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Supplementary Methods 

Neisseria gonorrhoeae model structure 

 

This Neisseria gonorrhoeae model assumed a closed steady-state population of men who have 

sex with men (MSM), and the movement between three conditions (susceptible, infected and 

susceptible). Our study employed an S-I-S model with eight compartments. S indicates 

susceptible MSM, and I indicate infected MSM. U, O and A indicate that MSM had only 

urethral, oropharyngeal, and anorectal infections, respectively. O/U, U/A, O/A and O/U/A 

indicate that MSM had only oropharyngeal and urethral infections, only urethral and anorectal 

infections, only oropharyngeal and anorectal infections and oropharyngeal, urethral and 

anorectal infections, respectively. MSM may have one site of infection, including U, O and A. 

MSM may have two sites of infection as well, including O/U, U/A and O/A. Similarly, MSM 

may also have three sites of infection, that is, O/U/A (Figure S1). 

Thirteen transmission routes were included in this multi-site Neisseria gonorrhoeae infection 

model. Transmissions routes including from anorectum to urethra (au), from anorectum to 

oropharynx (ao), from the urethra to anorectum (ua), from the urethra to oropharynx (uo), from 

the oropharynx to anorectum (oa), from the oropharynx to urethra (ou), from the oropharynx 

to oropharynx (oo), transmission route 1 from compartment O to compartment O/A(ooa), 

transmission route 2 from compartment O to compartment O/U (oou), saliva use as a lubricant 

for anal sex in transmission route 2 (ua2), transmission route 3 from compartment U to 

compartment U/A (uua), transmission route 1 from A to O/A (aoa), and transmission route 3 

from compartment A to compartment U/A (aua). 
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Figure S1. Anatomical site-specific Neisseria gonorrhoeae infection model in men who have 

sex with men 
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Differential equations of Neisseria gonorrhoeae models 

Based on assumptions, the transmission of Neisseria gonorrhoeae infection was governed by 

the following system of the ordinary differential equation (ODE). The ODE is as follows: 𝑑𝑆𝑑𝑡 = − 𝜆𝑆𝐼𝑁 + 𝛾 ∙ 𝐼 

𝑑𝐼𝑑𝑡 = 𝜆𝑆𝐼𝑁 − 𝛾 ∙ 𝐼 

 

Force of infection 

The force of infection Λ takes the following form1: Λ = 𝜆 ⋅ 𝑃 

𝜆 = (1 − (1 − 𝛽 ∙ (1 − 𝜀𝑐 ∙ 𝐶))𝑓2) 

P represents the prevalence of Neisseria gonorrhoeae; 𝛽 represents the per-act transmission; 𝐶 is the 

percentage of condom use in anal intercourse; 𝜀𝑐 is the efficacy of condom in preventing transmission 

of sexually transmitted infections and 𝑓 is the frequency of sexual acts that may facilitate transmission. 𝑓 is calculated based on the frequency of sexual acts data1. S = S(t) is the number of susceptible MSM; 

I = I(t) is the number of infected MSM; Io is the number of MSM with oropharyngeal infection only; Iu 

is the number of MSM with urethral infection only; Ia is the number of MSM with rectal infection only; 

Iou is the number of MSM with oropharyngeal and urethral infection only; Iua is the number of MSM 

with rectal, and urethral infection only; Ioa is the number of MSM with oropharyngeal and rectal 

infection only; Ioua is the number MSM with oropharyngeal, rectal, and urethral infection; Po is the 

Neisseria gonorrhoeae prevalence of infected only at oropharyngeal; Pu is the Neisseria gonorrhoeae 

prevalence of infected only at urethral; Pa is the Neisseria gonorrhoeae prevalence of infected only at 

rectal site; Pou is the Neisseria gonorrhoeae prevalence of infected only at oropharyngeal and urethral 

sites; Pua is the Neisseria gonorrhoeae prevalence of infected only at rectal, and urethral sites; Poa is the 

Neisseria gonorrhoeae prevalence of infected only at oropharyngeal and rectal sites; Poua is the Neisseria 

gonorrhoeae prevalence of infected at oropharyngeal, rectal, and urethral sites. N = S + 𝐼𝑜 + 𝐼𝑢 + 𝐼𝑎 + 𝐼𝑜𝑢 + 𝐼𝑢𝑎 + 𝐼𝑜𝑎 + 𝐼𝑜𝑢𝑎 𝑃𝑜 = 𝐼𝑜/𝑁 𝑃𝑢 = 𝐼𝑢/𝑁 𝑃𝑎 = 𝐼𝑎/𝑁 
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𝑃𝑜𝑢 = 𝐼𝑜𝑢/𝑁 𝑃𝑢𝑎 = 𝐼𝑢𝑎/𝑁 𝑃𝑜𝑎 = 𝐼𝑜𝑎/𝑁 𝑃𝑜𝑢𝑎 = 𝐼𝑜𝑢𝑎/𝑁 𝑃o_all = 𝑃𝑜 + 𝑃𝑜𝑢 + 𝑃𝑜𝑎 + 𝑃𝑜𝑢𝑎 𝑃a_all = 𝑃𝑎 + 𝑃𝑜𝑎 + 𝑃𝑢𝑎 + 𝑃𝑜𝑢𝑎 𝑃u_all = 𝑃𝑢 + 𝑃𝑜𝑢 + 𝑃𝑢𝑎 + 𝑃𝑜𝑢𝑎 𝑃ou_all = 𝑃𝑜𝑢 + 𝑃𝑜𝑢𝑎 𝑃ua_all = 𝑃𝑢𝑎 + 𝑃𝑜𝑢𝑎 𝑃oa_all = 𝑃𝑜𝑎 + 𝑃𝑜𝑢𝑎 𝑎1 = 𝜆𝑜𝑜𝑃o_all + 𝜆𝑎𝑜𝑃a_all + 𝜆𝑢𝑜𝑃u_all 𝑎2 = 𝜆𝑜𝑎𝑃o_all + 𝜆𝑢𝑎𝑃u_all 𝑎3 = 𝜆𝑜𝑢𝑃o_all + 𝜆𝑎𝑢𝑃a_all 
 

Neisseria gonorrhoeae models without sequential sexual practices 𝑑𝑆𝑑𝑡 = −(𝜆𝑜𝑜𝑃𝑜_all + 𝜆𝑎𝑜𝑃𝑎_all + 𝜆𝑢𝑜𝑃𝑢_all) ∙ 𝑆 + 𝛾𝑜 ∙ 𝐼𝑜 − (𝜆𝑜𝑎𝑃𝑜_all + 𝜆𝑢𝑎𝑃𝑢_all) ∙ 𝑆 + 𝛾𝑎 ∙ 𝐼𝑎− (𝜆𝑜𝑢𝑃𝑜_all + 𝜆𝑎𝑢𝑃𝑎_all) ∙ 𝑆 + 𝛾𝑢 ∙ 𝐼𝑢 𝑑𝐼𝑜𝑑𝑡 = (𝜆𝑜𝑜𝑃𝑜_all + 𝜆𝑎𝑜𝑃𝑎_all + 𝜆𝑢𝑜𝑃𝑢_all) ∙ 𝑆 − 𝛾𝑜 ∙ 𝐼𝑜 − (𝜆𝑜𝑎𝑃𝑜_all + 𝜆𝑢𝑎𝑃𝑢_all) ∙ 𝐼𝑜 + 𝛾𝑎 ∙ 𝐼𝑜𝑎− (𝜆𝑜𝑢𝑃𝑜_all + 𝜆𝑎𝑢𝑃𝑎_all) ∙ 𝐼𝑜 + 𝛾𝑢 ∙ 𝐼𝑜𝑢 𝑑𝐼𝑢𝑑𝑡 = (𝜆𝑜𝑢𝑃𝑜_all + 𝜆𝑎𝑢𝑃𝑎_all) ∙ 𝑆 − 𝛾𝑢 ∙ 𝐼𝑢 − (𝜆𝑜𝑜𝑃𝑜_all + 𝜆𝑎𝑜𝑃𝑎_all + 𝜆𝑢𝑜𝑃𝑢_all) ∙ 𝐼𝑢 + 𝛾𝑜 ∙ 𝐼𝑜𝑢   − (𝜆𝑜𝑎𝑃𝑜_all + 𝜆𝑢𝑎𝑃𝑢_all) ∙ 𝐼𝑢 + 𝛾𝑎 ∙ 𝐼𝑢𝑎 𝑑𝐼𝑎𝑑𝑡 = (𝜆𝑜𝑎𝑃𝑜_all + 𝜆𝑢𝑎𝑃𝑢_all) ∙ 𝑆 − 𝛾𝑎 ∙ 𝐼𝑎 − (𝜆𝑜𝑜𝑃𝑜_all + 𝜆𝑎𝑜𝑃𝑎_all + 𝜆𝑢𝑜𝑃𝑢_all) ∙ 𝐼𝑎 + 𝛾𝑜 ∙ 𝐼𝑜𝑎− (𝜆𝑜𝑢𝑃𝑜_all + 𝜆𝑎𝑢𝑃𝑎_all) ∙ 𝐼𝑎 + 𝛾𝑢 ∙ 𝐼𝑢𝑎 
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𝑑𝐼𝑜𝑢𝑑𝑡 = (𝜆𝑜𝑜𝑃𝑜_all + 𝜆𝑎𝑜𝑃𝑎_all + 𝜆𝑢𝑜𝑃𝑢_all) ∙ 𝐼𝑢 − 𝛾𝑜 ∙ 𝐼𝑜𝑢 + (𝜆𝑜𝑢𝑃𝑜_all + 𝜆𝑎𝑢𝑃𝑎_all) ∙ 𝐼𝑜 − 𝛾𝑢 ∙ 𝐼𝑜𝑢− (𝜆𝑜𝑎𝑃𝑜_all + 𝜆𝑢𝑎𝑃𝑢_all) ∙ 𝐼𝑜𝑢 + 𝛾𝑎 ∙ 𝐼𝑜𝑢𝑎 𝑑𝐼𝑜𝑎𝑑𝑡 =  (𝜆𝑜𝑎𝑃𝑜_all + 𝜆𝑢𝑎𝑃𝑢_all) ∙ 𝐼𝑜 − 𝛾𝑎 ∙ 𝐼𝑜𝑎 + (𝜆𝑜𝑜𝑃𝑜_all + 𝜆𝑎𝑜𝑃𝑎_all + 𝜆𝑢𝑜𝑃𝑢_all) ∙ 𝐼𝑎 − 𝛾𝑜 ∙ 𝐼𝑜𝑎− (𝜆𝑜𝑢𝑃𝑜_all + 𝜆𝑎𝑢𝑃𝑎_all) ∙ 𝐼𝑜𝑎 + 𝛾𝑢 ∙ 𝐼𝑜𝑢𝑎 𝑑𝐼𝑢𝑎𝑑𝑡 = (𝜆𝑜𝑎𝑃𝑜_all + 𝜆𝑢𝑎𝑃𝑢_all) ∙ 𝐼𝑢 − 𝛾𝑎 ∙ 𝐼𝑢𝑎 + (𝜆𝑜𝑢𝑃𝑜_all + 𝜆𝑎𝑢𝑃𝑎_all) ∙ 𝐼𝑎 − 𝛾𝑢 ∙ 𝐼𝑢𝑎− (𝜆𝑜𝑜𝑃𝑜_all + 𝜆𝑎𝑜𝑃𝑎_all + 𝜆𝑢𝑜𝑃𝑢_all) ∙ 𝐼𝑢𝑎 + 𝛾𝑜 ∙ 𝐼𝑜𝑢𝑎 𝑑𝐼𝑜𝑢𝑎𝑑𝑡 =  (𝜆𝑜𝑎𝑃𝑜_all + 𝜆𝑢𝑎𝑃𝑢_all) ∙ 𝐼𝑜𝑢 − 𝛾𝑎 ∙ 𝐼𝑜𝑢𝑎 + (𝜆𝑜𝑜𝑃𝑜_all + 𝜆𝑎𝑜𝑃𝑎_all + 𝜆𝑢𝑜𝑃𝑢_all) ∙ 𝐼𝑢𝑎 − 𝛾𝑜∙ 𝐼𝑜𝑢𝑎 + (𝜆𝑜𝑢𝑃𝑜_all + 𝜆𝑎𝑢𝑃𝑎_all) ∙ 𝐼𝑜𝑎 − 𝛾𝑢 ∙ 𝐼𝑜𝑢𝑎 

 

After we divide N, we get 𝑑𝑃𝑠𝑑𝑡 = −𝑎1 ∙ 𝑃𝑠 + 𝛾𝑜 ∙ 𝑃o − 𝑎2 ∙ 𝑃𝑠 + 𝛾𝑎 ∙ 𝑃a − 𝑎3 ∙ 𝑃𝑠 + 𝛾𝑢 ∙ 𝑃𝑢 

𝑑𝑃𝑜𝑑𝑡 = 𝑎1 ∙ 𝑃𝑠 − 𝛾𝑜 ∙ 𝑃o − 𝑎2 ∙ 𝑃o + 𝛾𝑎 ∙ 𝑃𝑜𝑎 − 𝑎3 ∙ 𝑃𝑜 + 𝛾𝑢 ∙ 𝑃𝑜𝑢 

𝑑𝑃𝑢𝑑𝑡 = 𝑎3 ∙ 𝑃𝑠 − 𝛾𝑢 ∙ 𝑃u − 𝑎1 ∙ 𝑃u + 𝛾𝑜 ∙ 𝑃𝑜𝑢  − 𝑎2 ∙ 𝑃𝑢 + 𝛾𝑎 ∙ 𝑃𝑢𝑎 

𝑑𝑃𝑎𝑑𝑡 = 𝑎2 ∙ 𝑃𝑠 − 𝛾𝑎 ∙ 𝑃a − 𝑎1 ∙ 𝑃a + 𝛾𝑜 ∙ 𝑃𝑜𝑎 − 𝑎3 ∙ 𝑃𝑎 + 𝛾𝑢 ∙ 𝑃𝑢𝑎 

𝑑𝑃𝑜𝑢𝑑𝑡 = 𝑎1 ∙ 𝑃u − 𝛾𝑜 ∙ 𝑃𝑜𝑢 + 𝑎3 ∙ 𝑃o − 𝛾𝑢 ∙ 𝑃𝑜𝑢 − 𝑎2 ∙ 𝑃𝑜𝑢 + 𝛾𝑎 ∙ 𝑃𝑜𝑢𝑎 

𝑑𝑃𝑜𝑎𝑑𝑡 =  𝑎2 ∙ 𝑃o − 𝛾𝑎 ∙ 𝑃𝑜𝑎 + 𝑎1 ∙ 𝑃a − 𝛾𝑜 ∙ 𝑃𝑜𝑎 − 𝑎3 ∙ 𝑃𝑜𝑎 + 𝛾𝑢 ∙ 𝑃𝑜𝑢𝑎 

𝑑𝑃𝑢𝑎𝑑𝑡 = 𝑎2 ∙ 𝑃u − 𝛾𝑎 ∙ 𝑃𝑢𝑎 + 𝑎3 ∙ 𝑃a − 𝛾𝑢 ∙ 𝑃𝑢𝑎 − 𝑎1 ∙ 𝑃𝑢𝑎 + 𝛾𝑜 ∙ 𝑃𝑜𝑢𝑎 

𝑑𝑃𝑜𝑢𝑎𝑑𝑡 = 𝑎2 ∙ 𝑃𝑜𝑢 − 𝛾𝑎 ∙ 𝑃𝑜𝑢𝑎 + 𝑎1 ∙ 𝑃𝑢𝑎 − 𝛾𝑜 ∙ 𝑃𝑜𝑢𝑎 + 𝑎3 ∙ 𝑃𝑜𝑎 − 𝛾𝑢 ∙ 𝑃𝑜𝑢𝑎 

 

Neisseria gonorrhoeae models with sequential sexual practices 
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𝑑𝑃𝑠𝑑𝑡 = −𝑎1 ∙ 𝑃𝑠 + 𝛾𝑜 ∙ 𝑃o − 𝑎2 ∙ 𝑃𝑠 + 𝛾𝑎 ∙ 𝑃a − 𝑎3 ∙ 𝑃𝑠 + 𝛾𝑢 ∙ 𝑃𝑢 

𝑑𝑃𝑜𝑑𝑡 = 𝑎1 ∙ 𝑃𝑠 − 𝛾𝑜 ∙ 𝑃o − 𝑎2 ∙ 𝑃o + 𝛾𝑎 ∙ 𝑃𝑜𝑎 − 𝑎3 ∙ 𝑃𝑜 + 𝛾𝑢 ∙ 𝑃𝑜𝑢 − 𝜆𝑜𝑜𝑎 ∙ 𝑃𝑜 − 𝜆𝑜𝑜𝑢 ∙ 𝑃𝑜 

𝑑𝑃𝑢𝑑𝑡 = 𝑎3 ∙ 𝑃𝑠 − 𝛾𝑢 ∙ 𝑃u − 𝑎1 ∙ 𝑃u + 𝛾𝑜 ∙ 𝑃𝑜𝑢  − 𝑎2 ∙ 𝑃𝑢 + 𝛾𝑎 ∙ 𝑃𝑢𝑎 − 𝜆𝑢𝑢𝑎 ∙ 𝑃𝑢 − 𝜆𝑢𝑎2 ∙ 𝑃𝑜 

𝑑𝑃𝑎𝑑𝑡 = 𝑎2 ∙ 𝑃𝑠 − 𝛾𝑎 ∙ 𝑃a − 𝑎1 ∙ 𝑃a + 𝛾𝑜 ∙ 𝑃𝑜𝑎 − 𝑎3 ∙ 𝑃𝑎 + 𝛾𝑢 ∙ 𝑃𝑢𝑎 − 𝜆𝑎𝑜𝑎 ∙ 𝑃𝑎 − 𝜆𝑎𝑢𝑎 ∙ 𝑃𝑎 + 𝜆𝑢𝑎2 ∙ 𝑃𝑜 

𝑑𝑃𝑜𝑢𝑑𝑡 = 𝑎1 ∙ 𝑃u − 𝛾𝑜 ∙ 𝑃𝑜𝑢 + 𝑎3 ∙ 𝑃o − 𝛾𝑢 ∙ 𝑃𝑜𝑢 − 𝑎2 ∙ 𝑃𝑜𝑢 + 𝛾𝑎 ∙ 𝑃𝑜𝑢𝑎 + 𝜆𝑜𝑜𝑢 ∙ 𝑃𝑜 

𝑑𝑃𝑜𝑎𝑑𝑡 =  𝑎2 ∙ 𝑃o − 𝛾𝑎 ∙ 𝑃𝑜𝑎 + 𝑎1 ∙ 𝑃𝑎all − 𝛾𝑜 ∙ 𝑃𝑜𝑎 − 𝑎3 ∙ 𝑃𝑜𝑎 + 𝛾𝑢 ∙ 𝑃𝑜𝑢𝑎 + 𝜆𝑜𝑜𝑎 ∙ 𝑃𝑜 + 𝜆𝑎𝑜𝑎 ∙ 𝑃𝑎 

𝑑𝑃𝑢𝑎𝑑𝑡 = 𝑎2 ∙ 𝑃u − 𝛾𝑎 ∙ 𝑃𝑢𝑎 + 𝑎3 ∙ 𝑃a − 𝛾𝑢 ∙ 𝑃𝑢𝑎 − 𝑎1 ∙ 𝑃𝑢𝑎 + 𝛾𝑜 ∙ 𝑃𝑜𝑢𝑎 + 𝜆𝑢𝑢𝑎 ∙ 𝑃𝑢 + 𝜆𝑎𝑢𝑎 ∙ 𝑃𝑎 

𝑑𝑃𝑜𝑢𝑎𝑑𝑡 = 𝑎2 ∙ 𝑃𝑜𝑢 − 𝛾𝑎 ∙ 𝑃𝑜𝑢𝑎 + 𝑎1 ∙ 𝑃𝑢𝑎 − 𝛾𝑜 ∙ 𝑃𝑜𝑢𝑎 + 𝑎3 ∙ 𝑃𝑜𝑎 − 𝛾𝑢 ∙ 𝑃𝑜𝑢𝑎 

 

Neisseria gonorrhoeae incidence caused by sexual practices  incid. au = 𝜆𝑢𝑎 ∙ 𝑃u_all ∙ (Ps +  Po +  Pu +  Pou) incid. ao = 𝜆𝑎𝑜∙𝑃a_all ∙ (Ps +  Pu +  Pa +  Pua)) incid. ao = 𝜆𝑢𝑎  ∙𝑃u_all ∙ (Ps +  Po +  Pu +  Pou)) incid. uo = 𝜆𝑢𝑜  ∙𝑃u_all ∙ (Ps +  Pu +  Pa +  Pua)) incid. oa = 𝜆𝑜𝑎  ∙𝑃o_all ∙ (Ps +  Po +  Pu +  Pou)) incid. ou = 𝜆𝑜𝑢  ∙ 𝑃o_all ∙ (Ps +  Po +  Pa +  Poa)) incid. oo = 𝜆𝑜𝑜  ∙ 𝑃o_all ∙ (Ps +  Pu +  Pa +  Pua)) incid. ooa = 𝜆𝑜𝑜𝑜  ∙ 𝑃o incid. aoa = 𝜆𝑎𝑜𝑎 ∙ 𝑃a incid. oou = 𝜆𝑜𝑜𝑢∙ 𝑃o 
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incid. oou = 𝜆𝑢𝑎2 ∙ 𝑃o incid. uua = 𝜆𝑢𝑢𝑎 ∙ 𝑃u incid. aua = 𝜆𝑎𝑢𝑎  𝑃a 

Neisseria gonorrhoeae incidence at three anatomical sites 

incid.o= incid.ao+ incid.uo+ incid.oo+incid.aoa; 

incid.a= incid.ua+ incid.oa+ incid.ooa+ incid.ua2+ incid.uua; 

incid.u= incid.oou +incid.aua+incid.au+ incid.ou; 

Uncertainty and sensitivity analysis 
 

First, we performed sensitivity analyses with varying duration of infection (reduced to half the 

duration of asymptomatic oropharyngeal and anal infection). Second, we performed sensitivity 

analyses with varying frequency of sexual practices (increased to double or half the days of 

sexual practices, including kissing, oral sex, rimming, and anal sex). Third, we performed 

sensitivity analyses with varying the proportion of men who had the sequence of penile-oral 

sex followed by anal sex, and the proportion of the sequence of oral sex followed by rimming 

(proportion: changed from 80% to 0%, 95%, 98% and 100%). 
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Parameters used to Neisseria gonorrhoeae model calibration 
 

Table S1. Parameters used to model the contribution that different sexual practices involving the oropharynx and saliva have on Neisseria 

gonorrhoeae infections at multiple anatomical sites in men who have sex with men 

Parameters Value (95%CI) Reference/ Notes 

Proportion of men using condoms for anal sex in the past 12 months with casual partners (%) 46.90(34.50- 59.30) 1 

Efficacy of condoms for preventing N. gonorrhoeae transmission when used for anal sex (%) 87.50(80.00-95.00) 1 

Frequency of kissing (days) 6.31(0.00-13.12) 1 

Frequency of oral sex (days) 13.53(0.00-28.11) 1 

Frequency of rimming (days) 38.57(0.00-80.15) 1 

Frequency of anal sex (days)  26.44(0.00-54.94) 1 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.00(10.00-14.00) 1 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.00(0.90-1.10) 1 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.00(10.00- 14.00) 1 

Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.43(48.00- 52.00) 1 

Proportion of urethral infections that are asymptomatic (%) 7.69(4.09-13.67) 2 

Proportion of MSM received throat swab in the past 12 months (%) 79.65(63.70-95.60) Footnote a, 3 

Proportion of MSM received anal swab in the past 12 months (%) 79.65(63.70-95.60) Footnote a, 3 
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Proportion of MSM received urine test in the past 12 months (%) 79.65(63.70-95.60) Footnote a, 3 

Proportion of ' oral sex and anal sex' in the same sex episode (%) 29.41(24.82-34.00) Footnote b, 4.  

Proportion of 'oral sex and rimming' in the same sex episode (%) 70.5 (67.94-72.94) Footnote c, 4 5. 

Proportion of men using saliva as a lubricant during anal sex, the saliva is coming from the insertive (top) partner (%) 68.52(65.92-71.01) 5 

Proportion of men having oral sex and then anal sex when they have both oral sex and anal sex (%) 80.00(80.00-80.00) Footnote d 6 7. 

Proportion of men having oral sex and then rimming their partner when they perform both oral sex and rimming (%) 80.00(80.00-80.00) Footnote e 

Prevalence of N. gonorrhoeae at oropharyngeal only (%) 2.96(2.51-3.49) Footnote f 

Prevalence of N. gonorrhoeae at urethral only (%)  0.01(0.00-0.02) Footnote f 

Prevalence of N. gonorrhoeae at rectal only (%) 3.16(2.70-3.70) Footnote f 

Prevalence of N. gonorrhoeae at oropharyngeal and urethra both (%) 0.01(0.00-0.02) Footnote f 

Prevalence of N. gonorrhoeae at oropharyngeal and rectum both (%) 2.46(2.05-2.94) Footnote f 

Prevalence of N. gonorrhoeae at urethra and rectum both (%) 0.05(0.02-0.08) Footnote f 

Prevalence of N. gonorrhoeae at oropharyngeal and urethra and rectum (%) 0.03 (0.01-0.05) Footnote f 

Footnote: 

a. The proportion of gay and bisexual men attending sexual health clinics tested for N. gonorrhoeae in 2017 was 95.6%. The proportion of gay and bisexual men attending 
general practice clinics tested for N. gonorrhoeae in 2017 was 63.7%. We used the proportion of gay and bisexual men attending sexual health clinics tested as the 
lower bound. We used the proportion of gay and bisexual men attending general practice clinics tested as the upper bound. We used the mean value of the upper bound 
and lower as value. 

b. The proportion of men who had receptive oral sex in their last sexual encounter that we used was 73.0%, and the proportion who had insertive anal sex was 34.0%. To 
determine proportion who had both oral sex and anal sex in the same encounter we used the proportion of anal sex (34.0%) as upper bound, and the value of the 
proportion of anal sex (34.0%) multiply the proportion of oral sex (73.0%) as the lower bound. The mean value is the average of the upper bound and lower bound. 

c. The proportion of men who had insertive rimming in their last sexual encounter that we used was 70.5%, and the proportion of insertive oral sex was 75.0% To 
determine proportion who had both oral sex and anal sex in the same encounter we used the value of the proportion of oral sex multiply prevalence of rimming as 
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lower bound and proportion of rimming behavior as upper bound. The mean value is the average of the upper bound and lower bound. 
d. We estimated that the proportion of men who had oral sex followed by anal sex to be 80% based on expert opinion and published data. 
e. This was calculated by subtracting 100% from the estimate in d.   
f. This data was derived from unpublished data of 4873 MSM (2555 in 2018 and 2318 in 2019) who visited Melbourne Sexual Health Centre. 
g. We calculated the confidence interval for each parameter using this method 8-10 
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Calibrating urethral infection data to the community level 
 

We estimated the prevalence of urethral gonorrhoea in the MSM community, by scaling the 

proportion of positive urethral diagnosis of MSM in STI clinics. In Australia, most urethral 

infection presented with symptoms were treated within a week 11. Asymptomatic urethral 

gonorrhoea is uncommon (7.7%) 2, but when it occurs, it would be likely to be infectious for 

3-5 months if left untreated 1. Therefore, the proportion of potentially infectious cases of 

urethral gonorrhoea would be 1/52 (infectious for one week till treatment) of the proportion of 

urethral gonorrhoea infection in STI clinics plus we estimated an additional 7.7 %(95% CI: 

4.1-13.7%) of asymptomatic cases who will be infectious for 3 to 5 months 1. Based on this 

information, we calibrated the prevalence of individuals with urethral infection in the 

community, assuming about 92.3% will be asymptomatic after infection. For the first dataset 

of 4873 MSM visiting the MSHC, we calibrated the model to prevalence of single-site 

infections (oropharynx only 2.96% [2.51-3.49%]; anorectum only 0.01% [0.00-0.02%], and 

urethral only 3.16% [2.70-3.70%]), and multi-site infections (oropharynx and urethral 0.01% 

[0.00-0.02%]; oropharynx and anorectum 2.46% [2.05-2.94%] urethral and anorectum 0.05% 

[0.02-0.08%] and all three sites 0.03% [0.01-0.05%]) (Table S4). We also used the above 

method to calibrate other datasets of prevalence data from STI clinics to the community level.  

 

Summary of gonorrhoea prevalence data in four continents 
 

We used unpublished data of 4873 MSM attending MSHC in 2018 and 2019 to calibrate our 

models. We found six other similar studies with multi-site infection data using NAAT, 

including (1) 1,011 asymptomatic MSM attending MSHC during 2016–2017 12; (2) 3,049 

MSM, attending a health center in Boston, Massachusetts, during 2012-2016 13; (3) 393 MSM 
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attending STD & HIV care clinics in the USA during 2018-2019 14; (4) 179 MSM living with 

HIV in Birmingham, Alabama, during 2014-2016 15; (5) MSM surveillance data (271,242 

consultations) from nation-wide Dutch STI clinics during 2008-2017 16; (6) 1,610 MSM 

attending a community-led test and treat cohort in Thailand during 2015-2016 17. 

 

Table S2. The anatomical site-specific infection prevalence of Neisseria gonorrhoea in men 

who have sex with men attending MSHC in 2018 and 2019 

 2018(N=2555) 2019 

(N=2318) 

2018 and 2019 

(N=4873) 

Oropharynx only 84 (3.28%) 60 (2.58%) 144(2.96%) 

Urethral only 4 (0.15%) 11 (0.47%) 15(0.31%) 

Rectal only 79 (3.09%) 75 (3.23%) 154(3.16%) 

Oropharynx and urethra  6 (0.23%) 4 (0.17%) 10(0.21%) 

Oropharynx and rectum  56 (2.19%) 64 (2.76%) 120(2.46%) 

Urethra and rectum  28 (1.09%) 30 (1.29%) 58(1.19%) 

Oropharynx and urethra and rectum 24 (0.93%) 11 (0.47%) 35(0.72%) 
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Table S3. Summary of seven prevalence datasets on gonorrhea in four continents 

Continents Mean value (95%CI) 

Single-site infection Multi-site infection  

Oropharyngeal 

only 

Urethral 

only 

Rectal 

only 

Oropharyngea

l and urethra  

Oropharyngea

l and rectum  

Urethra 

and rectum 

both 

Oropharyngea

l 

and urethra 

and rectum 

Country/region Duratio

n 

Sample size 

 

   

 

  

Australia/Melbourn

e (unpublished data) 

2018 

and 

2019 

4,873(First 

time visiting 

MSHC) 

2.96(2.51-3.49) 

Empirical 

data: 0.31 

(0.18-0.52) 

 

3.16 

(2.70-3.70) 

 

Empirical 

data: 0.21 

(0.11-0.40) 

2.46 

(2.05-2.94) 

Empirical 

data:  1.19 

(0.91-1.55) 

Empirical 

data: 0.72 

(0.51-1.01) 

Calibrated 

to 

community 

level 

data:0.01 

(0.00-0.02) 

Calibrated to 

community 

level data: 

0.01 

(0.00-0.02) 

Calibrated 

to 

communit

y level 

data: 0.05 

(0.02-0.08) 

Calibrated to 

community 

level data: 

0.03 

(0.01-0.05) 

Australia/Melbourn

e (Asymptomatic 

MSM)12 

2016–

2017 

1,011 

4.11 

(2.99-5.61) 

0.41 

(0.13-1.13) 

3.80 

(2.73-5.25) 

0.10 

(0.00-0.66) 2.17 

(1.38-3.36) 

0.21 

(0.04-0.84) 

0.00 

(0.00-0.00) 
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North America 

/Boston, 

Massachusetts 13. 

2012-

2016 

3,049  

8.50 

(7.54-9.55) 

Empirical 

data:2.09 

(1.63-2.69) 

 Empirical 

data:0.98 

(0.67- 1.42) 
 

Empirical 

data:1.21 

(0.86-1.68) 

Empirical 

data:0.75 

(0.49-1.14) 

Calibrated 

to 

community 

level 

data:0.20 

(0.07-0.32) 

6.80 

(5.93-7.76) 

Calibrated to 

community 

level data:0.10 

(0.03-0.16) 

3.40 

(2.81-4.13) 

Calibrated 

to 

communit

y level 

data:0.12 

(0.04-0.19) 

Calibrated to 

community 

level data:0.07 

(0.02-0.12) 

MSM attending 

STD & HIV care 

clinics
14

 

 

2016–
2017

  

393 

 

Empirical 

data:2.54 

(1.29-4.78) 

 Empirical 

data:1.53 

(0.62-3.47) 

 

Empirical 

data:0.76 

(0.20-2.40) 

Empirical 

data: 

0.25 

(0.01-1.63) 

2.04 

(0.95-4.14) 

Calibrated 

to 

community 

level 

data:0.10 

(0.04-0.16) 

3.56 

(2.04-6.04) 

Calibrated to 

community 

level data:0.06 

(0.02-0.10) 

1.53 

(0.62-3.47) 

Calibrated 

to 

communit

y level 

data:0.03 

(0.01-0.05) 

Calibrated to 

community 

level data:0.01 

(0.00-0.02) 

Alison Footman15 2014-

2016 

179 

 

Empirical 

data:0(0-0) 

 Empirical 

data:0.56 
 

Empirical 

data:0(0-0) 

Empirical 

data:0(0-0) 
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Note: MSHC did not test for urethral NG among asymptomatic MSM before 2018, so multi-site infections would be biased towards symptomatic patients. Hence, we used NG 

data for 2018-19. We calculated the confidence interval for each parameter using this method 8-10. Empirical data: The prevalence of urethral gonorrhoea infection in the 

community at a given point in time will be much lower than STI clinics. Asymptomatic urethral gonorrhoea is uncommon (7.69%) 2, but when it occurs, it is likely to be 

infectious for 3 to 5 months before the natural clearance. Therefore, the proportion of urethral gonorrhoea cases that are potentially infectious will be the prevalence of urethral 

gonorrhoea infection in STI clinics multiplied by 1/52 (infectious for one week till treatment) plus an additional asymptomatic 7.69% of cases who will be infectious for 3 to 5 

(0.03-3.55) 

  

0.56 

(0.03-3.55) 

Calibrated 

to 

community 

level 

data:0(0-0) 

3.91 

(1.72-8.21) 

Calibrated to 

community 

level data:0.02 

(0.01-0.04) 2.23 

(0.72- 5.98) 

Calibrated 

to 

communit

y level 

data:0(0-0) 

Calibrated to 

community 

level data:0(0-

0) 

Europe/Dutch16 2008-

2017 

271,242 

consultation

s 

 

Empirical 

data: 0.85 

(0.81-0.89) 

 Empirical 

data: 0.33 

(0.31-0.36) 
 

Empirical l 

data: 0.95 

(0.91-0.99) 

Empirical 

data: 0.73 

(0.69-0.77) 

3.02 

(2.95-3.09) 

Calibrated 

to 

community 

level 

data:0.03 

(0.01-0.06) 

10.17 

(10.05-10.30) 

Calibrated to 

community 

level data:0.01 

(0.00-0.02) 

1.69 

(1.64-1.75) 

Calibrated 

to 

communit

y level 

data:0.04 

(0.01-0.06) 

Calibrated to 

community 

level data:0.03 

(0.01-0.05) 

Asia /Thailand 

(Community 

MSM)17 

2015-

2016 

1,610 

3.91 

(3.04-5.01) 

1.93 

(1.34-2.76) 

5.84 

(4.77-7.13) 

0.31 

(0.11-0.77) 2.24 

(1.60-3.12) 

0.87 

(0.50-1.49) 

0.37 

(0.15-0.85) 
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months. Based on this information, we used previously published methods 1 to calibrate the prevalence of individuals with urethral infection in the community assuming about 

92.3% will present symptoms shortly after a successful infection. 
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Neisseria gonorrhoea model calibration 1 

    2 

 To parameterize these eight Neisseria gonorrhoea models (model 1-8), 26 parameters values 3 

and 95%CI are needed (Table S1):  2 parameters related to condom (consistent condom usage, 4 

and condom efficacy for model 1-8 ), 4 parameters related to sexual practices (frequency of 5 

kissing, frequency of oral sex, frequency of rimming, and frequency of anal sex for model 1-6 

8) , 5 parameters related to sequential sexual practices (Proportion of 'oral sex and anal sex' in 7 

the same sex episode for model 2, 5, 6, 8; Proportion of men using saliva as a lubricant during 8 

anal sex, the saliva is coming from the insertive (top) partner for model 3, 5, 7, 8; Proportion 9 

of 'oral sex and rimming' in the same sex episode for model 4, 6, 7, 8; proportion of receptive 10 

oral sex (from urethra to oropharynx) followed by partner's insertive anal sex (from urethra to 11 

anorectum) for model 2, 5, 6, 8; proportion of insertive oral sex (from oropharynx to urethra) 12 

followed by partner's insertive rimming (from oropharynx to anorectum) for model 4, 6, 7, 8), 13 

6 parameters related to the Neisseria gonorrhoea infection recovery process (infection duration 14 

of Neisseria gonorrhoea at the throat (asymptomatic infection), infection duration of Neisseria 15 

gonorrhoea at urethral (symptomatic infection), infection duration of Neisseria gonorrhoea at 16 

urethral (asymptomatic infection), proportion of urethral infections that are asymptomatic, 17 

proportion of anal Neisseria gonorrhoea infections that are asymptomatic, and infection 18 

duration of Neisseria gonorrhoea at the anus for model 1-8), 3 parameters related to screening 19 

for sexually transmitted infections (proportion of MSM received throat swab in the past 12 20 

months, proportion of MSM received anal swab in the past 12 months, and proportion of MSM 21 

received urine test in the past 12 months for model 1-8), and 7 site-specific infection prevalence 22 

parameters(for model 1-8). 23 

 24 

 25 

 26 

 27 

 28 

 29 
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Supplementary Results 

Uncertainty and sensitivity analysis: Model calibration 

a) Model validation results using other six anatomical site-specific infection data  

We also used other six datasets to calibrate our model, one asymptomatic Australian MSM dataset, three North America datasets, one Europe 

dataset, and one Asia dataset (Figure S2a-f). All datasets indicated a similar calibration of single-site infection and co-infection. Sequential oral/anal 

sex, saliva use as lubricant, sequential oral sex/rimming is essential for precise Neisseria gonorrhoea model calibration. 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Sex Transm Infect

 doi: 10.1136/sextrans-2020-054565–189.:183 97 2021;Sex Transm Infect, et al. Xu X



21 

 

 

Figure S2a. Estimates of the eight models for the percentage of specific anatomical sites positive for gonorrhoea for the 8 models (1-8) and the 95% confidence intervals for 

the observed site-specific positivity among1, 011 asymptomatic MSM attending MSHC during 2016–2017 
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Figure S2b.  Estimates of the eight models for the percentage of specific anatomical sites positive for gonorrhoea for the 8 models (1-8) and the 95% confidence intervals for 

the observed site-specific positivity among 3,049 MSM attending a health centre in Boston, Massachusetts during 2012-2016 
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Figure S2c. Estimates of the eight models for the percentage of specific anatomical sites positive for gonorrhoea for the 8 models (1-8) and the 95% confidence intervals for 

the observed site-specific positivity among 393 MSM attending STD & HIV care clinics in the USA  
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Figure S2d. Estimates of the eight models for the percentage of specific anatomical sites positive for gonorrhoea for the 8 models (1-8) and the 95% confidence intervals for 

the observed site-specific positivity among 179 MSM with HIV in the USA  
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Figure 2e. Estimates of the eight models for the percentage of specific anatomical sites positive for gonorrhoea for the 8 models (1-8) and the 95% confidence intervals for 

the observed site-specific positivity among MSM attending all Dutch STI clinics during 2008-2017 
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Figure 2f. Estimates of the eight models for the percentage of specific anatomical sites positive for gonorrhoea for the 8 models (1-8) and the 95% confidence intervals for 

the observed site-specific positivity among 1610 community MSM in Thailand during 2015-2016 
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b) MSHC unpublished data in 2018 and 2019: Varying duration of infection 

 

Figure S2g.  Estimates of the eight models for the percentage of specific anatomical sites positive for gonorrhoea for the 8 models (1-8) and the 95% confidence intervals for 

the observed site-specific positivity among 4873 MSM attending Melbourne Sexual Health Centre in 2018 and 2019: Half-length of asymptomatic oropharyngeal and anal 

duration 
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c) MSHC unpublished data in 2018 and 2019: Varying the frequency of sexual practices 
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Figure S2h. Estimates of the eight models for the percentage of specific anatomical sites positive for gonorrhoea for the 8 models (1-8) and the 95% confidence intervals for 

the observed site-specific positivity among 4873 MSM attending Melbourne Sexual Health Centre in 2018 and 2019: double-length days of sexual practices including 

kissing, oral sex, rimming, and anal sex 
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Figure S2i. Estimates of the eight models for the percentage of specific anatomical sites positive for gonorrhoea for the 8 models (1-8) and the 95% confidence intervals for 

the observed site-specific positivity among 4873 MSM attending Melbourne Sexual Health Centre in 2018 and 2019: half-length days of sexual practices including kissing, 

oral sex, rimming, and anal sex 
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d) MSHC unpublished data in 2018 and 2019: Varying theproportion of sequential sexual practices 

 

Figure S2j. Estimates of the eight models for the percentage of specific anatomical sites positive for gonorrhoea for the 8 models (1-8) and the 95% confidence intervals for 

the observed site-specific positivity among 4873 MSM attending Melbourne Sexual Health Centre in 2018 and 2019: the proportion of sequential sexual practices = 0% 
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Figure S2k. Estimates of the eight models for the percentage of specific anatomical sites positive for gonorrhoea for the 8 models (1-8) and the 95% confidence intervals for 

the observed site-specific positivity among 4873 MSM attending Melbourne Sexual Health Centre in 2018 and 2019: the proportion of sequential sexual practices =100% 
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Figure S2l. Estimates of the eight models for the percentage of specific anatomical sites positive for gonorrhoea for the 8 models (1-8) and the 95% confidence intervals for 

the observed site-specific positivity among 4873 MSM attending Melbourne Sexual Health Centre in 2018 and 2019: the proportion of sequential sexual practices =95% 
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Figure S2m. Estimates of the eight models for the percentage of specific anatomical sites positive for gonorrhoea for the 8 models (1-8) and the 95% confidence intervals for 

the observed site-specific positivity among 4873 MSM attending Melbourne Sexual Health Centre in 2018 and 2019: the proportion of sequential sexual practices =98% 
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Table 4. Sum of squared error of eight models using data from 4873 men who have sex with men attending Melbourne Sexual Health Centre in 

2018 and 2019 

 

Sum of Squared Error Absolute Change of Sum 

of Squared Error from 

Baseline Model 

Reduced Percentage of 

Sum of Squared Error 

from Baseline Model, % Mean 95% Confidence Interval 

Model 1 (Baseline Model) 0.0004465524 0.0004079466 0.0004785495 - - 

Model 2 

(Baseline Model plus Oral sex followed by anal sex or 

vice versa) 

0.0000106367 0.0000011594 0.0000149780 

-0.0004382162 Reduce 97.8 

Model3 

(Baseline Model plus Saliva use as a lubricant for anal 

sex) 

0.0004494147 0.0004052193 0.0004777630 

-0.0000037750 Reduce 0.8 

Model4 

(Baseline Model plus Oral sex followed by rimming or 

vice versa) 

0.0004489719 0.0003955076 0.0004719094 

-0.0000042763 Reduce 1.0 

Model 5 

(Baseline Model plus Oral sex followed by anal sex or 

vice versa plus Saliva use as a lubricant for anal sex) 

0.0000080016 0.0000039135 0.0000102960 

-0.0004404786 Reduce 98.3 

Model 6 0.0000121937 0.0000019924 0.0000138779 -0.0004372068 Reduce 97.5 
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(Baseline Model plus Oral sex followed by anal sex or 

vice versa plus Oral sex followed by rimming or vice 

versa) 

Model 7 

(Baseline Model plus Saliva use as a lubricant for anal 

sex plus Oral sex followed by rimming or vice versa) 

0.0004590882 0.0004113814 0.0004756642 

0.0000067670 Increased 1.5 

Model 8 

(Baseline Model plus Oral sex followed by anal sex or 

vice versa plus Saliva use as a lubricant for anal sex plus 

Oral sex followed by rimming or vice versa) 

0.0000049117 0.0000013630 0.0000055995 

-0.0004435353 Reduce 99.0 

Note: Sum of squared error measures the total deviation of the calibrated seven prevalence values (single-site infections including only oropharynx infection, only anorectal 

infection, only urethral infection, and multi-site infections including multi-site infection at oropharyngeal and urethral only, multi-site infection at oropharynx and rectum 

only, multi-site infection at urethral and rectal only, and multi-site infection at urethral and anorectal and oropharyngeal)  from the fit to the observed seven prevalence 

values. Values close to 0 indicate that the model has a smaller error. 
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Uncertainty and sensitivity analysis: Estimated proportion of incident gonorrhoea cases that occur at the oropharynx, 
anorectum and urethra  

a) Model validation results using other anatomical site-specific infection prevalence datasets  
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Figure S3a. Estimated proportion of incident gonorrhoea cases that occur at the oropharynx, anorectum and urethra from the eight models among MSM attending all Dutch 

STI clinics during 2008-2017 
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FigureS3b. Estimated proportion of incident gonorrhoea cases that occur at the oropharynx, anorectum and urethra from the eight models among1, 011 asymptomatic MSM 

attending MSHC during 2016–2017 
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Figure S3c. Estimated proportion of incident gonorrhoea cases that occur at the oropharynx, anorectum and urethra from the eight models among 393 MSM attending STD & 

HIV care clinics in the USA  
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Figure S3d. Estimated proportion of incident gonorrhoea cases that occur at the oropharynx, anorectum and urethra from the eight models among 179 MSM with HIV in the 

USA  
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Figure S3e. Estimated proportion of incident gonorrhoea cases that occur at the oropharynx, anorectum and urethra from the eight models among 3,049 MSM attending a 

health centre in Boston, Massachusetts during 2012-2016 
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Figure S3f. Estimated proportion of incident gonorrhoea cases that occur at the oropharynx, anorectum and urethra from the eight models among 1610 community MSM in 

Thailand during 2015-2016 
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b) MSHC unpublished data in 2018 and 2019: Varying duration of infection 

 

Figure S3g. Estimated proportion of incident gonorrhoea cases that occur at the oropharynx, anorectum and urethra from the eight models among 4873 MSM attending 

Melbourne Sexual Health Centre in 2018 and 2019: Half-length of asymptomatic oropharyngeal and anal duration 
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c) Varying the frequency of sexual practices 

 

Figure S3h . Estimated proportion of incident gonorrhoea cases that occur at the oropharynx, anorectum and urethra from the eight models among 4873 MSM attending 

Melbourne Sexual Health Centre in 2018 and 2019: double the frequency of sexual practices 
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Figure S3i. Estimated proportion of incident gonorrhoea cases that occur at the oropharynx, anorectum and urethra from the eight models among 4873 MSM attending 

Melbourne Sexual Health Centre in 2018 and 2019: half the frequency of sexual practices 
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d) MSHC unpublished data in 2018 and 2019:  Varying the proportion of sequential sexual practices 

 

Figure S3j. Estimated proportion of incident gonorrhoea cases that occur at the oropharynx, anorectum and urethra from the eight models among 4873 MSM attending 

Melbourne Sexual Health Centre in 2018 and 2019: the proportion of sequential sexual practices =100% 
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Figure S3k. Estimated proportion of incident gonorrhoea cases that occur at the oropharynx, anorectum and urethra from the eight models among 4873 MSM attending 

Melbourne Sexual Health Centre in 2018 and 2019: the proportion of sequential sexual practices =0% 
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Figure S3l. Estimated proportion of incident gonorrhoea cases that occur at the oropharynx, anorectum and urethra from the eight models among 4873 MSM attending 

Melbourne Sexual Health Centre in 2018 and 2019: the proportion of sequential sexual practices =95% 
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Figure S3m. Estimated proportion of incident gonorrhoea cases that occur at the oropharynx, anorectum and urethra from the eight models among 4873 MSM attending 

Melbourne Sexual Health Centre in 2018 and 2019: the proportion of sequential sexual practices =98% 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Sex Transm Infect

 doi: 10.1136/sextrans-2020-054565–189.:183 97 2021;Sex Transm Infect, et al. Xu X



51 

 

Uncertainty and sensitivity analysis: Estimated proportion of gonorrhoea incidence caused by sexual practices 

a) Model validation results using other anatomical site-specific infection prevalence datasets  

 

Figure S4a. Estimated proportion of incident gonorrhoea cases caused by sexual practices from the eight models among MSM attending all Dutch STI clinics during 2008-

2017 
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Figure 4b. Estimated proportion of incident gonorrhoea cases caused by sexual practices from the eight models among 1, 011 asymptomatic MSM attending MSHC during 

2016–2017 
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Figure 4c. Estimated proportion of incident gonorrhoea cases caused by sexual practices from the eight models among 393 MSM attending STD & HIV care clinics in the 

USA  
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Figure 4d. Estimated proportion of incident gonorrhoea cases caused by sexual practices from the eight models among 179 MSM with HIV in the USA  

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Sex Transm Infect

 doi: 10.1136/sextrans-2020-054565–189.:183 97 2021;Sex Transm Infect, et al. Xu X



55 

 

 

Figure 4e. Estimated proportion of incident gonorrhoea cases caused by sexual practices from the eight models among 3,049 MSM attending a health centre in Boston, 

Massachusetts during 2012-2016 
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Figure 4f. Estimated proportion of incident gonorrhoea cases caused by sexual practices from the eight models among 1610 MSM attending a community-led test and treat 

cohort in Thailand during 2015-2016 
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b) MSHC unpublished data in 2018 and 2019: Varying duration of infection 

 

Figure S4g. Estimated proportion of incident gonorrhoea cases caused by sexual practices from the eight models among 4873 MSM attending Melbourne Sexual Health Centre 

in 2018 and 2019: Half-length of asymptomatic oropharyngeal and anal duration 
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c) MSHC unpublished data in 2018 and 2019: Varying the frequency of sexual practices 

 

Figure S4h. Estimated proportion of incident gonorrhoea cases caused by sexual practices from the eight models among 4873 MSM attending Melbourne Sexual Health Centre 

in 2018 and 2019: double the frequency of sexual practices 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Sex Transm Infect

 doi: 10.1136/sextrans-2020-054565–189.:183 97 2021;Sex Transm Infect, et al. Xu X



59 

 

 

Figure S4i. Estimated proportion of incident gonorrhoea cases caused by sexual practices from the eight models among 4873 MSM attending Melbourne Sexual Health Centre 

in 2018 and 2019: half the frequency of sexual practices 
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d) MSHC unpublished data in 2018 and 2019: Varying the proportion of sequential sex practices 

 

Figure S4j. Estimated proportion of incident gonorrhoea cases caused by sexual practices from the eight models among 4873 MSM attending Melbourne Sexual Health Centre 

in 2018 and 2019: the proportion of sequential sexual practices = 0% 
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Figure S4k. Estimated proportion of incident gonorrhoea cases caused by sexual practices from the eight models among 4873 MSM attending Melbourne Sexual Health Centre 

in 2018 and 2019: the proportion of sequential sexual practices =100% 
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Figure S4l. Estimated proportion of incident gonorrhoea cases caused by sexual practices from the eight models among 4873 MSM attending Melbourne Sexual Health Centre 

in 2018 and 2019: the proportion of sequential sexual practices = 95% 
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Figure S4m. Estimated proportion of incident gonorrhoea cases caused by sexual practices from the eight models among 4873 MSM attending Melbourne Sexual Health Centre 

in 2018 and 2019: the proportion of sequential sexual practices =98% 
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Neisseria gonorrhoeae models’ output parameters with 95% confidence intervals   
 

MSHC unpublished data for calibration  

Table S5.1. Output parameters of Neisseria gonorrhoeae model 1 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   45.63 35.58 57.73 

%, Condom efficacy in preventing gonorrhoea transmission   88.31 80.82 93.16 

days, Last day of kissing   5.05 1.17 11.28 

days, Last day of oral sex   11.18 2.31 27.28 

days, Last day of rimming   34.43 3.72 78.94 

days, Last day of anal sex   33.84 3.51 53.91 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.19 10.18 13.83 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.00 0.92 1.09 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.86 10.04 13.83 

%, proportion of urethral infections that are asymptomatic 8.16 4.52 13.12 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.11 48.50 51.75 

%, proportion of MSM received throat swab in the past 12 months  75.76 64.26 90.82 

%, proportion of MSM received anal swab in the past 12 months  78.63 64.84 88.82 

%, proportion of MSM received urine test in the past 12 months 81.44 67.46 93.45 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  3.02 2.63 3.41 

%, Infection prevalence only at the urethral 0.38 0.17 0.46 

%, Infection prevalence only at the anorectum 3.17 2.81 3.56 

%, Infection prevalence at the oropharynx and  urethra 0.01 0.01 0.02 
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%, Infection prevalence  at the oropharynx and  anorectum 0.10 0.09 0.12 

%, Infection prevalence   at  the urethra and  anorectum 0.01 0.01 0.02 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.2. Output parameters of Neisseria gonorrhoeae model 2 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   41.35 35.95 56.23 

%, Condom efficacy in preventing gonorrhoea transmission   89.40 81.25 93.46 

days, Last day of kissing   6.60 1.27 11.46 

days, Last day of oral sex   2.07 0.48 25.62 

days, Last day of rimming   51.56 5.84 77.30 

days, Last day of anal sex   21.52 2.69 51.21 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.29 10.69 13.76 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.01 0.91 1.08 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.10 10.10 13.78 

%, proportion of urethral infections that are asymptomatic 7.68 4.52 13.57 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.46 48.07 51.85 

%, proportion of MSM received throat swab in the past 12 months  84.95 64.13 94.40 

%, proportion of MSM received anal swab in the past 12 months  79.53 64.83 93.56 

%, proportion of MSM received urine test in the past 12 months 82.71 65.39 93.87 

%, proportion of 'oral sex and anal sex' in the same sex episode 29.21 25.09 33.66 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex 80.00 80.00 80.00 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  3.06 2.72 3.38 

%, Infection prevalence only at the urethral 0.18 0.09 0.24 

%, Infection prevalence only at the anorectum 3.24 2.85 3.66 
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%, Infection prevalence at the oropharynx and  urethra 0.01 0.00 0.01 

%, Infection prevalence  at the oropharynx and  anorectum 2.31 1.94 2.71 

%, Infection prevalence   at  the urethra and  anorectum 0.01 0.00 0.01 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.01 

 

Table S5.3. Output parameters of Neisseria gonorrhoeae model 3 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   44.64 36.51 56.14 

%, Condom efficacy in preventing gonorrhoea transmission   88.11 81.62 93.02 

days, Last day of kissing   4.02 1.46 10.95 

days, Last day of oral sex   10.35 0.94 23.93 

days, Last day of rimming   33.44 6.07 72.43 

days, Last day of anal sex   30.71 7.49 50.09 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.38 10.75 13.44 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.00 0.91 1.07 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.30 10.21 13.38 

%, proportion of urethral infections that are asymptomatic 9.05 4.88 13.10 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.45 48.14 51.70 

%, proportion of MSM received throat swab in the past 12 months  78.62 67.40 93.39 

%, proportion of MSM received anal swab in the past 12 months  78.05 66.47 90.79 

%, proportion of MSM received urine test in the past 12 months 79.90 68.17 92.15 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex 69.66 66.33 70.80 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  3.01 2.65 3.32 

%, Infection prevalence only at the urethral 0.31 0.23 0.40 
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%, Infection prevalence only at the anorectum 3.20 2.87 3.62 

%, Infection prevalence at the oropharynx and  urethra 0.12 0.02 0.38 

%, Infection prevalence  at the oropharynx and  anorectum 0.10 0.08 0.11 

%, Infection prevalence   at  the urethra and  anorectum 0.01 0.01 0.02 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.4. Output parameters of Neisseria gonorrhoeae model 4 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   47.76 36.66 55.59 

%, Condom efficacy in preventing gonorrhoea transmission   89.21 82.81 92.40 

days, Last day of kissing   5.98 2.45 10.53 

days, Last day of oral sex   8.87 2.42 22.96 

days, Last day of rimming   34.30 8.13 63.79 

days, Last day of anal sex   34.36 10.88 44.57 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 11.79 10.83 13.25 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.98 0.92 1.07 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.21 10.64 13.31 

%, proportion of urethral infections that are asymptomatic 9.10 5.44 12.73 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.16 48.18 51.32 

%, proportion of MSM received throat swab in the past 12 months  80.66 69.80 90.56 

%, proportion of MSM received anal swab in the past 12 months  77.18 67.38 88.95 

%, proportion of MSM received urine test in the past 12 months 79.41 69.11 90.33 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode 71.45 70.25 72.44 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming 80.00 80.00 80.00 

%, Infection prevalence only at the oropharynx  3.08 2.66 3.36 
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%, Infection prevalence only at the urethral 0.37 0.16 0.50 

%, Infection prevalence only at the anorectum 3.24 2.95 3.63 

%, Infection prevalence at the oropharynx and  urethra 0.01 0.01 0.02 

%, Infection prevalence  at the oropharynx and  anorectum 0.11 0.09 0.13 

%, Infection prevalence   at  the urethra and  anorectum 0.05 0.02 0.08 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.5. Output parameters of Neisseria gonorrhoeae model 5 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   42.75 36.69 53.94 

%, Condom efficacy in preventing gonorrhoea transmission   88.14 83.20 91.97 

days, Last day of kissing   7.17 3.78 9.79 

days, Last day of oral sex   3.33 2.37 5.79 

days, Last day of rimming   31.09 10.68 63.24 

days, Last day of anal sex   26.41 12.07 41.69 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.03 10.94 13.12 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.00 0.93 1.06 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.19 10.79 13.16 

%, proportion of urethral infections that are asymptomatic 10.20 5.69 12.61 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.47 48.30 51.07 

%, proportion of MSM received throat swab in the past 12 months  83.22 70.00 90.11 

%, proportion of MSM received anal swab in the past 12 months  78.84 68.11 86.82 

%, proportion of MSM received urine test in the past 12 months 81.52 69.87 88.36 

%, proportion of 'oral sex and anal sex' in the same sex episode 29.00 25.97 31.97 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex 68.55 66.32 70.26 

%, proportion of receptive oral sex followed by partner's insertive anal sex 80.00 80.00 80.00 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 
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%, Infection prevalence only at the oropharynx  3.08 2.79 3.46 

%, Infection prevalence only at the urethral 0.07 0.03 0.12 

%, Infection prevalence only at the anorectum 3.36 3.00 3.76 

%, Infection prevalence at the oropharynx and  urethra 0.02 0.01 0.03 

%, Infection prevalence  at the oropharynx and  anorectum 2.20 2.03 2.59 

%, Infection prevalence   at  the urethra and  anorectum 0.01 0.01 0.01 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.01 

 

Table S5.6. Output parameters of Neisseria gonorrhoeae model 6 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   40.95 36.73 52.58 

%, Condom efficacy in preventing gonorrhoea transmission   87.72 83.41 91.53 

days, Last day of kissing   6.42 4.19 9.02 

days, Last day of oral sex   3.01 2.41 5.32 

days, Last day of rimming   43.39 14.75 62.00 

days, Last day of anal sex   25.53 13.00 41.66 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.04 11.18 13.13 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.99 0.94 1.06 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.93 10.76 13.02 

%, proportion of urethral infections that are asymptomatic 8.69 6.05 11.80 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.79 48.40 51.02 

%, proportion of MSM received throat swab in the past 12 months  78.96 72.61 89.39 

%, proportion of MSM received anal swab in the past 12 months  79.84 69.10 86.50 

%, proportion of MSM received urine test in the past 12 months 80.56 70.33 87.58 

%, proportion of 'oral sex and anal sex' in the same sex episode 29.10 26.27 31.67 

%, proportion of 'oral sex and rimming' in the same sex episode 70.96 70.32 72.20 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex 80.00 80.00 80.00 
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%, proportion of insertive oral sex followed by partner's insertive rimming 80.00 80.00 80.00 

%, Infection prevalence only at the oropharynx  3.17 2.83 3.49 

%, Infection prevalence only at the urethral 0.18 0.13 0.23 

%, Infection prevalence only at the anorectum 3.27 2.91 3.68 

%, Infection prevalence at the oropharynx and  urethra 0.01 0.00 0.01 

%, Infection prevalence  at the oropharynx and  anorectum 2.25 1.88 2.62 

%, Infection prevalence   at  the urethra and  anorectum 0.02 0.01 0.02 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.7. Output parameters of Neisseria gonorrhoeae model 7 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   44.67 39.59 52.56 

%, Condom efficacy in preventing gonorrhoea transmission   87.16 84.69 90.60 

days, Last day of kissing   6.67 4.70 8.45 

days, Last day of oral sex   3.52 2.68 5.09 

days, Last day of rimming   42.17 23.91 55.82 

days, Last day of anal sex   23.66 14.93 36.93 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.15 11.30 12.91 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.00 0.95 1.05 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.01 10.98 12.95 

%, proportion of urethral infections that are asymptomatic 8.97 6.76 10.76 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.74 48.66 50.66 

%, proportion of MSM received throat swab in the past 12 months  82.49 75.16 88.14 

%, proportion of MSM received anal swab in the past 12 months  74.43 69.63 84.09 

%, proportion of MSM received urine test in the past 12 months 79.10 71.64 86.18 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode 71.17 70.55 72.07 

%, proportion of saliva use during anal sex 68.75 67.12 69.75 
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%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming 80.00 80.00 80.00 

%, Infection prevalence only at the oropharynx  2.98 2.59 3.42 

%, Infection prevalence only at the urethral 0.33 0.30 0.39 

%, Infection prevalence only at the anorectum 3.25 2.88 3.54 

%, Infection prevalence at the oropharynx and  urethra 0.06 0.03 0.09 

%, Infection prevalence  at the oropharynx and  anorectum 0.09 0.08 0.12 

%, Infection prevalence   at  the urethra and  anorectum 0.05 0.04 0.06 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.8. Output parameters of Neisseria gonorrhoeae model 8 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   44.17 41.09 50.27 

%, Condom efficacy in preventing gonorrhoea transmission   87.58 84.77 90.24 

days, Last day of kissing   6.55 5.07 8.47 

days, Last day of oral sex   3.00 2.71 3.79 
 

days, Last day of rimming   40.41 25.85 53.22 
 

days, Last day of anal sex   24.02 15.95 33.40 
 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.15 11.55 12.75 
 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.00 0.96 1.04 
 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.07 11.14 12.82 
 

%, proportion of urethral infections that are asymptomatic 8.90 7.40 10.60 
 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.61 48.76 50.10 
 

%, proportion of MSM received throat swab in the past 12 months  82.15 75.64 86.46 
 

%, proportion of MSM received anal swab in the past 12 months  77.65 71.68 82.90 
 

%, proportion of MSM received urine test in the past 12 months 78.72 71.68 83.86 
 

%, proportion of 'oral sex and anal sex' in the same sex episode 28.45 26.98 29.88 
 

%, proportion of 'oral sex and rimming' in the same sex episode 71.21 70.63 71.97 
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%, proportion of saliva use during anal sex 68.31 67.16 69.54 
 

%, proportion of receptive oral sex followed by partner's insertive anal sex 80.00 80.00 80.00 
 

%, proportion of insertive oral sex followed by partner's insertive rimming 80.00 80.00 80.00 
 

%, Infection prevalence only at the oropharynx  3.17 2.74 3.49 
 

%, Infection prevalence only at the urethral 0.07 0.04 0.10 
 

%, Infection prevalence only at the anorectum 3.35 3.03 3.72 
 

%, Infection prevalence at the oropharynx and  urethra 0.02 0.01 0.02 
 

%, Infection prevalence  at the oropharynx and  anorectum 2.33 1.97 2.70 
 

%, Infection prevalence   at  the urethra and  anorectum 0.02 0.01 0.02 
 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.01 
 

 

 

MSHC unpublished data in 2018 and 2019: Varying duration of infection  

 

Table S5.9. Output parameters of Neisseria gonorrhoeae model 1 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   48.30 38.46 56.01 

%, Condom efficacy in preventing gonorrhoea transmission   86.09 80.85 92.73 

days, Last day of kissing   6.41 1.54 12.33 

days, Last day of oral sex   14.78 3.77 25.25 

days, Last day of rimming   36.58 5.70 68.49 

days, Last day of anal sex   33.60 8.33 48.90 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 5.97 5.20 6.88 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.98 0.91 1.07 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.12 10.33 13.84 

%, proportion of urethral infections that are asymptomatic 9.02 5.35 13.32 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 24.68 24.20 25.74 
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%, proportion of MSM received throat swab in the past 12 months  78.68 68.20 93.30 

%, proportion of MSM received anal swab in the past 12 months  75.50 65.56 91.88 

%, proportion of MSM received urine test in the past 12 months 82.78 65.71 93.41 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  2.98 2.60 3.47 

%, Infection prevalence only at the urethral 0.42 0.15 0.52 

%, Infection prevalence only at the anorectum 3.24 2.88 3.65 

%, Infection prevalence at the oropharynx and  urethra 0.01 0.00 0.02 

%, Infection prevalence  at the oropharynx and  anorectum 0.11 0.09 0.13 

%, Infection prevalence   at  the urethra and  anorectum 0.01 0.00 0.02 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.10. Output parameters of Neisseria gonorrhoeae model 2 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   46.59 38.65 54.81 

%, Condom efficacy in preventing gonorrhoea transmission   86.01 81.58 92.59 

days, Last day of kissing   7.39 3.20 11.79 

days, Last day of oral sex   6.47 3.76 22.68 

days, Last day of rimming   37.17 6.45 68.64 

days, Last day of anal sex   26.62 10.85 48.67 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 6.14 5.35 6.82 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.01 0.93 1.07 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.85 10.52 13.66 

%, proportion of urethral infections that are asymptomatic 8.86 5.43 13.03 
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 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 24.80 24.39 25.75 

%, proportion of MSM received throat swab in the past 12 months  79.85 69.91 90.20 

%, proportion of MSM received anal swab in the past 12 months  77.39 68.23 90.56 

%, proportion of MSM received urine test in the past 12 months 79.34 67.90 91.61 

%, proportion of 'oral sex and anal sex' in the same sex episode 29.11 26.60 32.63 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex 80.00 80.00 80.00 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  3.14 2.75 3.52 

%, Infection prevalence only at the urethral 0.20 0.07 0.32 

%, Infection prevalence only at the anorectum 3.22 2.94 3.72 

%, Infection prevalence at the oropharynx and  urethra 0.01 0.00 0.01 

%, Infection prevalence  at the oropharynx and  anorectum 2.17 1.74 2.57 

%, Infection prevalence   at  the urethra and  anorectum 0.01 0.00 0.01 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.01 

 

Table S5.11. Output parameters of Neisseria gonorrhoeae model 3 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   44.60 39.39 52.43 

%, Condom efficacy in preventing gonorrhoea transmission   85.19 81.89 91.42 

days, Last day of kissing   8.27 3.39 11.31 

days, Last day of oral sex   15.10 4.32 22.47 

days, Last day of rimming   38.70 11.71 65.54 

days, Last day of anal sex   28.88 14.48 48.10 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 6.30 5.45 6.77 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.00 0.94 1.05 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.93 10.70 13.25 
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%, proportion of urethral infections that are asymptomatic 10.08 6.39 12.30 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 25.09 24.52 25.70 

%, proportion of MSM received throat swab in the past 12 months  81.66 73.50 88.83 

%, proportion of MSM received anal swab in the past 12 months  77.91 69.30 88.79 

%, proportion of MSM received urine test in the past 12 months 79.88 69.22 90.62 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex 68.14 66.59 69.70 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  2.99 2.62 3.41 

%, Infection prevalence only at the urethral 0.36 0.30 0.42 

%, Infection prevalence only at the anorectum 3.33 2.88 3.70 

%, Infection prevalence at the oropharynx and  urethra 0.14 0.05 0.20 

%, Infection prevalence  at the oropharynx and  anorectum 0.10 0.08 0.12 

%, Infection prevalence   at  the urethra and  anorectum 0.01 0.01 0.02 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.12. Output parameters of Neisseria gonorrhoeae model 4 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   45.99 40.32 52.29 

%, Condom efficacy in preventing gonorrhoea transmission   86.02 82.15 90.69 

days, Last day of kissing   6.80 3.70 11.00 

days, Last day of oral sex   13.67 5.95 21.10 

days, Last day of rimming   34.63 11.15 61.99 

days, Last day of anal sex   36.83 18.15 47.37 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 6.13 5.67 6.71 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.00 0.95 1.04 
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Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.33 11.08 13.21 

%, proportion of urethral infections that are asymptomatic 9.23 6.88 12.17 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 25.19 24.56 25.70 

%, proportion of MSM received throat swab in the past 12 months  80.43 74.41 87.02 

%, proportion of MSM received anal swab in the past 12 months  80.14 71.12 88.91 

%, proportion of MSM received urine test in the past 12 months 78.06 70.36 89.62 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode 71.35 70.60 72.04 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming 80.00 80.00 80.00 

%, Infection prevalence only at the oropharynx  3.07 2.65 3.51 

%, Infection prevalence only at the urethral 0.41 0.36 0.50 

%, Infection prevalence only at the anorectum 3.17 2.77 3.64 

%, Infection prevalence at the oropharynx and urethra 0.01 0.01 0.02 

%, Infection prevalence at the oropharynx and  anorectum 0.10 0.08 0.14 

%, Infection prevalence   at the urethra and anorectum 0.06 0.05 0.08 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.13. Output parameters of Neisseria gonorrhoeae model 5 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   46.44 40.65 51.82 

%, Condom efficacy in preventing gonorrhoea transmission   86.49 82.20 90.65 

days, Last day of kissing   7.54 4.33 10.67 

days, Last day of oral sex   6.92 5.92 17.98 

days, Last day of rimming   34.05 12.09 61.77 

days, Last day of anal sex   29.68 19.68 46.74 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 6.21 5.69 6.69 
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Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.99 0.96 1.04 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.00 11.23 13.06 

%, proportion of urethral infections that are asymptomatic 9.20 6.93 11.94 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 25.32 24.60 25.67 

%, proportion of MSM received throat swab in the past 12 months  80.98 76.62 85.63 

%, proportion of MSM received anal swab in the past 12 months  80.05 73.33 88.56 

%, proportion of MSM received urine test in the past 12 months 78.43 71.53 87.26 

%, proportion of 'oral sex and anal sex' in the same sex episode 29.84 27.34 32.01 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex 68.01 66.79 69.52 

%, proportion of receptive oral sex followed by partner's insertive anal sex 80.00 80.00 80.00 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  3.07 2.71 3.40 

%, Infection prevalence only at the urethral 0.13 0.02 0.19 

%, Infection prevalence only at the anorectum 3.36 2.99 3.74 

%, Infection prevalence at the oropharynx and  urethra 0.04 0.01 0.06 

%, Infection prevalence  at the oropharynx and  anorectum 1.97 1.59 2.41 

%, Infection prevalence   at  the urethra and  anorectum 0.01 0.01 0.01 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.01 

 

Table S5.14. Output parameters of Neisseria gonorrhoeae model 6 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   47.79 41.42 51.54 

%, Condom efficacy in preventing gonorrhoea transmission   85.68 82.60 90.22 

days, Last day of kissing   7.70 4.91 10.55 

days, Last day of oral sex   8.19 6.05 17.83 

days, Last day of rimming   29.54 12.95 59.46 

days, Last day of anal sex   30.56 21.41 46.11 
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Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 6.33 5.84 6.68 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.02 0.96 1.04 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.05 11.31 13.02 

%, proportion of urethral infections that are asymptomatic 9.41 7.45 11.33 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 25.07 24.62 25.68 

%, proportion of MSM received throat swab in the past 12 months  81.48 77.12 84.66 

%, proportion of MSM received anal swab in the past 12 months  81.18 75.26 87.06 

%, proportion of MSM received urine test in the past 12 months 82.98 72.82 87.00 

%, proportion of 'oral sex and anal sex' in the same sex episode 30.33 27.78 31.98 

%, proportion of 'oral sex and rimming' in the same sex episode 71.48 70.92 71.93 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex 80.00 80.00 80.00 

%, proportion of insertive oral sex followed by partner's insertive rimming 80.00 80.00 80.00 

%, Infection prevalence only at the oropharynx  2.99 2.63 3.46 

%, Infection prevalence only at the urethral 0.18 0.06 0.29 

%, Infection prevalence only at the anorectum 3.34 2.95 3.71 

%, Infection prevalence at the oropharynx and  urethra 0.01 0.00 0.01 

%, Infection prevalence  at the oropharynx and  anorectum 2.11 1.74 2.62 

%, Infection prevalence   at  the urethra and  anorectum 0.02 0.01 0.04 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.15. Output parameters of Neisseria gonorrhoeae model 7 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   46.74 41.98 51.09 

%, Condom efficacy in preventing gonorrhoea transmission   86.41 83.27 90.01 

days, Last day of kissing   8.35 5.76 10.28 

days, Last day of oral sex   14.04 7.61 17.25 

days, Last day of rimming   42.73 18.59 58.04 
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days, Last day of anal sex   30.40 21.84 39.62 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 6.27 5.84 6.62 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.99 0.97 1.03 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.20 11.45 12.91 

%, proportion of urethral infections that are asymptomatic 9.53 7.92 11.06 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 25.12 24.63 25.65 

%, proportion of MSM received throat swab in the past 12 months  81.55 77.86 84.39 

%, proportion of MSM received anal swab in the past 12 months  80.57 75.76 86.06 

%, proportion of MSM received urine test in the past 12 months 77.93 73.45 85.94 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode 71.28 70.95 71.85 

%, proportion of saliva use during anal sex 68.35 67.06 69.30 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming 80.00 80.00 80.00 

%, Infection prevalence only at the oropharynx  3.02 2.64 3.38 

%, Infection prevalence only at the urethral 0.34 0.29 0.42 

%, Infection prevalence only at the anorectum 3.28 2.95 3.65 

%, Infection prevalence at the oropharynx and  urethra 0.13 0.06 0.18 

%, Infection prevalence  at the oropharynx and  anorectum 0.10 0.08 0.12 

%, Infection prevalence   at  the urethra and  anorectum 0.05 0.04 0.07 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.16. Output parameters of Neisseria gonorrhoeae model 8 with 95% confidence intervals 

 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   46.14 42.01 50.42 

%, Condom efficacy in preventing gonorrhoea transmission   86.79 83.51 89.70 

days, Last day of kissing   7.65 5.84 10.21 
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days, Last day of oral sex   8.83 7.73 14.88 

days, Last day of rimming   38.77 19.82 54.48 

days, Last day of anal sex   27.31 22.26 39.29 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 6.30 5.84 6.60 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.00 0.97 1.03 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.01 11.47 12.86 

%, proportion of urethral infections that are asymptomatic 9.55 8.00 10.87 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 25.20 24.65 25.62 

%, proportion of MSM received throat swab in the past 12 months  81.35 78.09 83.60 

%, proportion of MSM received anal swab in the past 12 months  80.43 76.38 85.57 

%, proportion of MSM received urine test in the past 12 months 81.18 75.93 85.19 

%, proportion of 'oral sex and anal sex' in the same sex episode 30.12 28.09 31.56 

%, proportion of 'oral sex and rimming' in the same sex episode 71.30 71.05 71.81 

%, proportion of saliva use during anal sex 68.20 67.31 69.22 

%, proportion of receptive oral sex followed by partner's insertive anal sex 80.00 80.00 80.00 

%, proportion of insertive oral sex followed by partner's insertive rimming 80.00 80.00 80.00 

%, Infection prevalence only at the oropharynx  3.05 2.64 3.36 

%, Infection prevalence only at the urethral 0.11 0.02 0.19 

%, Infection prevalence only at the anorectum 3.39 2.96 3.79 

%, Infection prevalence at the oropharynx and  urethra 0.04 0.02 0.06 

%, Infection prevalence  at the oropharynx and  anorectum 2.05 1.45 2.69 

%, Infection prevalence   at  the urethra and  anorectum 0.03 0.02 0.03 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.01 

 

 

MSHC unpublished data in 2018 and 2019: Varying the frequency of sexual practices  

Double-length days of sexual practices including kissing, oral sex, rimming, and anal sex 
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Table S5.17. Output parameters of Neisseria gonorrhoeae model 1 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   41.96 35.28 58.03 

%, Condom efficacy in preventing gonorrhoea transmission   88.99 80.35 94.68 

days, Last day of kissing   14.96 1.20 25.09 

days, Last day of oral sex   33.58 4.95 54.05 

days, Last day of rimming   51.77 12.95 149.46 

days, Last day of anal sex   74.41 5.92 102.57 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.31 10.28 13.71 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.97 0.90 1.06 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.63 10.09 13.74 

%, proportion of urethral infections that are asymptomatic 9.24 4.67 12.95 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.15 48.29 51.84 

%, proportion of MSM received throat swab in the past 12 months  82.24 67.15 94.85 

%, proportion of MSM received anal swab in the past 12 months  82.06 64.87 93.09 

%, proportion of MSM received urine test in the past 12 months 78.21 64.86 94.60 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  3.04 2.73 3.30 

%, Infection prevalence only at the urethral 0.30 0.18 0.44 

%, Infection prevalence only at the anorectum 3.17 2.82 3.54 

%, Infection prevalence at the oropharynx and  urethra 0.01 0.01 0.02 

%, Infection prevalence  at the oropharynx and  anorectum 0.10 0.09 0.12 

%, Infection prevalence   at  the urethra and  anorectum 0.01 0.01 0.02 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 
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Table S5.18. Output parameters of Neisseria gonorrhoeae model 2 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   49.45 35.85 57.58 

%, Condom efficacy in preventing gonorrhoea transmission   89.19 81.39 93.84 

days, Last day of kissing   16.37 4.11 24.50 

days, Last day of oral sex   8.19 4.82 45.13 

days, Last day of rimming   58.99 15.73 151.37 

days, Last day of anal sex   57.94 8.95 102.02 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.29 10.39 13.58 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.01 0.91 1.06 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.68 10.33 13.61 

%, proportion of urethral infections that are asymptomatic 8.40 4.86 12.62 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.64 48.59 51.84 

%, proportion of MSM received throat swab in the past 12 months  80.32 67.96 92.12 

%, proportion of MSM received anal swab in the past 12 months  84.82 67.16 93.06 

%, proportion of MSM received urine test in the past 12 months 81.27 69.40 90.94 

%, proportion of 'oral sex and anal sex' in the same sex episode 30.62 26.60 33.51 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex 80.00 80.00 80.00 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  3.20 2.71 3.49 

%, Infection prevalence only at the urethral 0.16 0.05 0.28 

%, Infection prevalence only at the anorectum 3.29 2.94 3.74 

%, Infection prevalence at the oropharynx and  urethra 0.01 0.00 0.01 

%, Infection prevalence  at the oropharynx and  anorectum 2.15 1.67 2.61 

%, Infection prevalence   at  the urethra and  anorectum 0.01 0.00 0.01 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.01 
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Table S5.19. Output parameters of Neisseria gonorrhoeae model 3 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   45.68 37.91 55.60 

%, Condom efficacy in preventing gonorrhoea transmission   88.37 81.71 93.37 

days, Last day of kissing   14.48 6.06 22.86 

days, Last day of oral sex   25.95 8.74 42.60 

days, Last day of rimming   58.71 24.03 141.73 

days, Last day of anal sex   46.00 10.59 95.90 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.21 10.69 13.52 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.98 0.92 1.05 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.85 10.67 13.53 

%, proportion of urethral infections that are asymptomatic 7.66 5.20 11.43 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.78 48.64 51.66 

%, proportion of MSM received throat swab in the past 12 months  75.45 70.52 88.53 

%, proportion of MSM received anal swab in the past 12 months  80.00 68.69 88.68 

%, proportion of MSM received urine test in the past 12 months 79.33 69.59 90.16 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex 68.26 66.53 69.91 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  2.99 2.68 3.36 

%, Infection prevalence only at the urethral 0.30 0.11 0.38 

%, Infection prevalence only at the anorectum 3.30 2.84 3.70 

%, Infection prevalence at the oropharynx and  urethra 0.12 0.04 0.31 

%, Infection prevalence  at the oropharynx and  anorectum 0.10 0.08 0.12 

%, Infection prevalence   at  the urethra and  anorectum 0.01 0.01 0.02 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 
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Table S5.20. Output parameters of Neisseria gonorrhoeae model 4 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   46.46 38.41 54.47 

%, Condom efficacy in preventing gonorrhoea transmission   87.50 81.69 92.74 

days, Last day of kissing   13.88 6.61 21.89 

days, Last day of oral sex   30.05 14.22 41.69 

days, Last day of rimming   75.06 26.81 127.75 

days, Last day of anal sex   53.48 16.95 93.14 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.14 10.87 13.41 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.98 0.93 1.04 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.97 10.83 13.48 

%, proportion of urethral infections that are asymptomatic 8.33 5.58 10.88 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.95 49.01 51.49 

%, proportion of MSM received throat swab in the past 12 months  83.71 72.03 87.62 

%, proportion of MSM received anal swab in the past 12 months  76.90 69.47 87.48 

%, proportion of MSM received urine test in the past 12 months 79.12 70.59 88.75 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode 71.27 70.37 72.03 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming 80.00 80.00 80.00 

%, Infection prevalence only at the oropharynx  3.03 2.72 3.50 

%, Infection prevalence only at the urethral 0.35 0.24 0.46 

%, Infection prevalence only at the anorectum 3.29 2.85 3.56 

%, Infection prevalence at the oropharynx and  urethra 0.01 0.01 0.02 

%, Infection prevalence  at the oropharynx and  anorectum 0.11 0.09 0.13 

%, Infection prevalence   at  the urethra and  anorectum 0.05 0.04 0.07 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 
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Table S5.21. Output parameters of Neisseria gonorrhoeae model 5 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   45.53 38.29 53.62 

%, Condom efficacy in preventing gonorrhoea transmission   85.61 81.72 92.30 

days, Last day of kissing   13.99 7.09 21.19 

days, Last day of oral sex   15.23 13.78 32.24 

days, Last day of rimming   82.18 28.66 122.21 

days, Last day of anal sex   40.08 20.97 92.38 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.35 10.95 13.32 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.99 0.93 1.04 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.73 11.05 13.32 

%, proportion of urethral infections that are asymptomatic 7.93 5.67 10.69 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.10 49.10 51.39 

%, proportion of MSM received throat swab in the past 12 months  81.32 74.54 86.48 

%, proportion of MSM received anal swab in the past 12 months  76.52 70.80 87.02 

%, proportion of MSM received urine test in the past 12 months 77.49 71.29 86.22 

%, proportion of 'oral sex and anal sex' in the same sex episode 30.74 28.53 32.52 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex 68.50 67.10 69.69 

%, proportion of receptive oral sex followed by partner's insertive anal sex 80.00 80.00 80.00 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  3.16 2.60 3.41 

%, Infection prevalence only at the urethral 0.10 0.02 0.19 

%, Infection prevalence only at the anorectum 3.51 3.16 3.80 

%, Infection prevalence at the oropharynx and  urethra 0.04 0.01 0.08 

%, Infection prevalence  at the oropharynx and  anorectum 2.00 1.48 2.61 

%, Infection prevalence   at  the urethra and  anorectum 0.01 0.00 0.01 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.01 
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Table S5.22. Output parameters of Neisseria gonorrhoeae model 6 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   45.97 39.86 52.37 

%, Condom efficacy in preventing gonorrhoea transmission   86.89 82.76 91.59 

days, Last day of kissing   15.13 9.18 19.97 

days, Last day of oral sex   23.62 14.50 28.58 

days, Last day of rimming   64.40 30.42 114.37 

days, Last day of anal sex   52.79 27.95 87.07 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.19 11.13 13.24 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.00 0.94 1.03 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.49 11.27 13.29 

%, proportion of urethral infections that are asymptomatic 7.47 6.08 10.19 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.51 49.29 51.40 

%, proportion of MSM received throat swab in the past 12 months  80.53 75.57 85.89 

%, proportion of MSM received anal swab in the past 12 months  80.80 73.20 86.41 

%, proportion of MSM received urine test in the past 12 months 79.10 72.28 84.57 

%, proportion of 'oral sex and anal sex' in the same sex episode 29.92 28.81 31.49 

%, proportion of 'oral sex and rimming' in the same sex episode 71.13 70.59 71.78 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex 80.00 80.00 80.00 

%, proportion of insertive oral sex followed by partner's insertive rimming 80.00 80.00 80.00 

%, Infection prevalence only at the oropharynx  3.02 2.67 3.44 

%, Infection prevalence only at the urethral 0.10 0.05 0.23 

%, Infection prevalence only at the anorectum 3.19 2.78 3.59 

%, Infection prevalence at the oropharynx and  urethra 0.00 0.00 0.01 

%, Infection prevalence  at the oropharynx and  anorectum 2.36 1.76 2.69 

%, Infection prevalence   at  the urethra and  anorectum 0.01 0.00 0.02 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 
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Table S5.23. Output parameters of Neisseria gonorrhoeae model 7 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   46.58 41.15 51.56 

%, Condom efficacy in preventing gonorrhoea transmission   86.02 83.30 90.71 

days, Last day of kissing   14.18 9.95 19.55 

days, Last day of oral sex   22.30 16.01 27.71 

days, Last day of rimming   57.57 38.60 98.52 

days, Last day of anal sex   59.01 28.55 83.13 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.29 11.29 13.13 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.00 0.94 1.02 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.28 11.32 13.16 

%, proportion of urethral infections that are asymptomatic 8.58 6.96 10.04 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.21 49.38 51.35 

%, proportion of MSM received throat swab in the past 12 months  80.64 77.02 85.31 

%, proportion of MSM received anal swab in the past 12 months  79.24 73.75 85.09 

%, proportion of MSM received urine test in the past 12 months 78.23 74.62 82.64 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode 71.14 70.61 71.66 

%, proportion of saliva use during anal sex 68.62 67.42 69.41 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming 80.00 80.00 80.00 

%, Infection prevalence only at the oropharynx  3.08 2.69 3.38 

%, Infection prevalence only at the urethral 0.29 0.13 0.40 

%, Infection prevalence only at the anorectum 3.28 2.92 3.65 

%, Infection prevalence at the oropharynx and  urethra 0.12 0.05 0.21 

%, Infection prevalence  at the oropharynx and  anorectum 0.10 0.08 0.12 

%, Infection prevalence   at  the urethra and  anorectum 0.05 0.03 0.06 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 
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Table S5.24. Output parameters of Neisseria gonorrhoeae model 8 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   45.89 41.26 50.20 

%, Condom efficacy in preventing gonorrhoea transmission   86.65 83.91 89.86 

days, Last day of kissing   13.12 10.50 18.52 

days, Last day of oral sex   17.54 16.28 24.99 

days, Last day of rimming   62.64 41.16 92.61 

days, Last day of anal sex   49.35 31.48 78.49 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.43 11.39 13.02 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.99 0.95 1.02 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.98 11.51 13.08 

%, proportion of urethral infections that are asymptomatic 8.64 7.09 9.73 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.20 49.48 51.13 

%, proportion of MSM received throat swab in the past 12 months  81.54 77.58 84.34 

%, proportion of MSM received anal swab in the past 12 months  79.35 74.94 84.19 

%, proportion of MSM received urine test in the past 12 months 79.47 75.74 81.86 

%, proportion of 'oral sex and anal sex' in the same sex episode 30.26 29.50 30.90 

%, proportion of 'oral sex and rimming' in the same sex episode 71.06 70.69 71.60 

%, proportion of saliva use during anal sex 68.47 67.47 69.18 

%, proportion of receptive oral sex followed by partner's insertive anal sex 80.00 80.00 80.00 

%, proportion of insertive oral sex followed by partner's insertive rimming 80.00 80.00 80.00 

%, Infection prevalence only at the oropharynx  3.04 2.63 3.42 

%, Infection prevalence only at the urethral 0.07 0.01 0.14 

%, Infection prevalence only at the anorectum 3.34 2.92 3.87 

%, Infection prevalence at the oropharynx and  urethra 0.03 0.01 0.07 

%, Infection prevalence  at the oropharynx and  anorectum 2.17 1.48 2.75 

%, Infection prevalence   at  the urethra and  anorectum 0.02 0.01 0.02 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 
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Half-length days of sexual practices including kissing, oral sex, rimming, and anal sex 

Table S5.25. Output parameters of Neisseria gonorrhoeae model 1 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   49.16 39.78 55.87 

%, Condom efficacy in preventing gonorrhoea transmission   87.69 82.27 92.84 

days, Last day of kissing   4.28 1.04 5.99 

days, Last day of oral sex   7.64 1.26 12.03 

days, Last day of rimming   18.32 4.71 34.48 

days, Last day of anal sex   14.00 5.45 26.53 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 11.74 10.51 13.57 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.00 0.92 1.06 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.55 10.40 13.43 

%, proportion of urethral infections that are asymptomatic 10.00 4.91 12.38 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.16 48.51 51.65 

%, proportion of MSM received throat swab in the past 12 months  86.25 68.92 93.20 

%, proportion of MSM received anal swab in the past 12 months  80.25 68.30 93.56 

%, proportion of MSM received urine test in the past 12 months 83.59 65.10 93.89 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  2.99 2.62 3.46 

%, Infection prevalence only at the urethral 0.39 0.32 0.43 

%, Infection prevalence only at the anorectum 3.24 2.88 3.62 

%, Infection prevalence at the oropharynx and  urethra 0.01 0.01 0.02 

%, Infection prevalence  at the oropharynx and  anorectum 0.11 0.09 0.12 

%, Infection prevalence   at  the urethra and  anorectum 0.01 0.01 0.02 
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%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.26. Output parameters of Neisseria gonorrhoeae model 2 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   47.21 39.81 54.93 

%, Condom efficacy in preventing gonorrhoea transmission   86.88 82.25 92.35 

days, Last day of kissing   3.89 1.23 5.80 

days, Last day of oral sex   1.97 1.24 3.79 

days, Last day of rimming   24.61 5.68 34.06 

days, Last day of anal sex   10.58 5.38 25.71 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.34 10.58 13.59 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.98 0.93 1.06 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.64 10.62 13.19 

%, proportion of urethral infections that are asymptomatic 7.97 5.04 12.16 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.41 48.62 51.67 

%, proportion of MSM received throat swab in the past 12 months  82.58 72.31 90.11 

%, proportion of MSM received anal swab in the past 12 months  80.26 70.02 92.68 

%, proportion of MSM received urine test in the past 12 months 80.76 68.75 90.68 

%, proportion of 'oral sex and anal sex' in the same sex episode 29.19 25.90 32.88 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex 80.00 80.00 80.00 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  3.12 2.83 3.43 

%, Infection prevalence only at the urethral 0.20 0.15 0.24 

%, Infection prevalence only at the anorectum 3.23 2.84 3.50 

%, Infection prevalence at the oropharynx and  urethra 0.01 0.01 0.01 

%, Infection prevalence  at the oropharynx and  anorectum 2.27 1.91 2.62 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Sex Transm Infect

 doi: 10.1136/sextrans-2020-054565–189.:183 97 2021;Sex Transm Infect, et al. Xu X



91 

 

%, Infection prevalence   at  the urethra and  anorectum 0.01 0.01 0.01 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.01 

 

Table S5.27. Output parameters of Neisseria gonorrhoeae model 3 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   48.72 41.91 54.23 

%, Condom efficacy in preventing gonorrhoea transmission   87.46 82.97 91.89 

days, Last day of kissing   3.89 1.81 5.52 

days, Last day of oral sex   2.86 1.59 3.75 

days, Last day of rimming   21.84 7.60 30.94 

days, Last day of anal sex   15.30 5.85 25.35 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.17 10.90 13.34 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.00 0.93 1.05 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.71 10.69 13.03 

%, proportion of urethral infections that are asymptomatic 8.00 5.25 11.78 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.71 48.80 51.55 

%, proportion of MSM received throat swab in the past 12 months  77.68 72.56 88.05 

%, proportion of MSM received anal swab in the past 12 months  82.62 72.96 92.52 

%, proportion of MSM received urine test in the past 12 months 81.45 69.22 90.06 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex 67.98 66.78 69.91 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  2.96 2.65 3.37 

%, Infection prevalence only at the urethral 0.33 0.23 0.41 

%, Infection prevalence only at the anorectum 3.29 2.88 3.71 

%, Infection prevalence at the oropharynx and  urethra 0.06 0.03 0.15 
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%, Infection prevalence  at the oropharynx and  anorectum 0.09 0.08 0.11 

%, Infection prevalence   at  the urethra and  anorectum 0.01 0.01 0.02 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.28. Output parameters of Neisseria gonorrhoeae model 4 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   48.90 43.32 53.20 

%, Condom efficacy in preventing gonorrhoea transmission   86.98 83.41 91.46 

days, Last day of kissing   3.23 1.96 5.43 

days, Last day of oral sex   2.46 1.71 3.58 

days, Last day of rimming   18.58 8.44 29.55 

days, Last day of anal sex   14.85 6.75 24.54 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 11.78 10.91 13.09 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.98 0.93 1.04 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.11 10.76 12.78 

%, proportion of urethral infections that are asymptomatic 8.69 5.85 11.63 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.55 48.98 51.49 

%, proportion of MSM received throat swab in the past 12 months  80.61 73.52 86.40 

%, proportion of MSM received anal swab in the past 12 months  80.95 73.25 91.24 

%, proportion of MSM received urine test in the past 12 months 81.11 69.69 88.85 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode 71.49 70.43 72.42 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming 80.00 80.00 80.00 

%, Infection prevalence only at the oropharynx  3.08 2.76 3.54 

%, Infection prevalence only at the urethral 0.36 0.32 0.54 

%, Infection prevalence only at the anorectum 3.17 2.75 3.67 
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%, Infection prevalence at the oropharynx and  urethra 0.01 0.01 0.02 

%, Infection prevalence  at the oropharynx and  anorectum 0.10 0.08 0.14 

%, Infection prevalence   at  the urethra and  anorectum 0.05 0.04 0.07 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.29. Output parameters of Neisseria gonorrhoeae model 5 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   48.19 43.39 52.31 

%, Condom efficacy in preventing gonorrhoea transmission   86.88 83.55 90.68 

days, Last day of kissing   3.63 2.13 5.32 

days, Last day of oral sex   1.87 1.73 2.70 

days, Last day of rimming   18.76 9.91 28.62 

days, Last day of anal sex   11.50 6.86 23.67 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.30 10.97 13.03 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.98 0.94 1.04 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.66 10.98 12.76 

%, proportion of urethral infections that are asymptomatic 10.02 6.99 11.32 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.08 49.07 51.45 

%, proportion of MSM received throat swab in the past 12 months  80.75 74.39 84.66 

%, proportion of MSM received anal swab in the past 12 months  84.07 77.43 90.65 

%, proportion of MSM received urine test in the past 12 months 77.85 70.10 87.25 

%, proportion of 'oral sex and anal sex' in the same sex episode 29.97 26.47 32.07 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex 68.80 67.20 69.68 

%, proportion of receptive oral sex followed by partner's insertive anal sex 80.00 80.00 80.00 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  3.03 2.64 3.41 

%, Infection prevalence only at the urethral 0.05 0.02 0.09 
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%, Infection prevalence only at the anorectum 3.31 2.91 3.61 

%, Infection prevalence at the oropharynx and  urethra 0.02 0.01 0.03 

%, Infection prevalence  at the oropharynx and  anorectum 2.36 1.97 2.63 

%, Infection prevalence   at  the urethra and  anorectum 0.01 0.01 0.01 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.01 

 

Table S5.30. Output parameters of Neisseria gonorrhoeae model 6 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   46.84 43.46 51.81 

%, Condom efficacy in preventing gonorrhoea transmission   86.60 83.72 90.34 

days, Last day of kissing   3.74 2.23 5.14 

days, Last day of oral sex   2.02 1.75 2.59 

days, Last day of rimming   20.82 11.17 27.34 

days, Last day of anal sex   9.46 6.98 23.52 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.06 11.06 12.84 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.00 0.94 1.03 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.09 11.06 12.74 

%, proportion of urethral infections that are asymptomatic 9.02 7.10 11.05 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.12 49.18 51.41 

%, proportion of MSM received throat swab in the past 12 months  80.65 74.94 84.09 

%, proportion of MSM received anal swab in the past 12 months  83.00 79.26 88.89 

%, proportion of MSM received urine test in the past 12 months 79.85 73.05 86.44 

%, proportion of 'oral sex and anal sex' in the same sex episode 29.33 26.47 31.71 

%, proportion of 'oral sex and rimming' in the same sex episode 71.28 70.68 72.19 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex 80.00 80.00 80.00 

%, proportion of insertive oral sex followed by partner's insertive rimming 80.00 80.00 80.00 

%, Infection prevalence only at the oropharynx  3.18 2.94 3.43 
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%, Infection prevalence only at the urethral 0.20 0.11 0.23 

%, Infection prevalence only at the anorectum 3.26 2.89 3.68 

%, Infection prevalence at the oropharynx and  urethra 0.01 0.00 0.01 

%, Infection prevalence  at the oropharynx and  anorectum 2.30 2.04 2.74 

%, Infection prevalence   at  the urethra and  anorectum 0.02 0.01 0.02 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.31. Output parameters of Neisseria gonorrhoeae model 7 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   48.81 44.96 51.72 

%, Condom efficacy in preventing gonorrhoea transmission   85.96 83.90 89.94 

days, Last day of kissing   3.92 2.55 5.05 

days, Last day of oral sex   2.11 1.79 2.55 

days, Last day of rimming   19.23 12.54 26.41 

days, Last day of anal sex   15.29 8.65 22.36 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 11.94 11.24 12.79 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.98 0.95 1.03 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.92 11.18 12.65 

%, proportion of urethral infections that are asymptomatic 9.31 7.40 10.81 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.24 49.34 51.16 

%, proportion of MSM received throat swab in the past 12 months  80.04 76.27 83.81 

%, proportion of MSM received anal swab in the past 12 months  83.62 80.01 88.01 

%, proportion of MSM received urine test in the past 12 months 79.51 74.33 85.67 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode 71.32 70.91 72.06 

%, proportion of saliva use during anal sex 68.47 67.23 69.41 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming 80.00 80.00 80.00 
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%, Infection prevalence only at the oropharynx  3.06 2.66 3.29 

%, Infection prevalence only at the urethral 0.29 0.26 0.37 

%, Infection prevalence only at the anorectum 3.19 2.94 3.68 

%, Infection prevalence at the oropharynx and  urethra 0.05 0.03 0.07 

%, Infection prevalence  at the oropharynx and  anorectum 0.09 0.08 0.11 

%, Infection prevalence   at  the urethra and  anorectum 0.04 0.04 0.06 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.32. Output parameters of Neisseria gonorrhoeae model 8 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   48.69 46.05 51.38 

%, Condom efficacy in preventing gonorrhoea transmission   86.41 84.02 89.64 

days, Last day of kissing   3.66 2.77 4.75 

days, Last day of oral sex   1.95 1.80 2.47 

days, Last day of rimming   20.03 13.62 26.24 

days, Last day of anal sex   13.93 9.01 21.30 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.22 11.29 12.76 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.98 0.95 1.02 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.15 11.32 12.66 

%, proportion of urethral infections that are asymptomatic 9.50 7.52 10.64 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.19 49.36 51.13 

%, proportion of MSM received throat swab in the past 12 months  80.54 76.43 83.42 

%, proportion of MSM received anal swab in the past 12 months  84.09 81.32 87.66 

%, proportion of MSM received urine test in the past 12 months 78.59 74.44 84.62 

%, proportion of 'oral sex and anal sex' in the same sex episode 28.85 26.92 31.09 

%, proportion of 'oral sex and rimming' in the same sex episode 71.53 70.94 72.02 

%, proportion of saliva use during anal sex 68.60 67.28 69.30 

%, proportion of receptive oral sex followed by partner's insertive anal sex 80.00 80.00 80.00 
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%, proportion of insertive oral sex followed by partner's insertive rimming 80.00 80.00 80.00 

%, Infection prevalence only at the oropharynx  3.10 2.78 3.47 

%, Infection prevalence only at the urethral 0.05 0.02 0.08 

%, Infection prevalence only at the anorectum 3.31 2.92 3.52 

%, Infection prevalence at the oropharynx and  urethra 0.02 0.01 0.02 

%, Infection prevalence  at the oropharynx and  anorectum 2.38 2.00 2.65 

%, Infection prevalence   at  the urethra and  anorectum 0.02 0.01 0.02 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

 

 

 

Model validation using other six anatomical site-specific infection prevalence datasets  

 

MSM attending all Dutch STI clinics during 2008-2017 

Table S5.33. Output parameters of Neisseria gonorrhoeae model 1 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   46.92 34.96 56.65 

%, Condom efficacy in preventing gonorrhoea transmission   88.56 80.55 94.71 

days, Last day of kissing   6.40 0.53 12.40 

days, Last day of oral sex   12.48 0.43 25.99 

days, Last day of rimming   27.94 3.65 70.44 

days, Last day of anal sex   30.79 3.51 53.15 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.24 10.12 13.64 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.99 0.91 1.10 
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Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.59 10.22 13.66 

%, proportion of urethral infections that are asymptomatic 8.10 4.97 12.94 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.07 48.18 51.72 

%, proportion of MSM received throat swab in the past 12 months  79.05 65.96 92.84 

%, proportion of MSM received anal swab in the past 12 months  80.62 67.19 91.73 

%, proportion of MSM received urine test in the past 12 months 80.01 65.14 92.98 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  3.24 3.13 3.37 

%, Infection prevalence only at the urethral 0.43 0.14 0.52 

%, Infection prevalence only at the anorectum 10.20 10.11 10.29 

%, Infection prevalence at the oropharynx and  urethra 0.02 0.01 0.02 

%, Infection prevalence  at the oropharynx and  anorectum 0.38 0.37 0.40 

%, Infection prevalence   at  the urethra and  anorectum 0.05 0.02 0.06 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.34. Output parameters of Neisseria gonorrhoeae model 2 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   48.18 37.32 53.86 

%, Condom efficacy in preventing gonorrhoea transmission   87.94 81.04 91.52 

days, Last day of kissing   5.65 1.50 11.85 

days, Last day of oral sex   6.70 2.02 12.78 

days, Last day of rimming   33.42 8.72 67.90 

days, Last day of anal sex   41.40 25.12 52.30 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.14 10.34 13.27 
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Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.99 0.92 1.09 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.14 10.83 13.45 

%, proportion of urethral infections that are asymptomatic 6.93 5.05 11.10 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.06 48.62 51.74 

%, proportion of MSM received throat swab in the past 12 months  79.07 69.00 87.72 

%, proportion of MSM received anal swab in the past 12 months  77.24 67.98 91.48 

%, proportion of MSM received urine test in the past 12 months 80.43 67.96 91.89 

%, proportion of 'oral sex and anal sex' in the same sex episode 30.27 26.13 33.08 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex 80.00 80.00 80.00 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  3.12 3.05 3.18 

%, Infection prevalence only at the urethral 0.41 0.37 0.45 

%, Infection prevalence only at the anorectum 10.16 10.07 10.29 

%, Infection prevalence at the oropharynx and  urethra 0.02 0.01 0.02 

%, Infection prevalence  at the oropharynx and  anorectum 1.54 1.46 1.63 

%, Infection prevalence   at  the urethra and  anorectum 0.05 0.04 0.05 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.01 0.01 0.01 

 

Table S5.35. Output parameters of Neisseria gonorrhoeae model 3 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   47.04 39.83 53.73 

%, Condom efficacy in preventing gonorrhoea transmission   85.36 81.53 89.78 

days, Last day of kissing   6.21 2.42 10.93 

days, Last day of oral sex   8.24 2.55 12.05 

days, Last day of rimming   26.19 10.41 62.49 

days, Last day of anal sex   36.79 26.75 49.78 
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Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.04 10.42 12.99 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.00 0.93 1.09 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.28 10.87 13.19 

%, proportion of urethral infections that are asymptomatic 8.33 5.10 11.08 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.98 48.73 51.57 

%, proportion of MSM received throat swab in the past 12 months  78.82 69.85 86.79 

%, proportion of MSM received anal swab in the past 12 months  80.03 68.87 90.38 

%, proportion of MSM received urine test in the past 12 months 78.53 69.02 90.15 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex 67.56 66.25 69.05 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  3.19 3.12 3.30 

%, Infection prevalence only at the urethral 0.38 0.32 0.42 

%, Infection prevalence only at the anorectum 10.20 10.13 10.30 

%, Infection prevalence at the oropharynx and  urethra 0.08 0.04 0.14 

%, Infection prevalence  at the oropharynx and  anorectum 0.36 0.36 0.37 

%, Infection prevalence   at  the urethra and  anorectum 0.06 0.05 0.06 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.36. Output parameters of Neisseria gonorrhoeae model 4 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   47.36 41.19 52.77 

%, Condom efficacy in preventing gonorrhoea transmission   86.70 81.79 89.46 

days, Last day of kissing   5.79 2.48 10.85 

days, Last day of oral sex   7.06 3.25 11.86 

days, Last day of rimming   32.79 11.65 60.76 
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days, Last day of anal sex   40.98 27.90 48.67 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 11.82 10.47 12.72 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.00 0.93 1.07 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.24 11.01 13.11 

%, proportion of urethral infections that are asymptomatic 7.67 5.18 10.56 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.23 49.01 51.54 

%, proportion of MSM received throat swab in the past 12 months  77.50 71.57 85.03 

%, proportion of MSM received anal swab in the past 12 months  79.16 69.74 89.71 

%, proportion of MSM received urine test in the past 12 months 82.12 71.70 89.43 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode 71.44 70.41 72.35 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming 80.00 80.00 80.00 

%, Infection prevalence only at the oropharynx  3.24 3.15 3.33 

%, Infection prevalence only at the urethral 0.42 0.27 0.47 

%, Infection prevalence only at the anorectum 10.17 10.09 10.30 

%, Infection prevalence at the oropharynx and  urethra 0.02 0.01 0.02 

%, Infection prevalence  at the oropharynx and  anorectum 0.39 0.37 0.40 

%, Infection prevalence   at  the urethra and  anorectum 0.17 0.11 0.19 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.37. Output parameters of Neisseria gonorrhoeae model 5 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   47.23 42.36 51.24 

%, Condom efficacy in preventing gonorrhoea transmission   84.52 82.24 88.77 

days, Last day of kissing   6.46 3.34 9.92 

days, Last day of oral sex   6.02 3.86 10.98 
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days, Last day of rimming   33.31 15.44 55.14 

days, Last day of anal sex   33.94 28.17 45.46 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 11.90 10.55 12.68 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.01 0.94 1.06 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.04 11.21 13.04 

%, proportion of urethral infections that are asymptomatic 8.51 5.61 10.54 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.00 49.10 51.28 

%, proportion of MSM received throat swab in the past 12 months  78.25 72.07 84.20 

%, proportion of MSM received anal swab in the past 12 months  83.25 72.65 88.96 

%, proportion of MSM received urine test in the past 12 months 79.88 72.75 87.50 

%, proportion of 'oral sex and anal sex' in the same sex episode 30.42 27.65 32.39 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex 67.64 66.30 68.83 

%, proportion of receptive oral sex followed by partner's insertive anal sex 80.00 80.00 80.00 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  3.11 3.04 3.16 

%, Infection prevalence only at the urethral 0.32 0.15 0.34 

%, Infection prevalence only at the anorectum 10.18 10.06 10.26 

%, Infection prevalence at the oropharynx and  urethra 0.06 0.03 0.09 

%, Infection prevalence  at the oropharynx and  anorectum 1.57 1.51 1.67 

%, Infection prevalence   at  the urethra and  anorectum 0.05 0.03 0.06 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.01 0.01 0.01 

 

Table S5.38. Output parameters of Neisseria gonorrhoeae model 6 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   47.44 43.11 50.71 

%, Condom efficacy in preventing gonorrhoea transmission   84.89 82.79 86.89 

days, Last day of kissing   6.38 4.23 9.00 
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days, Last day of oral sex   6.54 4.18 8.61 

days, Last day of rimming   30.55 17.10 50.08 

days, Last day of anal sex   38.84 31.41 44.96 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 11.36 10.68 12.44 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.00 0.95 1.03 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.26 11.40 12.99 

%, proportion of urethral infections that are asymptomatic 6.94 5.59 9.79 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.35 49.25 51.25 

%, proportion of MSM received throat swab in the past 12 months  77.00 72.67 82.51 

%, proportion of MSM received anal swab in the past 12 months  78.73 72.97 86.01 

%, proportion of MSM received urine test in the past 12 months 79.99 74.06 85.44 

%, proportion of 'oral sex and anal sex' in the same sex episode 29.79 27.78 32.21 

%, proportion of 'oral sex and rimming' in the same sex episode 71.17 70.53 71.83 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex 80.00 80.00 80.00 

%, proportion of insertive oral sex followed by partner's insertive rimming 80.00 80.00 80.00 

%, Infection prevalence only at the oropharynx  3.12 3.08 3.19 

%, Infection prevalence only at the urethral 0.38 0.36 0.39 

%, Infection prevalence only at the anorectum 10.13 10.07 10.24 

%, Infection prevalence at the oropharynx and  urethra 0.01 0.01 0.01 

%, Infection prevalence  at the oropharynx and  anorectum 1.55 1.50 1.62 

%, Infection prevalence   at  the urethra and  anorectum 0.13 0.12 0.13 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.01 0.01 0.01 

 

Table S5.39. Output parameters of Neisseria gonorrhoeae model 7 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   47.83 44.01 50.34 

%, Condom efficacy in preventing gonorrhoea transmission   85.09 83.32 86.73 
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days, Last day of kissing   7.23 4.36 8.90 

days, Last day of oral sex   6.16 4.41 8.55 

days, Last day of rimming   28.88 17.00 48.42 

days, Last day of anal sex   38.75 33.03 44.57 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 11.50 10.75 12.46 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.98 0.95 1.03 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.12 11.48 12.95 

%, proportion of urethral infections that are asymptomatic 7.46 5.74 9.49 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.08 49.30 51.10 

%, proportion of MSM received throat swab in the past 12 months  76.95 72.88 82.06 

%, proportion of MSM received anal swab in the past 12 months  78.29 73.39 85.39 

%, proportion of MSM received urine test in the past 12 months 80.11 74.61 84.96 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode 71.05 70.59 71.76 

%, proportion of saliva use during anal sex 67.46 66.59 68.36 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming 80.00 80.00 80.00 

%, Infection prevalence only at the oropharynx  3.22 3.16 3.32 

%, Infection prevalence only at the urethral 0.37 0.32 0.41 

%, Infection prevalence only at the anorectum 10.21 10.09 10.29 

%, Infection prevalence at the oropharynx and  urethra 0.07 0.05 0.09 

%, Infection prevalence  at the oropharynx and  anorectum 0.37 0.36 0.38 

%, Infection prevalence   at  the urethra and  anorectum 0.18 0.16 0.19 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.40. Output parameters of Neisseria gonorrhoeae model 8 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   48.07 44.96 49.81 
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%, Condom efficacy in preventing gonorrhoea transmission   85.06 83.62 86.39 

days, Last day of kissing   6.57 5.07 8.65 

days, Last day of oral sex   5.64 4.57 8.38 

days, Last day of rimming   29.76 18.33 46.34 

days, Last day of anal sex   37.84 33.55 43.32 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 11.73 10.85 12.36 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.99 0.95 1.02 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.21 11.62 12.86 

%, proportion of urethral infections that are asymptomatic 7.45 5.98 9.42 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.19 49.42 50.83 

%, proportion of MSM received throat swab in the past 12 months  77.42 73.30 81.42 

%, proportion of MSM received anal swab in the past 12 months  79.23 74.06 84.53 

%, proportion of MSM received urine test in the past 12 months 80.35 75.42 84.05 

%, proportion of 'oral sex and anal sex' in the same sex episode 30.33 27.99 31.71 

%, proportion of 'oral sex and rimming' in the same sex episode 71.18 70.64 71.62 

%, proportion of saliva use during anal sex 67.55 66.67 68.19 

%, proportion of receptive oral sex followed by partner's insertive anal sex 80.00 80.00 80.00 

%, proportion of insertive oral sex followed by partner's insertive rimming 80.00 80.00 80.00 

%, Infection prevalence only at the oropharynx  3.13 3.08 3.18 

%, Infection prevalence only at the urethral 0.30 0.27 0.31 

%, Infection prevalence only at the anorectum 10.15 10.08 10.27 

%, Infection prevalence at the oropharynx and  urethra 0.05 0.04 0.06 

%, Infection prevalence  at the oropharynx and  anorectum 1.57 1.50 1.63 

%, Infection prevalence   at  the urethra and  anorectum 0.13 0.12 0.14 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.01 0.01 0.01 

 

 

1, 011 asymptomatic MSM attending MSHC during 2016–2017 
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Table S5.41. Output parameters of Neisseria gonorrhoeae model 1 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   45.66 35.67 54.90 

%, Condom efficacy in preventing gonorrhoea transmission   88.91 81.99 94.28 

days, Last day of kissing   7.45 1.47 12.16 

days, Last day of oral sex   12.00 2.42 23.96 

days, Last day of rimming   35.24 2.53 62.89 

days, Last day of anal sex   24.39 4.51 42.82 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.30 10.75 13.62 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.99 0.91 1.08 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.00 10.35 13.62 

%, proportion of urethral infections that are asymptomatic 100.00 100.00 100.00 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.75 48.36 51.75 

%, proportion of MSM received throat swab in the past 12 months  86.09 67.88 93.97 

%, proportion of MSM received anal swab in the past 12 months  77.62 64.53 91.68 

%, proportion of MSM received urine test in the past 12 months 80.21 67.58 93.58 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  4.26 3.50 5.25 

%, Infection prevalence only at the urethral 0.87 0.56 1.24 

%, Infection prevalence only at the anorectum 3.80 3.17 4.79 

%, Infection prevalence at the oropharynx and  urethra 0.04 0.03 0.07 

%, Infection prevalence  at the oropharynx and  anorectum 0.19 0.14 0.26 

%, Infection prevalence   at  the urethra and  anorectum 0.04 0.02 0.07 
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%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.42. Output parameters of Neisseria gonorrhoeae model 2 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   44.92 36.97 51.70 

%, Condom efficacy in preventing gonorrhoea transmission   86.31 82.69 91.61 

days, Last day of kissing   6.35 3.38 10.60 

days, Last day of oral sex   4.59 2.83 11.17 

days, Last day of rimming   33.84 8.24 57.63 

days, Last day of anal sex   13.01 4.24 35.55 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.19 11.16 13.51 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.99 0.92 1.07 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.29 10.45 13.40 

%, proportion of urethral infections that are asymptomatic 100.00 100.00 100.00 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.45 48.78 51.59 

%, proportion of MSM received throat swab in the past 12 months  81.25 69.89 88.44 

%, proportion of MSM received anal swab in the past 12 months  75.73 67.48 89.51 

%, proportion of MSM received urine test in the past 12 months 80.93 70.67 88.93 

%, proportion of 'oral sex and anal sex' in the same sex episode 30.44 26.81 32.98 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex 80.00 80.00 80.00 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  4.47 3.70 5.37 

%, Infection prevalence only at the urethral 0.48 0.27 0.84 

%, Infection prevalence only at the anorectum 4.19 3.20 5.22 

%, Infection prevalence at the oropharynx and  urethra 0.02 0.01 0.04 

%, Infection prevalence  at the oropharynx and  anorectum 2.04 1.33 2.88 
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%, Infection prevalence   at  the urethra and  anorectum 0.03 0.01 0.04 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.01 0.00 0.01 

 

Table S5.43. Output parameters of Neisseria gonorrhoeae model 3 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   43.32 36.86 50.16 

%, Condom efficacy in preventing gonorrhoea transmission   87.99 84.33 91.58 

days, Last day of kissing   7.69 3.53 10.58 

days, Last day of oral sex   8.44 3.95 11.04 

days, Last day of rimming   33.61 12.31 53.39 

days, Last day of anal sex   27.52 8.70 34.94 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.45 11.20 13.19 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.98 0.93 1.04 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.61 10.48 13.14 

%, proportion of urethral infections that are asymptomatic 100.00 100.00 100.00 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.16 49.29 51.53 

%, proportion of MSM received throat swab in the past 12 months  79.42 69.31 88.16 

%, proportion of MSM received anal swab in the past 12 months  79.28 68.24 88.11 

%, proportion of MSM received urine test in the past 12 months 79.39 71.61 89.45 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex 68.69 66.23 69.93 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  4.46 3.33 5.40 

%, Infection prevalence only at the urethral 0.61 0.04 1.05 

%, Infection prevalence only at the anorectum 4.16 3.26 5.10 

%, Infection prevalence at the oropharynx and  urethra 0.18 0.07 0.30 
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%, Infection prevalence  at the oropharynx and  anorectum 0.18 0.12 0.26 

%, Infection prevalence   at  the urethra and  anorectum 0.04 0.03 0.07 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.44. Output parameters of Neisseria gonorrhoeae model 4 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   44.15 38.54 49.92 

%, Condom efficacy in preventing gonorrhoea transmission   88.48 84.51 91.21 

days, Last day of kissing   7.07 4.19 10.10 

days, Last day of oral sex   6.68 4.03 10.32 

days, Last day of rimming   33.59 20.50 49.10 

days, Last day of anal sex   21.16 9.95 33.53 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.18 11.38 13.01 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.98 0.93 1.03 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.65 10.72 12.69 

%, proportion of urethral infections that are asymptomatic 100.00 100.00 100.00 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.77 49.40 51.49 

%, proportion of MSM received throat swab in the past 12 months  79.32 72.25 86.46 

%, proportion of MSM received anal swab in the past 12 months  75.85 68.84 87.69 

%, proportion of MSM received urine test in the past 12 months 78.97 73.65 84.68 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode 71.75 70.97 72.39 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming 80.00 80.00 80.00 

%, Infection prevalence only at the oropharynx  4.33 3.27 5.36 

%, Infection prevalence only at the urethral 0.83 0.60 1.20 

%, Infection prevalence only at the anorectum 4.12 3.10 5.01 
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%, Infection prevalence at the oropharynx and  urethra 0.04 0.02 0.07 

%, Infection prevalence  at the oropharynx and  anorectum 0.20 0.12 0.29 

%, Infection prevalence   at  the urethra and  anorectum 0.12 0.08 0.18 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.01 

 

Table S5.45. Output parameters of Neisseria gonorrhoeae model 5 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   44.22 40.03 48.68 

%, Condom efficacy in preventing gonorrhoea transmission   88.32 85.56 90.42 

days, Last day of kissing   8.56 4.72 9.94 

days, Last day of oral sex   5.90 4.14 9.60 

days, Last day of rimming   36.70 21.13 46.73 

days, Last day of anal sex   18.13 11.38 31.13 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.01 11.45 12.68 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.98 0.95 1.02 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.96 10.78 12.56 

%, proportion of urethral infections that are asymptomatic 100.00 100.00 100.00 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.34 49.46 51.45 

%, proportion of MSM received throat swab in the past 12 months  80.83 73.50 84.95 

%, proportion of MSM received anal swab in the past 12 months  78.74 69.56 87.20 

%, proportion of MSM received urine test in the past 12 months 78.50 73.77 84.53 

%, proportion of 'oral sex and anal sex' in the same sex episode 31.00 28.15 32.53 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex 68.01 66.88 69.17 

%, proportion of receptive oral sex followed by partner's insertive anal sex 80.00 80.00 80.00 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  4.47 3.65 5.50 

%, Infection prevalence only at the urethral 0.12 0.00 0.41 
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%, Infection prevalence only at the anorectum 4.15 3.28 5.20 

%, Infection prevalence at the oropharynx and  urethra 0.11 0.07 0.19 

%, Infection prevalence  at the oropharynx and  anorectum 1.71 1.32 2.56 

%, Infection prevalence   at  the urethra and  anorectum 0.04 0.03 0.06 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.01 0.01 0.02 

 

Table S5.46. Output parameters of Neisseria gonorrhoeae model 6 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   44.30 40.63 47.59 

%, Condom efficacy in preventing gonorrhoea transmission   88.14 85.55 89.76 

days, Last day of kissing   7.20 5.29 9.66 

days, Last day of oral sex   6.16 4.25 8.83 

days, Last day of rimming   32.57 22.65 46.33 

days, Last day of anal sex   19.79 12.04 28.96 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.26 11.51 12.57 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.98 0.95 1.02 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.92 10.83 12.50 

%, proportion of urethral infections that are asymptomatic 100.00 100.00 100.00 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.29 49.53 51.22 

%, proportion of MSM received throat swab in the past 12 months  79.78 75.05 83.46 

%, proportion of MSM received anal swab in the past 12 months  79.42 72.38 86.69 

%, proportion of MSM received urine test in the past 12 months 79.65 74.01 83.35 

%, proportion of 'oral sex and anal sex' in the same sex episode 30.87 28.63 32.40 

%, proportion of 'oral sex and rimming' in the same sex episode 71.50 71.06 72.23 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex 80.00 80.00 80.00 

%, proportion of insertive oral sex followed by partner's insertive rimming 80.00 80.00 80.00 

%, Infection prevalence only at the oropharynx  4.44 3.53 5.57 
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%, Infection prevalence only at the urethral 0.51 0.30 0.82 

%, Infection prevalence only at the anorectum 4.34 3.67 5.06 

%, Infection prevalence at the oropharynx and  urethra 0.03 0.01 0.05 

%, Infection prevalence  at the oropharynx and  anorectum 1.87 1.21 2.71 

%, Infection prevalence   at  the urethra and  anorectum 0.06 0.04 0.10 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.01 0.00 0.01 

 

Table S5.47. Output parameters of Neisseria gonorrhoeae model 7 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   44.32 40.73 46.91 

%, Condom efficacy in preventing gonorrhoea transmission   87.82 85.97 89.69 

days, Last day of kissing   7.84 5.51 9.48 

days, Last day of oral sex   6.55 4.84 8.77 

days, Last day of rimming   36.82 24.15 44.02 

days, Last day of anal sex   22.03 14.19 28.26 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.16 11.68 12.43 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.99 0.96 1.02 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.47 10.85 12.39 

%, proportion of urethral infections that are asymptomatic 100.00 100.00 100.00 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.57 49.73 51.13 

%, proportion of MSM received throat swab in the past 12 months  78.05 75.16 82.32 

%, proportion of MSM received anal swab in the past 12 months  77.71 72.48 85.08 

%, proportion of MSM received urine test in the past 12 months 78.93 75.07 83.20 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode 71.53 71.11 72.12 

%, proportion of saliva use during anal sex 68.21 67.30 69.09 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming 80.00 80.00 80.00 
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%, Infection prevalence only at the oropharynx  4.30 3.49 5.46 

%, Infection prevalence only at the urethral 0.62 0.01 1.09 

%, Infection prevalence only at the anorectum 4.02 3.21 5.12 

%, Infection prevalence at the oropharynx and  urethra 0.18 0.09 0.26 

%, Infection prevalence  at the oropharynx and  anorectum 0.17 0.12 0.26 

%, Infection prevalence   at  the urethra and  anorectum 0.12 0.06 0.17 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.01 

 

Table S5.48. Output parameters of Neisseria gonorrhoeae model 8 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   44.56 41.20 46.60 

%, Condom efficacy in preventing gonorrhoea transmission   87.89 86.37 89.17 

days, Last day of kissing   7.88 5.88 9.20 

days, Last day of oral sex   6.63 4.98 8.60 

days, Last day of rimming   33.76 24.62 42.60 

days, Last day of anal sex   20.72 14.99 26.67 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.11 11.74 12.42 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.99 0.97 1.01 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.53 10.89 12.20 

%, proportion of urethral infections that are asymptomatic 100.00 100.00 100.00 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.39 49.81 51.02 

%, proportion of MSM received throat swab in the past 12 months  77.66 75.48 81.85 

%, proportion of MSM received anal swab in the past 12 months  77.86 72.54 84.91 

%, proportion of MSM received urine test in the past 12 months 78.10 74.97 82.81 

%, proportion of 'oral sex and anal sex' in the same sex episode 30.84 29.30 32.10 

%, proportion of 'oral sex and rimming' in the same sex episode 71.75 71.23 72.08 

%, proportion of saliva use during anal sex 68.06 67.45 68.94 

%, proportion of receptive oral sex followed by partner's insertive anal sex 80.00 80.00 80.00 
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%, proportion of insertive oral sex followed by partner's insertive rimming 80.00 80.00 80.00 

%, Infection prevalence only at the oropharynx  4.67 3.99 5.49 

%, Infection prevalence only at the urethral 0.10 0.01 0.39 

%, Infection prevalence only at the anorectum 4.31 3.36 5.07 

%, Infection prevalence at the oropharynx and  urethra 0.11 0.07 0.17 

%, Infection prevalence  at the oropharynx and  anorectum 1.77 1.30 2.43 

%, Infection prevalence   at  the urethra and  anorectum 0.08 0.05 0.10 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.01 0.01 0.02 

 

393 MSM attending STD & HIV care clinics in the USA 

Table S5.49. Output parameters of Neisseria gonorrhoeae model 1 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   47.10 36.16 57.05 

%, Condom efficacy in preventing gonorrhoea transmission   84.28 80.18 92.84 

days, Last day of kissing   6.52 0.81 12.46 

days, Last day of oral sex   19.23 8.63 26.97 

days, Last day of rimming   43.65 2.41 74.14 

days, Last day of anal sex   33.53 3.51 53.40 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.00 10.10 13.86 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.00 0.91 1.08 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.28 10.39 13.68 

%, proportion of urethral infections that are asymptomatic 8.85 4.33 12.79 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.56 48.07 51.42 

%, proportion of MSM received throat swab in the past 12 months  79.28 65.06 94.25 

%, proportion of MSM received anal swab in the past 12 months  82.18 67.08 95.03 

%, proportion of MSM received urine test in the past 12 months 81.54 64.21 93.81 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 
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%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  2.41 1.45 3.87 

%, Infection prevalence only at the urethral 0.39 0.25 0.71 

%, Infection prevalence only at the anorectum 3.60 2.27 5.42 

%, Infection prevalence at the oropharynx and  urethra 0.01 0.00 0.02 

%, Infection prevalence  at the oropharynx and  anorectum 0.09 0.05 0.22 

%, Infection prevalence   at  the urethra and  anorectum 0.02 0.01 0.03 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.50. Output parameters of Neisseria gonorrhoeae model 2 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   44.55 36.60 53.47 

%, Condom efficacy in preventing gonorrhoea transmission   84.14 80.66 92.29 

days, Last day of kissing   5.42 1.77 11.36 

days, Last day of oral sex   15.40 10.41 25.11 

days, Last day of rimming   36.47 12.35 71.11 

days, Last day of anal sex   18.36 4.69 48.24 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 11.75 10.90 13.58 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.01 0.92 1.07 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.55 10.80 13.40 

%, proportion of urethral infections that are asymptomatic 7.99 4.89 12.37 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.74 48.19 51.23 

%, proportion of MSM received throat swab in the past 12 months  80.06 66.18 89.96 

%, proportion of MSM received anal swab in the past 12 months  78.81 70.96 90.84 

%, proportion of MSM received urine test in the past 12 months 78.04 68.81 89.51 

%, proportion of 'oral sex and anal sex' in the same sex episode 29.17 25.83 33.11 
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%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex 80.00 80.00 80.00 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  2.49 1.47 3.82 

%, Infection prevalence only at the urethral 0.39 0.09 0.53 

%, Infection prevalence only at the anorectum 3.87 2.45 5.80 

%, Infection prevalence at the oropharynx and  urethra 0.01 0.00 0.02 

%, Infection prevalence  at the oropharynx and  anorectum 0.98 0.49 2.58 

%, Infection prevalence   at  the urethra and  anorectum 0.02 0.00 0.03 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.01 

 

Table S5.51. Output parameters of Neisseria gonorrhoeae model 3 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   46.47 37.71 51.36 

%, Condom efficacy in preventing gonorrhoea transmission   85.47 81.95 91.84 

days, Last day of kissing   5.44 2.43 10.61 

days, Last day of oral sex   17.65 11.54 23.65 

days, Last day of rimming   39.01 22.20 61.21 

days, Last day of anal sex   28.64 7.48 41.62 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.24 11.24 13.42 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.00 0.94 1.04 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.08 11.04 13.00 

%, proportion of urethral infections that are asymptomatic 9.47 5.83 11.49 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.73 48.46 50.80 

%, proportion of MSM received throat swab in the past 12 months  77.89 67.45 87.48 

%, proportion of MSM received anal swab in the past 12 months  81.66 73.33 88.25 

%, proportion of MSM received urine test in the past 12 months 77.82 70.77 87.83 
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%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex 68.15 66.61 69.41 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  2.18 1.53 4.11 

%, Infection prevalence only at the urethral 0.35 0.17 0.41 

%, Infection prevalence only at the anorectum 3.80 2.48 5.54 

%, Infection prevalence at the oropharynx and  urethra 0.16 0.08 0.26 

%, Infection prevalence  at the oropharynx and  anorectum 0.08 0.05 0.22 

%, Infection prevalence   at  the urethra and  anorectum 0.02 0.01 0.03 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.52. Output parameters of Neisseria gonorrhoeae model 4 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   44.53 38.12 51.01 

%, Condom efficacy in preventing gonorrhoea transmission   87.21 83.11 91.26 

days, Last day of kissing   6.53 3.26 10.14 

days, Last day of oral sex   16.71 11.83 22.71 

days, Last day of rimming   44.69 28.08 61.22 

days, Last day of anal sex   32.73 10.02 41.03 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.43 11.45 13.30 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.98 0.94 1.04 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.80 11.07 12.96 

%, proportion of urethral infections that are asymptomatic 9.15 6.17 11.04 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.64 48.57 50.80 

%, proportion of MSM received throat swab in the past 12 months  76.53 67.17 87.44 

%, proportion of MSM received anal swab in the past 12 months  80.78 73.46 87.66 
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%, proportion of MSM received urine test in the past 12 months 80.91 72.00 86.83 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode 71.20 70.58 72.34 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming 80.00 80.00 80.00 

%, Infection prevalence only at the oropharynx  2.56 1.65 3.28 

%, Infection prevalence only at the urethral 0.40 0.26 0.50 

%, Infection prevalence only at the anorectum 3.55 2.58 5.68 

%, Infection prevalence at the oropharynx and  urethra 0.01 0.01 0.02 

%, Infection prevalence  at the oropharynx and  anorectum 0.10 0.05 0.19 

%, Infection prevalence   at  the urethra and  anorectum 0.07 0.03 0.11 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.53. Output parameters of Neisseria gonorrhoeae model 5 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   45.63 38.50 50.70 

%, Condom efficacy in preventing gonorrhoea transmission   86.68 83.53 91.11 

days, Last day of kissing   6.51 4.17 9.91 

days, Last day of oral sex   17.05 11.98 22.30 

days, Last day of rimming   44.37 28.22 58.26 

days, Last day of anal sex   28.15 13.81 39.12 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.44 11.48 13.25 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.00 0.95 1.04 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.95 11.23 12.90 

%, proportion of urethral infections that are asymptomatic 8.62 6.44 10.79 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.73 48.68 50.73 

%, proportion of MSM received throat swab in the past 12 months  79.38 67.95 86.59 
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%, proportion of MSM received anal swab in the past 12 months  80.97 74.74 85.90 

%, proportion of MSM received urine test in the past 12 months 78.36 73.09 86.36 

%, proportion of 'oral sex and anal sex' in the same sex episode 29.99 27.70 32.17 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex 67.91 66.84 69.17 

%, proportion of receptive oral sex followed by partner's insertive anal sex 80.00 80.00 80.00 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  2.59 1.26 3.60 

%, Infection prevalence only at the urethral 0.13 0.01 0.39 

%, Infection prevalence only at the anorectum 4.53 2.64 5.78 

%, Infection prevalence at the oropharynx and  urethra 0.06 0.02 0.23 

%, Infection prevalence  at the oropharynx and  anorectum 1.52 0.28 3.03 

%, Infection prevalence   at  the urethra and  anorectum 0.01 0.00 0.02 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.01 

 

Table S5.54. Output parameters of Neisseria gonorrhoeae model 6 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   43.43 38.94 48.43 

%, Condom efficacy in preventing gonorrhoea transmission   87.48 83.29 91.03 

days, Last day of kissing   7.07 4.67 9.78 

days, Last day of oral sex   16.05 12.12 21.07 

days, Last day of rimming   47.45 30.40 56.68 

days, Last day of anal sex   22.69 15.23 37.19 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.54 11.68 13.16 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.98 0.95 1.03 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.93 11.32 12.78 

%, proportion of urethral infections that are asymptomatic 7.85 6.42 10.75 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.39 48.75 50.34 
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%, proportion of MSM received throat swab in the past 12 months  79.59 68.56 84.93 

%, proportion of MSM received anal swab in the past 12 months  80.64 75.38 84.24 

%, proportion of MSM received urine test in the past 12 months 79.97 74.88 85.50 

%, proportion of 'oral sex and anal sex' in the same sex episode 29.86 27.88 31.86 

%, proportion of 'oral sex and rimming' in the same sex episode 71.36 70.67 72.21 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex 80.00 80.00 80.00 

%, proportion of insertive oral sex followed by partner's insertive rimming 80.00 80.00 80.00 

%, Infection prevalence only at the oropharynx  2.78 1.76 3.68 

%, Infection prevalence only at the urethral 0.40 0.06 0.51 

%, Infection prevalence only at the anorectum 4.21 2.69 5.41 

%, Infection prevalence at the oropharynx and  urethra 0.01 0.00 0.02 

%, Infection prevalence  at the oropharynx and  anorectum 0.75 0.44 2.90 

%, Infection prevalence   at  the urethra and  anorectum 0.06 0.01 0.10 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.01 

 

Table S5.55. Output parameters of Neisseria gonorrhoeae model 7 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   43.97 39.68 47.66 

%, Condom efficacy in preventing gonorrhoea transmission   87.00 83.77 89.58 

days, Last day of kissing   6.99 4.98 9.52 

days, Last day of oral sex   17.03 12.16 20.62 

days, Last day of rimming   43.44 32.35 56.20 

days, Last day of anal sex   26.56 16.29 36.56 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.47 11.82 13.09 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.99 0.96 1.03 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.97 11.37 12.76 

%, proportion of urethral infections that are asymptomatic 8.69 6.89 10.47 
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 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.43 48.82 50.16 

%, proportion of MSM received throat swab in the past 12 months  77.39 71.08 84.50 

%, proportion of MSM received anal swab in the past 12 months  79.66 75.80 84.02 

%, proportion of MSM received urine test in the past 12 months 79.17 75.38 85.22 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode 71.51 70.69 72.14 

%, proportion of saliva use during anal sex 67.91 66.94 68.93 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming 80.00 80.00 80.00 

%, Infection prevalence only at the oropharynx  1.93 1.36 3.54 

%, Infection prevalence only at the urethral 0.30 0.17 0.38 

%, Infection prevalence only at the anorectum 3.72 2.34 5.36 

%, Infection prevalence at the oropharynx and  urethra 0.13 0.09 0.24 

%, Infection prevalence  at the oropharynx and  anorectum 0.08 0.03 0.16 

%, Infection prevalence   at  the urethra and  anorectum 0.06 0.03 0.10 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.56. Output parameters of Neisseria gonorrhoeae model 8 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   43.23 40.13 47.33 

%, Condom efficacy in preventing gonorrhoea transmission   86.69 84.20 89.48 

days, Last day of kissing   7.07 5.35 9.35 

days, Last day of oral sex   15.14 12.24 20.40 

days, Last day of rimming   42.03 33.32 55.55 

days, Last day of anal sex   22.67 17.53 36.16 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.45 11.90 13.08 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.99 0.96 1.02 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.14 11.37 12.73 
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%, proportion of urethral infections that are asymptomatic 8.74 7.59 10.39 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.39 48.84 50.15 

%, proportion of MSM received throat swab in the past 12 months  76.46 71.50 83.09 

%, proportion of MSM received anal swab in the past 12 months  79.88 76.38 83.39 

%, proportion of MSM received urine test in the past 12 months 79.35 77.04 84.83 

%, proportion of 'oral sex and anal sex' in the same sex episode 30.07 28.27 31.30 

%, proportion of 'oral sex and rimming' in the same sex episode 71.47 70.74 72.08 

%, proportion of saliva use during anal sex 67.92 67.08 68.78 

%, proportion of receptive oral sex followed by partner's insertive anal sex 80.00 80.00 80.00 

%, proportion of insertive oral sex followed by partner's insertive rimming 80.00 80.00 80.00 

%, Infection prevalence only at the oropharynx  2.72 1.52 3.86 

%, Infection prevalence only at the urethral 0.18 0.04 0.41 

%, Infection prevalence only at the anorectum 4.57 2.82 5.89 

%, Infection prevalence at the oropharynx and  urethra 0.09 0.03 0.24 

%, Infection prevalence  at the oropharynx and  anorectum 1.28 0.31 2.41 

%, Infection prevalence   at  the urethra and  anorectum 0.04 0.01 0.08 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.01 

 

 

179 MSM with HIV in the USA 

Table S5.57. Output parameters of Neisseria gonorrhoeae model 1 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   46.68 38.79 58.33 

%, Condom efficacy in preventing gonorrhoea transmission   87.49 82.45 93.65 

days, Last day of kissing   7.78 3.14 12.76 

days, Last day of oral sex   12.32 3.65 25.50 

days, Last day of rimming   32.18 3.71 73.13 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Sex Transm Infect

 doi: 10.1136/sextrans-2020-054565–189.:183 97 2021;Sex Transm Infect, et al. Xu X



123 

 

days, Last day of anal sex   35.93 5.33 52.03 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 11.85 10.30 13.87 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.03 0.93 1.08 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.06 10.28 13.78 

%, proportion of urethral infections that are asymptomatic 9.83 4.98 13.29 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.70 48.17 51.58 

%, proportion of MSM received throat swab in the past 12 months  75.54 64.70 94.12 

%, proportion of MSM received anal swab in the past 12 months  80.05 68.38 92.81 

%, proportion of MSM received urine test in the past 12 months 79.50 66.32 92.76 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  1.44 0.68 2.97 

%, Infection prevalence only at the urethral 0.34 0.18 0.47 

%, Infection prevalence only at the anorectum 3.87 2.44 6.73 

%, Infection prevalence at the oropharynx and  urethra 0.01 0.00 0.01 

%, Infection prevalence  at the oropharynx and  anorectum 0.06 0.03 0.18 

%, Infection prevalence   at  the urethra and  anorectum 0.01 0.01 0.03 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.58. Output parameters of Neisseria gonorrhoeae model 2 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   48.12 40.23 57.00 

%, Condom efficacy in preventing gonorrhoea transmission   88.32 82.83 93.42 

days, Last day of kissing   7.53 3.99 11.14 

days, Last day of oral sex   8.09 3.91 21.57 
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days, Last day of rimming   39.14 6.20 67.48 

days, Last day of anal sex   18.79 5.07 44.16 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.25 10.64 13.76 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.02 0.93 1.08 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.26 10.47 13.33 

%, proportion of urethral infections that are asymptomatic 9.33 5.35 12.15 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.40 48.32 51.55 

%, proportion of MSM received throat swab in the past 12 months  78.60 65.30 92.40 

%, proportion of MSM received anal swab in the past 12 months  78.75 70.47 91.52 

%, proportion of MSM received urine test in the past 12 months 79.50 68.04 92.08 

%, proportion of 'oral sex and anal sex' in the same sex episode 30.34 26.15 33.19 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex 80.00 80.00 80.00 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  2.58 1.49 3.45 

%, Infection prevalence only at the urethral 0.18 0.11 0.48 

%, Infection prevalence only at the anorectum 5.17 3.13 7.53 

%, Infection prevalence at the oropharynx and  urethra 0.01 0.00 0.02 

%, Infection prevalence  at the oropharynx and  anorectum 2.77 0.68 4.88 

%, Infection prevalence   at  the urethra and  anorectum 0.01 0.00 0.04 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.01 

 

Table S5.59. Output parameters of Neisseria gonorrhoeae model 3 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   49.54 42.52 56.55 

%, Condom efficacy in preventing gonorrhoea transmission   87.28 83.92 92.36 

days, Last day of kissing   7.84 4.58 10.41 
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days, Last day of oral sex   10.27 6.71 19.66 

days, Last day of rimming   32.73 11.88 67.54 

days, Last day of anal sex   24.26 5.85 42.34 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.16 10.70 13.65 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.00 0.94 1.07 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.12 10.71 13.04 

%, proportion of urethral infections that are asymptomatic 8.33 5.67 12.00 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.99 48.61 51.34 

%, proportion of MSM received throat swab in the past 12 months  74.19 66.09 91.95 

%, proportion of MSM received anal swab in the past 12 months  79.10 72.08 89.34 

%, proportion of MSM received urine test in the past 12 months 76.86 68.54 91.50 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex 68.22 67.08 69.82 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  1.06 0.54 3.18 

%, Infection prevalence only at the urethral 0.30 0.11 0.35 

%, Infection prevalence only at the anorectum 4.63 2.37 6.92 

%, Infection prevalence at the oropharynx and  urethra 0.11 0.02 0.19 

%, Infection prevalence  at the oropharynx and  anorectum 0.06 0.02 0.22 

%, Infection prevalence   at  the urethra and  anorectum 0.02 0.00 0.03 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.60. Output parameters of Neisseria gonorrhoeae model 4 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   49.83 42.87 54.60 

%, Condom efficacy in preventing gonorrhoea transmission   86.73 84.31 90.43 
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days, Last day of kissing   6.99 4.89 10.18 

days, Last day of oral sex   12.98 7.65 18.28 

days, Last day of rimming   40.42 16.67 65.23 

days, Last day of anal sex   25.11 8.47 41.84 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.28 10.86 13.57 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.01 0.96 1.06 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.96 10.88 12.60 

%, proportion of urethral infections that are asymptomatic 8.89 6.02 11.34 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.78 48.69 51.11 

%, proportion of MSM received throat swab in the past 12 months  78.68 67.50 90.23 

%, proportion of MSM received anal swab in the past 12 months  80.07 73.69 87.96 

%, proportion of MSM received urine test in the past 12 months 80.04 69.24 91.22 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode 71.42 70.43 72.41 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming 80.00 80.00 80.00 

%, Infection prevalence only at the oropharynx  1.64 0.79 3.39 

%, Infection prevalence only at the urethral 0.34 0.23 0.45 

%, Infection prevalence only at the anorectum 4.42 2.18 7.05 

%, Infection prevalence at the oropharynx and  urethra 0.01 0.00 0.02 

%, Infection prevalence  at the oropharynx and  anorectum 0.08 0.03 0.18 

%, Infection prevalence   at  the urethra and  anorectum 0.08 0.03 0.17 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.61. Output parameters of Neisseria gonorrhoeae model 5 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   49.11 43.10 53.92 
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%, Condom efficacy in preventing gonorrhoea transmission   87.25 84.50 89.58 

days, Last day of kissing   7.10 4.93 9.86 

days, Last day of oral sex   11.03 8.05 15.61 

days, Last day of rimming   43.10 19.92 60.82 

days, Last day of anal sex   23.63 11.13 39.13 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.24 10.91 13.40 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.02 0.97 1.06 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.91 11.11 12.48 

%, proportion of urethral infections that are asymptomatic 8.16 6.20 10.82 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.92 48.70 51.15 

%, proportion of MSM received throat swab in the past 12 months  77.99 68.16 87.98 

%, proportion of MSM received anal swab in the past 12 months  82.60 74.04 87.47 

%, proportion of MSM received urine test in the past 12 months 80.05 72.25 90.19 

%, proportion of 'oral sex and anal sex' in the same sex episode 30.11 26.74 32.31 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex 68.48 67.40 69.65 

%, proportion of receptive oral sex followed by partner's insertive anal sex 80.00 80.00 80.00 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  2.51 1.06 3.18 

%, Infection prevalence only at the urethral 0.09 0.02 0.34 

%, Infection prevalence only at the anorectum 5.40 3.37 7.38 

%, Infection prevalence at the oropharynx and  urethra 0.05 0.01 0.13 

%, Infection prevalence  at the oropharynx and  anorectum 1.82 0.65 3.35 

%, Infection prevalence   at  the urethra and  anorectum 0.01 0.00 0.04 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.01 

 

Table S5.62. Output parameters of Neisseria gonorrhoeae model 6 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 
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%, Consistent condom usage in anal sex in past 12 months   48.46 44.29 53.14 

%, Condom efficacy in preventing gonorrhoea transmission   86.19 85.04 88.50 

days, Last day of kissing   7.17 6.05 9.24 

days, Last day of oral sex   10.59 8.73 14.19 

days, Last day of rimming   38.17 23.39 56.72 

days, Last day of anal sex   22.37 12.88 34.07 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.07 11.18 13.04 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.02 0.98 1.06 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.76 11.29 12.34 

%, proportion of urethral infections that are asymptomatic 8.24 6.58 10.38 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.31 49.07 50.94 

%, proportion of MSM received throat swab in the past 12 months  76.42 69.47 85.39 

%, proportion of MSM received anal swab in the past 12 months  79.53 74.91 86.29 

%, proportion of MSM received urine test in the past 12 months 82.45 74.21 89.27 

%, proportion of 'oral sex and anal sex' in the same sex episode 29.96 27.47 31.80 

%, proportion of 'oral sex and rimming' in the same sex episode 71.34 70.77 72.12 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex 80.00 80.00 80.00 

%, proportion of insertive oral sex followed by partner's insertive rimming 80.00 80.00 80.00 

%, Infection prevalence only at the oropharynx  2.81 1.21 3.54 

%, Infection prevalence only at the urethral 0.27 0.03 0.48 

%, Infection prevalence only at the anorectum 6.06 2.26 7.60 

%, Infection prevalence at the oropharynx and  urethra 0.01 0.00 0.02 

%, Infection prevalence  at the oropharynx and  anorectum 2.09 0.94 2.96 

%, Infection prevalence   at  the urethra and  anorectum 0.05 0.00 0.10 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.01 0.00 0.01 

 

Table S5.63. Output parameters of Neisseria gonorrhoeae model 7 with 95% confidence intervals 
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Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   48.29 44.46 52.71 

%, Condom efficacy in preventing gonorrhoea transmission   87.19 85.43 88.42 

days, Last day of kissing   8.12 6.26 9.26 

days, Last day of oral sex   12.11 9.00 14.09 

days, Last day of rimming   41.04 25.11 54.52 

days, Last day of anal sex   26.17 16.22 33.74 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.11 11.25 12.90 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.02 0.99 1.05 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.77 11.43 12.28 

%, proportion of urethral infections that are asymptomatic 8.56 6.73 9.99 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.94 49.12 50.86 

%, proportion of MSM received throat swab in the past 12 months  76.02 70.27 83.95 

%, proportion of MSM received anal swab in the past 12 months  82.09 75.35 86.10 

%, proportion of MSM received urine test in the past 12 months 81.77 74.38 88.75 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode 71.59 70.78 72.09 

%, proportion of saliva use during anal sex 68.60 67.79 69.49 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming 80.00 80.00 80.00 

%, Infection prevalence only at the oropharynx  1.55 0.78 3.35 

%, Infection prevalence only at the urethral 0.28 0.10 0.38 

%, Infection prevalence only at the anorectum 4.35 2.13 7.73 

%, Infection prevalence at the oropharynx and  urethra 0.09 0.03 0.16 

%, Infection prevalence  at the oropharynx and  anorectum 0.07 0.02 0.18 

%, Infection prevalence   at  the urethra and  anorectum 0.08 0.02 0.19 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.64. Output parameters of Neisseria gonorrhoeae model 8 with 95% confidence intervals 
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Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   48.45 44.81 52.30 

%, Condom efficacy in preventing gonorrhoea transmission   87.41 85.55 88.28 

days, Last day of kissing   7.77 6.35 9.22 

days, Last day of oral sex   11.48 9.10 13.63 

days, Last day of rimming   39.83 29.18 52.95 

days, Last day of anal sex   22.80 17.17 33.54 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.14 11.31 12.86 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.02 0.99 1.05 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.74 11.51 12.25 

%, proportion of urethral infections that are asymptomatic 8.09 7.05 9.93 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.03 49.18 50.78 

%, proportion of MSM received throat swab in the past 12 months  79.70 72.39 83.53 

%, proportion of MSM received anal swab in the past 12 months  81.20 76.80 84.73 

%, proportion of MSM received urine test in the past 12 months 80.30 74.86 88.13 

%, proportion of 'oral sex and anal sex' in the same sex episode 29.77 27.91 31.49 

%, proportion of 'oral sex and rimming' in the same sex episode 71.56 70.82 72.06 

%, proportion of saliva use during anal sex 68.67 67.98 69.27 

%, proportion of receptive oral sex followed by partner's insertive anal sex 80.00 80.00 80.00 

%, proportion of insertive oral sex followed by partner's insertive rimming 80.00 80.00 80.00 

%, Infection prevalence only at the oropharynx  2.74 1.49 3.50 

%, Infection prevalence only at the urethral 0.07 0.01 0.25 

%, Infection prevalence only at the anorectum 5.40 2.65 7.56 

%, Infection prevalence at the oropharynx and  urethra 0.05 0.02 0.08 

%, Infection prevalence  at the oropharynx and  anorectum 1.90 1.21 3.61 

%, Infection prevalence   at  the urethra and  anorectum 0.03 0.01 0.07 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.01 

 

3,049 MSM attending a health centre in Boston, Massachusetts during 2012-2016 
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Table S5.65. Output parameters of Neisseria gonorrhoeae model 1 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   43.64 35.93 57.02 

%, Condom efficacy in preventing gonorrhoea transmission   85.34 80.31 93.46 

days, Last day of kissing   6.11 1.36 12.83 

days, Last day of oral sex   15.92 2.16 26.79 

days, Last day of rimming   30.43 5.82 75.56 

days, Last day of anal sex   25.72 2.16 53.42 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.23 10.24 13.86 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.00 0.90 1.08 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.62 10.08 13.68 

%, proportion of urethral infections that are asymptomatic 8.59 4.95 13.15 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.27 48.16 51.69 

%, proportion of MSM received throat swab in the past 12 months  80.18 66.80 94.21 

%, proportion of MSM received anal swab in the past 12 months  81.26 64.20 91.06 

%, proportion of MSM received urine test in the past 12 months 77.54 65.04 94.84 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  8.88 8.19 9.62 

%, Infection prevalence only at the urethral 0.58 0.49 0.70 

%, Infection prevalence only at the anorectum 7.14 6.50 7.74 

%, Infection prevalence at the oropharynx and  urethra 0.06 0.05 0.08 

%, Infection prevalence  at the oropharynx and  anorectum 0.75 0.67 0.91 

%, Infection prevalence   at  the urethra and  anorectum 0.05 0.04 0.06 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.01 0.00 0.01 
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Table S5.66. Output parameters of Neisseria gonorrhoeae model 2 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   46.95 36.05 55.86 

%, Condom efficacy in preventing gonorrhoea transmission   86.90 81.02 92.60 

days, Last day of kissing   7.02 2.27 11.79 

days, Last day of oral sex   5.03 2.14 21.68 

days, Last day of rimming   36.62 11.83 75.57 

days, Last day of anal sex   37.51 5.22 52.89 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.06 10.53 13.88 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.99 0.92 1.08 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.97 10.30 13.68 

%, proportion of urethral infections that are asymptomatic 9.23 5.62 12.79 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.71 48.31 51.64 

%, proportion of MSM received throat swab in the past 12 months  82.30 68.87 92.71 

%, proportion of MSM received anal swab in the past 12 months  79.51 66.22 90.83 

%, proportion of MSM received urine test in the past 12 months 84.80 67.94 91.96 

%, proportion of 'oral sex and anal sex' in the same sex episode 28.14 25.69 32.50 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex 80.00 80.00 80.00 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  8.52 7.84 9.26 

%, Infection prevalence only at the urethral 0.51 0.35 0.60 

%, Infection prevalence only at the anorectum 6.84 6.17 7.66 

%, Infection prevalence at the oropharynx and  urethra 0.06 0.04 0.07 

%, Infection prevalence  at the oropharynx and  anorectum 3.36 3.02 3.73 

%, Infection prevalence   at  the urethra and  anorectum 0.04 0.03 0.05 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.02 0.01 0.02 
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Table S5.67. Output parameters of Neisseria gonorrhoeae model 3 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   45.60 37.23 54.79 

%, Condom efficacy in preventing gonorrhoea transmission   87.32 81.37 91.24 

days, Last day of kissing   6.78 2.96 11.45 

days, Last day of oral sex   13.01 4.40 20.96 

days, Last day of rimming   40.62 15.00 72.48 

days, Last day of anal sex   30.04 8.43 48.54 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 11.88 10.56 13.80 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.00 0.92 1.07 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.01 10.43 13.53 

%, proportion of urethral infections that are asymptomatic 8.88 6.24 12.26 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.75 48.43 51.46 

%, proportion of MSM received throat swab in the past 12 months  80.36 71.27 92.08 

%, proportion of MSM received anal swab in the past 12 months  75.17 67.18 89.25 

%, proportion of MSM received urine test in the past 12 months 80.61 69.50 89.72 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex 68.13 66.91 69.58 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  8.78 7.91 9.40 

%, Infection prevalence only at the urethral 0.52 0.40 0.59 

%, Infection prevalence only at the anorectum 7.13 6.32 7.92 

%, Infection prevalence at the oropharynx and  urethra 0.27 0.16 0.49 

%, Infection prevalence  at the oropharynx and  anorectum 0.71 0.58 0.86 

%, Infection prevalence   at  the urethra and  anorectum 0.05 0.03 0.06 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.01 0.00 0.01 
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Table S5.68. Output parameters of Neisseria gonorrhoeae model 4 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   44.14 39.71 52.97 

%, Condom efficacy in preventing gonorrhoea transmission   86.46 81.91 90.12 

days, Last day of kissing   7.88 3.57 11.14 

days, Last day of oral sex   12.91 5.56 19.86 

days, Last day of rimming   41.20 21.36 71.77 

days, Last day of anal sex   26.51 8.20 43.99 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.18 10.77 13.28 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.00 0.93 1.06 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.89 10.60 13.42 

%, proportion of urethral infections that are asymptomatic 9.32 7.11 11.75 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.23 48.52 51.06 

%, proportion of MSM received throat swab in the past 12 months  84.03 74.97 91.31 

%, proportion of MSM received anal swab in the past 12 months  78.38 68.84 87.78 

%, proportion of MSM received urine test in the past 12 months 77.81 70.54 88.03 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode 71.03 70.23 72.12 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming 80.00 80.00 80.00 

%, Infection prevalence only at the oropharynx  8.83 8.14 9.74 

%, Infection prevalence only at the urethral 0.61 0.56 0.76 

%, Infection prevalence only at the anorectum 7.07 6.44 7.87 

%, Infection prevalence at the oropharynx and  urethra 0.07 0.06 0.08 

%, Infection prevalence  at the oropharynx and  anorectum 0.76 0.65 0.94 

%, Infection prevalence   at  the urethra and  anorectum 0.10 0.09 0.12 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.01 0.01 0.01 
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Table S5.69. Output parameters of Neisseria gonorrhoeae model 5 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   46.31 39.83 51.34 

%, Condom efficacy in preventing gonorrhoea transmission   86.19 82.46 89.43 

days, Last day of kissing   6.25 3.73 9.98 

days, Last day of oral sex   6.09 5.57 7.54 

days, Last day of rimming   54.34 29.36 70.91 

days, Last day of anal sex   32.41 11.61 42.60 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.55 11.04 13.12 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.01 0.95 1.05 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.22 10.92 13.35 

%, proportion of urethral infections that are asymptomatic 10.52 8.44 11.60 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.50 48.59 50.32 

%, proportion of MSM received throat swab in the past 12 months  82.62 76.38 88.45 

%, proportion of MSM received anal swab in the past 12 months  80.36 73.19 86.96 

%, proportion of MSM received urine test in the past 12 months 80.11 71.78 84.23 

%, proportion of 'oral sex and anal sex' in the same sex episode 27.51 26.62 29.65 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex 68.03 67.23 69.03 

%, proportion of receptive oral sex followed by partner's insertive anal sex 80.00 80.00 80.00 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  8.31 7.67 9.12 

%, Infection prevalence only at the urethral 0.34 0.25 0.43 

%, Infection prevalence only at the anorectum 7.17 6.35 7.55 

%, Infection prevalence at the oropharynx and  urethra 0.13 0.10 0.20 

%, Infection prevalence  at the oropharynx and  anorectum 3.49 2.98 3.93 

%, Infection prevalence   at  the urethra and  anorectum 0.05 0.04 0.06 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.02 0.02 0.03 
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Table S5.70. Output parameters of Neisseria gonorrhoeae model 6 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   47.40 40.15 51.04 

%, Condom efficacy in preventing gonorrhoea transmission   85.73 82.71 89.43 

days, Last day of kissing   6.50 3.76 9.33 

days, Last day of oral sex   6.32 5.59 7.29 

days, Last day of rimming   54.37 33.18 70.44 

days, Last day of anal sex   35.07 14.65 42.52 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.00 11.16 13.08 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.99 0.96 1.05 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.19 11.09 13.30 

%, proportion of urethral infections that are asymptomatic 9.55 8.60 11.36 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.64 48.70 50.31 

%, proportion of MSM received throat swab in the past 12 months  82.88 77.54 88.02 

%, proportion of MSM received anal swab in the past 12 months  80.65 73.55 85.94 

%, proportion of MSM received urine test in the past 12 months 77.91 73.21 83.18 

%, proportion of 'oral sex and anal sex' in the same sex episode 27.81 26.74 29.05 

%, proportion of 'oral sex and rimming' in the same sex episode 71.10 70.63 71.79 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex 80.00 80.00 80.00 

%, proportion of insertive oral sex followed by partner's insertive rimming 80.00 80.00 80.00 

%, Infection prevalence only at the oropharynx  8.43 7.85 9.27 

%, Infection prevalence only at the urethral 0.52 0.46 0.59 

%, Infection prevalence only at the anorectum 6.84 6.18 7.67 

%, Infection prevalence at the oropharynx and  urethra 0.06 0.05 0.07 

%, Infection prevalence  at the oropharynx and  anorectum 3.43 2.84 3.91 

%, Infection prevalence   at  the urethra and  anorectum 0.08 0.07 0.10 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.02 0.02 0.02 
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Table S5.71. Output parameters of Neisseria gonorrhoeae model 7 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   44.89 40.48 50.00 

%, Condom efficacy in preventing gonorrhoea transmission   86.04 82.78 89.03 

days, Last day of kissing   6.20 3.84 8.89 

days, Last day of oral sex   6.20 5.61 7.26 

days, Last day of rimming   47.35 34.37 70.07 

days, Last day of anal sex   28.80 14.99 41.27 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.00 11.21 13.03 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.01 0.96 1.05 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.50 11.16 13.17 

%, proportion of urethral infections that are asymptomatic 9.63 8.63 11.27 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.74 48.78 50.26 

%, proportion of MSM received throat swab in the past 12 months  81.82 77.92 87.40 

%, proportion of MSM received anal swab in the past 12 months  78.56 74.10 84.57 

%, proportion of MSM received urine test in the past 12 months 79.53 73.97 83.04 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode 71.06 70.68 71.72 

%, proportion of saliva use during anal sex 67.86 67.33 68.81 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming 80.00 80.00 80.00 

%, Infection prevalence only at the oropharynx  8.54 7.88 9.49 

%, Infection prevalence only at the urethral 0.56 0.47 0.62 

%, Infection prevalence only at the anorectum 7.18 6.39 7.85 

%, Infection prevalence at the oropharynx and  urethra 0.19 0.13 0.27 

%, Infection prevalence  at the oropharynx and  anorectum 0.68 0.56 0.81 

%, Infection prevalence   at  the urethra and  anorectum 0.11 0.10 0.12 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.01 0.01 0.01 
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Table S5.72. Output parameters of Neisseria gonorrhoeae model 8 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   46.18 43.31 49.44 

%, Condom efficacy in preventing gonorrhoea transmission   85.73 82.93 88.87 

days, Last day of kissing   5.82 3.88 8.60 

days, Last day of oral sex   5.93 5.67 6.81 

days, Last day of rimming   52.96 36.14 67.64 

days, Last day of anal sex   31.91 17.13 41.25 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.46 11.25 12.94 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.01 0.97 1.04 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.03 11.25 13.11 

%, proportion of urethral infections that are asymptomatic 10.25 8.89 11.14 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.53 48.84 50.13 

%, proportion of MSM received throat swab in the past 12 months  82.90 78.74 86.84 

%, proportion of MSM received anal swab in the past 12 months  79.11 74.63 83.99 

%, proportion of MSM received urine test in the past 12 months 78.82 74.11 81.61 

%, proportion of 'oral sex and anal sex' in the same sex episode 27.80 26.83 28.71 

%, proportion of 'oral sex and rimming' in the same sex episode 71.22 70.73 71.66 

%, proportion of saliva use during anal sex 68.13 67.35 68.65 

%, proportion of receptive oral sex followed by partner's insertive anal sex 80.00 80.00 80.00 

%, proportion of insertive oral sex followed by partner's insertive rimming 80.00 80.00 80.00 

%, Infection prevalence only at the oropharynx  8.37 7.76 9.32 

%, Infection prevalence only at the urethral 0.34 0.25 0.39 

%, Infection prevalence only at the anorectum 6.97 6.37 7.66 

%, Infection prevalence at the oropharynx and  urethra 0.12 0.11 0.16 

%, Infection prevalence  at the oropharynx and  anorectum 3.37 2.79 3.96 

%, Infection prevalence   at  the urethra and  anorectum 0.08 0.07 0.09 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.02 0.02 0.02 
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1610 MSM attending a community-led test and treat cohort in Thailand during 2015-2016 

Table S5.73. Output parameters of Neisseria gonorrhoeae model 1 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   46.07 36.09 59.01 

%, Condom efficacy in preventing gonorrhoea transmission   87.18 81.81 94.19 

days, Last day of kissing   6.54 1.85 11.34 

days, Last day of oral sex   12.61 1.53 26.72 

days, Last day of rimming   36.08 2.62 64.82 

days, Last day of anal sex   31.75 6.62 50.14 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.06 10.26 13.70 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.02 0.91 1.09 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.97 10.25 13.61 

%, proportion of urethral infections that are asymptomatic 100.00 100.00 100.00 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.81 48.40 51.89 

%, proportion of MSM received throat swab in the past 12 months  82.05 65.65 94.57 

%, proportion of MSM received anal swab in the past 12 months  81.30 66.23 93.62 

%, proportion of MSM received urine test in the past 12 months 77.58 65.25 94.94 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  4.07 3.66 4.90 

%, Infection prevalence only at the urethral 2.11 1.68 2.69 

%, Infection prevalence only at the anorectum 6.15 5.38 7.14 

%, Infection prevalence at the oropharynx and  urethra 0.10 0.08 0.13 

%, Infection prevalence  at the oropharynx and  anorectum 0.28 0.24 0.36 

%, Infection prevalence   at  the urethra and  anorectum 0.14 0.12 0.21 
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%, Infection prevalence   at the oropharynx urethra and  anorectum 0.01 0.01 0.01 

 

Table S5.74. Output parameters of Neisseria gonorrhoeae model 2 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   43.88 36.84 55.54 

%, Condom efficacy in preventing gonorrhoea transmission   87.86 82.11 92.45 

days, Last day of kissing   5.75 2.47 10.67 

days, Last day of oral sex   13.34 2.75 25.20 

days, Last day of rimming   35.62 6.27 61.89 

days, Last day of anal sex   22.87 7.87 43.85 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.36 10.35 13.56 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.99 0.92 1.07 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.00 10.54 13.39 

%, proportion of urethral infections that are asymptomatic 100.00 100.00 100.00 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.11 48.42 51.49 

%, proportion of MSM received throat swab in the past 12 months  76.29 65.44 93.87 

%, proportion of MSM received anal swab in the past 12 months  77.93 67.54 92.53 

%, proportion of MSM received urine test in the past 12 months 80.64 66.60 91.85 

%, proportion of 'oral sex and anal sex' in the same sex episode 30.31 25.65 33.39 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex 80.00 80.00 80.00 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  4.43 3.68 5.04 

%, Infection prevalence only at the urethral 1.75 1.09 2.25 

%, Infection prevalence only at the anorectum 6.37 5.44 6.91 

%, Infection prevalence at the oropharynx and  urethra 0.10 0.05 0.13 

%, Infection prevalence  at the oropharynx and  anorectum 1.31 0.92 1.99 
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%, Infection prevalence   at  the urethra and  anorectum 0.13 0.08 0.17 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.01 0.01 0.02 

 

Table S5.75. Output parameters of Neisseria gonorrhoeae model 3 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   45.43 38.55 54.72 

%, Condom efficacy in preventing gonorrhoea transmission   87.54 82.25 91.85 

days, Last day of kissing   6.88 2.70 10.00 

days, Last day of oral sex   16.04 4.59 25.10 

days, Last day of rimming   32.63 9.85 57.96 

days, Last day of anal sex   30.05 12.44 43.83 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.69 10.79 13.50 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.00 0.94 1.07 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.74 10.79 13.19 

%, proportion of urethral infections that are asymptomatic 100.00 100.00 100.00 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.68 48.47 51.36 

%, proportion of MSM received throat swab in the past 12 months  82.85 68.77 92.81 

%, proportion of MSM received anal swab in the past 12 months  80.71 68.21 91.83 

%, proportion of MSM received urine test in the past 12 months 77.26 66.76 91.13 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex 68.07 66.86 69.72 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  4.13 3.33 4.90 

%, Infection prevalence only at the urethral 2.10 1.65 2.50 

%, Infection prevalence only at the anorectum 6.04 5.10 6.86 

%, Infection prevalence at the oropharynx and  urethra 0.50 0.25 0.72 
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%, Infection prevalence  at the oropharynx and  anorectum 0.28 0.21 0.39 

%, Infection prevalence   at  the urethra and  anorectum 0.15 0.11 0.18 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.01 0.01 0.01 

 

Table S5.76. Output parameters of Neisseria gonorrhoeae model 4 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   46.63 39.38 54.16 

%, Condom efficacy in preventing gonorrhoea transmission   86.20 82.87 91.47 

days, Last day of kissing   7.07 2.83 9.60 

days, Last day of oral sex   12.37 5.32 24.16 

days, Last day of rimming   31.77 14.14 55.28 

days, Last day of anal sex   25.45 13.16 43.13 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 11.89 10.92 13.42 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.00 0.95 1.07 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.65 10.76 13.01 

%, proportion of urethral infections that are asymptomatic 100.00 100.00 100.00 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.27 48.80 51.32 

%, proportion of MSM received throat swab in the past 12 months  79.92 69.06 91.34 

%, proportion of MSM received anal swab in the past 12 months  81.49 70.37 90.25 

%, proportion of MSM received urine test in the past 12 months 76.20 68.45 89.03 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode 71.46 70.60 72.33 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming 80.00 80.00 80.00 

%, Infection prevalence only at the oropharynx  4.20 3.63 4.89 

%, Infection prevalence only at the urethral 2.16 1.76 2.83 

%, Infection prevalence only at the anorectum 6.09 5.11 7.11 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Sex Transm Infect

 doi: 10.1136/sextrans-2020-054565–189.:183 97 2021;Sex Transm Infect, et al. Xu X



143 

 

%, Infection prevalence at the oropharynx and  urethra 0.11 0.09 0.16 

%, Infection prevalence  at the oropharynx and  anorectum 0.30 0.22 0.36 

%, Infection prevalence   at  the urethra and  anorectum 0.49 0.34 0.62 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.01 0.01 0.02 

 

Table S5.77. Output parameters of Neisseria gonorrhoeae model 5 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   45.98 40.41 53.29 

%, Condom efficacy in preventing gonorrhoea transmission   86.01 83.59 90.47 

days, Last day of kissing   5.79 2.93 9.45 

days, Last day of oral sex   12.53 5.82 23.68 

days, Last day of rimming   40.08 16.78 54.82 

days, Last day of anal sex   29.55 15.75 41.99 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.30 10.98 13.32 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.01 0.96 1.06 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.95 10.96 12.93 

%, proportion of urethral infections that are asymptomatic 100.00 100.00 100.00 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.87 48.94 51.23 

%, proportion of MSM received throat swab in the past 12 months  82.16 69.97 90.38 

%, proportion of MSM received anal swab in the past 12 months  79.89 72.21 87.63 

%, proportion of MSM received urine test in the past 12 months 80.60 70.50 85.79 

%, proportion of 'oral sex and anal sex' in the same sex episode 30.54 26.86 31.92 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex 68.36 67.30 69.69 

%, proportion of receptive oral sex followed by partner's insertive anal sex 80.00 80.00 80.00 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  4.24 3.32 4.86 

%, Infection prevalence only at the urethral 1.73 0.98 2.37 
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%, Infection prevalence only at the anorectum 6.35 5.30 7.14 

%, Infection prevalence at the oropharynx and  urethra 0.36 0.20 0.64 

%, Infection prevalence  at the oropharynx and  anorectum 0.94 0.63 1.72 

%, Infection prevalence   at  the urethra and  anorectum 0.15 0.11 0.20 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.02 0.01 0.02 

 

Table S5.78. Output parameters of Neisseria gonorrhoeae model 6 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   45.85 41.21 53.30 

%, Condom efficacy in preventing gonorrhoea transmission   87.35 84.06 90.14 

days, Last day of kissing   6.06 3.21 9.22 

days, Last day of oral sex   15.10 6.46 23.49 

days, Last day of rimming   38.61 19.20 53.18 

days, Last day of anal sex   23.79 16.62 39.45 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.09 11.14 13.10 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.01 0.96 1.06 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.94 11.15 12.84 

%, proportion of urethral infections that are asymptomatic 100.00 100.00 100.00 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.02 49.04 51.15 

%, proportion of MSM received throat swab in the past 12 months  79.03 70.97 90.03 

%, proportion of MSM received anal swab in the past 12 months  80.89 74.32 87.04 

%, proportion of MSM received urine test in the past 12 months 75.97 71.35 84.23 

%, proportion of 'oral sex and anal sex' in the same sex episode 29.88 26.88 31.52 

%, proportion of 'oral sex and rimming' in the same sex episode 71.48 70.69 72.30 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex 80.00 80.00 80.00 

%, proportion of insertive oral sex followed by partner's insertive rimming 80.00 80.00 80.00 

%, Infection prevalence only at the oropharynx  4.55 3.77 5.10 
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%, Infection prevalence only at the urethral 1.77 1.39 2.38 

%, Infection prevalence only at the anorectum 6.29 5.59 7.12 

%, Infection prevalence at the oropharynx and  urethra 0.10 0.07 0.13 

%, Infection prevalence  at the oropharynx and  anorectum 1.21 0.94 1.66 

%, Infection prevalence   at  the urethra and  anorectum 0.29 0.21 0.43 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.02 0.01 0.03 

 

Table S5.79. Output parameters of Neisseria gonorrhoeae model 7 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   46.38 42.71 50.89 

%, Condom efficacy in preventing gonorrhoea transmission   87.05 84.87 89.57 

days, Last day of kissing   5.33 3.82 7.92 

days, Last day of oral sex   13.98 9.43 20.15 

days, Last day of rimming   38.34 24.87 47.94 

days, Last day of anal sex   29.64 21.49 35.90 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 11.93 11.30 12.71 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.01 0.97 1.04 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.27 11.76 12.63 

%, proportion of urethral infections that are asymptomatic 100.00 100.00 100.00 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.26 49.39 50.89 

%, proportion of MSM received throat swab in the past 12 months  80.18 73.76 87.19 

%, proportion of MSM received anal swab in the past 12 months  78.53 75.28 86.04 

%, proportion of MSM received urine test in the past 12 months 77.79 72.74 82.80 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode 71.54 70.97 72.12 

%, proportion of saliva use during anal sex 68.08 67.58 69.07 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming 80.00 80.00 80.00 
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%, Infection prevalence only at the oropharynx  3.97 3.32 5.06 

%, Infection prevalence only at the urethral 2.23 1.75 2.58 

%, Infection prevalence only at the anorectum 6.26 5.05 7.10 

%, Infection prevalence at the oropharynx and  urethra 0.52 0.38 0.67 

%, Infection prevalence  at the oropharynx and  anorectum 0.30 0.22 0.41 

%, Infection prevalence   at  the urethra and  anorectum 0.47 0.31 0.60 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.02 0.01 0.02 

 

Table S5.80. Output parameters of Neisseria gonorrhoeae model 8 with 95% confidence intervals 

 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   47.06 43.32 50.69 

%, Condom efficacy in preventing gonorrhoea transmission   87.49 84.93 89.48 

days, Last day of kissing   5.31 4.05 7.46 

days, Last day of oral sex   13.21 9.85 20.00 

days, Last day of rimming   33.84 25.41 46.38 

days, Last day of anal sex   29.86 22.34 35.43 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 11.83 11.35 12.62 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.01 0.98 1.04 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.32 11.85 12.54 

%, proportion of urethral infections that are asymptomatic 100.00 100.00 100.00 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.02 49.40 50.85 

%, proportion of MSM received throat swab in the past 12 months  80.62 73.97 86.63 

%, proportion of MSM received anal swab in the past 12 months  80.98 76.26 85.65 

%, proportion of MSM received urine test in the past 12 months 79.03 73.40 82.58 

%, proportion of 'oral sex and anal sex' in the same sex episode 29.68 27.84 31.02 

%, proportion of 'oral sex and rimming' in the same sex episode 71.51 70.99 72.07 

%, proportion of saliva use during anal sex 68.33 67.73 68.97 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Sex Transm Infect

 doi: 10.1136/sextrans-2020-054565–189.:183 97 2021;Sex Transm Infect, et al. Xu X



147 

 

%, proportion of receptive oral sex followed by partner's insertive anal sex 80.00 80.00 80.00 

%, proportion of insertive oral sex followed by partner's insertive rimming 80.00 80.00 80.00 

%, Infection prevalence only at the oropharynx  4.34 3.35 4.98 

%, Infection prevalence only at the urethral 1.83 1.15 2.38 

%, Infection prevalence only at the anorectum 6.31 5.31 7.10 

%, Infection prevalence at the oropharynx and  urethra 0.45 0.29 0.55 

%, Infection prevalence  at the oropharynx and  anorectum 0.89 0.54 1.25 

%, Infection prevalence   at  the urethra and  anorectum 0.35 0.24 0.51 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.02 0.01 0.03 

 

MSHC unpublished data in 2018 and 2019: Varying the proportion of sequential sexual practices (proportion =0%) 

Table S5.81. Output parameters of Neisseria gonorrhoeae model 1 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   45.04 36.86 56.42 

%, Condom efficacy in preventing gonorrhoea transmission   87.19 81.77 94.04 

days, Last day of kissing   6.12 1.46 12.24 

days, Last day of oral sex   14.00 0.69 23.83 

days, Last day of rimming   25.50 6.08 71.26 

days, Last day of anal sex   20.29 4.18 49.62 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.55 10.30 13.66 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.03 0.92 1.08 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.91 10.48 13.59 

%, proportion of urethral infections that are asymptomatic 9.07 5.51 12.95 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.73 48.31 51.92 

%, proportion of MSM received throat swab in the past 12 months  82.03 69.13 92.74 

%, proportion of MSM received anal swab in the past 12 months  78.81 67.66 93.51 

%, proportion of MSM received urine test in the past 12 months 77.10 66.34 92.51 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Sex Transm Infect

 doi: 10.1136/sextrans-2020-054565–189.:183 97 2021;Sex Transm Infect, et al. Xu X



148 

 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  3.02 2.71 3.41 

%, Infection prevalence only at the urethral 0.39 0.18 0.50 

%, Infection prevalence only at the anorectum 3.14 2.87 3.58 

%, Infection prevalence at the oropharynx and  urethra 0.01 0.01 0.02 

%, Infection prevalence  at the oropharynx and  anorectum 0.10 0.09 0.13 

%, Infection prevalence   at  the urethra and  anorectum 0.01 0.01 0.02 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.82. Output parameters of Neisseria gonorrhoeae model 2 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   45.46 37.47 55.49 

%, Condom efficacy in preventing gonorrhoea transmission   88.45 82.67 93.55 

days, Last day of kissing   5.26 1.55 10.03 

days, Last day of oral sex   4.48 0.75 13.36 

days, Last day of rimming   44.95 13.14 65.84 

days, Last day of anal sex   36.96 6.32 49.02 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 11.96 10.38 13.67 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.99 0.92 1.08 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.09 10.52 13.54 

%, proportion of urethral infections that are asymptomatic 7.87 5.68 12.67 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.69 48.38 51.89 

%, proportion of MSM received throat swab in the past 12 months  79.98 70.28 90.64 

%, proportion of MSM received anal swab in the past 12 months  77.79 68.99 90.06 

%, proportion of MSM received urine test in the past 12 months 81.22 68.66 92.97 
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%, proportion of 'oral sex and anal sex' in the same sex episode 28.25 26.00 33.31 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex 0.00 0.00 0.00 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  3.10 2.70 3.44 

%, Infection prevalence only at the urethral 0.29 0.24 0.35 

%, Infection prevalence only at the anorectum 3.13 2.78 3.56 

%, Infection prevalence at the oropharynx and  urethra 0.01 0.01 0.01 

%, Infection prevalence  at the oropharynx and  anorectum 2.31 1.97 2.66 

%, Infection prevalence   at  the urethra and  anorectum 0.01 0.01 0.01 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.01 0.01 0.01 

 

Table S5.83. Output parameters of Neisseria gonorrhoeae model 3 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   43.53 37.77 55.17 

%, Condom efficacy in preventing gonorrhoea transmission   87.38 84.07 92.92 

days, Last day of kissing   4.81 2.05 10.01 

days, Last day of oral sex   6.22 2.06 11.69 

days, Last day of rimming   45.62 17.19 63.56 

days, Last day of anal sex   33.69 7.41 47.58 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 11.91 10.44 13.38 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.99 0.94 1.06 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.92 10.69 13.31 

%, proportion of urethral infections that are asymptomatic 9.29 5.91 12.45 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.61 48.65 51.54 

%, proportion of MSM received throat swab in the past 12 months  80.73 72.41 89.04 

%, proportion of MSM received anal swab in the past 12 months  78.78 70.86 90.45 
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%, proportion of MSM received urine test in the past 12 months 83.26 71.71 92.60 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex 67.78 66.64 69.56 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  2.93 2.73 3.39 

%, Infection prevalence only at the urethral 0.33 0.23 0.49 

%, Infection prevalence only at the anorectum 3.27 2.92 3.68 

%, Infection prevalence at the oropharynx and  urethra 0.08 0.03 0.19 

%, Infection prevalence  at the oropharynx and  anorectum 0.10 0.08 0.11 

%, Infection prevalence   at  the urethra and  anorectum 0.01 0.01 0.02 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.84. Output parameters of Neisseria gonorrhoeae model 4 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   47.52 39.18 53.41 

%, Condom efficacy in preventing gonorrhoea transmission   88.23 84.82 92.48 

days, Last day of kissing   5.83 2.69 9.56 

days, Last day of oral sex   7.48 3.86 11.07 

days, Last day of rimming   42.13 20.22 60.37 

days, Last day of anal sex   27.01 13.12 45.38 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 11.95 10.51 13.04 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.00 0.95 1.05 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.06 10.85 13.01 

%, proportion of urethral infections that are asymptomatic 8.68 6.27 11.70 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.17 48.97 51.42 

%, proportion of MSM received throat swab in the past 12 months  78.91 73.01 87.16 
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%, proportion of MSM received anal swab in the past 12 months  83.05 71.74 88.82 

%, proportion of MSM received urine test in the past 12 months 82.15 72.70 91.43 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode 71.55 70.57 72.51 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming 0.00 0.00 0.00 

%, Infection prevalence only at the oropharynx  3.05 2.65 3.35 

%, Infection prevalence only at the urethral 0.36 0.17 0.43 

%, Infection prevalence only at the anorectum 3.24 2.90 3.53 

%, Infection prevalence at the oropharynx and  urethra 0.01 0.01 0.01 

%, Infection prevalence  at the oropharynx and  anorectum 0.11 0.09 0.13 

%, Infection prevalence   at  the urethra and  anorectum 0.17 0.08 0.20 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.85. Output parameters of Neisseria gonorrhoeae model 5 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   45.94 38.94 53.03 

%, Condom efficacy in preventing gonorrhoea transmission   88.69 85.31 92.06 

days, Last day of kissing   6.05 2.93 8.96 

days, Last day of oral sex   5.16 3.78 9.62 

days, Last day of rimming   38.22 22.83 58.74 

days, Last day of anal sex   18.85 13.19 44.90 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 11.76 10.74 13.01 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.00 0.95 1.04 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.06 10.99 12.94 

%, proportion of urethral infections that are asymptomatic 9.84 6.49 11.50 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.56 48.97 51.28 
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%, proportion of MSM received throat swab in the past 12 months  80.42 74.26 85.97 

%, proportion of MSM received anal swab in the past 12 months  80.14 73.43 87.31 

%, proportion of MSM received urine test in the past 12 months 80.52 73.13 88.35 

%, proportion of 'oral sex and anal sex' in the same sex episode 28.15 26.56 32.06 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex 67.97 67.00 69.04 

%, proportion of receptive oral sex followed by partner's insertive anal sex 0.00 0.00 0.00 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  3.13 2.74 3.43 

%, Infection prevalence only at the urethral 0.18 0.11 0.22 

%, Infection prevalence only at the anorectum 3.17 2.83 3.58 

%, Infection prevalence at the oropharynx and  urethra 0.05 0.02 0.08 

%, Infection prevalence  at the oropharynx and  anorectum 2.47 2.07 2.67 

%, Infection prevalence   at  the urethra and  anorectum 0.01 0.01 0.01 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.01 0.01 0.01 

 

Table S5.86. Output parameters of Neisseria gonorrhoeae model 6 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   47.22 39.28 52.39 

%, Condom efficacy in preventing gonorrhoea transmission   89.02 85.88 92.09 

days, Last day of kissing   5.66 3.01 7.94 

days, Last day of oral sex   5.30 3.77 8.76 

days, Last day of rimming   42.84 27.32 57.72 

days, Last day of anal sex   39.58 17.27 45.17 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.22 10.85 13.00 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.99 0.95 1.04 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.07 10.98 12.88 

%, proportion of urethral infections that are asymptomatic 8.14 6.63 11.37 
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 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.98 49.07 51.28 

%, proportion of MSM received throat swab in the past 12 months  80.41 75.37 85.13 

%, proportion of MSM received anal swab in the past 12 months  79.47 74.30 84.67 

%, proportion of MSM received urine test in the past 12 months 82.24 74.81 88.26 

%, proportion of 'oral sex and anal sex' in the same sex episode 28.00 26.71 31.28 

%, proportion of 'oral sex and rimming' in the same sex episode 71.47 70.81 72.26 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex 0.00 0.00 0.00 

%, proportion of insertive oral sex followed by partner's insertive rimming 0.00 0.00 0.00 

%, Infection prevalence only at the oropharynx  3.18 2.81 3.51 

%, Infection prevalence only at the urethral 0.26 0.22 0.30 

%, Infection prevalence only at the anorectum 3.13 2.78 3.52 

%, Infection prevalence at the oropharynx and  urethra 0.01 0.01 0.01 

%, Infection prevalence  at the oropharynx and  anorectum 2.34 2.01 2.57 

%, Infection prevalence   at  the urethra and  anorectum 0.07 0.05 0.09 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.01 0.00 0.01 

 

Table S5.87. Output parameters of Neisseria gonorrhoeae model 7 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   45.41 40.02 50.79 

%, Condom efficacy in preventing gonorrhoea transmission   89.05 86.46 91.65 

days, Last day of kissing   6.10 3.11 7.87 

days, Last day of oral sex   6.00 4.00 7.95 

days, Last day of rimming   45.26 28.28 57.40 

days, Last day of anal sex   30.85 18.28 41.07 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 11.68 10.98 12.87 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.98 0.95 1.02 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.97 11.21 12.64 
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%, proportion of urethral infections that are asymptomatic 9.19 7.02 11.21 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.26 49.10 50.96 

%, proportion of MSM received throat swab in the past 12 months  81.46 76.63 85.06 

%, proportion of MSM received anal swab in the past 12 months  78.17 74.58 83.93 

%, proportion of MSM received urine test in the past 12 months 80.20 76.21 87.65 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode 71.61 70.89 72.21 

%, proportion of saliva use during anal sex 67.80 67.02 68.64 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming 0.00 0.00 0.00 

%, Infection prevalence only at the oropharynx  3.05 2.59 3.45 

%, Infection prevalence only at the urethral 0.30 0.23 0.39 

%, Infection prevalence only at the anorectum 3.21 2.86 3.65 

%, Infection prevalence at the oropharynx and  urethra 0.07 0.04 0.10 

%, Infection prevalence  at the oropharynx and  anorectum 0.10 0.09 0.12 

%, Infection prevalence   at  the urethra and  anorectum 0.17 0.10 0.22 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.88. Output parameters of Neisseria gonorrhoeae model 8 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   45.30 40.34 50.25 

%, Condom efficacy in preventing gonorrhoea transmission   88.91 86.50 91.52 

days, Last day of kissing   5.59 3.35 7.68 

days, Last day of oral sex   5.26 4.06 7.48 

days, Last day of rimming   42.45 30.71 55.89 

days, Last day of anal sex   25.99 18.52 40.29 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 11.87 11.04 12.83 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.98 0.95 1.02 
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Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.94 11.28 12.59 

%, proportion of urethral infections that are asymptomatic 9.45 7.25 11.06 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.86 49.10 50.78 

%, proportion of MSM received throat swab in the past 12 months  80.30 76.95 84.60 

%, proportion of MSM received anal swab in the past 12 months  78.73 74.99 82.32 

%, proportion of MSM received urine test in the past 12 months 81.54 76.89 87.37 

%, proportion of 'oral sex and anal sex' in the same sex episode 28.80 27.13 30.97 

%, proportion of 'oral sex and rimming' in the same sex episode 71.28 70.89 72.15 

%, proportion of saliva use during anal sex 67.96 67.06 68.59 

%, proportion of receptive oral sex followed by partner's insertive anal sex 0.00 0.00 0.00 

%, proportion of insertive oral sex followed by partner's insertive rimming 0.00 0.00 0.00 

%, Infection prevalence only at the oropharynx  3.10 2.77 3.51 

%, Infection prevalence only at the urethral 0.17 0.11 0.20 

%, Infection prevalence only at the anorectum 3.13 2.89 3.52 

%, Infection prevalence at the oropharynx and  urethra 0.03 0.02 0.05 

%, Infection prevalence  at the oropharynx and  anorectum 2.31 2.05 2.65 

%, Infection prevalence   at  the urethra and  anorectum 0.07 0.05 0.09 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.01 0.01 0.01 

 

 

MSHC unpublished data in 2018 and 2019: Varying the proportion of sequential sexual practices (proportion =100%) 

Table S5.89. Output parameters of Neisseria gonorrhoeae model 1 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   44.97 35.49 57.14 

%, Condom efficacy in preventing gonorrhoea transmission   87.19 80.31 93.65 

days, Last day of kissing   7.44 1.84 12.88 

days, Last day of oral sex   18.02 6.25 26.99 
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days, Last day of rimming   40.12 9.31 73.37 

days, Last day of anal sex   22.30 0.91 52.77 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.22 10.12 13.58 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.99 0.93 1.08 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.49 10.32 13.94 

%, proportion of urethral infections that are asymptomatic 8.38 4.28 12.24 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.06 48.37 51.54 

%, proportion of MSM received throat swab in the past 12 months  88.40 66.39 93.90 

%, proportion of MSM received anal swab in the past 12 months  82.44 67.15 94.65 

%, proportion of MSM received urine test in the past 12 months 74.53 64.34 93.87 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  3.05 2.69 3.29 

%, Infection prevalence only at the urethral 0.38 0.16 0.51 

%, Infection prevalence only at the anorectum 3.19 2.87 3.59 

%, Infection prevalence at the oropharynx and  urethra 0.01 0.00 0.02 

%, Infection prevalence  at the oropharynx and  anorectum 0.11 0.09 0.12 

%, Infection prevalence   at  the urethra and  anorectum 0.01 0.01 0.02 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.90. Output parameters of Neisseria gonorrhoeae model 2 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   45.50 37.20 54.06 

%, Condom efficacy in preventing gonorrhoea transmission   86.21 80.87 92.91 

days, Last day of kissing   7.69 3.80 11.40 
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days, Last day of oral sex   18.07 9.19 24.62 

days, Last day of rimming   45.23 21.08 68.70 

days, Last day of anal sex   9.03 1.68 22.94 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.65 11.45 13.45 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.02 0.95 1.08 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.61 10.65 13.05 

%, proportion of urethral infections that are asymptomatic 7.77 4.84 10.74 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.85 48.54 51.14 

%, proportion of MSM received throat swab in the past 12 months  75.18 67.28 88.54 

%, proportion of MSM received anal swab in the past 12 months  86.45 72.29 92.90 

%, proportion of MSM received urine test in the past 12 months 76.04 64.51 92.14 

%, proportion of 'oral sex and anal sex' in the same sex episode 29.70 26.18 33.23 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex 100.00 100.00 100.00 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  3.11 2.79 3.39 

%, Infection prevalence only at the urethral 0.22 0.01 0.30 

%, Infection prevalence only at the anorectum 3.58 3.22 3.98 

%, Infection prevalence at the oropharynx and  urethra 0.01 0.00 0.01 

%, Infection prevalence  at the oropharynx and  anorectum 1.11 0.87 1.58 

%, Infection prevalence   at  the urethra and  anorectum 0.01 0.00 0.01 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.91. Output parameters of Neisseria gonorrhoeae model 3 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   46.55 37.90 52.71 

%, Condom efficacy in preventing gonorrhoea transmission   87.17 80.88 92.61 
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days, Last day of kissing   7.56 3.95 11.38 

days, Last day of oral sex   17.52 11.46 24.07 

days, Last day of rimming   44.06 21.17 66.38 

days, Last day of anal sex   15.72 3.29 22.98 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.67 11.45 13.34 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.02 0.95 1.07 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.92 10.80 12.82 

%, proportion of urethral infections that are asymptomatic 7.84 5.29 10.74 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.93 48.90 50.99 

%, proportion of MSM received throat swab in the past 12 months  76.96 67.94 87.65 

%, proportion of MSM received anal swab in the past 12 months  83.40 73.33 91.69 

%, proportion of MSM received urine test in the past 12 months 79.00 66.12 91.28 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex 68.38 66.94 69.94 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  3.02 2.55 3.34 

%, Infection prevalence only at the urethral 0.34 0.29 0.42 

%, Infection prevalence only at the anorectum 3.31 2.88 3.60 

%, Infection prevalence at the oropharynx and  urethra 0.23 0.14 0.34 

%, Infection prevalence  at the oropharynx and  anorectum 0.10 0.08 0.12 

%, Infection prevalence   at  the urethra and  anorectum 0.01 0.01 0.02 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.92. Output parameters of Neisseria gonorrhoeae model 4 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   44.78 38.73 51.22 
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%, Condom efficacy in preventing gonorrhoea transmission   86.38 81.45 91.47 

days, Last day of kissing   8.55 4.64 11.15 

days, Last day of oral sex   18.50 12.89 22.62 

days, Last day of rimming   45.67 23.42 65.48 

days, Last day of anal sex   15.66 7.03 22.58 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.38 11.65 13.30 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.02 0.96 1.06 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.03 10.87 12.83 

%, proportion of urethral infections that are asymptomatic 7.83 5.89 10.44 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.01 48.96 50.78 

%, proportion of MSM received throat swab in the past 12 months  78.33 68.63 86.44 

%, proportion of MSM received anal swab in the past 12 months  82.22 74.26 91.18 

%, proportion of MSM received urine test in the past 12 months 79.15 67.09 90.23 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode 71.61 70.77 72.44 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming 100.00 100.00 100.00 

%, Infection prevalence only at the oropharynx  3.03 2.71 3.55 

%, Infection prevalence only at the urethral 0.40 0.13 0.50 

%, Infection prevalence only at the anorectum 3.21 2.80 3.63 

%, Infection prevalence at the oropharynx and  urethra 0.01 0.00 0.02 

%, Infection prevalence  at the oropharynx and  anorectum 0.10 0.08 0.14 

%, Infection prevalence   at  the urethra and  anorectum 0.02 0.01 0.02 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.93. Output parameters of Neisseria gonorrhoeae model 5 with 95% confidence intervals 

Parameters Mean 95%CI: lower 95%CI: upper 
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%, Consistent condom usage in anal sex in past 12 months   43.27 38.94 50.85 

%, Condom efficacy in preventing gonorrhoea transmission   85.54 82.08 90.58 

days, Last day of kissing   8.07 4.85 10.43 

days, Last day of oral sex   18.74 13.57 21.83 

days, Last day of rimming   41.24 27.26 62.51 

days, Last day of anal sex   15.61 8.41 22.12 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.55 11.75 13.21 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.00 0.96 1.06 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.74 10.93 12.79 

%, proportion of urethral infections that are asymptomatic 8.04 6.20 9.89 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.91 49.03 50.67 

%, proportion of MSM received throat swab in the past 12 months  78.79 68.90 86.20 

%, proportion of MSM received anal swab in the past 12 months  85.28 75.49 90.69 

%, proportion of MSM received urine test in the past 12 months 82.52 70.59 89.02 

%, proportion of 'oral sex and anal sex' in the same sex episode 29.44 27.68 31.46 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex 68.65 67.24 69.71 

%, proportion of receptive oral sex followed by partner's insertive anal sex 100.00 100.00 100.00 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  3.05 2.65 3.23 

%, Infection prevalence only at the urethral 0.29 0.25 0.36 

%, Infection prevalence only at the anorectum 3.41 3.11 3.74 

%, Infection prevalence at the oropharynx and  urethra 0.19 0.13 0.26 

%, Infection prevalence  at the oropharynx and  anorectum 0.31 0.27 0.36 

%, Infection prevalence   at  the urethra and  anorectum 0.01 0.01 0.02 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.94. Output parameters of Neisseria gonorrhoeae model 6 with 95% confidence intervals 
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Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   46.33 40.41 49.85 

%, Condom efficacy in preventing gonorrhoea transmission   86.55 82.31 90.10 

days, Last day of kissing   8.18 5.37 10.34 

days, Last day of oral sex   18.55 13.63 21.15 

days, Last day of rimming   48.41 28.08 58.98 

days, Last day of anal sex   12.54 8.33 21.74 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.65 11.83 13.20 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.01 0.97 1.05 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.06 11.09 12.75 

%, proportion of urethral infections that are asymptomatic 8.44 6.28 9.79 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.71 49.15 50.40 

%, proportion of MSM received throat swab in the past 12 months  77.28 70.70 84.09 

%, proportion of MSM received anal swab in the past 12 months  84.75 78.70 90.37 

%, proportion of MSM received urine test in the past 12 months 82.80 71.90 88.48 

%, proportion of 'oral sex and anal sex' in the same sex episode 29.95 28.14 31.37 

%, proportion of 'oral sex and rimming' in the same sex episode 71.49 71.03 72.28 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex 100.00 100.00 100.00 

%, proportion of insertive oral sex followed by partner's insertive rimming 100.00 100.00 100.00 

%, Infection prevalence only at the oropharynx  3.05 2.82 3.39 

%, Infection prevalence only at the urethral 0.23 0.04 0.30 

%, Infection prevalence only at the anorectum 3.63 3.25 3.82 

%, Infection prevalence at the oropharynx and  urethra 0.01 0.00 0.01 

%, Infection prevalence  at the oropharynx and  anorectum 1.05 0.86 1.41 

%, Infection prevalence   at  the urethra and  anorectum 0.01 0.00 0.01 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.95. Output parameters of Neisseria gonorrhoeae model 7 with 95% confidence intervals 
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Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   44.77 41.17 49.27 

%, Condom efficacy in preventing gonorrhoea transmission   85.67 82.56 89.83 

days, Last day of kissing   8.02 5.55 9.82 

days, Last day of oral sex   17.22 14.05 20.62 

days, Last day of rimming   43.42 29.18 52.65 

days, Last day of anal sex   13.50 8.83 21.10 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.40 11.91 13.19 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.00 0.98 1.04 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.02 11.18 12.68 

%, proportion of urethral infections that are asymptomatic 7.71 6.41 9.40 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.72 49.20 50.28 

%, proportion of MSM received throat swab in the past 12 months  78.31 70.78 83.78 

%, proportion of MSM received anal swab in the past 12 months  83.03 78.98 88.54 

%, proportion of MSM received urine test in the past 12 months 78.95 74.00 87.40 

%, proportion of 'oral sex and anal sex' in the same sex episode 29.60 28.17 31.12 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex 68.46 67.51 69.46 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming 100.00 100.00 100.00 

%, Infection prevalence only at the oropharynx  3.00 2.71 3.32 

%, Infection prevalence only at the urethral 0.33 0.28 0.38 

%, Infection prevalence only at the anorectum 3.24 2.98 3.72 

%, Infection prevalence at the oropharynx and  urethra 0.23 0.17 0.27 

%, Infection prevalence  at the oropharynx and  anorectum 0.10 0.09 0.12 

%, Infection prevalence   at  the urethra and  anorectum 0.02 0.01 0.02 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.96. Output parameters of Neisseria gonorrhoeae model 8 with 95% confidence intervals 
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Parameters Mean 95%CI: lower 95%CI: upper 

%, Consistent condom usage in anal sex in past 12 months   45.28 42.10 49.00 

%, Condom efficacy in preventing gonorrhoea transmission   86.53 82.74 89.62 

days, Last day of kissing   7.34 5.73 9.48 

days, Last day of oral sex   17.42 14.68 20.56 

days, Last day of rimming   40.48 30.05 51.78 

days, Last day of anal sex   14.97 10.74 20.89 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.42 11.92 13.09 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.01 0.98 1.04 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.88 11.31 12.61 

%, proportion of urethral infections that are asymptomatic 7.97 6.56 9.15 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.72 49.25 50.26 

%, proportion of MSM received throat swab in the past 12 months  78.58 71.51 83.38 

%, proportion of MSM received anal swab in the past 12 months  84.34 79.28 86.84 

%, proportion of MSM received urine test in the past 12 months 82.69 74.66 86.93 

%, proportion of 'oral sex and anal sex' in the same sex episode 29.48 28.35 31.12 

%, proportion of 'oral sex and rimming' in the same sex episode 71.66 71.14 72.07 

%, proportion of saliva use during anal sex 68.53 67.60 69.44 

%, proportion of receptive oral sex followed by partner's insertive anal sex 100.00 100.00 100.00 

%, proportion of insertive oral sex followed by partner's insertive rimming 100.00 100.00 100.00 

%, Infection prevalence only at the oropharynx  2.95 2.57 3.17 

%, Infection prevalence only at the urethral 0.28 0.09 0.33 

%, Infection prevalence only at the anorectum 3.47 3.05 3.88 

%, Infection prevalence at the oropharynx and  urethra 0.18 0.10 0.23 

%, Infection prevalence  at the oropharynx and  anorectum 0.31 0.24 0.41 

%, Infection prevalence   at  the urethra and  anorectum 0.01 0.01 0.02 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

MSHC unpublished data in 2018 and 2019: Varying the proportion of sequential sexual practices (proportion =95%) 
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Table S5.97. Output parameters of Neisseria gonorrhoeae model 1 with 95% confidence intervals 

Parameters Mean 95%CI:lower 95%CI:uper 

%, Consistent condom usage in anal sex in past 12 months   45.04 36.78 56.06 

%, Condom efficacy in preventing gonorrhoea transmission   87.80 81.92 94.59 

days, Last day of kissing   6.36 1.01 12.02 

days, Last day of oral sex   10.12 0.79 24.27 

days, Last day of rimming   26.82 4.43 70.99 

days, Last day of anal sex   26.05 3.87 51.83 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.37 10.53 13.40 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.98 0.92 1.08 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.57 10.31 13.53 

%, proportion  of urethral infections that are asymptomatic 9.82 5.36 12.83 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.54 48.37 51.92 

%, proportion of MSM received throat swab in the past 12 months  82.03 70.32 94.23 

%, proportion of MSM received anal swab in the past 12 months  77.41 66.96 91.52 

%, proportion of MSM received urine test in the past 12 months 78.06 67.81 93.73 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  2.99 2.66 3.40 

%, Infection prevalence only at the urethral 0.38 0.14 0.44 

%, Infection prevalence  only at the anorectum 3.27 2.87 3.60 

%, Infection prevalence  at the oropharynx and  urethra 0.01 0.00 0.02 

%, Infection prevalence  at the oropharynx and  anorectum 0.11 0.09 0.13 

%, Infection prevalence   at  the urethra and  anorectum 0.01 0.01 0.02 
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%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.98. Output parameters of Neisseria gonorrhoeae model 2 with 95% confidence intervals 

Parameters Mean 95%CI:lower 95%CI:uper 

%, Consistent condom usage in anal sex in past 12 months   43.60 36.95 54.32 

%, Condom efficacy in preventing gonorrhoea transmission   87.55 81.98 93.85 

days, Last day of kissing   7.38 2.81 10.73 

days, Last day of oral sex   1.71 1.08 7.73 

days, Last day of rimming   51.39 5.87 71.13 

days, Last day of anal sex   20.22 8.99 51.51 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 11.98 10.60 13.13 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.00 0.92 1.08 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.25 10.55 13.09 

%, proportion  of urethral infections that are asymptomatic 9.12 5.70 12.25 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.83 48.63 51.65 

%, proportion of MSM received throat swab in the past 12 months  83.27 75.68 90.09 

%, proportion of MSM received anal swab in the past 12 months  78.20 68.71 91.05 

%, proportion of MSM received urine test in the past 12 months 80.02 72.17 90.30 

%, proportion of 'oral sex and anal sex' in the same sex episode 30.73 27.23 33.11 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex 95.00 95.00 95.00 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  3.19 2.90 3.48 

%, Infection prevalence only at the urethral 0.15 0.10 0.19 

%, Infection prevalence  only at the anorectum 3.38 3.01 3.69 

%, Infection prevalence  at the oropharynx and  urethra 0.01 0.00 0.01 

%, Infection prevalence  at the oropharynx and  anorectum 2.11 1.72 2.49 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Sex Transm Infect

 doi: 10.1136/sextrans-2020-054565–189.:183 97 2021;Sex Transm Infect, et al. Xu X



166 

 

%, Infection prevalence   at  the urethra and  anorectum 0.01 0.00 0.01 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.99. Output parameters of Neisseria gonorrhoeae model 3 with 95% confidence intervals 

Parameters Mean 95%CI:lower 95%CI:uper 

%, Consistent condom usage in anal sex in past 12 months   47.07 37.51 53.99 

%, Condom efficacy in preventing gonorrhoea transmission   86.68 82.87 92.29 

days, Last day of kissing   7.34 3.69 10.57 

days, Last day of oral sex   4.56 1.48 7.47 

days, Last day of rimming   31.09 12.23 66.58 

days, Last day of anal sex   35.39 8.93 46.25 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 11.83 10.74 13.07 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.99 0.92 1.06 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.12 10.83 13.00 

%, proportion  of urethral infections that are asymptomatic 8.12 5.83 11.21 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.50 48.70 51.52 

%, proportion of MSM received throat swab in the past 12 months  83.47 76.36 89.43 

%, proportion of MSM received anal swab in the past 12 months  76.67 68.86 90.25 

%, proportion of MSM received urine test in the past 12 months 81.24 75.36 90.07 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex 68.23 66.61 70.06 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  3.00 2.56 3.41 

%, Infection prevalence only at the urethral 0.33 0.22 0.42 

%, Infection prevalence  only at the anorectum 3.23 2.91 3.65 

%, Infection prevalence  at the oropharynx and  urethra 0.06 0.02 0.19 
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%, Infection prevalence  at the oropharynx and  anorectum 0.10 0.08 0.11 

%, Infection prevalence   at  the urethra and  anorectum 0.01 0.01 0.02 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.100. Output parameters of Neisseria gonorrhoeae model 4 with 95% confidence intervals 

Parameters Mean 95%CI:lower 95%CI:uper 

%, Consistent condom usage in anal sex in past 12 months   45.52 38.33 53.23 

%, Condom efficacy in preventing gonorrhoea transmission   87.90 83.11 92.01 

days, Last day of kissing   7.98 4.31 10.48 

days, Last day of oral sex   4.23 1.81 6.93 

days, Last day of rimming   29.95 15.37 65.85 

days, Last day of anal sex   26.12 10.08 39.93 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 11.85 10.74 12.81 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.99 0.93 1.04 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.69 10.80 12.72 

%, proportion  of urethral infections that are asymptomatic 8.85 5.99 10.92 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.62 48.82 51.43 

%, proportion of MSM received throat swab in the past 12 months  82.69 77.24 88.55 

%, proportion of MSM received anal swab in the past 12 months  74.98 69.58 89.57 

%, proportion of MSM received urine test in the past 12 months 82.49 75.86 88.41 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode 71.25 70.41 71.86 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming 95.00 95.00 95.00 

%, Infection prevalence only at the oropharynx  3.04 2.73 3.40 

%, Infection prevalence only at the urethral 0.38 0.34 0.49 

%, Infection prevalence  only at the anorectum 3.27 2.88 3.59 
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%, Infection prevalence  at the oropharynx and  urethra 0.01 0.01 0.02 

%, Infection prevalence  at the oropharynx and  anorectum 0.10 0.09 0.13 

%, Infection prevalence   at  the urethra and  anorectum 0.03 0.02 0.03 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.101. Output parameters of Neisseria gonorrhoeae model 5 with 95% confidence intervals 

Parameters Mean 95%CI:lower 95%CI:uper 

%, Consistent condom usage in anal sex in past 12 months   45.79 38.33 53.00 

%, Condom efficacy in preventing gonorrhoea transmission   87.92 83.29 91.72 

days, Last day of kissing   7.94 4.79 10.32 

days, Last day of oral sex   2.22 1.88 5.83 

days, Last day of rimming   37.65 16.16 65.15 

days, Last day of anal sex   22.47 11.17 37.85 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 11.99 10.77 12.62 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.98 0.93 1.04 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.60 10.94 12.58 

%, proportion  of urethral infections that are asymptomatic 8.24 6.31 10.65 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.27 48.87 51.29 

%, proportion of MSM received throat swab in the past 12 months  83.61 78.09 87.34 

%, proportion of MSM received anal swab in the past 12 months  78.69 70.22 88.82 

%, proportion of MSM received urine test in the past 12 months 83.27 76.72 87.53 

%, proportion of 'oral sex and anal sex' in the same sex episode 30.55 27.81 32.08 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex 67.98 66.65 69.72 

%, proportion of receptive oral sex followed by partner's insertive anal sex 95.00 95.00 95.00 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  3.10 2.71 3.34 

%, Infection prevalence only at the urethral 0.06 0.03 0.10 
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%, Infection prevalence  only at the anorectum 3.46 3.01 3.78 

%, Infection prevalence  at the oropharynx and  urethra 0.01 0.01 0.02 

%, Infection prevalence  at the oropharynx and  anorectum 2.01 1.70 2.50 

%, Infection prevalence   at  the urethra and  anorectum 0.01 0.01 0.01 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.01 

 

Table S5.102. Output parameters of Neisseria gonorrhoeae model 6 with 95% confidence intervals 

Parameters Mean 95%CI:lower 95%CI:uper 

%, Consistent condom usage in anal sex in past 12 months   45.96 38.51 52.32 

%, Condom efficacy in preventing gonorrhoea transmission   87.35 83.23 91.27 

days, Last day of kissing   7.28 5.23 9.95 

days, Last day of oral sex   2.27 1.91 4.69 

days, Last day of rimming   40.76 17.36 63.92 

days, Last day of anal sex   20.09 11.81 37.32 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 11.89 10.86 12.57 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.99 0.94 1.04 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.71 11.00 12.52 

%, proportion  of urethral infections that are asymptomatic 8.70 6.37 10.42 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.93 48.96 51.25 

%, proportion of MSM received throat swab in the past 12 months  82.26 78.16 86.16 

%, proportion of MSM received anal swab in the past 12 months  77.71 70.91 88.03 

%, proportion of MSM received urine test in the past 12 months 82.60 77.54 86.33 

%, proportion of 'oral sex and anal sex' in the same sex episode 30.31 27.81 31.93 

%, proportion of 'oral sex and rimming' in the same sex episode 71.00 70.59 71.70 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex 95.00 95.00 95.00 

%, proportion of insertive oral sex followed by partner's insertive rimming 95.00 95.00 95.00 

%, Infection prevalence only at the oropharynx  3.10 2.72 3.55 
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%, Infection prevalence only at the urethral 0.15 0.09 0.18 

%, Infection prevalence  only at the anorectum 3.35 3.03 3.76 

%, Infection prevalence  at the oropharynx and  urethra 0.01 0.00 0.01 

%, Infection prevalence  at the oropharynx and  anorectum 2.13 1.72 2.68 

%, Infection prevalence   at  the urethra and  anorectum 0.01 0.01 0.01 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.103. Output parameters of Neisseria gonorrhoeae model 7 with 95% confidence intervals 

Parameters Mean 95%CI:lower 95%CI:uper 

%, Consistent condom usage in anal sex in past 12 months   46.57 39.49 51.08 

%, Condom efficacy in preventing gonorrhoea transmission   86.36 83.51 90.50 

days, Last day of kissing   7.48 5.50 9.42 

days, Last day of oral sex   3.44 2.04 4.60 

days, Last day of rimming   46.08 24.33 61.92 

days, Last day of anal sex   23.45 13.22 35.61 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.05 10.92 12.49 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.98 0.94 1.03 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.70 11.12 12.44 

%, proportion  of urethral infections that are asymptomatic 8.91 6.51 10.29 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.89 49.11 51.24 

%, proportion of MSM received throat swab in the past 12 months  81.04 78.36 85.53 

%, proportion of MSM received anal swab in the past 12 months  81.45 71.86 87.50 

%, proportion of MSM received urine test in the past 12 months 82.38 78.15 86.14 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode 71.06 70.64 71.64 

%, proportion of saliva use during anal sex 67.88 66.99 69.59 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming 95.00 95.00 95.00 
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%, Infection prevalence only at the oropharynx  3.03 2.57 3.45 

%, Infection prevalence only at the urethral 0.34 0.27 0.52 

%, Infection prevalence  only at the anorectum 3.27 2.89 3.60 

%, Infection prevalence  at the oropharynx and  urethra 0.06 0.03 0.12 

%, Infection prevalence  at the oropharynx and  anorectum 0.09 0.08 0.11 

%, Infection prevalence   at  the urethra and  anorectum 0.03 0.02 0.04 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.104. Output parameters of Neisseria gonorrhoeae model 8 with 95% confidence intervals 

Parameters Mean 95%CI:lower 95%CI:uper 

%, Consistent condom usage in anal sex in past 12 months   45.44 39.61 49.42 

%, Condom efficacy in preventing gonorrhoea transmission   86.65 83.70 89.89 

days, Last day of kissing   7.89 6.17 9.14 

days, Last day of oral sex   2.19 2.03 3.10 

days, Last day of rimming   43.83 25.04 62.22 

days, Last day of anal sex   22.89 14.04 34.63 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 11.92 10.98 12.44 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.00 0.96 1.03 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.74 11.26 12.23 

%, proportion  of urethral infections that are asymptomatic 8.73 7.21 10.17 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.17 49.16 51.09 

%, proportion of MSM received throat swab in the past 12 months  82.37 79.01 84.40 

%, proportion of MSM received anal swab in the past 12 months  78.93 73.15 85.71 

%, proportion of MSM received urine test in the past 12 months 82.10 78.76 84.75 

%, proportion of 'oral sex and anal sex' in the same sex episode 30.10 28.12 31.37 

%, proportion of 'oral sex and rimming' in the same sex episode 71.12 70.84 71.54 

%, proportion of saliva use during anal sex 68.33 67.14 69.34 

%, proportion of receptive oral sex followed by partner's insertive anal sex 95.00 95.00 95.00 
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%, proportion of insertive oral sex followed by partner's insertive rimming 95.00 95.00 95.00 

%, Infection prevalence only at the oropharynx  3.09 2.76 3.46 

%, Infection prevalence only at the urethral 0.05 0.01 0.08 

%, Infection prevalence  only at the anorectum 3.44 3.10 3.74 

%, Infection prevalence  at the oropharynx and  urethra 0.01 0.01 0.02 

%, Infection prevalence  at the oropharynx and  anorectum 2.08 1.72 2.57 

%, Infection prevalence   at  the urethra and  anorectum 0.01 0.01 0.01 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

 

MSHC unpublished data in 2018 and 2019: Varying the proportion of sequential sexual practices (proportion =98%) 

Table S5.105. Output parameters of Neisseria gonorrhoeae model 1 with 95% confidence intervals 

Parameters Mean 95%CI:lower 95%CI:uper 

%, Consistent condom usage in anal sex in past 12 months   49.07 38.46 57.58 

%, Condom efficacy in preventing gonorrhoea transmission   86.38 80.30 92.31 

days, Last day of kissing   6.02 1.25 12.38 

days, Last day of oral sex   15.24 2.26 24.87 

days, Last day of rimming   43.57 2.72 70.44 

days, Last day of anal sex   28.97 1.22 52.34 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 11.85 10.29 13.73 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.01 0.92 1.09 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.39 10.29 13.83 

%, proportion  of urethral infections that are asymptomatic 8.23 4.83 12.93 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.85 48.30 51.34 

%, proportion of MSM received throat swab in the past 12 months  82.06 68.55 94.10 

%, proportion of MSM received anal swab in the past 12 months  83.01 66.09 94.60 

%, proportion of MSM received urine test in the past 12 months 75.61 64.12 94.52 
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%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  3.04 2.73 3.28 

%, Infection prevalence only at the urethral 0.38 0.24 0.50 

%, Infection prevalence  only at the anorectum 3.19 2.82 3.57 

%, Infection prevalence  at the oropharynx and  urethra 0.01 0.01 0.02 

%, Infection prevalence  at the oropharynx and  anorectum 0.10 0.09 0.12 

%, Infection prevalence   at  the urethra and  anorectum 0.01 0.01 0.02 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.106. Output parameters of Neisseria gonorrhoeae model 2 with 95% confidence intervals 

Parameters Mean 95%CI:lower 95%CI:uper 

%, Consistent condom usage in anal sex in past 12 months   46.61 38.88 56.04 

%, Condom efficacy in preventing gonorrhoea transmission   85.66 80.65 92.00 

days, Last day of kissing   7.64 3.00 12.41 

days, Last day of oral sex   7.67 2.21 22.17 

days, Last day of rimming   34.31 4.01 67.21 

days, Last day of anal sex   8.87 2.33 46.18 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.60 11.04 13.61 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.00 0.93 1.09 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.04 10.51 13.57 

%, proportion  of urethral infections that are asymptomatic 8.52 5.03 12.52 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.17 48.45 51.28 

%, proportion of MSM received throat swab in the past 12 months  84.18 70.98 91.62 

%, proportion of MSM received anal swab in the past 12 months  80.54 68.74 93.88 
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%, proportion of MSM received urine test in the past 12 months 80.06 66.99 93.69 

%, proportion of 'oral sex and anal sex' in the same sex episode 31.16 25.72 33.56 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex 98.00 98.00 98.00 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  3.16 2.73 3.49 

%, Infection prevalence only at the urethral 0.21 0.12 0.31 

%, Infection prevalence  only at the anorectum 3.59 3.06 3.88 

%, Infection prevalence  at the oropharynx and  urethra 0.01 0.00 0.01 

%, Infection prevalence  at the oropharynx and  anorectum 1.15 0.93 1.74 

%, Infection prevalence   at  the urethra and  anorectum 0.01 0.00 0.01 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.107. Output parameters of Neisseria gonorrhoeae model 3 with 95% confidence intervals 

Parameters Mean 95%CI:lower 95%CI:uper 

%, Consistent condom usage in anal sex in past 12 months   48.83 39.27 54.81 

%, Condom efficacy in preventing gonorrhoea transmission   85.05 80.99 90.73 

days, Last day of kissing   9.04 3.11 11.60 

days, Last day of oral sex   11.96 3.23 18.80 

days, Last day of rimming   36.17 5.93 65.52 

days, Last day of anal sex   28.22 8.16 46.08 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.60 10.97 13.48 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 0.99 0.93 1.07 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.02 10.70 13.42 

%, proportion  of urethral infections that are asymptomatic 9.26 5.02 12.49 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 49.88 48.87 51.14 

%, proportion of MSM received throat swab in the past 12 months  82.95 72.98 91.40 
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%, proportion of MSM received anal swab in the past 12 months  82.73 69.37 92.94 

%, proportion of MSM received urine test in the past 12 months 79.62 69.31 90.51 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex 69.06 67.25 70.48 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  2.99 2.63 3.27 

%, Infection prevalence only at the urethral 0.33 0.27 0.39 

%, Infection prevalence  only at the anorectum 3.33 2.94 3.70 

%, Infection prevalence  at the oropharynx and  urethra 0.13 0.04 0.24 

%, Infection prevalence  at the oropharynx and  anorectum 0.10 0.09 0.12 

%, Infection prevalence   at  the urethra and  anorectum 0.01 0.01 0.02 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.108. Output parameters of Neisseria gonorrhoeae model 4 with 95% confidence intervals 

Parameters Mean 95%CI:lower 95%CI:uper 

%, Consistent condom usage in anal sex in past 12 months   46.77 41.47 53.35 

%, Condom efficacy in preventing gonorrhoea transmission   85.93 82.99 90.60 

days, Last day of kissing   8.00 3.51 10.69 

days, Last day of oral sex   11.83 4.02 17.06 

days, Last day of rimming   30.42 10.52 52.16 

days, Last day of anal sex   28.54 12.44 43.85 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.34 11.18 13.33 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.00 0.96 1.06 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.96 11.08 13.21 

%, proportion  of urethral infections that are asymptomatic 8.81 5.99 11.00 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.28 49.22 51.09 
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%, proportion of MSM received throat swab in the past 12 months  81.06 73.78 88.48 

%, proportion of MSM received anal swab in the past 12 months  80.87 71.24 88.42 

%, proportion of MSM received urine test in the past 12 months 80.06 70.74 88.12 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode 71.32 70.21 72.35 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming 98.00 98.00 98.00 

%, Infection prevalence only at the oropharynx  3.05 2.76 3.52 

%, Infection prevalence only at the urethral 0.38 0.24 0.48 

%, Infection prevalence  only at the anorectum 3.23 2.89 3.67 

%, Infection prevalence  at the oropharynx and  urethra 0.01 0.01 0.02 

%, Infection prevalence  at the oropharynx and  anorectum 0.10 0.09 0.14 

%, Infection prevalence   at  the urethra and  anorectum 0.02 0.01 0.03 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.109. Output parameters of Neisseria gonorrhoeae model 5 with 95% confidence intervals 

Parameters Mean 95%CI:lower 95%CI:uper 

%, Consistent condom usage in anal sex in past 12 months   46.22 42.04 52.89 

%, Condom efficacy in preventing gonorrhoea transmission   88.12 83.59 90.26 

days, Last day of kissing   7.07 3.99 9.02 

days, Last day of oral sex   7.75 4.09 16.84 

days, Last day of rimming   27.94 11.13 50.84 

days, Last day of anal sex   32.34 12.60 40.77 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.42 11.32 13.24 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.01 0.96 1.06 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.09 11.17 13.11 

%, proportion  of urethral infections that are asymptomatic 8.58 6.17 10.97 
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 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.16 49.36 50.96 

%, proportion of MSM received throat swab in the past 12 months  79.37 74.50 86.80 

%, proportion of MSM received anal swab in the past 12 months  79.86 73.52 87.66 

%, proportion of MSM received urine test in the past 12 months 80.60 72.14 86.92 

%, proportion of 'oral sex and anal sex' in the same sex episode 29.78 27.09 31.39 

%, proportion of 'oral sex and rimming' in the same sex episode - - - 

%, proportion of saliva use during anal sex 68.37 67.52 69.91 

%, proportion of receptive oral sex followed by partner's insertive anal sex 98.00 98.00 98.00 

%, proportion of insertive oral sex followed by partner's insertive rimming - - - 

%, Infection prevalence only at the oropharynx  3.06 2.70 3.40 

%, Infection prevalence only at the urethral 0.25 0.06 0.32 

%, Infection prevalence  only at the anorectum 3.46 3.06 3.87 

%, Infection prevalence  at the oropharynx and  urethra 0.08 0.01 0.15 

%, Infection prevalence  at the oropharynx and  anorectum 0.36 0.27 1.45 

%, Infection prevalence   at  the urethra and  anorectum 0.01 0.01 0.01 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.110. Output parameters of Neisseria gonorrhoeae model 6 with 95% confidence intervals 

Parameters Mean 95%CI:lower 95%CI:uper 

%, Consistent condom usage in anal sex in past 12 months   46.26 42.17 52.05 

%, Condom efficacy in preventing gonorrhoea transmission   87.32 84.14 89.55 

days, Last day of kissing   6.76 4.12 8.84 

days, Last day of oral sex   8.32 4.58 15.05 

days, Last day of rimming   27.01 12.96 45.13 

days, Last day of anal sex   16.75 12.97 22.63 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.57 11.48 13.14 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.01 0.97 1.05 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.17 11.42 12.88 
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%, proportion  of urethral infections that are asymptomatic 8.77 6.37 10.52 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.05 49.50 50.72 

%, proportion of MSM received throat swab in the past 12 months  79.91 75.32 84.84 

%, proportion of MSM received anal swab in the past 12 months  78.83 75.07 85.26 

%, proportion of MSM received urine test in the past 12 months 79.43 72.63 85.25 

%, proportion of 'oral sex and anal sex' in the same sex episode 29.08 27.16 31.31 

%, proportion of 'oral sex and rimming' in the same sex episode 71.12 70.61 72.04 

%, proportion of saliva use during anal sex - - - 

%, proportion of receptive oral sex followed by partner's insertive anal sex 98.00 98.00 98.00 

%, proportion of insertive oral sex followed by partner's insertive rimming 98.00 98.00 98.00 

%, Infection prevalence only at the oropharynx  3.16 2.88 3.51 

%, Infection prevalence only at the urethral 0.22 0.03 0.31 

%, Infection prevalence  only at the anorectum 3.57 3.19 3.88 

%, Infection prevalence  at the oropharynx and  urethra 0.01 0.00 0.01 

%, Infection prevalence  at the oropharynx and  anorectum 1.07 0.85 1.66 

%, Infection prevalence   at  the urethra and  anorectum 0.01 0.00 0.02 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.111. Output parameters of Neisseria gonorrhoeae model 7 with 95% confidence intervals 

Parameters Mean 95%CI:lower 95%CI:uper 

%, Consistent condom usage in anal sex in past 12 months   47.14 43.61 51.76 

%, Condom efficacy in preventing gonorrhoea transmission   86.98 84.43 89.41 

days, Last day of kissing   6.82 4.45 8.84 

days, Last day of oral sex   9.11 5.00 13.60 

days, Last day of rimming   29.88 13.86 44.12 

days, Last day of anal sex   17.67 13.15 21.99 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.28 11.54 13.09 

Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.01 0.97 1.05 
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Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 12.19 11.48 12.70 

%, proportion  of urethral infections that are asymptomatic 8.33 6.75 10.26 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.30 49.62 50.70 

%, proportion of MSM received throat swab in the past 12 months  81.00 75.75 84.06 

%, proportion of MSM received anal swab in the past 12 months  80.56 75.74 84.77 

%, proportion of MSM received urine test in the past 12 months 77.89 73.83 84.32 

%, proportion of 'oral sex and anal sex' in the same sex episode - - - 

%, proportion of 'oral sex and rimming' in the same sex episode 71.37 70.67 71.93 

%, proportion of saliva use during anal sex 68.85 67.74 69.35 

%, proportion of receptive oral sex followed by partner's insertive anal sex - - - 

%, proportion of insertive oral sex followed by partner's insertive rimming 98.00 98.00 98.00 

%, Infection prevalence only at the oropharynx  3.02 2.63 3.38 

%, Infection prevalence only at the urethral 0.34 0.30 0.53 

%, Infection prevalence  only at the anorectum 3.29 2.94 3.71 

%, Infection prevalence  at the oropharynx and  urethra 0.14 0.09 0.19 

%, Infection prevalence  at the oropharynx and  anorectum 0.10 0.08 0.12 

%, Infection prevalence   at  the urethra and  anorectum 0.02 0.02 0.03 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

Table S5.112. Output parameters of Neisseria gonorrhoeae model 8 with 95% confidence intervals 

Parameters Mean 95%CI:lower 95%CI:uper 

%, Consistent condom usage in anal sex in past 12 months   48.34 43.77 51.08 

%, Condom efficacy in preventing gonorrhoea transmission   87.30 84.59 89.11 

days, Last day of kissing   6.15 4.55 8.65 

days, Last day of oral sex   8.73 4.77 12.58 

days, Last day of rimming   29.00 15.45 41.86 

days, Last day of anal sex   18.89 13.68 21.73 

Duration of untreated N. gonorrhoeae at the oropharynx (asymptomatic infection) (weeks) 12.66 11.70 13.05 
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Duration of N. gonorrhoeae at the urethra (symptomatic infection) (weeks) 1.02 0.98 1.04 

Duration of untreated N. gonorrhoeae at the urethra (asymptomatic infection) (weeks) 11.96 11.51 12.62 

%, proportion  of urethral infections that are asymptomatic 8.66 6.93 10.14 

 Duration of untreated N. gonorrhoeae at the anorectum (weeks) 50.12 49.73 50.67 

%, proportion of MSM received throat swab in the past 12 months  79.38 76.15 82.97 

%, proportion of MSM received anal swab in the past 12 months  81.19 76.78 84.54 

%, proportion of MSM received urine test in the past 12 months 80.25 74.08 83.42 

%, proportion of 'oral sex and anal sex' in the same sex episode 28.90 27.46 30.54 

%, proportion of 'oral sex and rimming' in the same sex episode 71.31 70.82 71.84 

%, proportion of saliva use during anal sex 68.46 67.87 69.24 

%, proportion of receptive oral sex followed by partner's insertive anal sex 98.00 98.00 98.00 

%, proportion of insertive oral sex followed by partner's insertive rimming 98.00 98.00 98.00 

%, Infection prevalence only at the oropharynx  2.93 2.75 3.25 

%, Infection prevalence only at the urethral 0.26 0.11 0.36 

%, Infection prevalence  only at the anorectum 3.54 3.15 3.89 

%, Infection prevalence  at the oropharynx and  urethra 0.10 0.04 0.16 

%, Infection prevalence  at the oropharynx and  anorectum 0.35 0.29 0.81 

%, Infection prevalence   at  the urethra and  anorectum 0.02 0.01 0.02 

%, Infection prevalence   at the oropharynx urethra and  anorectum 0.00 0.00 0.00 

 

 

 

The estimated anatomical per-act transmissibility 

MSHC unpublished data for calibration  

Table S6.1.  The estimated anatomical per-act transmissibility from eight models among 4873 MSM attending MSHC in 2018 and 2019 
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a to u a to o u to a u to o o to a o to u o to o 

 Model1 
       

50.0 Percentiles 0.378 0.241 0.462 0.366 0.237 0.154 0.063 

2.5 Percentiles 0.064 0.041 0.179 0.154 0.034 0.028 0.015 

97.5 Percentiles 0.473 0.382 0.603 0.520 0.518 0.367 0.171 

 Model2 
       

50.0 Percentiles 0.090 0.166 0.563 0.470 0.192 0.008 0.036 

2.5 Percentiles 0.014 0.024 0.153 0.150 0.023 0.001 0.006 

97.5 Percentiles 0.229 0.348 0.837 1.000 0.491 0.083 0.057 

 Model3 
       

50.0 Percentiles 0.343 0.229 0.260 0.298 0.168 0.141 0.057 

2.5 Percentiles 0.159 0.047 0.072 0.119 0.029 0.015 0.017 

97.5 Percentiles 0.437 0.393 0.395 0.683 0.400 0.253 0.161 

 Model4 
       

50.0 Percentiles 0.387 0.259 0.463 0.302 0.266 0.123 0.069 

2.5 Percentiles 0.154 0.053 0.321 0.114 0.062 0.038 0.029 

97.5 Percentiles 0.466 0.517 0.715 0.452 0.453 0.392 0.201 

 Model5 
       

50.0 Percentiles 0.142 0.139 0.411 0.685 0.118 0.013 0.036 

2.5 Percentiles 0.069 0.048 0.239 0.576 0.033 0.008 0.022 

97.5 Percentiles 0.226 0.226 0.578 0.854 0.199 0.021 0.061 

 Model6 
       

50.0 Percentiles 0.114 0.137 0.590 0.592 0.205 0.012 0.031 

2.5 Percentiles 0.068 0.058 0.377 0.496 0.076 0.007 0.016 

97.5 Percentiles 0.212 0.202 0.826 0.867 0.431 0.018 0.057 

 Model7 
       

50.0 Percentiles 0.317 0.252 0.231 0.194 0.193 0.058 0.076 

2.5 Percentiles 0.219 0.148 0.152 0.125 0.103 0.032 0.052 

97.5 Percentiles 0.429 0.339 0.356 0.248 0.282 0.090 0.102 
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 Model8 
       

50.0 Percentiles 0.128 0.158 0.382 0.689 0.130 0.012 0.036 

2.5 Percentiles 0.091 0.103 0.272 0.563 0.078 0.009 0.026 

97.5 Percentiles 0.203 0.215 0.518 0.812 0.186 0.015 0.048 

Note: a to u: Anorectum to Urethra; a to o: Anorectum to Oropharynx; a to u : Urethra to Anorectum; u to o: Urethra to Oropharynx;o to a: 

Oropharynx to Anorectum;o to u: Oropharynx to Urethra;o to o: Oropharynx to Oropharynx. 

 

MSHC unpublished data in 2018 and 2019: half-length duration of infection 

  

Table S6.2.  The estimated anatomical per-act transmissibility from eight models among 4873 MSM attending MSHC in 2018 and 2019  (half-

length duration of infection) 
 

a to u a to o u to a u to o o to a o to u o to o 

 Model1 
       

50.0 Percentiles 0.41  0.37  0.46  0.45  0.42  0.21  0.16  

2.5 Percentiles 0.23  0.12  0.35  0.25  0.08  0.04  0.04  

97.5 Percentiles 0.51  0.51  0.53  0.59  0.62  0.43  0.34  

 Model2 
       

50.0 Percentiles 0.13  0.23  0.65  0.97  0.33  0.03  0.08  

2.5 Percentiles 0.05  0.05  0.47  0.84  0.07  0.02  0.02  

97.5 Percentiles 0.31  0.53  0.95  1.00  0.59  0.07  0.20  

 Model3 
       

50.0 Percentiles 0.42  0.38  0.35  0.41  0.27  0.19  0.21  

2.5 Percentiles 0.28  0.17  0.21  0.26  0.10  0.09  0.10  

97.5 Percentiles 0.50  0.48  0.49  0.49  0.45  0.29  0.33  

 Model4 
       

50.0 Percentiles 0.41  0.35  0.49  0.42  0.38  0.21  0.19  

2.5 Percentiles 0.30  0.18  0.39  0.30  0.14  0.09  0.10  
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97.5 Percentiles 0.50  0.48  0.62  0.49  0.61  0.30  0.30  

 Model5 
       

50.0 Percentiles 0.22  0.24  0.61  0.98  0.21  0.04  0.09  

2.5 Percentiles 0.15  0.10  0.40  0.92  0.08  0.02  0.05  

97.5 Percentiles 0.31  0.36  0.74  1.00  0.40  0.07  0.16  

 Model6 
       

50.0 Percentiles 0.15  0.18  0.69  0.99  0.33  0.03  0.07  

2.5 Percentiles 0.04  0.08  0.54  0.93  0.14  0.01  0.03  

97.5 Percentiles 0.27  0.32  0.84  1.00  0.57  0.05  0.10  

 Model7 
       

50.0 Percentiles 0.41  0.39  0.38  0.41  0.30  0.19  0.23  

2.5 Percentiles 0.31  0.19  0.27  0.26  0.13  0.08  0.16  

97.5 Percentiles 0.52  0.45  0.50  0.50  0.37  0.24  0.30  

 Model8 
       

50.0 Percentiles 0.20  0.25  0.59  0.99  0.21  0.05  0.09  

2.5 Percentiles 0.16  0.16  0.47  0.95  0.09  0.04  0.06  

97.5 Percentiles 0.30  0.37  0.77  1.00  0.30  0.07  0.15  

Note: a to u: Anorectum to Urethra; a to o: Anorectum to Oropharynx; a to u : Urethra to Anorectum; u to o: Urethra to Oropharynx;o to a: 

Oropharynx to Anorectum;o to u: Oropharynx to Urethra;o to o: Oropharynx to Oropharynx. 

 

 

MSHC unpublished data in 2018 and 2019: Varying the frequency of sexual practices  

Table S6. 3.  The estimated anatomical per-act transmissibility from eight models among 4873 MSM attending MSHC in 2018 and 2019  

(Double-length days of sexual practices including kissing, oral sex, rimming, and anal sex) 

  a to u a to o u to a u to o o to a o to u o to o 

 Model1 
       

50.0 Percentiles 0.473  0.363  0.491  0.468  0.383  0.401  0.207  
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2.5 Percentiles 0.108  0.117  0.217  0.211  0.116  0.083  0.021  

97.5 Percentiles 0.569  0.572  0.575  0.606  0.815  0.506  0.344  

 Model2 
       

50.0 Percentiles 0.226  0.215  0.639  0.892  0.353  0.036  0.073  

2.5 Percentiles 0.041  0.057  0.450  0.725  0.121  0.013  0.019  

97.5 Percentiles 0.448  0.487  0.960  1.000  0.756  0.085  0.181  

 Model3 
       

50.0 Percentiles 0.448  0.325  0.406  0.424  0.302  0.269  0.214  

2.5 Percentiles 0.188  0.192  0.132  0.308  0.134  0.074  0.079  

97.5 Percentiles 0.835  0.535  0.574  0.763  0.547  0.473  0.354  

 Model4 
       

50.0 Percentiles 0.474  0.398  0.497  0.465  0.461  0.400  0.216  

2.5 Percentiles 0.325  0.223  0.429  0.372  0.215  0.227  0.092  

97.5 Percentiles 0.535  0.521  0.574  0.524  0.681  0.508  0.308  

 Model5 
       

50.0 Percentiles 0.247  0.261  0.591  0.984  0.255  0.074  0.075  

2.5 Percentiles 0.148  0.098  0.336  0.946  0.091  0.038  0.038  

97.5 Percentiles 0.412  0.377  0.827  1.000  0.432  0.112  0.117  

 Model6 
       

50.0 Percentiles 0.145  0.202  0.798  1.000  0.397  0.046  0.070  

2.5 Percentiles 0.058  0.091  0.526  0.965  0.207  0.019  0.024  

97.5 Percentiles 0.392  0.406  0.929  1.000  0.635  0.085  0.138  

 Model7 
       

50.0 Percentiles 0.449  0.336  0.403  0.426  0.295  0.269  0.205  

2.5 Percentiles 0.242  0.241  0.120  0.269  0.209  0.127  0.123  

97.5 Percentiles 0.542  0.470  0.482  0.526  0.465  0.425  0.287  

 Model8 
       

50.0 Percentiles 0.239  0.213  0.670  0.997  0.240  0.066  0.072  

2.5 Percentiles 0.131  0.137  0.434  0.961  0.091  0.037  0.042  
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97.5 Percentiles 0.411  0.389  0.885  1.000  0.451  0.098  0.132  

Note: a to u: Anorectum to Urethra; a to o: Anorectum to Oropharynx; a to u : Urethra to Anorectum; u to o: Urethra to Oropharynx;o to a: 

Oropharynx to Anorectum;o to u: Oropharynx to Urethra;o to o: Oropharynx to Oropharynx. 

 

Table S6. 4.  The estimated anatomical per-act transmissibility from eight models among 4873 MSM attending MSHC in 2018 and 2019  (Half-

length days of sexual practices including kissing, oral sex, rimming, and anal sex) 

  a to u a to o u to a u to o o to a o to u o to o 

 Model1 
       

50.0 Percentiles 0.249  0.147  0.417  0.283  0.130  0.112  0.048  

2.5 Percentiles 0.080  0.042  0.279  0.069  0.038  0.019  0.015  

97.5 Percentiles 0.358  0.249  0.506  0.375  0.281  0.196  0.078  

 Model2 
       

50.0 Percentiles 0.071  0.095  0.464  0.428  0.086  0.008  0.019  

2.5 Percentiles 0.033  0.028  0.307  0.275  0.023  0.004  0.007  

97.5 Percentiles 0.160  0.135  0.613  0.637  0.213  0.020  0.033  

 Model3 
       

50.0 Percentiles 0.270  0.141  0.174  0.168  0.112  0.041  0.041  

2.5 Percentiles 0.118  0.063  0.068  0.062  0.045  0.016  0.019  

97.5 Percentiles 0.361  0.245  0.279  0.222  0.155  0.067  0.057  

 Model4 
       

50.0 Percentiles 0.237  0.138  0.403  0.159  0.124  0.032  0.032  

2.5 Percentiles 0.107  0.074  0.303  0.088  0.061  0.019  0.020  

97.5 Percentiles 0.360  0.217  0.474  0.227  0.213  0.060  0.060  

 Model5 
       

50.0 Percentiles 0.066  0.082  0.237  0.522  0.061  0.007  0.020  

2.5 Percentiles 0.039  0.043  0.141  0.407  0.030  0.006  0.012  

97.5 Percentiles 0.128  0.125  0.473  0.669  0.086  0.010  0.028  

 Model6 
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50.0 Percentiles 0.060  0.081  0.477  0.455  0.079  0.008  0.019  

2.5 Percentiles 0.030  0.048  0.315  0.332  0.040  0.004  0.011  

97.5 Percentiles 0.136  0.141  0.613  0.548  0.182  0.010  0.027  

 Model7 
       

50.0 Percentiles 0.237  0.136  0.174  0.159  0.097  0.028  0.039  

2.5 Percentiles 0.156  0.089  0.101  0.067  0.060  0.020  0.026  

97.5 Percentiles 0.321  0.184  0.249  0.207  0.125  0.037  0.057  

 Model8 
       

50.0 Percentiles 0.081  0.087  0.307  0.536  0.066  0.007  0.020  

2.5 Percentiles 0.056  0.059  0.189  0.444  0.041  0.006  0.014  

97.5 Percentiles 0.134  0.114  0.461  0.629  0.085  0.009  0.026  

Note: a to u: Anorectum to Urethra; a to o: Anorectum to Oropharynx; a to u : Urethra to Anorectum; u to o: Urethra to Oropharynx;o to a: 

Oropharynx to Anorectum;o to u: Oropharynx to Urethra;o to o: Oropharynx to Oropharynx. 

 

 

MSHC unpublished data in 2018 and 2019: Varying the proportion of sequential sexual practices (proportion =0%) 

 

Table S6. 5.  The estimated anatomical per-act transmissibility from eight models among 4873 MSM attending MSHC in 2018 and 2019  

(proportion of sequential sexual practices =0%) 

  a to u a to o u to a u to o o to a o to u o to o 

 Model1 
       

50.0 Percentiles 0.28  0.22  0.45  0.32  0.18  0.19  0.07  

2.5 Percentiles 0.09  0.06  0.19  0.11  0.04  0.01  0.02  

97.5 Percentiles 0.49  0.34  0.50  0.47  0.44  0.40  0.14  

 Model2 
       

50.0 Percentiles 0.25  0.14  0.48  0.34  0.33  0.03  0.02  
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2.5 Percentiles 0.06  0.06  0.41  0.06  0.10  0.00  0.01  

97.5 Percentiles 0.34  0.24  0.55  0.67  0.48  0.11  0.05  

 Model3 
       

50.0 Percentiles 0.37  0.27  0.30  0.23  0.20  0.09  0.07  

2.5 Percentiles 0.17  0.12  0.09  0.11  0.09  0.03  0.03  

97.5 Percentiles 0.45  0.33  0.40  0.38  0.33  0.15  0.14  

 Model4 
       

50.0 Percentiles 0.35  0.27  0.45  0.26  0.30  0.10  0.07  

2.5 Percentiles 0.13  0.16  0.32  0.17  0.17  0.04  0.03  

97.5 Percentiles 0.48  0.36  0.57  0.32  0.42  0.14  0.12  

 Model5 
       

50.0 Percentiles 0.18  0.14  0.37  0.40  0.14  0.03  0.03  

2.5 Percentiles 0.12  0.09  0.27  0.31  0.10  0.02  0.01  

97.5 Percentiles 0.30  0.19  0.65  0.61  0.33  0.05  0.04  

 Model6 
       

50.0 Percentiles 0.26  0.14  0.49  0.38  0.31  0.03  0.02  

2.5 Percentiles 0.16  0.08  0.35  0.28  0.22  0.02  0.01  

97.5 Percentiles 0.36  0.20  0.55  0.54  0.43  0.07  0.04  

 Model7 
       

50.0 Percentiles 0.36  0.26  0.27  0.22  0.23  0.08  0.08  

2.5 Percentiles 0.27  0.18  0.16  0.14  0.14  0.05  0.04  

97.5 Percentiles 0.42  0.33  0.35  0.30  0.27  0.12  0.12  

 Model8 
       

50.0 Percentiles 0.21  0.14  0.42  0.38  0.19  0.03  0.03  

2.5 Percentiles 0.15  0.10  0.32  0.30  0.13  0.02  0.01  

97.5 Percentiles 0.28  0.18  0.52  0.54  0.26  0.04  0.04  

Note: a to u: Anorectum to Urethra; a to o: Anorectum to Oropharynx; a to u : Urethra to Anorectum; u to o: Urethra to Oropharynx;o to a: 

Oropharynx to Anorectum;o to u: Oropharynx to Urethra;o to o: Oropharynx to Oropharynx. 
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MSHC unpublished data in 2018 and 2019: Varying the proportion of sequential sexual practices (proportion =95%) 

Table S6. 6.  The estimated anatomical per-act transmissibility from eight models among 4873 MSM attending MSHC in 2018 and 2019  

(proportion of sequential sexual practices =95%) 

  a to u a to o u to a u to o o to a o to u o to o 

 Model1 
       

50.0 Percentiles 0.305  0.196  0.445  0.339  0.203  0.146  0.073  

2.5 Percentiles 0.077  0.050  0.202  0.097  0.034  0.007  0.013  

97.5 Percentiles 0.458  0.390  0.610  0.449  0.453  0.390  0.155  

 Model2 
       

50.0 Percentiles 0.098  0.175  0.629  0.795  0.168  0.006  0.038  

2.5 Percentiles 0.044  0.023  0.419  0.686  0.037  0.003  0.014  

97.5 Percentiles 0.164  0.245  0.852  1.000  0.456  0.019  0.063  

 Model3 
       

50.0 Percentiles 0.360  0.190  0.271  0.212  0.148  0.081  0.085  

2.5 Percentiles 0.167  0.104  0.101  0.133  0.063  0.023  0.042  

97.5 Percentiles 0.421  0.339  0.420  0.341  0.307  0.133  0.134  

 Model4 
       

50.0 Percentiles 0.331  0.210  0.457  0.221  0.213  0.073  0.094  

2.5 Percentiles 0.154  0.118  0.368  0.106  0.103  0.025  0.053  

97.5 Percentiles 0.415  0.354  0.564  0.295  0.469  0.124  0.139  

 Model5 
       

50.0 Percentiles 0.134  0.165  0.406  0.919  0.119  0.009  0.048  

2.5 Percentiles 0.063  0.077  0.224  0.849  0.046  0.008  0.031  

97.5 Percentiles 0.217  0.252  0.608  0.999  0.190  0.021  0.066  

 Model6 
       

50.0 Percentiles 0.095  0.154  0.657  0.893  0.161  0.008  0.037  

2.5 Percentiles 0.055  0.073  0.555  0.763  0.060  0.005  0.023  
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97.5 Percentiles 0.162  0.228  0.780  0.998  0.355  0.014  0.060  

 Model7 
       

50.0 Percentiles 0.321  0.263  0.243  0.180  0.208  0.062  0.088  

2.5 Percentiles 0.228  0.145  0.133  0.118  0.109  0.029  0.068  

97.5 Percentiles 0.427  0.332  0.321  0.248  0.266  0.083  0.114  

 Model8 
       

50.0 Percentiles 0.119  0.178  0.396  0.943  0.115  0.009  0.049  

2.5 Percentiles 0.079  0.112  0.239  0.845  0.069  0.007  0.038  

97.5 Percentiles 0.188  0.231  0.601  0.991  0.193  0.013  0.064  

Note: a to u: Anorectum to Urethra; a to o: Anorectum to Oropharynx; a to u : Urethra to Anorectum; u to o: Urethra to Oropharynx;o to a: 

Oropharynx to Anorectum;o to u: Oropharynx to Urethra;o to o: Oropharynx to Oropharynx. 

 

 

MSHC unpublished data in 2018 and 2019: Varying the proportion of sequential sexual practices (proportion =98%) 

 

Table S6. 7.  The estimated anatomical per-act transmissibility from eight models among 4873 MSM attending MSHC in 2018 and 2019  

(proportion of sequential sexual practices =98%) 

  a to u a to o u to a u to o o to a o to u o to o 

 Model1 
       

50.0 Percentiles 0.395  0.263  0.467  0.380  0.269  0.208  0.088  

2.5 Percentiles 0.028  0.031  0.085  0.152  0.025  0.027  0.018  

97.5 Percentiles 0.482  0.417  0.547  0.453  0.508  0.449  0.192  

 Model2 
       

50.0 Percentiles 0.074  0.226  0.469  0.551  0.054  0.043  0.073  

2.5 Percentiles 0.019  0.038  0.137  0.322  0.006  0.007  0.027  

97.5 Percentiles 0.245  0.482  0.820  0.991  0.152  0.126  0.148  
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 Model3 
       

50.0 Percentiles 0.353  0.231  0.253  0.300  0.187  0.123  0.104  

2.5 Percentiles 0.172  0.061  0.080  0.158  0.033  0.049  0.044  

97.5 Percentiles 0.467  0.382  0.400  0.429  0.328  0.285  0.174  

 Model4 
       

50.0 Percentiles 0.376  0.217  0.459  0.348  0.202  0.167  0.092  

2.5 Percentiles 0.193  0.104  0.371  0.179  0.081  0.060  0.051  

97.5 Percentiles 0.467  0.326  0.532  0.451  0.370  0.261  0.139  

 Model5 
       

50.0 Percentiles 0.319  0.179  0.386  0.446  0.071  0.080  0.062  

2.5 Percentiles 0.193  0.088  0.135  0.271  0.032  0.020  0.031  

97.5 Percentiles 0.454  0.305  0.600  0.999  0.134  0.189  0.126  

 Model6 
       

50.0 Percentiles 0.111  0.203  0.725  0.494  0.039  0.038  0.077  

2.5 Percentiles 0.014  0.052  0.515  0.220  0.005  0.004  0.025  

97.5 Percentiles 0.216  0.581  0.989  0.951  0.070  0.117  0.117  

 Model7 
       

50.0 Percentiles 0.316  0.203  0.176  0.293  0.141  0.115  0.077  

2.5 Percentiles 0.233  0.098  0.121  0.186  0.069  0.078  0.054  

97.5 Percentiles 0.406  0.292  0.236  0.386  0.218  0.158  0.106  

 Model8 
       

50.0 Percentiles 0.265  0.172  0.250  0.418  0.073  0.087  0.064  

2.5 Percentiles 0.147  0.113  0.184  0.179  0.037  0.033  0.037  

97.5 Percentiles 0.350  0.298  0.333  0.878  0.113  0.123  0.114  

Note: a to u: Anorectum to Urethra; a to o: Anorectum to Oropharynx; a to u : Urethra to Anorectum; u to o: Urethra to Oropharynx;o to a: 

Oropharynx to Anorectum;o to u: Oropharynx to Urethra;o to o: Oropharynx to Oropharynx. 

 

MSHC unpublished data in 2018 and 2019: Varying the proportion of sequential sexual practices (proportion =100%) 
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Table S6. 8.  The estimated anatomical per-act transmissibility from eight models among 4873 MSM attending MSHC in 2018 and 2019  

(proportion of sequential sexual practices =100%) 

  a to u a to o u to a u to o o to a o to u o to o 

 Model1 
       

50.0 Percentiles 0.351  0.286  0.463  0.408  0.274  0.250  0.105  

2.5 Percentiles 0.015  0.082  0.081  0.259  0.083  0.063  0.031  

97.5 Percentiles 0.485  0.398  0.549  0.463  0.527  0.463  0.172  

 Model2 
       

50.0 Percentiles 0.061  0.282  0.508  0.417  0.047  0.091  0.114  

2.5 Percentiles 0.005  0.179  0.118  0.080  0.005  0.005  0.059  

97.5 Percentiles 0.167  0.402  0.988  0.817  0.089  0.146  0.185  

 Model3 
       

50.0 Percentiles 0.317  0.279  0.165  0.350  0.179  0.156  0.095  

2.5 Percentiles 0.131  0.162  0.039  0.271  0.098  0.067  0.053  

97.5 Percentiles 0.486  0.379  0.306  0.427  0.266  0.258  0.160  

 Model4 
       

50.0 Percentiles 0.280  0.285  0.435  0.391  0.271  0.220  0.104  

2.5 Percentiles 0.049  0.120  0.288  0.315  0.169  0.042  0.050  

97.5 Percentiles 0.419  0.620  0.579  0.851  0.407  0.382  0.193  
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 Model5 
       

50.0 Percentiles 0.285  0.269  0.181  0.368  0.098  0.140  0.109  

2.5 Percentiles 0.192  0.176  0.118  0.238  0.059  0.107  0.068  

97.5 Percentiles 0.391  0.361  0.267  0.448  0.142  0.177  0.154  

 Model6 
       

50.0 Percentiles 0.097  0.289  0.603  0.392  0.060  0.093  0.118  

2.5 Percentiles 0.018  0.137  0.402  0.148  0.009  0.018  0.076  

97.5 Percentiles 0.316  0.580  0.988  0.504  0.097  0.157  0.170  

 Model7 
       

50.0 Percentiles 0.301  0.250  0.140  0.359  0.176  0.155  0.110  

2.5 Percentiles 0.218  0.175  0.093  0.248  0.126  0.117  0.073  

97.5 Percentiles 0.392  0.334  0.223  0.450  0.226  0.217  0.145  

 Model8 
       

50.0 Percentiles 0.278  0.267  0.197  0.363  0.094  0.144  0.100  

2.5 Percentiles 0.144  0.176  0.141  0.241  0.039  0.075  0.074  

97.5 Percentiles 0.389  0.356  0.307  0.443  0.119  0.193  0.134  

Note: a to u: Anorectum to Urethra; a to o: Anorectum to Oropharynx; a to u : Urethra to Anorectum; u to o: Urethra to Oropharynx;o to a: 

Oropharynx to Anorectum;o to u: Oropharynx to Urethra;o to o: Oropharynx to Oropharynx. 
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Model validation using other six anatomical site-specific infection prevalence datasets  

 

MSM attending all Dutch STI clinics during 2008-2017 

Table S6. 9.  The estimated anatomical per-act transmissibility from eight models among MSM attending all Dutch STI clinics during 2008-

2017 

  a to u a to o u to a u to o o to a o to u o to o 

 Model1 
       

50.0 Percentiles 0.226 0.092 0.504 0.365 0.587 0.166 0.067 

2.5 Percentiles 0.020 0.015 0.360 0.063 0.110 0.002 0.007 

97.5 Percentiles 0.376 0.204 0.562 0.470 0.887 0.332 0.119 

 Model2 
       

50.0 Percentiles 0.237 0.086 0.576 0.314 0.550 0.081 0.044 

2.5 Percentiles 0.170 0.024 0.512 0.102 0.196 0.030 0.013 

97.5 Percentiles 0.299 0.169 0.643 0.496 0.785 0.152 0.085 

 Model3 
       

50.0 Percentiles 0.258 0.097 0.519 0.253 0.449 0.135 0.070 

2.5 Percentiles 0.213 0.036 0.423 0.138 0.207 0.042 0.027 

97.5 Percentiles 0.338 0.189 0.638 0.339 0.735 0.183 0.105 

 Model4 
       

50.0 Percentiles 0.271 0.114 0.497 0.248 0.618 0.106 0.062 

2.5 Percentiles 0.185 0.041 0.439 0.139 0.305 0.040 0.030 

97.5 Percentiles 0.351 0.190 0.533 0.342 0.841 0.182 0.110 

 Model5 
       

50.0 Percentiles 0.221 0.103 0.628 0.284 0.435 0.073 0.052 

2.5 Percentiles 0.181 0.047 0.574 0.181 0.237 0.036 0.027 

97.5 Percentiles 0.259 0.156 0.717 0.411 0.637 0.134 0.076 
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 Model6 
       

50.0 Percentiles 0.228 0.084 0.580 0.324 0.520 0.066 0.049 

2.5 Percentiles 0.195 0.047 0.500 0.200 0.329 0.044 0.033 

97.5 Percentiles 0.289 0.120 0.612 0.408 0.696 0.095 0.068 

 Model7 
       

50.0 Percentiles 0.281 0.103 0.522 0.223 0.484 0.102 0.074 

2.5 Percentiles 0.243 0.057 0.434 0.163 0.316 0.065 0.046 

97.5 Percentiles 0.367 0.155 0.594 0.308 0.655 0.128 0.098 

 Model8 
       

50.0 Percentiles 0.239 0.080 0.611 0.272 0.413 0.061 0.049 

2.5 Percentiles 0.203 0.051 0.559 0.213 0.269 0.046 0.039 

97.5 Percentiles 0.286 0.132 0.718 0.405 0.518 0.087 0.068 

Note: a to u: Anorectum to Urethra; a to o: Anorectum to Oropharynx; a to u : Urethra to Anorectum; u to o: Urethra to Oropharynx;o to a: 

Oropharynx to Anorectum;o to u: Oropharynx to Urethra;o to o: Oropharynx to Oropharynx. 

 

1, 011 asymptomatic MSM attending MSHC during 2016–2017 

 

Table S6. 10.  The estimated anatomical per-act transmissibility from eight models among 1, 011 asymptomatic MSM attending MSHC during 

2016–2017 

  a to u a to o u to a u to o o to a o to u o to o 

 Model1 
       

50.0 Percentiles 0.109 0.239 0.381 0.301 0.185 0.040 0.091 

2.5 Percentiles 0.016 0.027 0.210 0.095 0.015 0.004 0.020 

97.5 Percentiles 0.226 0.387 0.471 0.400 0.317 0.084 0.161 

 Model2 
       

50.0 Percentiles 0.024 0.162 0.448 0.620 0.106 0.005 0.039 

2.5 Percentiles 0.006 0.050 0.137 0.224 0.029 0.002 0.018 
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97.5 Percentiles 0.064 0.258 0.648 0.774 0.305 0.015 0.073 

 Model3 
       

50.0 Percentiles 0.166 0.244 0.243 0.293 0.104 0.028 0.084 

2.5 Percentiles 0.043 0.117 0.071 0.168 0.029 0.013 0.049 

97.5 Percentiles 0.213 0.363 0.448 0.722 0.176 0.052 0.132 

 Model4 
       

50.0 Percentiles 0.095 0.244 0.344 0.217 0.177 0.017 0.079 

2.5 Percentiles 0.041 0.146 0.230 0.129 0.110 0.010 0.039 

97.5 Percentiles 0.162 0.317 0.530 0.336 0.324 0.037 0.121 

 Model5 
       

50.0 Percentiles 0.087 0.213 0.246 0.636 0.090 0.012 0.063 

2.5 Percentiles 0.055 0.125 0.149 0.517 0.050 0.009 0.037 

97.5 Percentiles 0.133 0.270 0.497 0.861 0.130 0.025 0.085 

 Model6 
       

50.0 Percentiles 0.036 0.166 0.531 0.558 0.127 0.007 0.048 

2.5 Percentiles 0.017 0.084 0.363 0.363 0.064 0.003 0.029 

97.5 Percentiles 0.098 0.230 0.709 0.812 0.182 0.015 0.065 

 Model7 
       

50.0 Percentiles 0.143 0.253 0.221 0.256 0.112 0.025 0.087 

2.5 Percentiles 0.065 0.156 0.114 0.123 0.069 0.014 0.062 

97.5 Percentiles 0.192 0.344 0.359 0.683 0.177 0.040 0.127 

 Model8 
       

50.0 Percentiles 0.098 0.191 0.284 0.687 0.081 0.013 0.059 

2.5 Percentiles 0.070 0.143 0.174 0.541 0.058 0.010 0.046 

97.5 Percentiles 0.138 0.254 0.377 0.800 0.111 0.019 0.076 

Note: a to u: Anorectum to Urethra; a to o: Anorectum to Oropharynx; a to u : Urethra to Anorectum; u to o: Urethra to Oropharynx;o to a: 

Oropharynx to Anorectum;o to u: Oropharynx to Urethra;o to o: Oropharynx to Oropharynx. 
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 393 MSM attending STD & HIV care clinics in the USA 

Table S6. 11.  The estimated anatomical per-act transmissibility from eight models among 393 MSM attending STD & HIV care clinics in the 

USA 

  a to u a to o u to a u to o o to a o to u o to o 

 Model1 
       

50.0 Percentiles 0.369 0.217 0.481 0.384 0.368 0.287 0.083 

2.5 Percentiles 0.114 0.013 0.205 0.203 0.029 0.098 0.010 

97.5 Percentiles 0.489 0.355 0.529 0.523 0.640 0.412 0.158 

 Model2 
       

50.0 Percentiles 0.149 0.157 0.509 0.465 0.209 0.146 0.044 

2.5 Percentiles 0.046 0.046 0.226 0.251 0.090 0.037 0.008 

97.5 Percentiles 0.512 0.426 0.899 1.000 0.503 0.296 0.129 

 Model3 
       

50.0 Percentiles 0.388 0.224 0.339 0.355 0.249 0.223 0.068 

2.5 Percentiles 0.185 0.108 0.138 0.234 0.143 0.147 0.029 

97.5 Percentiles 0.471 0.297 0.501 0.472 0.614 0.401 0.128 

 Model4 
       

50.0 Percentiles 0.396 0.229 0.492 0.365 0.417 0.260 0.080 

2.5 Percentiles 0.212 0.143 0.314 0.251 0.182 0.138 0.037 

97.5 Percentiles 0.531 0.325 0.533 0.482 0.738 0.348 0.124 

 Model5 
       

50.0 Percentiles 0.236 0.138 0.519 0.899 0.207 0.077 0.040 

2.5 Percentiles 0.076 0.046 0.230 0.316 0.084 0.042 0.011 

97.5 Percentiles 0.373 0.301 0.830 1.000 0.375 0.325 0.082 

 Model6 
       

50.0 Percentiles 0.273 0.219 0.558 0.429 0.283 0.190 0.068 

2.5 Percentiles 0.038 0.069 0.385 0.285 0.173 0.022 0.013 
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97.5 Percentiles 0.437 0.306 0.906 0.998 0.537 0.278 0.130 

 Model7 
       

50.0 Percentiles 0.368 0.210 0.354 0.329 0.286 0.223 0.079 

2.5 Percentiles 0.163 0.114 0.203 0.240 0.144 0.131 0.044 

97.5 Percentiles 0.460 0.297 0.547 0.426 0.476 0.339 0.127 

 Model8 
       

50.0 Percentiles 0.216 0.157 0.423 0.763 0.192 0.094 0.051 

2.5 Percentiles 0.121 0.051 0.214 0.251 0.106 0.044 0.023 

97.5 Percentiles 0.415 0.276 0.669 0.999 0.354 0.260 0.099 

Note: a to u: Anorectum to Urethra; a too: Anorectum to Oropharynx; a to u : Urethra to Anorectum; u to o: Urethra to Oropharynx; o to a: 

Oropharynx to Anorectum; o to u: Oropharynx to Urethra; o to o: Oropharynx to Oropharynx. 

 

 

179 MSM with HIV in the USA 

Table S6. 12.  The estimated anatomical per-act transmissibility from eight models among 179 MSM with HIV in the USA 

  a to u a to o u to a u to o o to a o to u o to o 

 Model1 
       

50.0 Percentiles 0.370 0.132 0.499 0.261 0.536 0.248 0.082 

2.5 Percentiles 0.086 0.015 0.406 0.109 0.062 0.086 0.031 

97.5 Percentiles 0.465 0.279 0.616 0.425 0.900 0.411 0.136 

 Model2 
       

50.0 Percentiles 0.081 0.088 0.698 0.821 0.226 0.029 0.032 

2.5 Percentiles 0.013 0.014 0.557 0.281 0.062 0.007 0.013 

97.5 Percentiles 0.325 0.247 0.865 0.997 0.718 0.261 0.077 

 Model3 
       

50.0 Percentiles 0.287 0.096 0.452 0.212 0.401 0.236 0.069 

2.5 Percentiles 0.087 0.016 0.194 0.092 0.097 0.107 0.041 
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97.5 Percentiles 0.443 0.316 0.633 0.407 0.839 0.327 0.168 

 Model4 
       

50.0 Percentiles 0.337 0.136 0.486 0.273 0.522 0.219 0.076 

2.5 Percentiles 0.127 0.032 0.340 0.139 0.119 0.100 0.044 

97.5 Percentiles 0.437 0.321 0.598 0.386 0.914 0.304 0.119 

 Model5 
       

50.0 Percentiles 0.150 0.118 0.554 0.809 0.253 0.061 0.045 

2.5 Percentiles 0.079 0.022 0.308 0.327 0.103 0.034 0.012 

97.5 Percentiles 0.289 0.195 0.797 0.952 0.384 0.138 0.067 

 Model6 
       

50.0 Percentiles 0.138 0.100 0.712 0.766 0.342 0.063 0.035 

2.5 Percentiles 0.019 0.022 0.453 0.359 0.148 0.007 0.006 

97.5 Percentiles 0.235 0.196 0.851 0.999 0.556 0.154 0.079 

 Model7 
       

50.0 Percentiles 0.347 0.138 0.461 0.241 0.420 0.200 0.078 

2.5 Percentiles 0.175 0.061 0.235 0.153 0.131 0.064 0.051 

97.5 Percentiles 0.460 0.263 0.666 0.369 0.827 0.295 0.130 

 Model8 
       

50.0 Percentiles 0.139 0.111 0.590 0.866 0.204 0.052 0.042 

2.5 Percentiles 0.087 0.069 0.325 0.530 0.119 0.032 0.030 

97.5 Percentiles 0.277 0.238 0.759 0.990 0.361 0.098 0.080 

Note: a to u: Anorectum to Urethra; a to o: Anorectum to Oropharynx; a to u : Urethra to Anorectum; u to o: Urethra to Oropharynx;o to a: 

Oropharynx to Anorectum;o to u: Oropharynx to Urethra; o to o: Oropharynx to Oropharynx. 

 

 

3,049 MSM attending a health centre in Boston, Massachusetts during 2012-2016 
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Table S6. 13.  The estimated anatomical per-act transmissibility from eight models among 3,049 MSM attending a health centre in Boston, 

Massachusetts during 2012-2016 

  a to u a to o u to a u to o o to a o to u o to o 

 Model1 
       

50.0 Percentiles 0.293 0.300 0.476 0.428 0.186 0.115 0.103 

2.5 Percentiles 0.029 0.083 0.196 0.234 0.040 0.018 0.018 

97.5 Percentiles 0.419 0.470 0.517 0.521 0.430 0.238 0.220 

 Model2 
       

50.0 Percentiles 0.259 0.241 0.539 0.574 0.195 0.032 0.065 

2.5 Percentiles 0.067 0.107 0.202 0.374 0.044 0.009 0.021 

97.5 Percentiles 0.396 0.373 0.832 0.973 0.428 0.122 0.134 

 Model3 
       

50.0 Percentiles 0.304 0.347 0.166 0.418 0.209 0.085 0.116 

2.5 Percentiles 0.114 0.196 0.030 0.303 0.079 0.041 0.052 

97.5 Percentiles 0.431 0.436 0.295 0.495 0.347 0.155 0.211 

 Model4 
       

50.0 Percentiles 0.300 0.324 0.467 0.402 0.247 0.101 0.127 

2.5 Percentiles 0.103 0.239 0.292 0.271 0.130 0.044 0.057 

97.5 Percentiles 0.474 0.482 0.558 0.490 0.424 0.173 0.205 

 Model5 
       

50.0 Percentiles 0.238 0.267 0.358 0.733 0.161 0.036 0.055 

2.5 Percentiles 0.113 0.171 0.166 0.638 0.100 0.024 0.032 

97.5 Percentiles 0.292 0.328 0.496 0.856 0.228 0.045 0.081 

 Model6 
       

50.0 Percentiles 0.234 0.287 0.589 0.686 0.244 0.035 0.060 

2.5 Percentiles 0.139 0.184 0.467 0.535 0.165 0.027 0.034 

97.5 Percentiles 0.304 0.391 0.661 0.796 0.387 0.046 0.096 

 Model7 
       

50.0 Percentiles 0.294 0.343 0.170 0.365 0.237 0.057 0.096 
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2.5 Percentiles 0.169 0.283 0.078 0.254 0.159 0.044 0.065 

97.5 Percentiles 0.359 0.419 0.272 0.434 0.346 0.069 0.146 

 Model8 
       

50.0 Percentiles 0.250 0.267 0.354 0.737 0.166 0.033 0.052 

2.5 Percentiles 0.158 0.208 0.207 0.645 0.117 0.025 0.031 

97.5 Percentiles 0.306 0.321 0.428 0.806 0.228 0.040 0.073 

Note: a to u: Anorectum to Urethra; a to o: Anorectum to Oropharynx; a to u : Urethra to Anorectum; u to o: Urethra to Oropharynx;o to a: 

Oropharynx to Anorectum;o to u: Oropharynx to Urethra;o to o: Oropharynx to Oropharynx. 

 

 

1610 MSM attending a community-led test and treat cohort in Thailand during 2015-2016 

Table S6. 14.  The estimated anatomical per-act transmissibility from eight models among1610 MSM attending a community-led test and treat 

cohort in Thailand during 2015-2016 

  a to u a to o u to a u to o o to a o to u o to o 

 Model1 
       

50.0 Percentiles 0.209 0.165 0.386 0.189 0.271 0.093 0.062 

2.5 Percentiles 0.060 0.017 0.154 0.030 0.021 0.012 0.026 

97.5 Percentiles 0.336 0.296 0.513 0.307 0.557 0.202 0.140 

 Model2 
       

50.0 Percentiles 0.104 0.134 0.560 0.398 0.131 0.075 0.039 

2.5 Percentiles 0.042 0.035 0.254 0.131 0.019 0.009 0.014 

97.5 Percentiles 0.240 0.230 0.786 0.695 0.247 0.124 0.079 

 Model3 
       

50.0 Percentiles 0.256 0.178 0.265 0.210 0.195 0.091 0.070 

2.5 Percentiles 0.161 0.072 0.096 0.071 0.068 0.045 0.030 

97.5 Percentiles 0.336 0.287 0.387 0.287 0.315 0.169 0.116 

 Model4 
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50.0 Percentiles 0.173 0.175 0.335 0.162 0.231 0.108 0.075 

2.5 Percentiles 0.081 0.082 0.211 0.079 0.119 0.055 0.028 

97.5 Percentiles 0.275 0.263 0.454 0.299 0.404 0.203 0.099 

 Model5 
       

50.0 Percentiles 0.218 0.129 0.354 0.377 0.128 0.069 0.030 

2.5 Percentiles 0.150 0.049 0.196 0.140 0.061 0.034 0.013 

97.5 Percentiles 0.320 0.206 0.554 0.763 0.199 0.137 0.057 

 Model6 
       

50.0 Percentiles 0.112 0.141 0.590 0.385 0.129 0.076 0.040 

2.5 Percentiles 0.078 0.087 0.437 0.209 0.063 0.027 0.018 

97.5 Percentiles 0.203 0.198 0.732 0.633 0.235 0.138 0.060 

 Model7 
       

50.0 Percentiles 0.213 0.187 0.228 0.186 0.220 0.105 0.059 

2.5 Percentiles 0.089 0.081 0.142 0.127 0.115 0.070 0.035 

97.5 Percentiles 0.279 0.270 0.364 0.250 0.346 0.150 0.076 

 Model8 
       

50.0 Percentiles 0.221 0.124 0.340 0.347 0.121 0.082 0.034 

2.5 Percentiles 0.162 0.086 0.251 0.191 0.085 0.046 0.021 

97.5 Percentiles 0.342 0.252 0.452 0.509 0.164 0.127 0.048 

Note: a to u: Anorectum to Urethra; a to o: Anorectum to Oropharynx; a to u : Urethra to Anorectum; u to o: Urethra to Oropharynx;o to a: 

Oropharynx to Anorectum;o to u: Oropharynx to Urethra;o to o: Oropharynx to Oropharynx. 
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