Store
• Person-to-person
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• Food
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• Water
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• Shopping at Local Store
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• Animal Contact
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• Person-to-person
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Timeline:
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Focus Group discussion:

Exposures:
• Meat
• Produce
• Raw milk & dairy
• Drinking water
• Animal contact
• Hygiene practices

After the focus group, we honed 
in on meat and animal contact 
for the case-control study.

Exposures:
• Meat
• Produce
• Raw milk & dairy
• Drinking water
• Animal contact
• Hygiene practices
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Timeline:

26



Case-Control Study
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Results of Case-Control Study

Table 1:  Frequencies and matched odds ratios for certain exposures.

Exposure
Cases 

Exposed (%)
Controls 

Exposed (%)
Matched Odds 
Ratio (95% CI)

Played in area with animal manure 4 (67%) 3 (19%) 7.67 (0.82-71.32)

Touched cow 2 (33%) 1 (6%) 5.27 (0.47-58.71)

Dogs wandered on property 4 (80%) 7 (44%) 4.05 (0.43-37.97)

Drank municipal water 3 (50%) 3 (19%) 3.13 (0.51-19.34)

Swimming 5 (83%) 10 (63%) 2.41 (0.27-21.27)

Consumed beef prepared at home 3 (50%) 12 (75%) 0.27 (0.03-2.82)

Consumed watermelon 5 (100%) 10 (63%) --
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Timeline:
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Results:  Environmental Investigation

Samples were collected from:

• Local Store

• Affected households

• Water sources

• Animals

• Other environments

143 samples

3 culture-
confirmed & 

PFGE-matched
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Positive environmental samples:

Collected July 3, 2017
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Positive environmental samples:

Collected July 3, 2017

Resulted  July 12, 2017 32



Positive environmental samples:

Collected July 12, 2017
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Positive environmental samples:

Collected July 12, 2017
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Timeline:
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Contact tracing:  Household Contact Diagram
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Summary:

• No food vehicle was identified
• The case-control study highlighted exposure to manure, 

cows, dogs, and municipal water as potential risks of 
infection

• Isolates with PFGE patterns matching the outbreak strain 
were found in three (3) animals that lived in close 
proximity of the first five cases

• Contact tracing illustrated the possibility of person-to-
person transmission
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The conclusion…

• “Contact with animal manure was the 
hypothesized source of the initial illnesses, 
with further spread via secondary person-to-
person transmission.”
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Recommendations:

• Create and promote community-specific manure management 
guidelines

• Promote proper sanitation and hand-washing practices as they pertain 
to animal and manure exposures
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