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Salmonellosis
Infection with Salmonella bacteria
Over 2,000 different serotypes
All age groups at risk

Incidence highest among infants and
young children

Major symptoms: fever, headache
stomach pain, nausea, vomltlng diarrhea.

Modes of transmission:
direct contact with infected animals

consumption of food from infected
animals

consumption of foods contaminated with
aniMmMal feceac




Salmonellosis

s Reportable condition in Maryland

s EXisting passive surveillance
- microbiological laboratories
- health care providers



FoodNet

Collaboration among USDA, FDA, state health departments

Conduct active population based surveillance for 9 enteric
pathogens, based on laboratory confirmed cases

1996: 5 states 5% U.S population.
2005: 10 states 15%06 U.S population.

Maryland began full participation in 1998

Catchment area of Baltimore City and 5 surrounding
counties

Expanded to state wide in 2002



Objective

s To identify high risk groups by age, race, gender, and
county for infections caused by Salmonella serotypes
In the Baltimore Metropolitan area



Methods

Data source FoodNet data for Baltimore Metropolitan
area

s Incidence rates calculated using denominators from
U.S Census Bureau Population Estimates

s Use of Poisson regression analysis using STATA to
calculate incidence rate ratios
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Incidence of Salmonella Infections, Baltimore Metropolitan
Area, 1996 -2005
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Incidence Rate Ratios for Demographic Risk Factors of Salmonella Infections,
Baltimore Metropolitan Area,1996 — 2005.

Unadjusted Rate

Variable No. Cases (N=4,432) Incidence b Ratios (95% CI)
Gender
Female 2,141 16.46 0.87 (0.82-0.92)
Malea 2,291 18.86 =

= 2 Reference Category
= P Incidence as number of cases per 100,000 population
= *18 of these are of unknown age.




Incidence Rate Ratios for Demographic Risk Factors of Salmonella Infections,

Baltimore Metropolitan Area,1996 — 2005

Unadjusted Rate
Ratios (95%
Variable No. Cases Incidence b ClI)
Race**
Caucasian2 2,114 12.48 =
African American 1,692 23.85 1.91(1.79-2.03)
Other 152 13.55 1.08 (0.92-1.27)

n a Reference Category

n b Incidence as number of cases per 100,000 population

. **474 of these are of unknown race.




Incidence Rate Ratios for Demographic Risk Factors of Salmonella Infections,
Baltimore Metropolitan Area,1996 — 2005

Unadjusted Rate Ratios
Variable No. Cases (N=4,432) Incidence ® (95% ClI)
Age*
0-4 1,331 79.64 6.00 (5.67-6.76)
5-9 422 23.95 1.81 (1.61-2.05)
10-19 461 12.96 0.98 (0.87- 1.09)
20 -392 963 13.22 ~
40- 64 896 11.43 0.86 (0.78-0.95
> 65 341 11.21 0.85 (0.75-0.98)

a Reference Category
n b Incidence as number of cases per 100,000 population
n * 18 of these are of unknown age.




Incidence Rate Ratios for Demographic Risk Factors of Salmonella Infections,

Baltimore Metropolitan Area, 1996 — 2005

Unadjusted Rate Ratios

Variable No. Cases (N=4,432) Incidence ® (95% ClI)
Residence
Anne Arundel 684 13.93 0.92 (0.79-1.05)
Baltimore City 1,725 26.76 1.78 (1.59-1.98)
Baltimore County 1,174 15.62 1.03 (0.92-1.16)
Carroll 189 12.15 0.80 (0.67-0.96)
Howard? 375 15.02 =
Harford 285 12.78 0.85 ( 0.72-0.99)

= 2 Reference Category

= P Incidence as number of cases per 100,000 population




Serotype Specific Analysis



Number of Salmonella Infections by Serotype: Baltimore Metropolitan Area 1996-2005

Serotype Frequency Percent
Enteritidis 1,426 31.18
Typhimurium 881 19.88
Serogroup B 268 6.05
Newport 191 4.31
Heidelberg 162 3.66
Sergroup D1 139 3.14
Javiana 90 2.03
Other> 1,272 28.77
Total 4.432 100

= * Serotypes that each individually contribute to <1% of cases.



Incidence of Salmonella Infections, by serotype,
Baltimore Metropolitan Area, 1996 -2005
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Incidence of Salmonella Infections by serotype
Baltimore Metropolitan Area,1996-2005
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Salmonella Serotype Specific Unadjusted Incident Rate Ratios

Metropolitan Area 1996 — 2005

Baltimore

Variable S.Enteritidis S.Typhimurium | S.Heidelberg S.Newport S.Javiana
IRR (95%Cl) IRR (95%Cl) IRR (95%Cl) IRR (95%Cl) IRR (95%Cl)
Gender
Female 0.98 (0.88-1.09)* | 0.83 (0.70-.98) 0.72 (0.52-.99) | 1.47 (1.08-2.00) | 1.05 (0.68-1.60) *
Male2 = = = 1 =

a Reference Category

* p=>0.05




Salmonella Serotype Specific Unadjusted Incident Rate Ratios Baltimore Metropolitan Area
1996 — 2005
Variable S.Enteritidis S. Typhimurium S.Heidelberg S.Newport S.Javiana
IRR (95%Cl) IRR (95%Cl) IRR (95%Cl) IRR (95%Cl) IRR (95%Cl)
Race
Caucasian? ¥ e~ = & &

African American
Other

3.13 (2.80-3.49)
0.85 (0.60-1.21)*

1.81(1.53-2.14)
0.63(0.36-1.07)*

2.20 (1.58-3.08)
2.19 (1.16-4.13)

0.42 (0.27-0.65)
0.40 (0.15-1.09)*

1.18 (0.75-1.85)
4.2e-7 (0)

a Reference Category

* p=>0.05




Salmonella Serotype Specific Unadjusted Incident Rate Ratios Baltimore Metropolitan Area
1996 — 2005

Variable

S.Enteritidis

IRR (95%Cl)

S. Typhimurium

IRR (95%Cl)

S.Heidelberg

IRR (95%Cl)

S.Newport

IRR (95%Cl)

S.Javiana

IRR (95%Cl)

Age Group
0-4
5-9
10~19
20-39°
40-64

>65

5.57 (4.77-6.51)

1.68 (1.36-2.09)
0.97 (0.79- 1.19)
0.98 ( 0.84- 1.16)*

0.78(0.61-0.98)*

6.7 (5.32-8.45)

2.38 (1.77-3.21)
1.26 (0.94-1.64)*
0.60(0.45-0.82)

0.96(0.69 -1.35)*

9.0 (5.74-14.35)

2.26 (1.20-4.26)
1.73 (0.99-3.02)*
0.66 (0.37-1.19)*

0.61(0.26-1.41)*

3.57(2.39- 5.32)

1.07 (0.59-1.94)*
0.46 (0.24 -0.86)
0.56 ( 0.36-0.86)

0.62 (0.34-1.12)*

6.76 (3.91-11.68)

1.16 (0.47-2.89)*
0.87 (0.40-1.90)*
0.55 (0.27-1.11)

0.33 (0.10-1.13)

a Reference Category

* p=>0.05




Salmonella Serotype Specific Unadjusted Incident Rate Ratios Baltimore Metropolitan Area 1996 — 2005

Variable

S.Enteritidis

IRR (95%Cl)

S.Typhimurium

IRR (95%Cl)

S.Heidelberg

IRR (95%Cl)

S.Newport

IRR (95%Cl)

S EVIERGED

IRR (95%Cl)

Residence

Anne Arundel

Baltimore
(0414

Baltimore
Carroll
Harford

Howard?

1.75( 1.25-2.44)

6.00( 4.44- 8.12)
2.34 (1.71-3.20)

1.64 (1.09-2.48)

1.17 (0.77-1.76)*

~

1.84(1.19 - 2.84)

3.5 (2.39-5.37)
1.73 (1.13-2.63)

2.29 (1.39-3.79)

1.68 (1.02-2.76)

~

1.74(0.75-4.05)*

3.27 (1.49- 7.06)

2.00 (0.89-04.45*
0.92 (0.26 -3.14)*

2.08 (0.83-5.22)*

~

2.50 (1.30-4.78)

0.88 (0.43-1.79)*
1.57 (0.82-3.02)*
1.31 (0.54- 4.07)*

1.93 (0.92-4.07)*

~

3.16 (1.22-8.12)

0.54(0.17-1.71)*
1.53 (0.58- 4.03)*
2.90(0.97-8.66)*

2.24 (0.76-6.56)*

~

n 2 p>005




“Conclusions




All Salmonella Infections

s All Salmonella infections: greater rates among
African Americans, infants & young children, and
residents of Baltimore City.



Serotypes

= Age - Greater rates for infants young children across serotypes

m Gender - Reduced rates for females; S.Typhimurium. S.Heidelberg
- Increased rates for females ; S.Newport

m Residence - Greater rates for Baltimore City
S.Enteritidis
S. Typhimurium
S.Heidelberg

- Greater Rates for Anne Arundel County
S.Newport
S.Javiana

m Race — Greater rates for African Americans
S.Enteritidis
S.Typhimurium
S.Heidelberg
S.Javiana



Limitations

10%6 of cases with missing data omitted from multivariate
analysis

Data was not collected on Socioeconomic status

No information on any underlying medical conditions of
cases collected



Recommendations

Targeted interventions required

Farming areas should be specifically targeted for reduction
of incidence of S.Javiana and S.Newport where animal
contact appears to be an important mode of transmission.

Poultry products should be targeted to reduce |nC|dence
of S.Enteritidis

Grade level appropriate, culturally relevant education
materials on good food hygiene practices should be
considered for Baltimore City. Interventions should also
employ concepts of social epidemiology
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Thank You !

Questions ?



Adjusted Rate Ratios, Salmonella Infections Baltimore Metropolitan area 1996-2005.

Variable IRR (959%6CI)
Age Group
0-4 6.12 (5.60- 6.68)
5-9 1.82 (1.61-2.06)
10-19 1.00 (0.88-1.12) 7
20-39
40-64 0.89 (0.81- 0.98)
>65 0.87 (0.76 -0.99)
Gender
Female 1.03(0.97-1.10) i

Male

—_—




Adjusted Rate Ratios, Salmonella Infections Baltimore Metropolitan area 1996-2005.

VVariable

IRR (9596Cl)

Residence

Anne Arundel
Baltimore City
Baltimore
Carroll
Harford
Howard
Race
Caucasian
African American
Other

1.56 (1.34-1.82)
2.30 (2.03-2.72)
1.69 (1.46 -1.95)
1.47 (1.21-1.79)
1.15 (0.95 -1.39) i

—_—

—_—

1.38 (1.28 -1.49)
0.90(0.76-1.06) ]

< —p>0.05




Comparison

of distribution of Cases of Known and Unknown Race

Variable Cases with Known race Cases with unknown race
N = 3,958 N=474
Age Group N (%) N> (%0)
0—4 1212 ( 30.62) 119 (26.10)
59 376 ( 9.50) 46 (10.09)
10~19 415 (10.49) 46 (10.09)
20-39 843 ( 21.30) 120 (26.32)
40-64 806 (20.36) 90(19.74)
>65 306 ( 7.73) 35 ( 7.6)
Gender
Female 2058 ( 52.00) 247(49.16)
Male 1900 (48.00) 233 ( 50.84)
County
Anne Arundel 665 ( 16.80) 144 (30.38)
Baltimore City 1084 (27.39) 90(18.99)
Baltimore 1581(39.94) 19 ( 4.01)
Carroll 187 (4.72) 2(0.42)
Harford 219(5.53) 156 ( 32.91)
Howard 222 (5.61) 63 (13.29)
Age Group (p=0.16)

Gender (p=0.24)
County (p<0.01)




Comparison of distribution of Cases of Known and Unknown Race
Baltimore Metropolitan area,1996-2005.

Variable Cases with Known race Cases with  unknown race
N = 3,958 N=474
Year N[€Z)) N(%0)
1996 511 (12.91) 87 (18.35)
1997 410 (10.36) 85 (17.93)
1998 352 (8.89) 103 (21.73)
1999 355 (8.97) 72 (15.19)
2000 335 (8.46) 40 (8.44)
2001 364 (9.20) 20 (4.22)
2002 463 (11.7) 13 (2.74)
2003 412 (10.41) 23 (4.85)
2004 379 (9.58) 17 (3.59)
2005 377 (9.53) 14 (2.95)

P<0.01
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Salmonellosis

		Infection with Salmonella  bacteria



		Over 2,000 different serotypes





		All age groups at risk





		Incidence highest among infants and young children





		Major symptoms: fever, headache stomach pain, nausea, vomiting, diarrhea. 







		Modes of transmission:





      direct contact with infected animals



      consumption of food from infected    

      animals  

                 

      consumption of foods contaminated with   

      animal  feces               













                 

                



All age groups are at risk

All age groups at risk

Animals including reptiles









Salmonellosis

		Reportable condition in Maryland 





		Existing passive surveillance



           - microbiological laboratories

           - health care providers













FoodNet



		Collaboration among  USDA, FDA, state health departments 





		Conduct active population based surveillance for 9 enteric pathogens, based on laboratory confirmed cases 



		1996:  5 states  5% U.S population.



		2005:  10 states 15% U.S population.



		Maryland  began full participation in 1998



		Catchment area of Baltimore City and 5 surrounding counties



		Expanded to state wide in 2002





         



FoodNet –Collaborate with  USDA, FDA and 10 state health departments  

FoodNet 2005 Report:

         - Compared to baseline 1996-1998  there was substantial decline in the overall incidence    

           of  infections by  common foodborne  pathogens e.g, E Coli, Campylobacter, Listeria,  &      

           Shigella  Yersinia  in the ten (10)  FoodNet sites including the state of Maryland 



to conduct  active surveillence  for nine enteric pathogens that may be transmitted via food

Data available from 1996-2005









Objective 

		To identify high risk groups by age, race, gender, and county for infections caused by Salmonella serotypes in the Baltimore Metropolitan area















Methods

		Data source FoodNet data for Baltimore Metropolitan area









		Incidence rates calculated using denominators from U.S Census Bureau Population Estimates 



 



		Use of Poisson regression analysis using STATA to calculate incidence rate ratios

















                     



                  “Results”





















Incidence fluctuates during the study period.(24.55/100,000 -14.93/100,000)

Significant decrease of 2.21/100,000 from 1996-2000

Incidence fluctuates during the study period.(24.55/100,000 -14.93/100,000)

Significant decrease of 2.21/100,000 from 1996-2000









           Incidence Rate Ratios for Demographic Risk Factors of Salmonella Infections,     

              Baltimore Metropolitan Area,1996 – 2005.

		a Reference Category

		b Incidence as number of cases per 100,000 population

		*18 of these are of unknown age.



  

  

		Variable		No. Cases (N=4,432)		Incidence b		Unadjusted Rate Ratios (95% CI)

		Gender		 		 

		Female		2,141		16.46		0.87 (0.82-0.92)

		Malea		2,291		18.86		~

		 		 		 		 

































Incidence Rate Ratios for Demographic Risk Factors of Salmonella Infections,   

 Baltimore Metropolitan Area,1996 – 2005

		a Reference Category

		b Incidence as number of cases per 100,000 population

		**474 of these are of unknown race.





   1.91( 1.79-2.03)

  23.85

		Variable		No. Cases		Incidence b		Unadjusted Rate Ratios (95% CI)

		Race**		 		 		 

		Caucasiana		2,114		12.48		~

		African American		1,692

		Other		152		13.55		1.08 (0.92-1.27)































Incidence Rate Ratios for Demographic Risk Factors of Salmonella Infections,   

 Baltimore Metropolitan Area,1996 – 2005

       a  Reference Category

		b Incidence as number of cases per 100,000 population

		* 18 of these are of unknown age.

		



      6.00 (5.67-6.76)

   79.64

		Variable		No. Cases (N=4,432)		Incidence b		Unadjusted Rate Ratios (95% CI)

		Age*		 		 

		         0 -4		1,331

		         5 -9		422		23.95		1.81 (1.61-2.05)

		        10-19		461		12.96		0.98 (0.87– 1.09)

		        20 -39a		963		13.22		~

		        40- 64		896		11.43		 0.86 (0.78-0.95

		        > 65		341		11.21		 0.85 (0.75-0.98)

		 		 		 		 































Incidence Rate Ratios for Demographic Risk Factors of Salmonella Infections,   

 Baltimore Metropolitan Area,1996 – 2005

		a Reference Category

		b Incidence as number of cases per 100,000 population



  26.76

		Variable		No. Cases (N=4,432)		Incidence b		Unadjusted Rate Ratios (95% CI)

		Residence		 		 		 

		Anne Arundel 		684		 13.93		0.92 (0.79-1.05)

		Baltimore City 		1,725		 		1.78 (1.59-1.98)

		Baltimore  County		1,174		15.62		1.03 (0.92-1.16)

		Carroll		189		12.15		0.80 (0.67-0.96)

		Howarda		375		15.02		~

		Harford		285		12.78		0.85 ( 0.72-0.99)



































           

Serotype  Specific  Analysis













Number of  Salmonella Infections by Serotype: Baltimore Metropolitan Area 1996-2005

		* Serotypes that each individually contribute to <1% of cases.



		Serotype 		Frequency		Percent

		Enteritidis		1,426		31.18

		Typhimurium		881		19.88

		Serogroup B		268		6.05

		Newport		191		4.31

		Heidelberg		162		3.66

		Sergroup D1		139		3.14

		Javiana		90		2.03

		Other*		1,272		28.77

		Total		4.432		100



















Remove Serogroup B and D1





































Salmonella  Serotype Specific Unadjusted Incident Rate Ratios Baltimore Metropolitan  Area 1996 – 2005 







a Reference Category

* p>0.05

		Variable		S.Enteritidis		S.Typhimurium		S.Heidelberg		S.Newport		S.Javiana

		 		IRR (95%CI)		IRR (95%CI)		IRR (95%CI)		IRR (95%CI)		IRR (95%CI)

		Gender		 		 		 

		Female		0.98 (0.88-1.09)*		0.83 (0.70-.98)		0.72 (0.52-.99)		1.47 (1.08-2.00)		1.05 (0.68-1.60) *

		Malea		~		~		~		~		~



































Salmonella  Serotype Specific Unadjusted Incident Rate Ratios Baltimore Metropolitan  Area 1996 – 2005 



a Reference Category

* p>0.05

  0.42 (0.27-0.65)

		Variable		S.Enteritidis		S.Typhimurium		S.Heidelberg		S.Newport		S.Javiana

		 		IRR (95%CI)		IRR (95%CI)		IRR (95%CI)		IRR (95%CI)		IRR (95%CI)

		Race		 		 		 

		Caucasiana		~		~		~		~		~

		African American		3.13 (2.80-3.49)		1.81(1.53-2.14)		2.20 (1.58-3.08)		1.18 (0.75-1.85)

		Other		0.85 (0.60-1.21)*		0.63(0.36-1.07)*		2.19  (1.16-4.13)		0.40 (0.15-1.09)*		4.2e-7 (0)

		 		 		 		 		 		 











































Salmonella  Serotype Specific Unadjusted Incident Rate Ratios Baltimore Metropolitan  Area 1996 – 2005 



a Reference Category

* p>0.05



		Variable		S.Enteritidis		S.Typhimurium		S.Heidelberg		S.Newport		S.Javiana

		 		IRR (95%CI)		IRR (95%CI)		IRR (95%CI)		IRR (95%CI)		IRR (95%CI)

		Age Group		 		 		 

		0-4

		5-9		1.68 (1.36-2.09)		2.38 (1.77-3.21)		2.26 (1.20-4.26)		1.07 (0.59-1.94)*		1.16 (0.47-2.89)*

		10~19		0.97 (0.79- 1.19)		1.26 (0.94-1.64)*		1.73 (0.99-3.02)*		0.46 (0.24 -0.86)		0.87 (0.40-1.90)*

		20-39a		~		~		~		~		~

		40-64		0.98 ( 0.84- 1.16)*		0.60(0.45-0.82)		0.66 (0.37-1.19)*		0.56 ( 0.36-0.86)		0.55 (0.27-1.11)

		>65		0.78(0.61-0.98)*		0.96(0.69 -1.35)*		0.61(0.26-1.41)*		0.62 (0.34-1.12)*		0.33 (0.10-1.13)



		5.57 (4.77-6.51)		6.7 (5.32-8.45)		9.0 (5.74-14.35)		3.57(2.39- 5.32)		6.76 (3.91-11.68)



























































Salmonella Serotype Specific Unadjusted  Incident Rate Ratios Baltimore Metropolitan  Area 1996 – 2005 



		* p>0.05



		Variable		S.Enteritidis		S.Typhimurium		S.Heidelberg		S.Newport		S.Javiana

		 		IRR (95%CI)		IRR (95%CI)		IRR (95%CI)		IRR (95%CI)		IRR (95%CI)

		Residence		 		 		 		 		 

		Anne Arundel		1.75( 1.25-2.44)		1.84(1.19 - 2.84)		1.74(0.75-4.05)*

		Baltimore  City		0.88 (0.43-1.79)*		0.54(0.17-1.71)*

		Baltimore		2.34 (1.71-3.20)		1.73 (1.13-2.63)		2.00 (0.89-04.45*		1.57 (0.82-3.02)*		1.53 (0.58- 4.03)*

		Carroll		1.64 (1.09-2.48)		2.29 (1.39-3.79)		0.92 (0.26 -3.14)*		1.31 (0.54- 4.07)*		2.90(0.97-8.66)*

		Harford		1.17 (0.77-1.76)*		1.68 (1.02-2.76)		2.08 (0.83-5.22)*		1.93 (0.92-4.07)*		2.24 (0.76-6.56)*

		Howarda		~		~		~		~		~



		6.00( 4.44- 8.12)		3.5 (2.39-5.37)		3.27 (1.49- 7.06)



		2.50 (1.30-4.78)		3.16 (1.22-8.12)

































































             





                

“Conclusions”













All Salmonella Infections

		All Salmonella infections: greater rates among African Americans, infants & young children, and residents of Baltimore City.

		















Serotypes



		Age      - Greater rates for infants young children across serotypes





		Gender  - Reduced rates for females; S.Typhimurium. S.Heidelberg 



                   - Increased rates for females ; S.Newport 

  

		Residence - Greater  rates for Baltimore City



                                          S.Enteritidis 

                                          S.Typhimurium 

                                          S.Heidelberg 



                      - Greater Rates for Anne Arundel County

                                         S.Newport 

                                         S.Javiana 



		Race – Greater rates for African Americans



                                         S.Enteritidis 

                                         S.Typhimurium

                                         S.Heidelberg

                                         S.Javiana 



       

                  



. 













Limitations

		10% of cases with missing data omitted from multivariate analysis





		Data was not collected on Socioeconomic status





		No information on any underlying medical conditions of cases collected 















Recommendations

		Targeted interventions required





		Farming areas should be specifically targeted for reduction of incidence of S.Javiana and  S.Newport where animal contact appears to be an important mode of transmission.















		Poultry products should be targeted to reduce incidence             of S.Enteritidis





		Grade level appropriate, culturally relevant education materials on good food hygiene practices  should be considered for Baltimore City. Interventions should also employ concepts of social  epidemiology
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Adjusted Rate Ratios, Salmonella  Infections Baltimore Metropolitan area 1996-2005.





6.12 (5.60- 6.68)

		Variable		IRR (95%CI)

		Age Group		 

		0-4

		5-9		1.82 (1.61-2.06)

		10-19		1.00 (0.88-1.12) ⁯

		20-39		 

		40-64		0.89 (0.81- 0.98)

		>65		0.87 (0.76 -0.99)

		Gender		 

		Female		1.03(0.97-1.10) ⁯

		Male		~

















Multivariate female vs Male Non significant.









Adjusted  Rate Ratios, Salmonella  Infections Baltimore Metropolitan area 1996-2005.





		⁯   ~ p > 0.05



2.30  (2.03-2.72)

1.38 (1.28 -1.49)

		Variable		IRR (95%CI)

		Residence		 

		Anne Arundel		1.56 (1.34-1.82)

		Baltimore  City

		Baltimore		1.69 (1.46 -1.95)

		Carroll		1.47 (1.21-1.79)

		Harford		1.15 (0.95 -1.39)  ⁯

		Howard		~

		Race		 

		Caucasian		~

		African American

		Other		0.90(0.76-1.06) ⁯



























 Comparison of distribution of Cases of Known and Unknown Race



         Age Group (p=0.16)

         Gender (p=0.24)

          County (p<0.01)

		Variable		Cases with Known race		Cases with unknown race

		 		N = 3,958		N=474

		Age Group		N (%)		N* (%)

		0~4		1212 ( 30.62)		119 (26.10)

		5~9		376 ( 9.50)		46 (10.09)

		10~19		415 (10.49)		46 (10.09)

		20-39		843 ( 21.30)		120 (26.32)

		40-64		806 (20.36)		90(19.74)

		>65		306 ( 7.73)		35 ( 7.6)

		Gender		 		 

		Female		2058 ( 52.00)		247(49.16)

		Male		1900 (48.00)		233 ( 50.84)

		County		 		 

		Anne Arundel		665 ( 16.80)		144 (30.38)

		Baltimore  City		1084 (27.39)		90(18.99)

		Baltimore		1581(39.94)		19 ( 4.01)

		Carroll		187 ( 4.72)		2( 0.42)

		Harford		219(5.53)		156 ( 32.91)

		Howard		222 ( 5.61)		63 (13.29)





























   Comparison of distribution of Cases of Known and Unknown Race 

Baltimore Metropolitan area,1996-2005.

		P<0.01 



		Variable		Cases with Known race		Cases with unknown race

		 		N = 3,958		N=474

		Year		N(%)		N(%)

		1996		511 (12.91)		87 (18.35)

		1997		410 (10.36)		85 (17.93)

		1998		352  (8.89)		103 (21.73)

		1999		355  (8.97) 		72 (15.19)

		2000		335  (8.46)		40 (8.44)

		2001		364  (9.20)		20 (4.22)

		2002		463  (11.7)		13 (2.74)

		2003		412 (10.41)		23 (4.85)

		2004		379 (9.58)		17 (3.59)

		2005		377 (9.53)		14 (2.95)







































Incidence of Salmonella Infections, Baltimore Metropolitan 


Area, 1996 -2005


0


5


10


15


20


25


199619971998 1999200020012002 200320042005


Years


No. of


cases per 


100,000


years


Incidence of Salmonella Infections, by serotype,


 Baltimore Metropolitan Area, 1996 -2005


0


1


2


3


4


5


6


7


8


9


1996 1997 1998 1999 2000 2001 2002 2003 2004 2005


Years


No. of


cases per 100,000


Enteritidis


Typhimurium


Incidence of Salmonella Infections by serotype 


Baltimore Metropolitan Area,1996-2005


0


0.2


0.4


0.6


0.8


1


1.2


1.4


1.6


1996 1997 1998 1999 2000 2001 2002 2003 2004 2005


Years


No. of cases per 


100.000


Heidelberg


Javiana


Newport












