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EID 12/18/2007 Manuscript was cleared on 
12/17; Submitted to EID 
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Estimates from a Bayesian Model 
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lead author. 
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Preliminary FoodNet Data on the 

Incidence of Infection with 


Pathogens Transmitted Commonly 

Through Food --- 10 States, 2007




Relative Rates and Percent Change compared with 1996-1998 7

period for bacterial and parasitic infections, by pathogen, 
Foodborne Diseases Active Surveillance Network, United States, 
2007 

Relative 
Rate 

Percent 
Change 95% CI 

Campylobacter 0.67 33% decrease 38% to 28% decrease 

Listeria 0.58 42% decrease 54% to 28% decrease 

Salmonella 0.89 11% decrease 17% to 5% decrease 

Shigella 0.62 38% decrease 57% to 12% decrease 

STEC O157 0.73 27% decrease 40% to 12% decrease 

Vibrio 1.25 25% increase 10% decrease to 73% increase 

Yersinia 0.50 50% decrease 60% to 38% decrease 

Cryptosporidium 1.22 22% increase 20% decrease to 87% increase 

Cyclospora 0.25 75% decrease 91% to 30% decrease 



Figure 1a. Relative rates compared with 1996—1998 baseline period of laboratory-
diagnosed cases of infection with 8 Campylobacter, STEC O157, Listeria, Salmonella, and 
Vibrio, by year 
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Figure 1b. 9 Relative rates compared with 1996—1998 baseline period of laboratory-
diagnosed cases of infection with Shigella and Yersinia, by year 
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Figure 1c. 10 Relative rates compared with 1997—1998 baseline period of laboratory-
diagnosed cases of infection with Cryptosporidium, by year 
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11Healthy People 2010 Objectives


Pathogen 
Rate 

(cases/100,000 population) 

2007 2010 Objective 

STEC O157 1.2 1.0 

Campylobacter 12.5 12.3 

Listeria 0.27 0.24 

Salmonella 14.4 6.8 



12Incidence of bacterial and parasitic infections in 2007, by site and 

pathogen, Foodborne Diseases Active Surveillance Network, 
United States 

State All HP 
sites 2010 

CA CO CT GA MD MN NM NY OR TN 2007 Obj. 

Bacterial 

Campylobacter 28.24 15.74 13.98 7.20 5.24 17.50 17.29 11.93 18.83 7.34 12.48 12.30 

Listeria 0.25 0.34 0.34 0.33 0.27 0.14 0.20 0.26 0.24 0.26 0.27 0.24 

Salmonella 14.07 11.95 12.27 21.25 12.57 13.76 14.33 12.09 8.65 13.94 14.43 6.80 

Shigella 5.52 3.00 1.26 17.09 1.44 4.61 5.53 0.89 1.78 5.70 6.10 NA 

STEC O157 1.18 1.21 1.28 0.48 0.30 3.17 0.46 1.35 1.97 0.88 1.17 1.00 

Vibrio 0.37 0.15 0.46 0.25 0.37 0.15 0.00 0.21 0.22 0.05 0.23 NA 

Yersinia 0.50 0.15 0.49 0.46 0.09 0.43 0.20 0.37 0.51 0.22 0.35 NA 

Parasitic 

Cryptosporidium 1.24 3.87 1.20 2.32 0.30 5.79 5.78 2.07 3.49 2.17 2.59 NA 

Cyclospora 0.03 0.00 0.09 0.03 0.02 0.00 0.10 0.05 0.00 0.02 0.03 NA 



13Incidence of bacterial and parasitic infections in 2007, by age 
group and pathogen, Foodborne Diseases Active Surveillance 
Network, United States 

Age group National 
Health 

0-5 5-49 50+ Objective* 

Bacterial 

Campylobacter 23.39 11.29 12.51 12.30 

Listeria 0.56 0.07 0.63 0.24 

Salmonella 59.77 10.91 11.69 6.80 

Shigella 26.82 6.04 1.57 NA 

STEC O157 3.66 1.11 0.75 1.00 

STEC non-O157 1.19 0.44 0.24 NA 

Vibrio 0.07 0.21 0.31 NA 

Yersinia 1.85 0.17 0.39 NA 

Parasitic 

Cryptosporidium 6.56 2.76 1.34 NA 

Cyclospora 0.00 0.03 0.04 NA 

*Healthy People 2010 objectives for incidence of Campylobacter, Salmonella, Shiga toxin-
producing Escherichia coli O157 for year 2010 and for incidence of Listeria infections for 
year 2005. 



14 Salmonella serotypes

Number and incidence of top 10 Salmonella serotypes in 2007, 

Foodborne Diseases Active Surveillance Network, United States


Rank Serotype Number Incidence 
per 100,000 

1 Enteritidis 997 2.19 
2 Typhimurium 942 2.07 
3 Newport 582 1.28 
4* I 4,[5],12:i: 301 0.66 
4* Javiana 301 0.66 
6 Heidelberg 228 0.50 
7 Montevideo 201 0.44 
8 Muenchen 180 0.40 
9 Tennessee 135 0.30 
10 Saintpaul 97 0.21 



1 

Figure 2. Relative rates compared with 1996—1998 baseline period of laboratory-
diagnosed cases of infection with the top 15 Salmonella serotypes, by year 
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16
Relative Incidence baseline - 2007: 


Top 6 Salmonella Serotypes


Change 95% Conf. Interval 

Declined 
S. Typhimurium 55%↓ 49%↓ to 60%↓ 

S. Heidelberg 25%↓ 5%↓ to 40%↓ 

No Change/Decline 

S. Enteriditis 17%↑ 5%↓ to 44%↑ 

S. Javiana 47%↑ 6%↓ to 131%↑ 

S. Montevideo 11%↓ 38%↓ to 287%↑ 

Increased 
S. Newport 57%↑ 20%↑ to 105%↑ 



Figure 3. Comparison of relative rates of S. Typhimurium and S. Typhimurium & 
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18 Summary of FoodNet Trends 
•	 Significant decline in Campylobacter, Listeria, 

Salmonella, Shigella, STEC O157 and Yersinia 
infections 
– However, most progress occurred before 2005 

•	 No change in Vibrio 
– Additional efforts are understand trends in Vibrio 

infections 

•	 More efforts needed to achieve the Healthy 
People 2010 national objectives 
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FoodNet Steering Committee Proposal 

Title: Risky food behaviors of pregnant women 

Proposed by: Dina Hoefer, Shelley Zansky, Dale Morse 

Submitted: 

Purpose: The 5th cycle of the FoodNet Population Survey (2006-07) contained a section on 
pregnancy related behaviors and knowledge regarding foodborne illnesses.  A preliminary 
analysis has shown some potentially interesting findings (see attached), but  small numbers have 
prohibited any comparison of knowledge and behaviors.  However, previous cycles of the 
FoodNet Population Survey have included questions regarding risky food behaviors as well as 
asking women about their pregnancy status.  Compiling 3 cycles of data should provide a large 
enough sample size to adequately compare the food consumption behaviors of pregnant women 
to non-pregnant women.  This type of analysis, while limited by a lack of knowledge based 
questions, should provide useful insight into areas where education campaigns can focus their 
efforts on improving the health of pregnant women, focusing on infection with Listeria 
monocytogenes. 

Timeline: Analysis to begin immediately upon receipt of data.  Data cleaning and combining of 
the different survey cycles will take approximately 2 to 3 months.  Preliminary results comparing 
the food consumption behaviors of pregnant women to non-pregnant women should be available 
approximately 2 months after the completion of data cleaning.  
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Preliminary Review of Pregnancy Related Data from


the 5th Cycle of the FoodNet Population Survey (2006 – 07) 


Across all ten sites, 107 pregnant women between the ages of 12 and 50 years were 

queried on pregnancy related behaviors and knowledge regarding foodborne illnesses (Tables 1

19). The majority of pregnant women understood that foodborne illness is a serious issue and 

can affect their health and the health of their unborn child (Tables 1, 2, 3).  Only 20% of the 

pregnant women surveyed had heard or received information about listeriosis (Table 11).  This is 

comparable to previously published national data.1 Behaviors such as eating high risk food 

during pregnancy were found to vary among pregnant women.  Only a small percentage ate soft 

cheeses (6.8%), unpasteurized dairy products (11.7%) or raw/undercooked meats (1.2%) (Tables 

5, 8, 10). However, 45% ate hot dogs and 41% ate deli meats at some point during their 

pregnancy (Tables 6, 7). Whether or not these foods were heated until steaming hot as 

recommended is unknown.  Comparing knowledge and behavior, looking for any statistical 

association was prohibited by the small sample size.  However, among the 7 pregnant women 

who ate soft cheeses during their pregnancy, none had heard of or received information on 

Listeria monocytogenes (data not shown). 

Community variables were also compared among respondents.  Twenty-one percent of 

the pregnant women surveyed lived in Tennessee, followed by 15.6% in Minnesota and 15.1% in 

Georgia (Table 14). The majority lived in a city or urban area (38.2%), were white (67.8%), and 

had a total household income of $55,000 or more (49.6%) (Tables 15, 17, 18).  Only seven 

percent did not have health insurance and only 2.4% did not have at least a high school education 
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(Tables 16, 19). Again, small numbers prohibited any analysis of associations between these 

variables and risky food behaviors. 

1.	 Ogunmodede F, Jones JL, Scheftel J, Kirkland E, Schulkin J, Lynfield R.  Listeriosis 
prevention knowledge among pregnant women in the USA.  Infect Dis Obstet Gynecol 
2005; 13:11-15. 
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2006-07 FoodNet Pop Survey Pregnancy Related Variables (All Ten FN Sites, Pregnant women, 
n=107) 

Table1. Foodborne illness is a serious issue 
Percent 

Yes 86.8 
No 11.6 
DK 1.6 

Table 2. Foodborne illness can affect me 
Percent 

Yes 91.0 
No 9.0 

Table 3. Foodborne illness can affect an unborn baby 
Percent 

Yes 89.8 
No 7.1 
DK 3.1 

Table 4. Did your diet change during your pregnancy? 
Percent 

Yes 73.7 
No 26.3 

While you were pregnant did you eat any of the following foods . . . 

Table 5. Ate soft cheese 
Percent 

Yes 6.8 
No 93.2 

Table 6. Ate hot dogs 
Percent 

Yes 45.0 
No 55.0 

Table 7. Ate deli meats 
Percent 

Yes 41.0 
No 59.0 

Table 8. Ate unpasturized milk or cheeses 
Percent 

Yes 11.7 
No 88.3 
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Table 9. Ate shark, swordfish, king mackerel or tilefish 
Percent 

Yes 0.4 
No 99.6 

Table 10. Ate raw or undercooked meat 
Percent 

Yes 1.2 
No 98.8 

Table 11. Received information about Listeria 
Percent 

Yes 20.4 
No 78.4 
DK/Not sure 1.2 

Table 12. Received information about Methylmercury 
Percent 

Yes 35.6 
No 63.9 
DK/Not sure 0.5 

Table 13. Received information about Toxoplasma 
Percent 

Yes 36.1 
No 63.5 
DK/Not sure 0.4 

Community variables 
Table 14. Percent of pregnant females contributed by state 
State Percent 
California 9.1 
Colorado 3.8 
Connecticut 4.3 
Georgia 15.1 
Maryland 11.7 
Minnesota 15..6 
New Mexico 2.4 
New York 6.9 
Oregon 10.0 
Tennessee 21.0 
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Table 15. What type of area best describes where you live? 
Percent 

City or urban area 38.2 
Suburban area 34.8 
Town or village 15.6 
Rural, not on a farm 8.7 
On a farm 1.0 
DK/NS 1.7 

Table 16. Do you have any medical insurance? 
Percent 

Yes 93.0 
No 7.0 

Table 17. Total household income 
Percent 

< 15,000 10.4 
15-25,000 11.7 
25-40,000 15.2 
40-55,000 7.1 
55-75,000 18.1 
75-100,000 11.6 
>100,000 19.9 
DK/NS 3.1 
Refused 2.8 

Table 18. Race 
Percent 

White 67.8 
Black 25.1 
AI/AN 1.4 
Chinese 0.3 
Other Asian 1.4 
Some other race 4.1 

Table 19. What is the highest level of school completed or highest degree? 
Percent 

1st-8th 1.8 
9th-12th 0.6 
High school grad 24.6 
Some college 30.7 
Associate degree 8.3 
Bachelors degree 26.7 
Masters degree 6.7 
Doctorate 0.2 
Technical degree 0.4 
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non-Typhi Salmonella  Clinical Outcomes Cohort Study Status updated 01/30/08 

State Sampling 
Scheme 

Study Start 
Date 

FoodNet 
Cases 

Eligible Interviewed 

(% of eligible)

Pending 

(% of eligible)

Refused 

(% of eligible)

Other Not Enrolled
 (% of eligible) 

CA  1/10 1/1/2006 473 52 31 ( 60% ) 0 ( 0% ) 5 ( 10% ) 16 ( 31% ) 
CO  1/4 1/1/2006 352 87 64 ( 74% ) 0 ( 0% ) 17 ( 20% ) 6 ( 7% ) 
CT  1/4 1/1/2006 502 109 98 ( 90% ) 0 ( 0% ) 9 ( 8% ) 2 ( 2% ) 
GA  1/20 3/15/2006 1545 76 44 ( 58% ) 0 ( 0% ) 2 ( 3% ) 30 ( 39% ) 
MD  1/10 5/1/2006 618 68 50 ( 74% ) 0 ( 0% ) 5 ( 7% ) 13 ( 19% ) 
MN  1/5 1/1/2006 720 136 112 ( 82% ) 0 ( 0% ) 12 ( 9% ) 12 ( 9% ) 
NM  1/5 1/1/2006 258 45 27 ( 60% ) 0 ( 0% ) 5 ( 11% ) 13 ( 29% ) 
NY  1/5 1/1/2006 492 96 57 ( 59% ) 0 ( 0% ) 14 ( 15% ) 25 ( 26% ) 
OR  1/20 1/1/2006 397 25 20 ( 80% ) 0 ( 0% ) 3 ( 12% ) 2 ( 8% ) 
TN  1/10 1/1/2006 785 76 65 ( 86% ) 0 ( 0% ) 4 ( 5% ) 7 ( 9% ) 

Total 6142 770 568 ( 74% ) 0 ( 0% ) 76 ( 10% ) 126 ( 16% ) 

2007

State Sampling 

Scheme 
Study Start 
Date 

FoodNet 
Cases 

Eligible Interviewed 

(% of eligible)

Pending 

(% of eligible)

Refused 

(% of eligible)

Other Not Enrol
 (% of eligible) 

led

CA  1/10 1/1/2006 447 56 29 ( 52% ) 3 ( 5% ) 9 ( 16% ) 15 ( 27% ) 
CO  1/10 1/1/2006 309 26 20 ( 77% ) 0 ( 0% ) 3 ( 12% ) 3 ( 12% ) 
CT  1/20 1/1/2006 422 24 20 ( 83% ) 0 ( 0% ) 2 ( 8% ) 2 ( 8% ) 
GA  1/20 3/15/2006 1974 130 78 ( 60% ) 16 ( 12% ) 8 ( 6% ) 28 ( 22% ) 
MD  1/10 5/1/2006 692 85 55 ( 65% ) 3 ( 4% ) 3 ( 4% ) 24 ( 28% ) 
MN  1/20 1/1/2006 702 36 29 ( 81% ) 0 ( 0% ) 2 ( 6% ) 5 ( 14% ) 
NM  1/5 1/1/2006 280 48 26 ( 54% ) 0 ( 0% ) 4 ( 8% ) 18 ( 38% ) 
NY  1/5 1/1/2006 518 102 54 ( 53% ) 0 ( 0% ) 18 ( 18% ) 30 ( 29% ) 
OR  1/10 1/1/2006 317 56 43 ( 77% ) 0 ( 0% ) 7 ( 13% ) 6 ( 11% ) 
TN  1/10 1/1/2006 841 68 49 ( 72% ) 4 ( 6% ) 0 ( 0% ) 15 ( 22% ) 

Total 6502 631 403 ( 64% ) 26 ( 4% ) 56 ( 9% ) 146 ( 23% ) 

Interviewed Total 2006-2007 = 971 
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E. coli O157 Cohort Study Status 

State Study Start 
Date 

FoodNet 
Cases 

Eligible Interviewed 

(% of eligible) 

Pending 

(% of eligible)

Refused 

(% of eligible) 

Other Not 
Enrolled 

(% of eligible) 
CA 3/1/2006 79 78 55 ( 71% ) 1 ( 1% ) 8 ( 10% ) 14 ( 18% ) 
CO 2/1/2006 65 68 42 ( 62% ) 4 ( 6% ) 13 ( 19% ) 9 ( 13% ) 
CT 6/1/2006 81 81 60 ( 74% ) 0 ( 0% ) 17 ( 21% ) 4 ( 5% ) 
GA 1/22/2007 44 45 20 ( 44% ) 0 ( 0% ) 10 ( 22% ) 15 ( 33% ) 
MD 5/1/2006 54 56 27 ( 48% ) 0 ( 0% ) 9 ( 16% ) 20 ( 36% ) 
MN 3/1/2006 302 299 215 ( 72% ) 1 ( 0% ) 28 ( 9% ) 55 ( 18% ) 
NM 6/1/2006 27 26 13 ( 50% ) 1 ( 4% ) 3 ( 12% ) 9 ( 35% ) 
NY 3/1/2006 107 108 57 ( 53% ) 0 ( 0% ) 30 ( 28% ) 21 ( 19% ) 
OR 3/1/2006 150 145 111 ( 77% ) 5 ( 3% ) 7 ( 5% ) 22 ( 15% ) 
TN 1/1/2006 141 148 99 ( 67% ) 2 ( 1% ) 8 ( 5% ) 39 ( 26% ) 

Total 1050 1054 699 ( 66% ) 14 ( 1% ) 133 ( 13% ) 208 ( 20% ) 
Updated 2/5/08 



27

Enrollment Status for Selected Salmonella Serotypes Study, as of January 30, 2008 

# Eligible Interviewed Total 
Interviewed 

Pending Refused Other Not 
Enrolled 

S. Javiana S. Infantis S. I 4,[5],12:i:- Total S. Javiana S. Infantis S. I 4,[5],12:i:- # (% of Eligible) 
CA 3 8 19 26 3 4 6 12 (46) 1 (8) 4 (12) 12 (35) 
CO 6 4 8 18 2 2 3 7 (39) 0 (0) 2 (11) 9 (50) 
CT 2 7 16 25 2 6 14 22 (88) 0 (0) 1 (4) 2 (40) 
GA 201 12 56 269 155 5 27 187 (70) 3 (1) 13 (5) 66 (25) 
MD 28 4 36 68 15 1 18 34 (50) 1 (1) 5 (7) 28 (41) 
MN 9 13 29 51 8 9 24 41 (80) 0 (0) 1 (2) 9 (18) 
NM 29 4 13 46 14 3 5 22 (48) 0 (0) 9 (20) 15 (33) 
NY 1 7 20 28 0 2 10 12 (43) 0 (0) 3 (11) 13 (46) 
OR 1 5 24 30 1 3 11 15 (50) 2 (7) 3 (10) 10 (33) 
TN 21 2 61 84 15 1 47 63 (75) 1 (1) 6 (7) 14 (17) 
Total Cases 301 66 282 649 215 36 165 416 (64) 8 (1) 47 (7) 178 (27) 
Controls - - - - - - - 1286 - - -

Enrollment Status for Validation Sub-Studies for Selected Salmonella Serotypes Study, as of January 30, 2008 

Selection Bias Sub-Study Misclassification Bias Sub-Study 
Eligible Completed 

Questionnaires  
Received  

(% of eligible) 

Eligible Completed 
Questionnaires  

Received 
(% of eligible) 

CA 14 2 (14) 0 N/A 
CO 8  2  (25)  0  N/A  
CT 1  0  (0)  0  N/A  
GA 60 11 (18) 0 N/A 
MD 8  2  (25)  0  N/A  
MN 5  2  (40)  0  N/A  
NM 25 7 (28) 0 N/A 
NY 0 N/A 1 0 (0) 
OR 10 4 (40) 0 N/A 
TN 20 4 (20) 2 0 (0) 
Total (Cases) 151 34 (23) 3 0 (0) 
Controls - 120 - 12 



28 Genomics Study Enrollment 

Genomics Study Enrollment 

Date your site began the study 

Site 
CA CO CT GA MD MN NM NY OR TN Total 

4/1/2007 Still in IRB 7/15/2007 3/1/2007 4/19/2007 11/1/2007 4/27/2007 Still in IRB Still in IRB 12/13/2006 

Number enrolled (as of Jan. 8) 
Number not enrolled 
Number pending but agreed* 
Number pending** 

6 
39 
8 
2 

16 
24 
23  
0 

0 
7 
4 
12 

18 
13 
0 
8 

60 
13 
24  
119 

7 
2 
2 
2 

30 
7 
18  
45 

137 
105 
79 
188 

Of non-enrolled cases, number:

 Refused 
Unable to contact 
Not enrolled for other reasons 

9 
3 
27 

16 
7 
1 

0 
0 
7 

8 
3 
2 

5 
8 
0 

0 
2 
0 

7 
11 
0 

45
34
37 

*this category should include those who have agreed but have not yet submitted their sample and/or consent form 
**this category is for persons who have not yet been contacted, but are eligible and you plan to contact and offer enrollment 
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Table 1. Summary of Foodborne Outbreaks with > 2 ill, by FoodNet Site, 2007 
(Data accessed February 4th , 2008 (eFORS 2) PRELIMINARY DATA) 

State Outbreaks 
reported 

2006 
population 

Rate/1,000,000 
population 

Median Number 
Ill 

Known 
Etiology* 
No. (%) 

Etiology (confirmed and suspected) 
Known 

Vehicle** 
No. (%) 

Restaurant- 
associated*** 

No. (%) 

CA 
19 3,225,786 5.89 16 

12 (63) 

Bacillus Cerus/ Clostridium perfringens(2) 
STEC(1), Salmonella(1) 
Campylobacter(1), Norovirus(7) 15 (79) 10(53) 

CO 
24 2,636,544 9.10 17 

18 (75) 

Norovirus(12), Salmonella(3), 
STEC O157 (1) STEC 

O121/STECO26/STECO84(1) 
Clostridium botulinum (1) 

11 (46) 13 (54) 

CT 17 3,504,809 4.85 13 13 (77) 
Norovirus (7) STEC O157 (2), 
Salmonella(3), Ciguatoxin(1) 15 (88) 8 (47) 

GA 
24 9,363,941 2.56 22 

22 (92) 
Norovirus(6), Campylobacter(1) 
Clostridium perfringens(4) Salmonella(9) 
STEC O157 (2) 

12 (50) 7 (29) 

MD 21 5,615,727 3.74 19 17 (80) 
Norovirus(11) Other Chemical(1) 
Clostridium perfringens(2) Salmonella(3) 12 (57) 14 (67) 

MN 
44 5,167,101 8.52 11 

37 (84) 

Hep A(3), Norovirus(18), Clostridium 
perfringens(4), Salmonella(6), 
STEC O157 (4) Scromboid toxin(1) 
Cryptosporidium(1), 

23 (52) 26 (59) 

NM 1 1,954,599 0.51 48 1 (100) Campylobacter(1) 1 (100) -(-) 

NY 
12 4,291,545 2.80 13 

9 (75) 
Norovirus(4), STEC O157 (1) 
Scromboid toxin(1), Salmonella(2) 
Bacillus Cerus(1) 

11 (92) 5 (42) 

OR 
30 3,700,758 8.11 17 

24 (80) 
Clostridium perfringens (2), Norovirus (14) 
STEC O157 (3), Salmonella(5) 10 (33) 19 (63) 

TN 
20 6,038,803 3.31 8 

20 (100) 
Norovirus (10) Salmonella(3),
 Bacillus Cerus(2) Staph aureus(3) 
STEC O157 (2) 

9 (45) 16 (80) 

Total 212 45,499,613 4.66 18 173 (81) 119 (56) 105 (56) 
*Known etiology- Confirmed and suspected etiologies

  **Known vehicle- Any vehicle reported 
***Restaurant-associated- Any outbreak where food item was prepared in a restaurant or deli 

*Known etiology- Confirmed and suspected etiologies
  **Known vehicle- Any vehicle reported 
***Restaurant-associated- Any outbreak where food item was prepared in a restaurant or deli 
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Table 2. Summary of Foodborne Outbreaks with >10 ill, by FoodNet Site, 2007 

* Data accessed February 4th , 2008 (eFORS 2) 
* Preliminary data 

State Outbreaks 
reported 

2006 
population 

Rate/1,000,000 
population 

Median 
Number 

Ill 

Known 
Etiology* 

No. (%) 

Known 
Vehicle** 

No. (%) 

Restaurant-
associated*** 

No. (%) 

CA 6 3,225,786 1.86 41 5  (83) 5  (83) 4 (67) 

CO 11 2,636,544 4.17 31 10  (91) 6 (55) 3 (27) 

CT 7 3,504,809 2.00 23 5  (71) 6 (85) 3 (43) 

GA 10 9,363,941 1.07 46 9  (90) 6 (60) 2 (20) 

MD 11 5,615,727 1.96 32 11 (100) 7 (63) 7 (64) 

MN 18 5,167,101 3.48 19 15 (83) 9 (50) 10 (56) 

NM 1 1,954,599 0.51 48 1 (100) 1 (100) -(-) 

NY 7 4,291,545 1.63 19 5 (71) 6 (85) 2 (28) 

OR 13 3,700,758 3.51 32 13 (100) 4 (30) 10 (77) 

TN 7 6,038,803 1.16 14 6 (85) 1 (14) 6 (86) 

2007 
Total 91 45,499,613 2.00 31 

82 (90) 51 (56) 47 (52) 

*Known etiology- Confirmed and suspected etiologies
  **Known vehicle- Any vehicle reported 
***Restaurant-associated- Any outbreak where food item was prepared in a restaurant or deli 
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HUS Surveillance, 2006 Table A 

as of 2/1/08 

Site 

In catchment (N=107) In catchment (N=107) 

<1 yo 1-4 yo 5-9 yo 10-14 yo 15-59 yo 60+ yo <1 yo 1-4 yo 5-9 yo 10-14 yo 15-59 yo 60+ yo 

No. 
Deaths 

(%) No. 
Deaths 

(%) No. 
Deaths 

(%) No. 
Deaths 

(%) No. 
Deaths 

(%) No. 
Deaths 

(%) No. Rate* No. Rate* No. Rate* No. Rate* No. Rate* No. Rate* 
CA 0 -- 5 0 (0) 2 0 (0) 0 -- 2 1 (50) 0 -- 0 0.0 5 3.0 2 1.0 0 0.0 2 0.1 0 0.0 
CO 0 -- 7 0 (0) 1 0 (0) 0 -- 0 -- 0 -- 0 0.0 7 4.4 1 0.6 0 0.0 0 0.0 0 0.0 
CT 0 -- 3 0 (0) 1 0 (0) 1 0 (0) 0 -- 0 -- 0 0.0 3 1.8 1 0.5 1 0.4 0 0.0 0 0.0 
GA 1 0 (0) 6 0 (0) 1 0(0) 0 -- 2 0 (0) 0 -- 1 0.7 6 1.1 1 0.2 0 0.0 2 0.0 0 0.0 
MD 0 -- 3 0 (0) 0 -- 0 -- 0 -- 1 1 (100) 0 0.0 3 1.0 0 0.0 0 0.0 0 0.0 1 0.1 
MN 0 -- 9 0(0) 3 0 (0) 1 0 (0) 3 0 (0) 3 1 (33) 0 0.0 9 3.3 3 0.9 1 0.3 3 0.1 3 0.4 
NM 0 -- 4 0 (0) 0 -- 1 0 (0) 0 -- 0 -- 0 0.0 4 3.5 0 0.0 1 0.7 0 0.0 0 0.0 
NY 0 -- 1 0 (0) 1 0 (0) 1 0 (0) 2 1 (50) 3 1 (33) 0 0.0 1 0.5 1 0.4 1 0.4 2 0.1 3 0.4 
OR 0 -- 6 0 (0) 1 0 (0) 2 0 (0) 3 0 (0) 0 -- 0 0.0 6 3.2 1 0.4 2 0.8 3 0.1 0 0.0 
TN 1 0(0) 19 0(0) 3 0(0) 3 0 (0) 1 0 (0) 0 -- 1 1.2 19 6.0 3 0.8 3 0.7 1 0.0 0 0.0 

Total 2 0 (0) 63 0 (0) 13 0 (0) 9 0 (0) 13 2 (15) 7 3 (43) 2 0.33 63 2.60 13 0.44 9 0.29 13 0.04 7 0.1 

*per 100,000 persons 

For cases with Diarrhea in 3 wks before HUS dx 
CA CO CT GA MD MN NM NY OR TN TOTAL 

# % # % # % # % # % # % # % # % # % # % # % 

Cases with O157 + Only/ 
Cases O157 positive 

0 
5 

(0) 2 
2 

(100) 2 
3 

(67) 1 
6 

(17) 1 
2 

(50) 2 
15 

(13) 0 
3 

(0) 3 
4 

(75) 7 
8 

(88) 8 
16 

(50) 26 
64 

(41) 

Cases with non-O157 + Only/ 
Cases non-O157 + 

0 
0 

-- 
0 
1 

(0) 
0 
0 

-- 
0 
0 

-- 
0 
0 

-- 
0 
1 

(0) 
0 
0 

-- 
0 
0 

-- 
0 
0 

-- 
0 
0 

-- 
0 
2 

(0) 

Cases positive for shiga-toxin only/ 
Cases shiga-toxin positive  

0 
5 

(0) 
0 
1 

(0) 
0 
1 

(0) 
0 
5 

(0) 
0 
1 

(0) 
1 
14 

(7) 
0 
3 

(0) 
0 
1 

-- 
0 
1 

(0) 
2 
10 

(20) 
3 
42 

(7) 

Cases not positive for O157, Stx or non-O157*/ 
Total Stool Specimens 

2 
7 

(29) 
3 
6 

(50) 
2 
5 

(40) 
4 
10 

(40) 
1 
3 

(33) 
2 
18 

(11) 
1 
4 

(25) 
2 
6 

(33) 
4 
12 

(33) 
7 
25 

(28) 
28 
96 

(29) 

Cases positive for Stx and O157 or Stx and non-O157/ 
Total Stool Specimens 

5 
7 

(71) 
1 
6 

(17) 
1 
5 

(20) 
5 
10 

(50) 
1 
3 

(33) 
13 
18 

(72) 
3 
4 

(75) 
1 
6 

(17) 
1 
12 

(8) 
8 
25 

(32) 
39 
96 

(41) 

*not positive or not tested 



Results of microbiologic testing for STEC infection among HUS cases, 2006 

32 as of 2/1/08 

Site 

# % 
CA 

# % 
CO 

# % 
CT 

# % 
GA 

# % 
MD 

# % 
MN 

# % 
NM 

# % 
NY 

# % 
OR 

# % 
TN 

# % 
TOTAL 

Diarrhea in 3 weeks before HUS diag./ 
Total patients 

7 
9 

(78) 6 
8 

(75) 5 
5 

(100) 10  
10  

(100) 4 
4 

(100) 18  
19  

(95) 4 
5 

(80) 7 
8 

(88) 12  
12  

(100) 27  
27  

(100) 100 
107 

(93) 

Stool specimen obtained/ 
Patients with diarrhea 

7 
7 

(100) 6 
6 

(100) 5 
5 

(100) 10  
10  

(100) 3 
4 

(75) 18  
18  

(100) 4 
4 

(100) 6  12  
7  12  

(86) (100) 25  
27  

(93) 96 
100 

(96) 

E. coli O157 Isolation 
Stool cultured for E. coli O157/ 
Patients with stool specimens obtained 

7 
7 

(100) 5 
6 

(83) 3 
5 

(60) 10  
10  

(100) 3 
3 

(100) 18  
18  

(100) 4 
4 

(100) 6 
6 

(100) 12  
12  

(100) 24  
25  

(96) 92 
96 

(96) 

E. coli O157 isolated from stool/ 
Patients with stool cultured for O157 

5 
7 

(71) 2 
5 

(40) 3 
3 

(100) 6 
10  

(60) 2 
3 

(67) 15  
18  

(83) 3 
4 

(75) 4 
6 

(67) 8 
12  

(67) 16  
24  

(67) 64 
92 

(70) 

Shiga toxin + Questions 
Stool tested for Shiga toxin/ 
Patients with stool specimen obtained 

5 
7 

(71) 2 
6 

(33) 3 
5 

(60) 10  
10  

(100) 1 
3 

(33) 18  
18  

(100) 4 
4 

(100) 1 
6 

(17) 3 
12  

(25) 10  
25  

(40) 57 
96 

(59) 

Stool Shiga toxin-positive/ 
Patients with stool tested for Shiga toxin 

5 
5 

(100) 1 
2 

(50) 1 
3 

(33) 5  
10  

(50) 1 
1 

(100) 14  
18  

(78) 3 
4 

(75) 1 
1 

(100) 1 
3 

(33) 10  
10  

(100) 42 
57 

(74) 

Non-O157 Isolation 

Stool tested for non-O157 STEC/ 
Patients with stool tested for Shiga toxin 

0 
5 

(0) 
1 
2 

(50) 
1 
3 

(33) 
7  
10  

(70) 
1 
1 

(100) 
3  
18  

(17) 
1 
4 

(25) 
1 
1 

(100) 
0 
3 

(0) 
0  
10  

(0) 
15 
57 

(26) 

Non-O157* STEC isolated from stool/ 
Stool tested for non-O157 STEC 

0 
0 

--
1 
1 

(100) 
0 
1 

(0) 
0 
7 

(0) 
0 
1 

(0) 
1 
3 

(33) 
0 
1 

(0) 
0 
0 

--
0 
0 

--
0 
0 

--
2 

14 
(14) 

Serum 
Serum Tested/ 
Serum Collected 

2 
2 

(100) 1 
1 

(100) 3 
3 

(100) 3 
4 

(75) 0 
0 

-- 5 
5 

(100) 0 
1 

(0) 0 
1 

(0) 6 
7 

(86) 11  
11  

(100) 31 
35 

(89) 

O157/Tested 2 
2 

(100) 1 
1 

(100) 2 
3 

(67) 1 
3 

(33) 0 
0 

-- 2 
5 

(40) 0 
0 

-- 0 
0 

-- 6 
6 

(100) 9  
11  

(82) 23 
31 

(74) 

Total Stool 
O157, non-O157 STEC, Shiga toxin +/ 
Total stool specimens obtained 

5 
7 

(71) 
3 
6 

(50) 
3 
5 

(60) 
6 
10  

(60) 
2 
3 

(67) 
16  
18  

(89) 
3 
4 

(75) 
4 
6 

(67) 
8 
12  

(67) 
18  
25  

(72) 
68 
96 

(71) 

Non-O157 identified: 

*Culture:O121 (1), O145 (1) 



HUS Surveillance, 2007 Table A 33

as of 2/1/08 

Site 

In catchment (N=90) In catchment (N=90) 

<1 yo 1-4 yo 5-9 yo 10-14 yo 15-59 yo 60+ yo <1 yo 1-4 yo 5-9 yo 10-14 yo 15-59 yo 60+ yo 

No. 
Deaths 

(%) No. 
Deaths 

(%) No. 
Deaths 

(%) No. 
Deaths 

(%) No. 
Deaths 

(%) No. 
Deaths 

(%) No. Rate* No. Rate* No. Rate* No. Rate* No. Rate* No. Rate* 
CA 2 0 (0) 3 0 (0) 0 -- 0 -- 0 -- 0 -- 2 3 3 1.7 0 0.0 0 0.0 0 0.0 0 0.0 
CO 0 -- 2 0 (0) 1 0 (0) 0 -- 1 0 (0) 0 -- 0 2 2 1.3 1 0.6 0 0.0 1 0.1 0 0.0 
CT 0 -- 1 0 (0) 5 0 (0) 2 0 (0) 0 -- 2 0 (0) 0 1 1 0.6 5 2.2 2 0.8 0 0.0 2 0.3 
GA 0 -- 9 0 (0) 2 0 (0) 2 0 (0) 1 0 (0) 0 -- 0 9 8 1.6 2 0.3 2 0.3 1 0.0 0 0.0 
MD 0 -- 0 -- 0 -- 0 -- 0 -- 0 -- 0 0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
MN 0 -- 9 0 (0) 3 0 (0) 1 0 (0) 3 0 (0) 2 0 (0) 0 9 9 3.4 3 0.9 1 0.3 3 0.1 2 0.2 
NM 0 -- 0 -- 0 -- 0 -- 0 -- 0 -- 0 0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
NY 2 0 (0) 2 0 (0) 0 -- 1 0 (0) 1 0 (0) 2 0 (0) 2 2 2 1.1 0 0.0 1 0.3 1 0.0 2 0.2 
OR 0 -- 7 0 (0) 2 0 (0) 0 -- 1 0 (0) 0 -- 0 7 5 3.9 2 0.9 0 0.0 1 0.0 0 0.0 
TN 0 -- 16 1 (6) 3 0 (0) 2 0 (0) 0 -- 0 -- 0 16 16 5.2 3 0.8 2 0.5 0 0.0 0 0.0 

Total 4 0 (0) 49 1 (2) 16 0 (0) 8 0 (0) 7 0 (0) 6 0 (0) 4 49 46 2.03 16 0.55 8 0.26 7 0.02 6 0.08 

*per 100,000 persons 

For cases with Diarrhea in 3 wks before HUS dx 
CA CO CT GA MD MN NM NY OR TN TOTAL 

# % # % # % # % # % # % # % # % # % # % # % 

Cases with O157 + Only/ 
Cases O157 positive 

0 
3 

(0) 0 
0 

-- 2 
2 

(100) 0 
6 

(0) 0 
0 

-- 0 
10 

(0) 0 
0 

-- 3 
5 

(60) 2 
2 

(100) 3 
11 

(27) 10 
41 

(24) 

Cases with non-O157 + Only/ 
Cases non-O157 + 

0 
0 

-- 
0 
0 

--
0 
0 

-- 
0 
0 

-- 
0 
0 

-- 
0 
0 

-- 
0 
0 

--
0 
0 

-- 
0 
1 

(0) 
0 
0 

-- 
0 
1 

(0) 

Cases positive for shiga-toxin only/ 
Cases shiga-toxin positive  

0 
3 

(0) 
0 
0 

--
2 
4 

(50) 
0 
6 

(0) 
0 
0 

-- 
0 
10 

(0) 
0 
0 

--
1 
2 

(50) 
0 
1 

(0) 
0 
8 

(0) 
3 
34 

(9) 

Cases not positive for O157, Stx or non-O157*/ 
Total Stool Specimens 

2 
5 

(40) 
0 
0 

--
3 
9 

(33) 
5 
11 

(45) 
0 
0 

-- 
8 
18 

(44) 
0 
0 

--
2 
7 

(29) 
0 
3 

(0) 
6 
17 

(35) 
26 
70 

(37) 

Cases positive for Stx and O157 or Stx and non-O157/ 
Total Stool Specimens 

3 
5 

(60) 
0 
0 

--
2 
9 

(22) 
6 
11 

(55) 
0 
0 

-- 
10 
18 

(56) 
0 
0 

--
1 
7 

(14) 
1 
3 

(33) 
8 
17 

(47) 
31 
70 

(44) 

*not  positive  or  not  tested  
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Site 

# % 
CA 

# % 
CO 

# % 
CT 

# % 
GA 

# % 
MD 

# % 
MN 

# % 
NM 

# % 
NY 

# % 
OR 

# % 
TN 

# % 
TOTAL 

Diarrhea in 3 weeks before HUS diag./ 
Total patients 

5 
5 

(100) 3 
4 

(75) 9 
10 

(90) 12  
14 

(86) 0 
0 

-- 18  
18 

(100) 0 
0 

-- 7 
8 

(88) 8 
10 

(80) 21  
21 

(100) 83 
90 

(92) 

Stool specimen obtained/ 
Patients with diarrhea 

5 
5 

(100) 0 
3 

(0) 9 
9 

(100) 11  
12  

(92) 0 
0 

-- 18  
18  

(100) 0 
0 

-- 7 
7 

(100) 3 
8 

(38) 17  
21  

(81) 70 
83 

(84) 

E. coli O157 Isolation 
Stool cultured for E. coli O157/ 
Patients with stool specimens obtained 

5 
5 

(100) 0 
0 

-- 8 
9 

(89) 10  
11  

(91) 0 
0 

-- 18  
18  

(100) 0 
0 

-- 7 
7 

(100) 3 
3 

(100) 16  
17  

(94) 67 
70 

(96) 

E. coli O157 isolated from stool/ 
Patients with stool cultured for O157 

3 
5 

(60) 0 
0 

-- 4  6  
8  10  

(60)(50) 0 
0 

-- 10  
18  

(56) 0 
0 

-- 5 
7 

(71) 2 
3 

(67) 11  
16  

(69) 41 
67 

(61) 

Shiga toxin + Questions 
Stool tested for Shiga toxin/ 
Patients with stool specimen obtained 

4 
5 

(80) 0 
0 

-- 5 
9 

(56) 7  
11  

(64) 0 
0 

-- 18  
18  

(100) 0 
0 

-- 4 
7 

(57) 1 
3 

(33) 11  
17  

(65) 50 
70 

(71) 

Stool Shiga toxin-positive/ 
Patients with stool tested for Shiga toxin 

3 
4 

(75) 0 
0 

-- 4 
5 

(80) 6 
7 

(86) 0 
0 

-- 10  
18  

(56) 0 
0 

-- 2 
4 

(50) 1 
1 

(100) 8  
11  

(73) 34 
50 

(68) 

Non-O157 Isolation 

Stool tested for non-O157 STEC/ 
Patients with stool tested for Shiga toxin 

0 
4 

(0) 
0 
0 

--
5 
5 

(0) 
6 
7 

(86) 
0 
0 

--
4  

18  
(22) 

0 
0 

--
2 
4 

(50) 
1 
1 

(100) 
0  

11  
(0) 

18 
50 

(36) 

Non-O157* STEC isolated from stool/ 
Stool tested for non-O157 STEC 

0 
0 

--
0 
0 

--
0 
5 

(0) 
0 
6 

(0) 
0 
0 

--
0 
4 

(0) 
0 
0 

--
0 
2 

(0) 
1 
1 

(100) 
0 
0 

--
1 

18 
(6) 

Serum 
Serum Tested/ 
Serum Collected 

2 
2 

(100) 0 
0 

-- 3 
3 

(100) 1 
3 

(33) 0 
0 

-- 6 
6 

(100) 0 
0 

-- 0 
0 

-- 1 
2 

(50) 6 
6 

(100) 19 
22 

(86) 

O157/Tested 0 
2 

(0) 0 
0 

-- 3 
3 

(100) 0 
1 

(0) 0 
0 

-- 2 
6 

(33) 0 
0 

-- 0 
0 

-- 0 
1 

(0) 4 
6 

(67) 9 
19 

(47) 

Total Stool 
O157, non-O157 STEC, Shiga toxin +/ 
Total stool specimens obtained 

3 
5 

(60) 
0 
0 

--
6 
9 

(67) 
6  

11  
(55) 

0 
0 

--
9  

18  
(50) 

0 
0 

--
5 
7 

(71) 
3 
3 

(100) 
11  
17  

(65) 
43 
70 

(61) 

Non-O157 identified: 

*Culture: O111 (1) 
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