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Abstracts: This report compares rates of selected nationally notifiable diseases in the 100 most populated counties
to overall U.S. rates. We analyzed data from the 2004 National Notifiable Diseases Surveillance System (NNDSS)
maintained by CDC. Notifiable diseases reports, collected by the states and U.S. territories, are transmitted to CDC
in an agreement with the Council of State and Territorial Epidemiologists. By using the Bureau of Census popula-
tion estimates, we calculated and compared rates. Rates were higher in the most populated counties for six of the
nine conditions examined in comparison with national rates. chlamydia (rate ratio:1.2), gonorrhea (rate ratio: 1.2),
syphilis (rateratio: 1.7), hepatitisA (rateratio: 1.2), hepatitis B (rateratio: 1.1), and shigellosis (rateratio: 1.2). The
incidence rate for Lyme disease was 40% lower among populated counties (rate ratio: 0.6). Incidence of infectious
diseasesis different in the most populated counties, and prevention programs should consider local occurrence.
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INTRODUCTION

The Centers for Disease Control and Prevention
(CDC) routinely publishes finalized data on national notifi-
able infectious diseases reported voluntarily by U.S. states
and territories. Every year, >1.5 million cases of notifiable
diseases are reported, but <10 disease conditions account
for >85% of incidence [1]. Previous epidemiologic reports
indicated higher incidence rates for selected diseases in
large cities, counties, and metropolitan areas[2, 3], but rates
have not been reported in tandem for the most frequently re-
ported infections, and national rates often mask substantial
variations at the community level.

Formal quantification of the magnitude of infectious
diseases and assessment of patterns are necessary steps in
the development of prevention efforts, and basic epidemi-
ological studies are essential in this regard. As part of the
CDC's Assessment Initiative program, states are funded to
assess their progress toward meeting the Healthy People
2010 objectives [4], and data from the National Notifiable
Diseases Surveillance System (NNDSS) is useful in evalu-
ating infectious diseases occurrence and trends. However,
subpopulation analysis of the notifiable diseases has been
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limited; to maintain confidentiality of cases. This report
compares rates of selected nationally notifiable diseases in
the 100 most populated counties to overal U.S. rates. The
100 most populated counties were selected because 2 of
every 5 people living in the United States reside in these
counties and policy makers should be informed about where
best to direct limited resources in addressing infectious dis-
eases. Despite a greater potential for disease burden in these
counties, this information has not been published in the lit-
erature and underscores the utility of public health surveil-
lance data and the importance of implementing prevention
and control measures at the local or county level.

METHODS

NNDSS is a public health surveillance system that col-
lects data on cases of notifiable conditions. The system is
operated by CDC, in conjunction with the Council of State
and Territorial Epidemiologists (CSTE), which determines
reportable conditions, protocol for formatting and transmit-
ting data, and standard case definitions. The decision to
make a disease nationally notifiable is based on its public
health importance and its preventability [5]. Data for 2004
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were reviewed for selected conditions, which are reportable
in al 50 states, the District of Columbia, and New York
City; data from U.S. territories were excluded. Data were
analyzed for cases reported directly through NNDSS. Data
for primary and secondary syphilis were combined. The
number of cases and rates’ per 100,000 population were de-
termined by county population [6] for nine nationally notifi-
able diseases. Demographic data have been published for
notifiable diseases [1] and are not provided in this report.
Data on socioeconomic status of individuals reported
through the surveillance system were not available (e.g.,
education, income, and occupation) and we are unable to
relate findings to these indicators.

The United States includes 3,142 counties [7]. The
largest county in the nation is Los Angeles County, Califor-
nia, with >9 million residents and the smallest county is
Loving County, Texas with <200 residents. An estimated
124 million residents live in the most populated 100 coun-
ties [6], corresponding to 42% of the U.S. population.
Population estimates of the 100 most populated counties
ranged from an estimated 569, 148 to an estimated 9.9 mil-
lion.

RESULTS

The nine nationally notifiable infectious diseases ex-
amined accounted for approximately 1.4 million cases in
2004; 680,215 cases were reported in the 100 most popu-
lated counties (Table I). In comparison with the national
data, rates were higher among residents of the most popu-
lated counties for six conditions: chlamydia, gonorrhea,
syphilis, hepatitis A, hepatitis B, and shigellosis. The rate
for Lyme disease was 40% lower among residents of the

most populated counties; salmonellosis was 10% lower; and
pertussis was 27% lower. The higher rates determined in the
most populated counties were also reflected when data were
examined for the combined remaining counties.

Table |1 presents data on notifiable diseases in the most
populated counties. The aim of this Table is to show distri-
bution and identify counties where incidence rates are
higher. This Table is different from Table | where informa-
tion on the remaining counties and national data are com-
pared. Regarding chlamydia, 54 counties exceeded national
rate; for syphilis, 50 counties exceeded national rate; for
gonorrhea, 48 counties exceeded nationd rate; for hepatitis
A, 45 counties exceeded national rate; hepatitis B, 43 coun-
ties exceeded national rate; for shigellosis, 33 counties ex-
ceeded national rate; for salmonellosis, 31 counties ex-
ceeded national rate; for pertussis, 21 counties exceeded na-
tional rate; and 19 exceeded national rate for Lyme disease.

The following counties recorded the highest rates for
the nine conditions: hepatitis A (Suffolk County, Massachu-
setts, rate: 17.7/100,000 population); hepatitis B (Bexar
County, Texas, rate: 7.5/100,000 population); chlamydia
(Philadelphia County, Pennsylvania, rate: 1137.5/100,000
population); gonorrhea (Batimore City, Maryland, rate:
618.9/100,000 population); Lyme disease (Westchester
County, New York, rate: 79.2/100,000 population); pertussis
(Milwaukee County, Wisconsin, rate: 129.5/100,000 popu-
lation); salmonellosis (Duval County, Florida, rate: 43.7/
100,000 population); shigellosis (Bexar County, Texas, rate:
51.9/100,000 population) and syphilis (San Francisco, Cali-
fornia, rate: 46.4/100,000 population).

None of the counties examined have met the HP 2010
target for Gonorrhea reduction (19/100,000); 90 counties
have met the Hepatitis A target (4.5/100,000); 11 counties

Table|. Distribution of selected notifiable diseases by population, US, 2004.

Diseases Most Populous Counties (100) Remaining Counties National

Number Rate” (95% CI)” Number Rate” (95% Cl)” Number Rate” (95% ClI)”
Chlamydia’” 463,696 373.3(372.3-374.4) 465,766 276.6 (278.8-280.4) 929,462 319.6 (319.0-320.3)
Gonorrhea 168,119 135.4 (134.7-136.0) 162,013 97.2(96.8-97.7) 330,132 113.5(113.1-113.9)
HepatitisA 2,980 24(2.3-25) 2,703 1.6 (1.6-1.7) 5,683 2.0(1.9-2.0)
Hepatitis B 2,826 23(2.3-24) 3,386 2.0(2.0-2.1) 6,212 21(2.1-2.2)
Lyme disease 5,152 4.1(4.0-4.3) 14,652 8.8(8.7-8.9) 19,804 6.8 (6.7-6.9)
Pertussis 8,111 6.5 (6.4-6.7) 17,716 10.6 (10.5-10.8) 25,827 8.9(8.8-9.0)
Salmonellosis 16,301 13.1 (12.9-13.3) 25,896 155 (15.4-15.7) 42,197 14.5 (14.4-14.7)
Shigellosis 7,174 5.8 (5.6-5.9) 7,453 45 (4.4-4.6) 14,627 5.0(5.0-5.1)
Syphilis 5,856 4.7 (4.6-4.8) 2,124 1.3(1.2-1.3) 7,980 2.7(27-28)
Total 680,215 701,709 1,381,924

“ per 100,000 population.
¥ = Confidence Interval.
°% Chlamydiatrachomatis infection.

? Rates are not calculated for conditions with <10 cases.



Table I1: Number and rates of selected infectious diseases and population estimates for the 100 largest U.S. counties based on July 1, 2004 population estimates, US, 2004.

Rank | Geographic Area Pop Est
HepatitisA Hepatitis B Chlamydia” Gonorrhea Lyme Disease Pertussis Samonellosis Shigellosis Syphilis
1-Jul-04 | No. Rate | No. Rate | No. Rate No. Rate No. Rate No. Rate No. Rate No. Rate No. Rate

1 | LosAngeles County, CA 9937739 332 33 86 09| 41000 4126| 10342 104.1 2 175 18 1245 125 593 6.0 506 51
2 | Cook County, IL 5327777 74 14 61 11| 27761 521.1| 13244 2486 23 04 491 9.2 661 124 224 42 340 6.4
3 | Harris County, TX 3644285 132 36 163 45| 12061 3310 4670 1281 6 68 19 421 116 323 89 211 58
4 | Maricopa County, AZ 3501001 120 34 180 51| 10599 3027 2943 84.1 10 0.3 222 6.3 361 10.3 229 6.5 106 30
5 | Orange County, CA 2987591 39 13 29 10 5202 1741 761 255 0 107 3.6 305 10.2 124 42 45 15
6 | San Diego County, CA 2931714 81 28 12 04| 10876 3710 2379 811 4 114 39 452 154 193 6.6 138 47
7 | Kings County, NY 2475290 115 46 51 21| 12872 5200| 4227 1708 60 24 47 19 347 140 197 8.0 134 54
8 | Miami-Dade County, FL 2363600 48 20 41 17 4933 2087 1891 80.0 5 9 462 195 182 7.7 213 9.0
9 | DalasCounty, TX 2294706 42 18 69 30 8539 3721 4158 1812 2 251 109 167 73 201 8.8 184 8.0
10 | Queens County, NY 2237216 88 39 35 16 6177  276.1 1713 76.6 42 19 0 349 156 96 43 89 4.0
11 | Wayne County, Ml 2016202 35 17 146 72| 15289 758.3 7715 382.7 1 33 16 142 70 32 1.6 142 70
12 | San Bernardino County, CA 1921131 20 1.0 14 0.7 7608  396.0 1919 99.9 0 29 15 193 100 79 41 21 11
13 | Riverside County, CA 1871950 45 24 33 18 3305 1766 712 38.0 1 22 12 121 6.5 77 41 82 44
14 | King County, WA 1777143 17 1.0 2 12 5334  300.1 1265 712 9 190 10.7 236 133 56 32 123 6.9
15 | Broward County, FL 1754893 29 17 65 3.7 4550 259.3 1911 107.5 0 1 311 177 170 9.7 183 104
16 | SantaClara County, CA 1685188 26 15 7 5545  329.0 1038 61.6 0 59 35 246 14.6 78 46 56 33
17 | Clark County, NV 1650671 7 59 36 5065  306.8 2645 1602 1 16 1.0 129 7.8 64 39 38 23
18 | Tarrant County, TX 1588088 40 25 28 18 4689 2953 2248 1416 5 61 38 92 538 165 104 66 42
19 | New York County, NY 1562723 87 5.6 49 31 6407 4100 2505 1603 189 121 80 51 229 14.7 66 4.2 328 21.0
20 | Bexar County, TX 1493965 24 16 112 75 7001 468.6 2060 1379 6 55 3.7 170 114 775 519 107 7.2
21 | Suffolk County, NY 1475488 9 3 2031 1376 543 36.8 561 380 69 47 200 136 41 2.8 15 10
22 | Philadelphia County, PA 1470151 39 27 60 41| 16723 11375 5206  354.1 182 124 109 74 261 17.8 31 21 72 49
23 | Middlesex County, MA 1464628 115 79 30 20 1757 1200 353 241 246 16.8 451 308 293 20.0 53 36 18 12
24 | Alameda County, CA 1455235 24 16 2 5249  360.7 1786  122.7 0 88 6.0 206 14.2 54 37 48 33
25 | Bronx County, NY 1365536 51 37 24 18 8242  603.6 2394 1753 28 21 52 38 290 212 53 39 63 46
26 | Sacramento County, CA 1352445 34 25 9 6227 4604 1955  144.6 2 85 6.3 149 11.0 34 25 18 13
27 | Cuyahoga County, OH 1351009 2 25 19 6960 5152 4103 3037 4 21 16 163 121 30 22 37 2.7
28 | Nassau County, NY 1339641 28 21 9 1903 1421 407 304 59 44 46 34 231 17.2 35 26 20 15
29 | Allegheny County, PA 1250867 15 12 46 37 4253 3400 1529  122.2 27 22 112 9.0 142 114 9 21 17
30 | Palm Beach County, FL 1243230 19 15 48 39 2298 1848 820 66.0 3 4 275 22.1 75 6.0 38 31
31 | Oakland County, MI 1213339 15 12 1 0.9 4155 3424 1180 97.3 2 25 21 9 8.2 15 12 7

32 | Hennepin County, MN 1120897 16 14 17 15 4084 3644 1450 1294 151 135 358 319 133 119 27 24 18 16
33 | Hillshorough County, FL 1101261 24 22 57 5.2 2964  269.1 1197 108.7 1 3 233 212 49 44 47 43
34 | Franklin County, OH 1088971 8 4 4535 4164 2812 2582 9 200 184 82 75 34 31 105 9.6
35 | St LouisCounty, MO 1009235 7 15 15 4005  396.8 1843 1826 1 28 2.8 105 104 56 55 8

36 | Contra Costa County, CA 1009144 25 25 12 12 2726 270.1 736 729 0 10 1.0 123 122 34 34 12 12




Rank | Geographic Area Pop Est
HepatitisA Hepatitis B Chlamydia” Gonorrhea Lyme Disease Pertussis Samonellosis Shigellosis Syphilis
1-Jul-04 | No. Rate No. Rate No. Rate No. Rate No. Rate No. Rate No. Rate No. Rate No. Rate
37 | Fairfax County, VA 1003157 28 28 6 855 85.2 180 17.9 1 67 6.7 188 18.7 43 43 8
38 | Orange County, FL 989926 16 16 47 47 3407 3442 1622 1639 3 6 176 17.8 64 6.5 66 6.7
39 | Westchester County, NY 942444 24 25 1649 1750 434 46.1 746 79.2 81 86 136 144 23 24 21 22
40 | Erie County, NY 936318 3 4000 4368 1435 1533 1 72 7.7 95 101 22 23 9
41 | Salt Lake County, UT 935295 21 22 30 32 2099 2244 360 385 1 188 201 87 9.3 19 20 5
42 | DuPage County, IL 928718 19 20 7 948 102.1 210 226 9 127 137 122 131 15 16 6
43 | Pinelas County, FL 928537 11 12 48 5.2 2425 261.2 1382 148.8 4 15 16 170 183 19 20 37 4.0
44 | Milwaukee County, WI 928018 19 20 14 15 9526  1026.5 3244 3496 0 1202 1295 114 123 69 74 18 19
45 | Montgomery County, MD 921690 14 15 4 1163 126.2 175 19.0 38 41 21 23 91 9.9 48 52 13 14
46 | Shelby County, TN 908175 8 38 4.2 7535  829.7 3277 3608 1 4 9 10.6 35 39 87 9.6
47 | PimaCounty, AZ 907059 52 5.7 36 4.0 2209 2435 442 487 2 3?2 35 141 155 79 8.7 38 4.2
48 | Fairfield County, CT 903291 21 23 26 29 1740 192.6 704 779 330 36.5 17 19 154 17.0 30 33 19 21
49 | Bergen County, NJ 902998 7 23 25 712 788 189 209 86 95 37 41 115 127 21 23 11 12
50 | Honolulu County, HI 899593 21 23 9 4347 4832 1033 1148 0 24 2.7 280 311 36 4.0 7
51 | Hartford County, CT 875602 25 29 26 3.0 2730 3118 838 95.7 73 83 3 a1 104 17 19 11 13
52 | Travis County, TX 869868 16 18 36 4.1 3383 3889 1249 1436 27 31 125 14.4 113 130 157 18.0 55 6.3
53 | Fresno County, CA 866772 13 15 1 13 4855 560.1 1146 132.2 0 17 20 103 119 49 57 4
54 | Marion County, IN 863596 6 25 29 6124  709.1 3350 3879 3 18 21 65 75 168 195 29 34
55 | New Haven County, CT 845694 7 30 35 2756 3259 808 955 102 121 12 14 97 115 1 13 11 13
56 | Prince George's County, MD 842967 6 27 32 4975 5509 1913 2269 63 75 18 21 48 5.7 26 31 66 7.8
57 | Macomb County, MI 822660 11 13 16 19 1172 1425 263 320 0 10 12 63 7.7 2 3
58 | Duva County, FL 821338 6 2 39 439% 5352 2035 24738 2 19 23 359 437 23 2.8 70 85
59 | Hamilton County, OH 814611 3 13 16 4574 5615 2739 3362 0 130 16.0 81 9.9 20 25 18 22
60 | Fulton County, GA 814438 21 26 16 20 5388 6616 2765 3395 0 3 137 16.8 75 9.2 283 347
61 | Ventura County, CA 797699 19 24 31 39 1552  194.8 135 16.9 2 27 34 70 838 31 39 8
62 | Essex County, NJ 796684 25 31 47 59 4092 5136 2115 2655 86 10.8 7 83 9.8 24 3.0 43 5.4
63 | Middlesex County, NJ 785095 29 37 12 15 1225 156.0 305 388 66 84 24 31 88 112 24 31 4
64 | Baltimore County, MD 780821 26 33 53 6.8 2403 307.8 756 96.8 23 29 26 33 120 154 21 2.7 35 45
65 | Worcester County, MA 779488 79 10.1 21 2.7 1213 1556 201 258 144 185 247 317 100 12.8 13 17 4
66 | Montgomery County, PA 774029 8 9 936 1209 290 375 514 66.4 43 5.6 142 183 8 8
67 | Mecklenburg County, NC 771617 20 26 32 4.1 3186 4129 2019 2617 10 13 13 17 117 15.2 42 5.4 40 5.2
68 | Pierce County, WA 745411 2 4 2687 3605 452 60.6 2 68 9.1 69 9.3 12 16 7
69 | San Francisco County, CA 744230 20 27 1 3618  486.1 2142 2878 1 26 35 121 28 114 153 345 46.4
70 | Essex County, MA 738984 34 46 27 37 1242 1681 219 296 164 222 128 17.3 131 17.7 23 31 3
71 | Monroe County, NY 735177 3 16 2.2 3643 4955 1778 2418 4 162 220 83 113 74 101 12 16
72 | Kern County, CA 734846 15 20 31 4.2 3730 5076 955  130.0 0 37 5.0 52 71 29 39 2
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have met the target for Chlamydia (150/100,000); 5 coun-
ties have met the Salmonella target (6.8/100,000); and 74

counties were above the target set for syphilis (0.2/100,000).

DISCUSSION

Notifiable disease reporting is essentia for infectious
disease prevention and control. The findings in this report
demonstrate that there is substantial variability in infectious
disease rates between counties, and that measures to reduce
the incidence of multiple notifiable diseases should focus
on lowering rates at the county level. Large cities and coun-
tiestypically serve populations with the greatest density, di-
versity, and number of persons at high-risk. Public health
officials are aware that communicable diseases (e.g., sexu-
aly transmitted diseases) are higher in heavily populated ar-
eas and vector-borne diseases (e.g., Lyme disease) are
higher in the more rural or peri-urban areas. Despite knowl-
edge of these differences, reasons for the observed differ-
ences are not fully understood.

The responsibilities for public health protection are
shared by states and local public health jurisdictions [8].
Knowledge of local patterns of these conditions is essential
in tracking national heath goals, policies, and preventive
efforts [3], and understanding this association can provide
valuable insight. Efforts aimed at strengthening local health
departments’ infrastructure to address behavioral risk fac-
tors, contact tracing, screening, and routine vaccinations
should be evaluated with respect to the incidence of notifi-
able diseases. This information may help these jurisdictions
determine how best to apply resources (e.g., targeted com-
munications and tailored prevention strategies) because sur-

veillance activities may not benefit from economies of scale.

Larger cities and counties have greater health problems
than smaller cities. The findings in this research are consis-
tent with previously published data that showed infant mor-
tality rate variations among the largest cities in the United
States [9], and higher rates of sexually transmitted diseases
among selected U.S. cities [3]. Resources available for
health surveillance and the delivery of health-care services
vary among jurisdictions [8]. Moreover, because large com-
munities’ benefit from funding initiatives, implications of
the present findings on race/ethnicity and special popula
tions, especially the poor and underserved populations who
often live in large cities, should be examined by locality.
Reasons for lower rates of reported pertussis in the most
populated counties are unclear and should be further ex-

plored.

LIMITATIONS

The findings in this report are subject to at least four
limitations. First, surveillance practices vary among juris-
dictions, and case definitions may not be applied consis-
tently across jurisdictions. Second, availability of resources
can influence the detail of reporting by areas. Third, under-
reporting of certain diseases might reflect lack of awareness
of adisease or priorities of state and local officials responsi-
ble for reporting [5]. Lastly, only conditions with substan-
tial rates, and which are notifiable in al the 50 states, the
District of Columbia, and New York City were reviewed.
Although these conditions are responsible for the mgjority
of notifiable conditions, the number of casesis only one cri-
terion used to determine the importance of a disease.

CONCLUSION

This report indicated that incidence rates were higher
for sexually transmitted diseases, hepatitis A, and hepatitis
B in the most populated counties in comparison to national
rates. Conversaly, rates were lower for Lyme disease, sal-
monellosis, and pertussis. The results from this analysis are
helpful in identifying priorities for focused prevention and
research efforts. The results also provide a basis for com-
parison with other populations. Infectious diseases continue
to place a considerable burden on the nation, and strategies
to prevent and control them at county levels are needed,
given that 2 of every 5 residents live in the 100 most popu-
lated counties. Understanding the local” patterns of occur-
rence and directing resources to high morbidity areas
should enable the achievement of Healthy People 2010 ob-
jectives [4] for these conditions. NNDSS can be useful in
developing partnerships with these jurisdictions because the
monitoring of health status to identify community health
problemsis an essential public health service function.
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