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Increasing Incidence of Invasive Group A
Streptococcus Disease, ldaho, USA, 2008—
2019

Appendix

Additional Methods Information

Invasive Group A Streptococcus (iGAS) Incidence by Race and Ethnicity

Average annual incidence per 100,000 population for 2008—-2019 was estimated for white
non-Hispanic, Hispanic, and American Indian or Alaska Native persons using population
estimates by race and ethnicity obtained from the Idaho Bureau of Vital Records and Health
Statistics. For these estimates, the distribution of race and ethnicity in cases with missing data (n
= 39) was assumed to be the same as that observed in cases with available data (n = 444).
Average annual incidence was not estimated for persons of other races (Black, Asian, Native

Hawaiian or Pacific Islander) because of the small number of cases.

Regression Analysis for Case-to-Case Comparison between Periods

Logistic regression models were used to compare demographics, underlying conditions,
and other risk factors between the higher incidence period (2014-2019) and the baseline period
(2008-2013) to identify any factors that might be positively associated with the higher incidence
period. For 4 patients who had 2 cases of iGAS, only the first case was included in regression
analyses. A multivariable logistic regression model included the following variables: age group,
obesity, residence type, and injection drug use. These factors, which might explain the increase
in iGAS cases, were chosen a priori based on the literature, with the assistance of a causal
diagram to visualize relationships between variables, potential confounders, and the outcome
(increase in iGAS) (/-5). Number of cases in each period was also considered when determining
number of variables (degrees of freedom) in the multivariable model. Firth logistic regression
was used to account for separation attributable to limited sample size and highly predictive risk

factors (6).
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Appendix Table 1. Invasive group A streptococcus emm types in Idaho, by year.
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Appendix Table 2. Idaho population estimates for selected demographic and risk factors.

Factor Measurement  Data source 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Total N KFF2 1,484,300 1,507,700 1,538,900 1,547,300 1,562,500 1,580,900 1,598,800 1,617,200 1,650,700 1,682,100 1,719,600 1,750,900
population
American N (% of total KFF?2 13,600 16, 900 15,300 18,700 14,500 15,800 14,600 18,000 18,900 17,500 18,100 15,900
Indian/Alaska population) (0.9) (1.1) (1.0) (1.2) (0.9) (1.0) (0.9) (1.1) (1.1) (1.0) (1.1) (0.9)
Native
White N (% of total KFF?2 1,259,500 1,274,600 1,295,400 1,297,600 1,305,400 1,317,000 1,325,000 1,339,100 1,362.500 1,381,400 1,407,600 1,429,500
population) (84.9) (84.5) (84.2) (83.9) (83.5) (83.3) (82.9) (82.8) (82.5) (82.1) (81.9) (81.6)
Hispanic/ N (% of total KFF?2 154, 600 161, 100 172,700 175,200 180,000 186,300 193,400 192,800 202,200 207,700 217,500 225,600
Latino population) (10.4) (10.7) (11.2) (11.3) (11.5) (11.8) (12.1) (11.9) (12.2) (12.3) (12.6) (12.9)
Obesity N (% of adults) Idaho 261,664 273,573 294,677 296,226 294,722 330,015 326,369 322,889 318,290 353,688 339,271 353,047
BRFSSP (25.2) (25.1) (26.9) (27.0) (26.8) (29.6) (28.9) (28.6) (27.4) (29.3) (28.4) (29.4)
Diabetes N (% of adults) Idaho 76,274 90,107 90,907 107,580 98,680 98,977 91,799 99,277 111,490 111,476 132,857 137,374
BRFSSP (7.0) (8.0) (7.9) (9.4) (8.5) (8.4) (7.6) (8.1) (8.9) (8.7) (10.2) (10.3)
Coronary heart N (% of adults) Idaho 42,915 43,276 40,662 47,131 41,809 42,664 40,324 37,998 48,854 41,900 47,581 50, 141
disease or BRFSSP (4.0) (3.9) (3.6) 4.1) (3.6) (3.6) (3.4) (3.1) (3.9) (3.3) (3.6) (3.8)
angina
HIV Prevalence per NCHHSTP® 56.6 58.9 67.5 69.8 73 75.6 74.2 75.4 78.2 80.2 81.9 84
100,000
End-stage Prevalent USRDS n/a 1,845 1,983 1,999 2,081 2,153 2,256 2,359 2,438 2,521 2,569 n/a
renal disease count
Cancer, all 10 year CDRI® 34,412 35,852 37,183 38,303 39,336 40,455 41,259 42,228 43,302 44,373 45,444 46,644
types limited-
duration
prevalence
Nursing home Total KFFf 4,537 4,422 4,358 4,460 4,137 3,900 3,901 3,728 3,921 3,319 n/a 3,286
residents
Homeless Total HUD?® 1,464 1,939 2,346 2,199 1,968 1,781 2,104 1,966 2,347 2,037 2,012 2,315

aKaiser Family Foundation, https://www.kff.org/other/state-indicator/distribution-by-raceethnicity/

bldaho Behavioral Risk Factor Surveillance System, https://www.gethealthy.dhw.idaho.gov/idaho-brfss. Due to changes in methods, data from 2011 and later are not directly comparable with data from 2010 and earlier.

°National Center for HIV, Viral Hepatitis, STD, and TB Prevention AtlasPlus, https://gis.cdc.gov/grasp/nchhstpatlas/tables.html
dUnited States Renal Data System, https://usrds.org/data-query-tools/esrd-prevalent-count/

eCancer Data Registry of Idaho

Kaiser Family Foundation, https://www kff.org/other/state-indicator/number-of-nursing-facility-residents/

9United States Department of Housing and Urban Development, https://www.hudexchange.info/programs/coc/coc-homeless-populations-and-subpopulations-reports/
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Appendix Figure 1. Variation by month in invasive group A streptococcus incidence from an investigation in Idaho

comparing cases reported during 2014-2019 with cases from a lower-incidence baseline period, 2008-2013.
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Appendix Figure 2. Variation by public health district in invasive group A streptococcus incidence from an investigation in
Idaho comparing cases reported during 2014-2019 with cases from a lower-incidence baseline period, 2008-2013. PHD,

public health district.
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