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Formulas and Assumptions Used to Calculate Average Duration of Chlamydial Infection, Ages 15-24 Years
	 
	
	Women
	 
	Men
	 
	
	Formulas
	
	

	 
	Symptomatic infections
	 
	 
	 
	 
	
	
	
	

	M
	Probability of being symptomatic
	0.2
	[5]
	0.2
	[5]
	
	(VS)(TS)
	0.13869
	0.07479

	VS
	Probability that persons with symptoms are treated
	0.9
	[3]
	0.9
	[3]
	
	(1-VS)(US)
	0.1
	0.05

	TS
	Average duration of infection among treated persons with symptoms
	0.1541
	[1]
	0.0831
	[1]
	
	(VS)(TS)+(1-VS)(US)
	0.23869
	0.12479

	US
	Average duration of infection among untreated persons with symptoms
	1.0
	[2]
	0.5
	[3]
	
	M[(VS)(TS)+(1-VS)(US)]
	0.047738
	0.024958

	 
	
	
	
	
	 
	
	
	
	

	 
	Asymptomatic infections
	 
	 
	 
	 
	
	
	
	

	1-M
	Probability of being asymptomatic
	0.8
	
	0.8
	 
	
	(VA)(TA)
	0.2
	0.0225

	VA
	Probability that persons without symptoms are treated
	0.4
	[3]
	0.09
	[3]
	
	(1-VA)(UA)
	0.6
	0.455

	TA
	Average duration of infection among treated persons without symptoms
	0.5
	[4]
	0.25
	[4]
	
	(VA)(TA)+(1-VA)(UA)
	0.8
	0.4775

	UA
	Average duration of infection among untreated persons without symptoms
	1.0
	[2]
	0.5
	[3]
	
	(1-M)((VA)(TA)+(1-VA)(UA))
	0.64
	0.382

	 
	
	
	
	
	 
	
	
	
	

	Average duration of infection (years)
	0.69
	 
	0.41
	 
	
	M[(VS)(TS)+(1-VS)(US)] +
(1-M)((VA)(TA)+(1-VA)(UA))
	0.69
	0.41
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Formulas and Assumptions Used to Calculate Average Duration of Chlamydial Infection, Ages 25-39 Years
	 
	
	Women
	 
	Men
	 
	
	Formulas
	
	

	 
	Symptomatic infections
	 
	 
	 
	 
	
	
	
	

	M
	Probability of being symptomatic
	0.2
	[5]
	0.2
	[5]
	
	(VS)(TS)
	0.13869
	0.07479

	VS
	Probability that persons with symptoms are treated
	0.9
	[3]
	0.9
	[3]
	
	(1-VS)(US)
	0.1
	0.05

	TS
	Average duration of infection among treated persons with symptoms
	0.1541
	[1]
	0.0831
	[1]
	
	(VS)(TS)+(1-VS)(US)
	0.23869
	0.12479

	US
	Average duration of infection among untreated persons with symptoms
	1.0
	[2]
	0.5
	[3]
	
	M[(VS)(TS)+(1-VS)(US)]
	0.047738
	0.024958

	 
	
	
	
	
	 
	
	
	
	

	 
	Asymptomatic infections
	 
	 
	 
	 
	
	
	
	

	1-M
	Probability of being asymptomatic
	0.8
	
	0.8
	 
	
	(VA)(TA)
	0.075
	0.0125

	VA
	Probability that persons without symptoms are treated
	0.15
	[3]
	0.05
	[3]
	
	(1-VA)(UA)
	0.85
	0.475

	TA
	Average duration of infection among treated persons without symptoms
	0.5
	[4]
	0.25
	[4]
	
	(VA)(TA)+(1-VA)(UA)
	0.925
	0.4875

	UA
	Average duration of infection among untreated persons without symptoms
	1.0
	[2]
	0.5
	[3]
	
	(1-M)((VA)(TA)+(1-VA)(UA))
	0.74
	0.39

	 
	
	
	
	
	 
	
	
	
	

	Average duration of infection (years)
	0.79
	 
	0.41
	 
	
	M[(VS)(TS)+(1-VS)(US)] +
(1-M)((VA)(TA)+(1-VA)(UA))
	0.79
	0.41
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	HIV Prevalence Estimates
	HIV prevalence estimates were based on HIV and AIDS surveillance data for persons aged ≥ 13 years at diagnosis from 40 states that have had confidential name-based HIV infection reporting since at least January 2006 (Alabama, Alaska, Arizona, Arkansas, Colorado, Connecticut, Florida, Georgia, Idaho, Illinois, Indiana, Iowa, Kansas, Kentucky, Louisiana, Maine, Michigan, Minnesota, Mississippi, Missouri, Nebraska, Nevada, New Hampshire, New Jersey, New Mexico, New York, North Carolina, North Dakota, Ohio, Oklahoma, Pennsylvania, South Carolina, South Dakota, Tennessee, Texas, Utah, Virginia, West Virginia, Wisconsin, and Wyoming), and AIDS surveillance data from 11 areas (California, Delaware, District of Columbia, Hawaii, Maryland, Massachusetts, Montana, Oregon, Rhode Island, Vermont, and Washington).

	
	

	HIV Incidence Estimates
	HIV incidence estimates were based on HIV surveillance data from 16 states (Alabama, Arizona, Colorado, Connecticut, Florida, Indiana, Louisiana, Michigan, Mississippi, New Jersey, New York, North Carolina, South Carolina, Texas, Virginia, and Washington) and 2 cities (Chicago and Philadelphia) that had  confidential name-based HIV infection reporting and continuous implementation of HIV incidence surveillance since 2006 with at least 15% completeness of STARHS (serologic testing algorithm for recent HIV seroconversion) results annually.


Additional Details on HSV Incidence Calculations

A simple catalytic model [1] was constructed, which allowed for changes in the force of infection (FOI), the incidence in Herpes Simplex Virus type-2 (HSV-2) seronegative individuals, with respect to both age and time. We looked at several different age and time permutations and interactions using nested models. For time, up to two-different time trends were allowed to occur, with either an increase or decrease in FOI by a certain fraction and at a certain time. In addition, an interaction between age and time was examined so that not only could the overall level of incidence change, the shape of incidence with age could also change with respect to time. With regards to age, an age-specific incidence function was selected that was epidemiologically plausible and has previously been used to estimate HIV incidence from prevalence data from male factory workers in Zimbabwe [2]. Parameters from the incidence function were obtained using maximum-likelihood estimation and a standard mathematical algorithm was used to establish the best fit. To decide upon the level of complexity included in the models, the fit of the nested models was tested using the log-likelihood ratio test and the Chi Square distribution at the 2.5% significance level. 

National Health and Nutrition Examination Survey (NHANES) data from 1988-2008 was used in order to estimate the incidence of HSV-2 in the U.S. population over time. Data was stratified into gender (male and female), race/ethnic (non-Hispanic white, non-Hispanic black and Mexican-American) and age groups in order to model these independently. There was insufficient data for other race/ethnic groups to be used in the catalytic model, so the estimated FOI and background HSV-2 prevalence for the non-Hispanic white was used for the “other” race/ethnic group with the 2007-2008 midpoint Community Population Survey (CPS) totals for the “other” race/ethnic group, in order to provide estimated numbers of new infections for the entire U.S. population. Estimates of FOI for 2007-2008 midpoint for each gender-race/ethnic group were then used with the 2007-2008 NHANES HSV-2 prevalence estimates and the relevant 2007-2008 midpoint CPS population counts in order to produce the number of new HSV-2 infections in 2008.

There are several limitations with this method, firstly, the background prevalence and FOI of the non-Hispanic white population and the mixed “other” race/ethnic group are unlikely to be the same.  We chose to use non-Hispanic white population because HSV-2 prevalence and incidence in this population are the lowest among the three race-ethnical groups, and therefore, the estimates for the “other” race/ethnic group are conservative estimates.  In addition, we have assumed perfect comparability of estimates of HSV-2 seroprevalence across all ages, ethnicities and time. This would mean that small but systematic biases over time or age could generate misleading conclusions. Furthermore, we also assumed that the dimensions in which incidence could change (age and time) could be simply represented using a standard epidemiologically plausible parametric function (for age) and a simple step function (for time) and that interaction effects were limited to piece-wise changes in age-shape functions over time for, at most, two time periods.
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