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We used standard cost-effectiveness analysis methods to compare costs and effectiveness of the TeenHC chlamydia screening program with a “no TeenHC screening” scenario using a societal perspective (Gold MR, 1996). Measures of effectiveness included cases of CT infection prevented, cases of epididymitis and pelvic inflammatory disease (PID) prevented, and quality-adjusted life years (QALYs) gained. Cost estimates included program costs, costs of chlamydia testing and treatment, and costs of treatment for epididymitis, PID, and PID sequelae. The time frame for estimating the number of cases of CT infections, epididymitis, and PID was one year post the TeenHC screening, and the analytic horizon extended to 20 years after development of PID to incorporate QALY losses and medical treatment cost associated with PID sequelae. Cost-effectiveness was measured as cost per QALY gained. Future QALY losses and medical costs were discounted at 3%, and all costs were in 2016 dollars. All calculations were performed in Excel.

The base-case analysis was conducted in 4 steps. Step 1 focused on evaluating the health effects of the TeenHC program on students who tested positive by comparing the expected number of CT infections, epididymitis, and PID in the coming year in two scenarios — the TeenHC scenario and a “no TeenHC” scenario. Figure S1 shows the disease pathway for infected female students. In the TeenHC scenario, infected students who experienced reinfection or treatment failure were at risk of developing PID. In the non-TeenHC scenario, infected students could be tested at a clinical setting with the probability of background testing rate. Infected students who experienced treatment failure or reinfection were at risk of developing PID. In addition, infected students who were not tested or had false negatives were also at risk of developing PID if CT infections were not naturally cleared. In this study, for simplicity, we used the term “persistent infections” for all infections persisting to the next year due to treatment failure, not being tested, or having false negatives. The differences in the number of persistent CT infections and PID between the two scenarios were the number of CT infections and PID prevented by the TeenHC screening. For infected male students the disease pathway is similar to the one for infected female students, the only difference is the final outcome is epididymitis instead of PID. 

Step 2 focused on evaluating the impact of the TeenHC program on one-generation infection transmission prevented. Students who had persistent CT infection or reinfection in the next year could transmit infections to their uninfected partners. Using 2015 Duval County Youth Risk Behavior Survey data, we estimated that male students had an average of 1.86 partners in the past 3 months and female students had an average of 1.37 partners (Centers for Disease Control and Prevention, 2019). Figure S2 shows the disease pathway for uninfected female partners of male students who had persistent CT infection or reinfection. The number of transmitted CT infections was calculated as a product of four variables — 1) the number of CT infected students who had persistent infection or reinfection, 2) the average number of current partners per sexually active student, 3) the probability of a current partner being uninfected (1 - the probability of CT transmission per partnership), and 4) the probability of CT transmission per partnership. We assumed each partner would be tested at the rate of background testing and infected female partners have the same rate of developing PID as infected female students in the “No TeenHC” scenario. The differences in the number of CT infections and PID between the two scenarios were the number of CT and PID prevented. Using the same approach, we also estimated the number of cases of epididymitis prevented by the TeenHC screening among male partners of infected female students.

[bookmark: _Hlk21601056]Table S1 shows all model parameters used to assess the cost-effectiveness of the TeenHC screening, including base-case values, ranges and data sources. We used published literature to derive estimates for transmission probability per partnership (Quinn et al., 1996), test sensitivity (Owusu-Edusei, Chesson, Gift, Brunham, & Bolan, 2015), treatment efficacy (Owusu-Edusei et al., 2015), probability of reinfection (Fung, Scott, Kent, & Klausner, 2007; Hosenfeld et al., 2009), probability of spontaneous cure (Geisler, Lensing, Press, & Hook, 2013), and probability of developing epididymitis or PID (Fisman, Spain, Salmon, & Goldberg, 2008; Gift et al., 2008; Owusu-Edusei et al., 2015). For background testing among females, we used a CT testing rate of 34.4% from a CDC study of the Florida Medicaid-enrolled female adolescents aged 13-18 years (personal communication). A recent study of the New York State (NYS) Medicaid-enrolled adolescents showed CT testing rate of male adolescents was about half that of female adolescents (Wang, Chang, Burstein, & Hocevar Adkins, 2018). Based on this, we assumed that in Florida, the background CT testing rate among sexually active male adolescents would be 17%, half of that of sexually active female adolescents. There has been considerable debate in the literature among experts about the true PID rate among females with untreated CT infection. Some studies (Blake et al., 2008; Fisman et al., 2008; Huang, Gaydos, Barnes, Jett-Goheen, & Blake, 2011) used 30% for both symptomatic and asymptomatic PID and others used 15% for symptomatic PID only (Gift et al., 2008; Owusu-Edusei et al., 2015). Wiesenfeld et al.(Wiesenfeld et al., 2002) demonstrated that 23% of women with CT infection had asymptomatic PID. Given that about 60% of PID is asymptomatic, the true PID rate of asymptomatic and symptomatic PID combined would be much higher than 15%. We believe the true PID rate falls between 15% and 30%, so we used the midpoint (22.5%) of the two rates for our base-case analysis and used the range of 10-30% for sensitivity analysis. 

[bookmark: _Hlk23323905]Step 3 was to estimate medical costs saved and QALYs gained associated with cases of epididymitis and PID prevented from steps 1&2. The cost estimates for PID were derived from published research by Yeh et al. (Yeh, Hook, & Goldie, 2003), which estimated the average lifetime cost of PID and its complications (ectopic pregnancy, chronic pelvic pain, and infertility). The overall per-person lifetime medical cost for a woman aged 15-24 years with PID was $2,150 (2000 dollars), ranged between $1,060 and $3,180 (Yeh et al., 2003). We first adjusted all costs to 2016 dollars using the Medical Component of the Consumer Price Index and then multiplied unit costs with number of cases prevented to calculate total medical costs saved associated with cases of epididymitis and PID prevented. For QALY losses associated with epididymitis we considered both outpatient and inpatient care. For QALY losses associated with PID we considered acute PID and PID sequelae — ectopic pregnancy, chronic pelvic pain, and infertility. Table S2 depicts how we calculated QALY lost per case of epididymitis or PID including data sources and assumptions made. Quality weights and probabilities of developing epididymitis, acute PID, and PID sequelae were obtained from a study by the Institute of Medicine on vaccine development (Institute of Medicine, 2000). Assumptions made by Yeh et al. (Yeh et al., 2003) about the onset and duration of PID sequelae were used in our calculation. 
 
Step 4 was to estimate CT testing and treatment costs in both the TeenHC scenario and the “no TeenHC scenario”. In the TeenHC scenario, we first estimated the overall TeenHC program cost including personnel, testing kit, medications, supplies, travel, and incentives. To tease out the cost of CT screening, we asked the TeenHC manager “What proportion of staff time was related to CT testing/treatment?” and “What proportion of the supplies, travel, and incentives was needed if only CT screening/treatment was offered?” Based on the proportion estimates provided and the overall TeenHC program cost, we estimated the program cost of CT screening during the 2015-2016 school year. In the “no TeenHC” scenario, total medical costs of CT testing and treatment were estimated using the published cost estimate of CT testing and treatment in a clinical setting (Owusu-Edusei, Hoover, & Gift, 2016) and the estimated number of students or partners who would be tested or treated in absence of the TeenHC program. 

Multivariate sensitivity analysis was conducted to assess the robustness of the results to uncertainty in the input parameter values by varying all major parameter values over a wide range that we considered plausible assuming a triangular distribution of values for all parameters. Monte Carlo simulation of 10,000 trials was performed using @RISK (Palisade Corp). We also performed a scenario analysis to determine at what student participation level or program cost level the TeenHC CT screening would cost ≤ $50,000 per QALY, a benchmark that is frequently used for cost-effectiveness in the U.S. (Grosse, 2008). In addition, as an alternative approach to the TeenHC screening program, school-based mass screening programs have shown success in screening 35%-79% of students (Cohen, Nsuami, Martin, & Farley, 1999; Dunville et al., 2018; Fisman et al., 2008). We performed a threshold analysis to determine at what level of program cost, a mass CT screening program can be cost-effective if implemented in the five schools. We considered 3 mass screening scenarios — 25%, 50% and 75% of all sexually active students being tested. For each scenario, we first estimated the number of students who were sexually active based on the total number of students enrolled in the five schools (8,309) and the percentage of students who were sexually active (27% in males and 24% in females). We then estimated the number of sexually active students who would be tested and tested positive in each scenario assuming that the test positive rate reflected the actual prevalence among sexually active students in the five schools. Lastly, we calculated total costs averted and total QALYs gained in each scenario and then set the cost-effectiveness ratio to $50,000/QALY gained to calculate the maximum program cost in each scenario.
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Figure S1. Disease pathway in chlamydia infected female students
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Figure S2. Disease pathway in uninfected female partners of infected male students who had persistent infection or reinfection
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Parameters Value Range Reference

Per partner transmission probability 

Female to male 0.68 0.25-0.80 Quinn et al. (1996)

Male to female 0.70 0.25-0.80 Quinn et al. (1996)

Probability of background testing

Male 0.17 ±50% Authors' assumption 

Female 0.34 0.32-0.42 CDC Medicaid study

Test sensitivity 0.95 0.9-1 Owusu-Edusei et al. (2015, 2016)

Treatment efficacy (doxycycline, azithromycin) 0.92 0.8-1 Owusu-Edusei et al. (2015, 2016)

Probability of reinfection

Male 0.11 0.065-0.178 Fung et al. (2006)

Female 0.18 0.09-0.27 Hosenfeld et al. (2009)

Probability of spontaneous cure

Male 0.20 0.10-0.30 Geisler et al. (2013)

Female 0.20 0.10-0.30 Geisler et al. (2013)

Probability of developing epididymitis or PID 

Epididymitis 0.02 0.01-0.05 Gift et al. (2008)

PID 0.23 0.10-0.3

Mid point of two widely used estimates: 0.30 

(Huang et al (2011, 2012), Fisman et al. (2007), 

Hu et al. (2004)) and 0.15 (Gift et al. (2008), 

Owusu-Edusei et al. (2016))

Testing cost

School-based testing kit ($) 5.32 NA THC program data

Clinical screening/testing ($) 57.49 ±50% Owusu-Edusei et al. (2016)

Treatment of CT infections ($)

At schools 1.79 NA THC program data

At medical settings 57.66 ±50% Gift et al. (2008)

Treatment costs of sequelae

Epididymitis 1405.00 703-2,108 Owusu-Edusei et al. (2016)

PID 3,665 1,833-5,498 Yeh et al. (2003)

QALYs lost/case

Epididymitis 0.01 0.0048-0.01

Authors' calculation and Owusu-Edusei et al. 

(2016)

PID 0.34 0.177-0.53

Authors' calculation based on Yeh et al. and 

IOM estimates

Table S1. Model parameters used to assess the cost-effectiveness of the TeenHC chlamydia screening 

TeenHC = Teen Health Center; PID = pelvic inflammatory disease; QALY = quality-adjusted life years. 
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QALYs lost per 

event, 

undiscounted

QALYs lost per 

case of 

epididymitis, acute 

PID, and sequela 

of PID, 

undiscounted

(D = A*B*C/365)

(weighted average 

of D with E)

Epididymitis 0.00910

Outpatient

NA 0.46 0.54 0.92 7 0.010

0.90

0

Inpatient

NA 0.30 0.7 0.92 3 0.005

0.10

0

Acute PID 0.008

Outpatient only

0.34 0.63 0.37 0.91 10 0.009

0.50

0

Inpatient 0

No-surgery

0.0412 0.57 0.43 0.91 4 0.004

0.34

0

Surgery 0.0188 0.46 0.54 0.91 2 0.003

0.16

0

Outpatient after 

inpatient

0.06 0.83 0.17 0.91 10 0.004

Ectopic pregnancy 5 0.029 0.025 0.002

Outpatient only

0.051 0.58 0.42 0.91 28 0.029

0.50

Inpatient 0.009

Inpatient first

0.23 0.77 0.91 3 0.006 0.50

Outpatient after 

inpatient

0.66 0.34 0.91 28 0.024 0.50

Chronic pelvic pain 0.18 0.6 0.4 0.91 1825

1.820

2 1.820 1.571 0.283

Infertility 0.05 0.82 0.18 0.91 3650

1.638

10 1.638 1.040 0.052

PID  0.344

¥ Chance of event per case of epididymitis, acute PID, and PID sequela was calculated based on cases data provided by the Institute of Medicine study

£ Delay in onset estimates were from Yeh 2002.

PID = pelvic inflammatory disease; QALY = quality-adjusted life years. 

* Rate shown is per case of PID. Infertility rate assumes that each case of PID has 20% chance developing infertility but only has 25% chance seeking medical care.

ƚ HUI: Health utility index. All HUI values were from a study commissioned by the Institute of Medicine on vaccine development.

ǂ The average HUI of persons without these conditions was assumed to be 0.92 for men and 0.91 for women.

§ Duration of  HUI reduction was also from the Institute of Medicine study.

Table S2. QALY lost per case of epididymitis or PID

Chance of event 

per case of 

epididymitis, acute 

PID, and PID 

sequela (E)¥

Delay in onset 

(years)£

Discounted QALYs 

lost per PID 

sequela*

Discounted QALYs 

lost per case of 

PID due to each 

sequela

Event

Rate per case of 

PID*

HUI valuesƚ

Reduction in HUI 

values (A)

Age adjustment 

(B)ǂ

Duration of HUI 

reduction (days) 

(C)§


