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Abstract

Background: The purpose of this study was to provide updated estimates of the average lifetime 

medical cost per infection for chlamydia, gonorrhea, and trichomoniasis.

Methods: We adapted a published decision tree model that allowed for 7 possible outcomes of 

infection: (1) symptomatic infection, treated, no sequelae; (2) symptomatic infection, not treated, 

sequelae; (3) symptomatic infection, not treated, no sequelae; (4) asymptomatic infection, treated, 

sequelae; (5) asymptomatic infection, treated, no sequelae; (6) asymptomatic infection, not treated, 

sequelae; and (7) asymptomatic infection, not treated, no sequelae. The base case values and 

ranges we applied for the model inputs (i.e., the probability and cost assumptions) were based on 

published studies.

Results: The estimated lifetime medical cost per infection for men and women, respectively, 

was $46 (95% credibility interval: $32–62) and $262 ($127–483) for chlamydia, $78 ($36–145) 

and $254 ($96–518) for gonorrhea, and $5 ($1–14) and $36 ($17–58) for trichomoniasis. Cost 

estimates for men were most sensitive to assumptions regarding the probability that the infection is 

symptomatic, the probability of treatment if asymptomatic, and the cost of treatment of infection. 

Cost estimates for chlamydia and gonorrhea in women were most sensitive to assumptions 

regarding the probability and cost of subsequent pelvic inflammatory disease (PID).

Conclusions: These estimates of the lifetime medical cost per infection can inform updated 

estimates of the total annual cost of sexually transmitted infections (STIs) in the United States, as 

well as analyses of the value and cost-effectiveness of STI prevention interventions.

Summary:

The estimated lifetime medical cost per infection for men and women, respectively, was $46 and 

$262 for chlamydia, $78 and $254 for gonorrhea, and $5 and $36 for trichomoniasis.

CORRESPONDENCE: Harrell Chesson, Division of STD Prevention, Centers for Disease Control and Prevention, 1600 Clifton Rd., 
US12-3, Atlanta, GA 30329. Phone: (404) 639-8182, hbc7@cdc.gov. 

Conflicts of Interest and Source of Funding: None declared

HHS Public Access
Author manuscript
Sex Transm Dis. Author manuscript; available in PMC 2023 August 21.

Published in final edited form as:
Sex Transm Dis. 2021 April 01; 48(4): 238–246. doi:10.1097/OLQ.0000000000001357.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Introduction

Chlamydia and gonorrhea are the two most common nationally notifiable conditions in the 

United States.1 Trichomonas vaginalis (trichomoniasis) is a common sexually transmitted 

protozoal infection, although it is not a nationally notifiable condition.1 In 2018, there 

were about 1.8 million reported chlamydia cases and 600,000 reported gonorrhea cases; in 

2016, there were an estimated 220,000 medical provider visits related to trichomoniasis.1 

These infections can increase the risk of HIV transmission and can lead to sequelae such 

as epididymitis in men and pelvic inflammatory disease (PID) or adverse outcomes of 

pregnancy in women.1–3

In addition to substantial morbidity, these three sexually transmitted infections (STIs) 

impose a sizeable economic burden in terms of direct medical costs attributable to treatment 

of infections and sequelae in untreated or inadequately treated infections. In a previous 

study, the total annual medical costs of chlamydia, gonorrhea, and trichomoniasis was 

estimated at $703 million (in 2010 US dollars), in terms of the expected lifetime medical 

costs of infections acquired in 2008.3 The purpose of this study was to provide updated 

estimates of the average lifetime medical cost per infection for chlamydia, gonorrhea, and 

trichomoniasis.

Methods

Study question and perspective

For each of the three STIs we examined (chlamydia, gonorrhea, and trichomoniasis), the 

specific study question we addressed was: What is the average lifetime medical cost per 

incident infection? Specifically, we estimated the lifetime medical costs that will arise, on 

average, from one incident infection in an adolescent or adult (e.g., the lifetime medical 

cost per chlamydial infection in females). We limited our analysis to direct medical costs 

associated with treatment of infection and related sequelae.

We assessed costs from the health care sector perspective, thereby including all direct 

medical costs regardless of whether the costs were paid by the patient, an insurance 

company, a government agency, or any other payer. Costs beyond the health care sector 

perspective, such as patient time and travel costs, were excluded. We did not include 

costs associated with reinfection or with transmission of infection to another person, as 

reinfections and secondary infections were considered to be new infections and not part of 

the index infection. We also did not include costs of STI prevention, such as chlamydia 

and gonorrhea screening. However, when applicable, we did include diagnostic testing costs 

incurred by patients treated for infection.

Decision tree model

We used a decision tree model (Figure 1) adapted from a previous model described by 

Owusu-Edusei and colleagues (2013).3 We applied the same decision tree model to each of 

the three STIs (chlamydia, gonorrhea, and trichomoniasis), but the model inputs (i.e., the 

probability and cost assumptions) applied in the decision tree varied across the three STIs. 
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The base case values and ranges we applied for the model inputs were based on numerous 

published studies (Table 1),1,3–13 as described in more detail below.

The decision tree begins when an infection is acquired and ends when the infection is treated 

or when the infection is cleared naturally. For simplicity, we assumed treatment was 100% 

effective against infection. For most infections, the accrual of costs ended when the infection 

was treated or was cleared naturally. However, the decision tree did allow for the accrual of 

sequelae-related costs even after the infection was treated or cleared naturally.

Probabilities applied in model

The first two probabilities in the decision tree model were the (1) probability that the 

infection was symptomatic and (2) probability that the infection was treated. Values for 

these two probabilities were obtained from models used to estimate the incidence and 

prevalence of chlamydia, gonorrhea, and trichomoniasis in the United States.4,5 The third 

key probability used in the decision tree was the probability of sequelae. Specifically, for 

chlamydia and gonorrhea, we included the possibility of PID in women and epididymitis in 

men. We assumed the probability of these sequelae depended on whether the infection was 

symptomatic, and whether the infection was treated (Table 1).

We applied a base case probability of PID of 12% (range 2% to 24%) in women with 

untreated chlamydia, as suggested by a model-based synthesis10 of data from the POPI 

(Prevention of Pelvic Infection) trial.9 We applied this model-based estimate of 12% because 

it reflects the probability that an incident infection will lead to PID,10 which was more 

applicable to our decision tree analysis than the original POPI trial data that reflected the 

probability that a prevalent infection will lead to PID. We also assumed that the probability 

of PID for a treated asymptomatic infection was 50% that of an untreated asymptomatic 

infection.3 This assumption was generally consistent with a model-based synthesis of 

evidence from randomized controlled trials which suggested that annual screening could 

prevent 61% of PID attributable to chlamydia.10 Owing to limited data on the probability of 

sequelae attributable to gonorrhea, our assumptions regarding the probability of sequelae for 

gonorrhea were the same as for chlamydia.3 Similarly, due to limited data on the causal role 

of trichomoniasis in PID,3,14 we did not include any potential sequelae for trichomoniasis 

(i.e., the probability of sequelae was 0 for trichomoniasis as shown in Table 1).

Costs applied in model

The cost estimates in this analysis were updated for inflation to 2019 US dollars using 

the personal consumption expenditures price index for health care (https://www.bea.gov/). 

We assumed about 4% to 12% of treated infections would be treated at STI clinics,1 

and that treatment in an STI clinic setting would be less costly than treatment in other 

settings (Table 1).3,11 For the cost of treatment of infection in non-STI clinic settings 

(cost of physician visit plus cost of medication), we applied cost estimates obtained from 

recent studies of medical claims data among a privately-insured population,7,8 except for 

gonorrhea. For gonorrhea, the cost of treatment we applied was based on estimates from 

two studies: (1) a more recent study ($102 for men and $72 for women) which included 

the cost of ceftriaxone injection and azithromycin prescription (or the cost of cefixime 

Kumar et al. Page 3

Sex Transm Dis. Author manuscript; available in PMC 2023 August 21.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.bea.gov/


prescription and azithromycin prescription for those receiving the alternative regimen)7 and 

(2) an earlier study ($319 for men and $237 for women, updated to 2019 dollars) in which 

fluroquinolones made up over 95% of the prescription drug claims.3 We applied a weighted 

average ($174 for men, $127 for women) from these two studies in which the more recent 

study was given twice as much weight as the older study.

The cost estimates we applied for PID included the possibility of incurring treatment costs 

for chronic pelvic pain, ectopic pregnancy, and tubal factor infertility in the years after onset 

of PID (Table 2). The lower bound cost estimate for PID of $1,913 reflects Gift and Rein’s 

(2004)13 suggested conservative interpretation of the results of the PID cost study by Yeh 

and colleagues (2003).15 The upper bound cost estimate for PID of $3,677 is consistent with 

the Owusu-Edusei 2013 cost study,3 which applied a less conservative interpretation of the 

PID cost study by Yeh and colleagues (2003).15 The base case value of $2,454 we calculated 

for this study (Table 2) incorporates data from a range of sources,15–23 including data that 

have been published since the Owusu-Edusei 2013 cost study.3 However, this new base case 

value we calculated was well within the lower and upper bound values reported by previous 

studies.

Calculating the average, discounted lifetime medical cost per infection

There were 7 possible outcomes in our decision tree model: (1) symptomatic infection, 

treated, no sequelae; (2) symptomatic infection, not treated, sequelae; (3) symptomatic 

infection, not treated, no sequelae; (4) asymptomatic infection, treated, sequelae; (5) 

asymptomatic infection, treated, no sequelae; (6) asymptomatic infection, not treated, 

sequelae; and (7) asymptomatic infection, not treated, no sequelae (Figure 1). Of note, 

there would have been 8 outcomes in our decision tree had we included the possibility 

of sequelae among those with treated symptomatic infection. We calculated the lifetime 

medical cost per infection as the sum of the cost of the 7 outcomes we considered, 

multiplied by the probability that the outcome would occur. Specifically, the equation we 

used was Lifetime cost per infection = ∑i = 1
7 Cost of outcomei × Probability of outcomei , where 

the subscript i denotes the outcome number (Figure 1). This equation can be described as 

follows: The average lifetime medical cost per infection was calculated as (cost of outcome 

1 x probability of outcome 1) plus (cost of outcome 2 x probability of outcome 2) plus 

(cost of outcome 3 x probability of outcome 3), and so on through all seven outcomes listed 

above and shown in Figure 1. These calculations were performed for each STI (chlamydia, 

gonorrhea, and trichomoniasis) and were stratified by sex.

Discounting of future costs

Future costs were discounted to the year of infection at an annual rate of 3%. We assumed 

that when treatment of infection occurred, it would typically occur within one year of 

infection, and thus we did not discount the costs of treatment of chlamydia, gonorrhea, and 

trichomoniasis. The estimated cost per case of PID that we applied (Tables 1 and 2) reflects 

the lifetime medical cost per case of PID discounted to the onset of PID at an annual rate 

of 3%. In applying the PID costs to the decision tree model, we did not further discount 

these costs, under the assumption that the time from infection to onset of PID would be less 

than 1 year on average.23 Similarly, we did not discount the cost of epididymitis, under the 
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assumption that the time from infection to onset of epididymitis would be less than 1 year on 

average as well.23

One-way sensitivity analyses

We conducted one-way sensitivity analyses to examine how the lifetime medical cost 

estimates changed when we varied one probability or cost input at a time, while holding 

all other inputs at their base case values. In the one-way sensitivity analyses for chlamydia 

and gonorrhea, the following 7 inputs were varied one at a time: (1) the probability that the 

infection is symptomatic; (2) the probability of treatment for symptomatic infections; (3) 

the probability of treatment for asymptomatic infections; (4) the probability of sequelae for 

treated asymptomatic infections; (5) the probability of sequelae for untreated infections; (6) 

the cost of treatment of infection; and (7) the cost of treatment of sequelae. For example, 

when varying the cost of treating sequelae in the one-way sensitivity analyses, we first 

estimated the lifetime medical cost per infection when the cost of epididymitis and PID 

were set to their lower-bound values and all other model inputs were kept at their base 

case values. We then estimated the lifetime medical cost per infection when the cost of 

epididymitis and PID were set to their upper-bound values and all other inputs were kept 

at their base case values. In the one-way sensitivity analyses for trichomoniasis, we did 

not vary the sequelae-related parameters (i.e., cost of treating sequelae and probability of 

sequelae), as we assumed no sequelae attributable to trichomoniasis.

Probabilistic sensitivity analyses

We also conducted probabilistic sensitivity analyses in which we simultaneously varied 

all of the key model inputs listed above in our description of the one-way sensitivity 

analyses. Specifically, for each of the three STIs, we performed 10,000 simulations of 

the lifetime medical cost per infection, each time drawing a random value for all inputs 

according to the distributions described in the appendix for these inputs. As is common in 

health economic analyses, we assumed a beta distribution for the probability inputs and a 

lognormal distribution for the cost inputs,24,25 and distribution parameters for each input 

were determined according to the input’s base case value and range listed in Table 1 (see 

appendix for more details).

Results

Chlamydia

The estimated lifetime medical cost per chlamydial infection was $46 for men and $262 

for women (Table 3) under base case assumptions. For men, most infections (71.2%) 

were asymptomatic and resolved without treatment and with no sequelae, and about $23 

of the average $46 cost per infection was accounted for by treatment of symptomatic 

infection (Table 4). For women, an untreated asymptomatic infection leading to PID was 

a relatively uncommon outcome (6.8% of infections), but this outcome accounted for $167 

of the average $262 cost per infection (Table 4). In the one-way sensitivity analyses, the 

lifetime medical cost estimate for men was most sensitive to assumptions regarding the 

probability that an infection is symptomatic, the probability of treatment among those with 

asymptomatic infection, and the cost of treatment of infection (Figure 2). For women, the 
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most influential model inputs were the probability of sequelae among untreated infections 

and the cost of sequelae (Figure 2). In the probabilistic sensitivity analyses, the lifetime 

medical cost per chlamydial infection ranged from $32 to $62 for men and from $127 to 

$483 for women in 95% of the 10,000 calculations (Table 3, Figure 3), a range we refer to as 

the “95% credibility interval.”

Gonorrhea

The estimated lifetime medical cost per gonococcal infection was $78 for men and $254 for 

women (Table 3) under base case assumptions. For men, $72 of the average $78 cost per 

infection was accounted for by treatment of symptomatic infection (Table 4). For women, 

an untreated asymptomatic infection leading to PID was a relatively uncommon outcome 

(7.7% of infections), but this outcome accounted for $188 of the average $254 cost per 

infection (Table 4). In the one-way sensitivity analyses, the lifetime medical cost estimate 

for men was most sensitive to the cost of treatment of infection and the probability that an 

infection is symptomatic (Figure 4). For women, the most influential assumptions were the 

probability of sequelae among untreated infections and the cost of sequelae (Figure 4). In the 

probabilistic sensitivity analyses, the 95% credibility interval for the lifetime medical cost 

per gonococcal infection was $36 to $145 for men and $96 to $518 for women (Table 3, 

Figure 3).

Trichomoniasis

The estimated lifetime medical cost per Trichomonas vaginalis infection was $5 for men 

and $36 for women (Table 3) under base case assumptions. For men and women, treatment 

of symptomatic infection accounted for 100% of the lifetime medical cost per infection 

(Table 4), and results were most sensitive to the probability of symptomatic infection and the 

probability of treatment of symptomatic infections (Figure 5). In the probabilistic sensitivity 

analyses, the 95% credibility interval for the lifetime medical cost per Trichomonas 
vaginalis infection was $1 to $14 for men and $17 to $58 for women (Table 3, Figure 

3).

Discussion

Our estimates of the average lifetime cost per chlamydial infection can be interpreted as 

the present value of the direct medical treatment costs that could be averted by preventing 

a single instance of chlamydia acquisition in an adolescent or adult, in the context of 

current chlamydia screening and prevention efforts in the United States. Our estimates for 

gonorrhea and trichomoniasis can be interpreted in an analogous manner. Our results are 

most applicable for estimating the annual burden of STIs at the national, state, or local level. 

That is, for a given STI (chlamydia, gonorrhea, trichomoniasis), our estimate of the lifetime 

cost per infection, when multiplied by the estimated number of incident infections in a given 

year for the given STI, yields the estimated incidence cost of the given STI.

Our results can also be used in the evaluation of STI prevention interventions and programs. 

For example, suppose an intervention averts 1,000 chlamydial infections in women and 100 

in men, as estimated by a mathematical disease transmission model or by some other method 
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of evaluation. The averted number of infections could be multiplied by the corresponding 

lifetime cost per infection ($262 in women, $46 in men) to approximate the direct medical 

costs averted by the intervention ($262,000 in women, $4,600 in men).

One potential test of the validity of the decision tree model we applied for chlamydia and 

gonorrhea in women is to compare the numbers of cases of PID each year implied by our 

model to other available estimates. Although we did not specifically estimate the number of 

cases of PID in our analysis, our decision tree analysis suggested that 8.2% of chlamydial 

infections and 8.9% of gonococcal infections in women result in PID under base case 

assumptions. These estimates, when multiplied by an estimated annual number of incident 

infections of 2,354,000 for chlamydia and 853,000 for gonorrhea among women aged 15–39 

years,4,26 suggest about 270,000 PID cases attributable to chlamydia and gonorrhea each 

year. Unfortunately, limited data exist to inform accurate estimates of the annual number of 

PID cases resulting from chlamydial and gonococcal infections in the United States.1 The 

annual number of PID cases implied by our model (270,000) is lower than the range of 

300,000 to 800,000 that one would estimate when assuming about one million cases of PID 

annually 27,28 and when assuming chlamydia and gonorrhea account for a combined 30% 

to 80%29,30,31s of these cases. However, the annual number of PID cases implied by our 

model likely exceeds the number of PID cases suggested by PID incidence rates in medical 

claims data32s and by self-reported lifetime PID incidence,33s depending on how these data 

are interpreted and extrapolated to the entire population.

Our general approach to estimating the cost per infection was similar to that of the 

previous cost analysis by Owusu-Edusei and colleagues,3 and we applied several of the 

same assumptions as applied in their study. However, we incorporated recent data in the 

cost and probability assumptions in our model, where available. For example, we included 

two studies of medical claims data completed in 2020 that informed our estimated costs of 

medical care for treatment of chlamydia, gonorrhea, and trichomoniasis.7,8

In addition to incorporating recent data, our analysis featured two key improvements 

over the previous cost study.3 First, the epidemiologic models4,5 that informed several 

key probability assumptions in our decision trees (e.g., the probability that an infection 

is symptomatic, and the probability of treatment of asymptomatic infections) were more 

rigorous and likely more realistic than the epidemiologic models34s that informed the 

previous cost study. Second, we conducted detailed sensitivity analyses, including one-

way sensitivity analyses and probabilistic sensitivity analyses in which all key model 

assumptions were varied simultaneously.

The average lifetime medical cost per infection was difficult to estimate with precision 

because of uncertainties in the probability and cost inputs applied in the decision tree 

model. For example, the sources we used for the probability of PID for untreated chlamydia 

suggested a wide range of plausible values (0.02 to 0.24).9,10 When we applied this wide 

range of values for the probability of PID in the one-way sensitivity analyses, the estimated 

lifetime medical cost of chlamydia in women (per infection) ranged from $117 to $437. 

As another example of an uncertain but influential probability input, the probability of 

symptomatic infection had a notable relative effect on the estimated lifetime medical 
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cost per infection in men for all three STIs we examined, particularly gonorrhea and 

trichomoniasis.

Many of the cost estimates we applied were subject to considerable uncertainty as well. 

A wide range of cost estimates per case of PID have been published in the United 

States,13,15,16,23 in part due to changing health care pracices.35s,36s The difficulty in reaching 

consensus on the cost of sequelae of PID, such as ectopic pregnancy and infertility, has 

been documented in international settings as well.17 Similarly, recent estimates of the cost 

of treating gonorrhea7 are notably lower than previously estimated,3,37s and the reasons for 

these differences are not fully understood. Accordingly, our base case value for the cost of 

treating gonorrhea reflected a mix of both the recent and previous estimates.

We made a number of simplifying assumptions in our analyses. For example, we did not 

include the possibility of sequelae among those with treated symptomatic gonococcal and 

chlamydial infection, under the assumption that such treatment was likely to occur within 

such a short period of time after infection that there would be virtually no probability of 

epididymitis in men and PID in women. Had we included the possibility of sequelae among 

those with treated symptomatic infections (e.g., due to treatment failure among those with 

antibiotic resistant gonorrhea), our cost estimates per gonococcal and chlamydial infection 

would have been higher. As another example, we made the simplifying assumption that the 

probability of PID for women with gonorrhea was the same as for women with chlamydia, 

as was done previously.3 However, there is some evidence that rates of sequelae are higher 

for gonorrhea than chlamydia.38s-40s Thus, our estimates of the cost of gonorrhea in women 

could be underestimated. The cost of gonorrhea in women (per infection) was $254 under 

base case assumptions and $465 when assuming a higher probability of PID for untreated 

infections. Although evidence suggest that repeat chlamydia infections increase the risk of 

PID,41s,42s we did not stratify our analysis by the lifetime number of infections. Instead, 

we assumed that the probability of PID we applied in our model, which was informed by a 

randomized controlled trial,9 reflected an approximation of the average risk of PID across all 

chlamydial infections (initial and repeat) in the population. Thus, our estimated lifetime cost 

per infection might more accurately be interpreted as a weighted average of initial and repeat 

infections.

We did not include all possible lifetime medical costs of chlamydia, gonorrhea, and 

trichomoniasis. One of the most notable omissions was the costs associated with STI-

attributable HIV infections; that is, HIV infections that would not have occurred without 

the facilitative effects of these STIs (chlamydia, gonorrhea, and trichomoniasis) on HIV 

transmission and acquisition.43s The estimated STI-attributable HIV costs are indeed 

substantial, as discussed in more detail elsewhere in this Special Issue.44s,45s For chlamydia 

and gonorrhea, our estimated cost of PID included the potential costs associated with 

ectopic pregnancy and tubal factor infertility, but did not include neonatal sequelae, such as 

conjunctivitis and pneumonia attributable to chlamydia. However, in a cost-effectiveness 

study of chlamydia screening among women attending family planning clinics, costs 

associated with neonatal conjunctivitis and pneumonia accounted for less than 2% of the 

estimated sequelae costs of untreated chlamydial infections in women in the absence of 

screening.46s We did not include the possibility of sequelae attributable to trichomoniasis, 
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which was done previously.3 Had we included potential adverse outcomes associated with 

trichomoniasis such as PID and infertility, 2,47s-49s the estimated cost per infection could 

have been notably higher, particularly for women. Finally, the costs of prevention activities 

like screening and partner services are not included in our lifetime medical cost estimates, 

and these investments in prevention likely contribute to substantial reductions in the health 

and medical cost burden of chlamydia, gonorrhea, and trichomoniasis.50s

In the future, new studies might be able to provide more precise estimates of the probability 

and cost inputs needed to estimate the lifetime medical costs of chlamydia, gonorrhea, and 

trichomoniasis. In the meantime, the best way to address uncertainty in the model inputs is 

to conduct sensitivity analyses. The one-way sensitivity analyses we conducted illustrated 

the need for more precise estimates of several parameter values, including the percentage 

of infections in men that are symptomatic, the cost and probability of PID, and the cost of 

treatment of gonorrhea in men. Thus, additional research in these areas would be especially 

helpful in developing more reliable estimates of the cost of these STIs. Further, having 

more reliable estimates of the annual incidence of PID in the United States would help in 

assessing the validity of our decision tree models for chlamydia and gonorrhea in women. 

The probabilistic sensitivity analyses we conducted, which simultaneously accounted for 

uncertainty in all of the key model inputs, yielded the most plausible range of estimates 

for the lifetime medical cost per infection for each of the three STIs we examined. These 

ranges will allow users of our cost-per-infection estimates to account for the uncertainty in 

our results.

Despite limitations and exclusions, our study provides useful, updated estimates of the 

expected lifetime medical cost per infection of chlamydia, gonorrhea, and trichomoniasis. 

These estimates were generated specifically to inform updated estimates of the total annual 

cost of incident STIs in the United States. However, our updated cost estimates are also 

suited for a range of additional uses, such as in cost-effectiveness analyses of STI prevention 

interventions and in assessments of the potential value of STI prevention activities.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1: Decision tree model used to estimate the lifetime medical cost of chlamydia, gonorrhea, 
and trichomoniasis, per infection
There were 7 possible outcomes in our decision tree model: (1) symptomatic infection, 

treated, no sequelae; (2) symptomatic infection, not treated, sequelae; (3) symptomatic 

infection, not treated, no sequelae; (4) asymptomatic infection, treated, sequelae; (5) 

asymptomatic infection, treated, no sequelae; (6) asymptomatic infection, not treated, 

sequelae; and (7) asymptomatic infection, not treated, no sequelae. For chlamydia and 

gonorrhea, we included the possibility of sequelae in men (epididymitis) and women 

(pelvic inflammatory disease, which included the possibility of chronic pelvic pain, ectopic 

pregnancy, and infertility). We assumed no sequelae attributable to trichomoniasis.
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Figure 2: Tornado diagram showing results of the one-way sensitivity analyses of the estimated 
lifetime medical cost per chlamydial infection in males (top) and females (bottom)
This diagram shows how the estimated lifetime medical cost per chlamydial infection 

changed from the base case result of $46 for males and $262 for females when one model 

parameter value was varied at a time and all other parameters were kept at their base case 

values listed in Table 1. For example, for males, the lifetime cost per infection varied from 

$37 to $58 when the probability that the infection was symptomatic was varied from its 

lower bound value of 0.082 to its upper bound value of 0.262. Note the scale is different for 

males and females.
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Figure 3: Cumulative density function of the results of the probabilistic sensitivity analyses of 
the estimated lifetime cost (per infection) for chlamydia, gonorrhea, and trichomoniasis in males 
(left) and females (right)
The lifetime cost per infection was estimated 10,000 times in the probabilistic sensitivity 

analysis. In all 10,000 simulations the model inputs listed in the tornado diagrams (7 for 

chlamydia and gonorrhea and 3 for trichomoniasis) were varied simultaneously according to 

the distributions listed in the appendix. The median results are highlighted for each STD. For 

example, for males, the lifetime cost per chlamydial infection was $45 or lower in 50% of 

the 10,000 simulations. The median results were similar to but did not precisely match the 

base case results in Table 3, which were calculated with all model inputs set at their base 

case values.
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Figure 4: Tornado diagram showing results of the one-way sensitivity analyses of the estimated 
lifetime medical cost per gonococcal infection in males (top) and females (bottom)
This diagram shows how the estimated lifetime medical cost per gonococcal infection 

changed from the base case result of $78 for males and $254 for females when one model 

parameter value was varied at a time and all other parameters were kept at their base case 

values listed in Table 1. For example, for females, the lifetime cost per infection varied from 

$77 to $465 when the probability of sequelae in an untreated infection was varied from its 

lower bound value of 0.02 to its upper bound value of 0.24. Note the scale is different for 

males and females.
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Figure 5: Tornado diagram showing results of the one-way sensitivity analyses of the estimated 
lifetime medical cost per Trichomonas vaginalis infection in males (top) and females (bottom).
This diagram shows how the estimated lifetime medical cost per Trichomonas vaginalis 
infection changed from the base case result of $5 for males and $36 for females when one 

model parameter value was varied at a time and all other parameters were kept at their base 

case values listed in Table 1. For example, for females, the lifetime cost per infection varied 

from $22 to $61 when the probability that the infection was symptomatic was varied from its 

lower bound value of 0.118 to its upper bound value of 0.328. Note the scale is different for 

males and females.
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Table 4.

Summary of results of decision tree analysis of costs of chlamydia, gonorrhea, and trichomoniasis: 

Components of lifetime medical cost per infection

Outcome of infection Percentage of infections in which 
outcome occurs

Contribution of outcome to average 
cost per infection

Men Women Men Women

Chlamydia 

Symptomatic infection, treated, no sequelae 14.8% 22.7% $22.63 $34.06

Symptomatic infection, not treated, sequelae 0.0% 0.3% $0.08 $7.93

Symptomatic infection, not treated, no sequelae 1.0% 2.4% $0.00 $0.00

Asymptomatic infection, treated, sequelae 0.0% 1.1% $0.00 $28.09

Asymptomatic infection, treated, no sequelae 11.5% 16.9% $17.65 $25.35

Asymptomatic infection, not treated, sequelae 1.5% 6.8% $5.45 $166.74

Asymptomatic infection, not treated, no sequelae 71.2% 49.8% $0.00 $0.00

Total of all outcomes of chlamydial infection 100.0% 100.0% $45.80 $262.17

Gonorrhea 

Symptomatic infection, treated, no sequelae 43.8% 23.6% $72.31 $29.44

Symptomatic infection, not treated, sequelae 0.3% 0.9% $1.13 $23.12

Symptomatic infection, not treated, no sequelae 14.8% 6.9% $0.00 $0.00

Asymptomatic infection, treated, sequelae 0.0% 0.3% $0.00 $7.22

Asymptomatic infection, treated, no sequelae 0.8% 4.4% $1.36 $5.48

Asymptomatic infection, not treated, sequelae 0.8% 7.7% $3.02 $188.28

Asymptomatic infection, not treated, no sequelae 39.5% 56.3% $0.00 $0.00

Total of all outcomes of gonococcal infection 100.0% 100.0% $77.81 $253.53

Trichomoniasis 

Symptomatic infection, treated 3.3% 16.8% $4.97 $35.82

Symptomatic infection, not treated 4.8% 2.4% $0.00 $0.00

Asymptomatic infection, not treated 91.9% 80.8% $0.00 $0.00

Total of all outcomes of Trichomonas vaginalis infection 100.0% 100.0% $4.97 $35.82

Costs are in 2019 US dollars.
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