Supplementary material 2: Parameter estimation
We describe the data sources and statistical methods used to estimate the model parameters. Further details about the data-sources and likelihood functions have been previously published1.


Estimation of  (used in models 1-3)




No data sources are available that directly inform . However, routine data on the rate of PID diagnosed in the general population in England () are available: Hospital Episode Statistics (HES),2 General Practice Research Database (GPRD)3, and KC-60, the routine returns from STI clinics4. Data for 2002 from each of these sources by age-group along with census population estimates5 for women are presented in table WA2.1. There is a degree of overlap between the three sources. After consultation with experts we take the total of the STI, GPRD, and HES data, within each age group to provide information (with a Binomial likelihood) on an upper bound for the number of diagnosed PID and we take the number of STI clinic cases plus the largest from GPRD or HES cases to provide information (with a Binomial likelihood) on a lower bound. We assume the true PID incidence rate is uniformly distributed between these bounds. A more direct estimate of the PID incidence is the control arm of the POPI chlamydia screening trial6. Participants were alerted to the risks of PID as part of the consenting process and knew they would be followed up at the end of the study. As such it’s likely that all or most PID for which symptoms developed would have been detected so the data provide an estimate of the incidence rate of symptomatic PID . To map these estimates to  we identified one study providing estimates of the proportion of PID that is symptomatic, and diagnosed.7 This is a cross-sectional study of 36 women with TFI. 11 reported a previous diagnosis of PID, 21 reported a history of symptoms but no diagnosis, and 4 reported no history of symptoms or diagnosis. We used Bayesian multi-parameter evidence synthesis methods8 9 to assess the consistency of all of these data sources and to jointly synthesise them to calculate pooled estimates of all the parameters using the relationship:





Where  is the proportion of episodes that are symptomatic. Estimates obtained for  and are given in table WA2.2. 


Estimation of  (used in models 1-3)



We could not find any data that directly inform  or any function of  and  that allows them to be identified. Instead we use an estimate of the ratio of infection and re-infection rates for Chlamydia trachomatis from a recent evidence synthesis of data on the incidence, prevalence and duration of CT infection in women in England10. The re-infection rate could not be estimated for the general population so we use the estimate for the GP setting of 7.08 (95%CrI; 3.97,11.6) and there was no evidence that this ratio varies by age. Follow-up was only for an 18-month period11 but we assume it is valid for 2 years. 


Estimation of  (used in models 1-2)

Laparoscopic examination of clinical PID cases is no longer performed. However, several epidemiological studies provide relevant data. The Lund study12 analysis relates to hospital-diagnosed PID that has been laparoscopically confirmed. The proportion of all those referred with clinical PID who were confirmed by laparoscopy fell systematically from 80% in those recruited 1960-64 and 1965-69, to 78% in 1970-74, to 70% in 1975-79, and to 60% in 1980-8413. A 2003 paper by Simms14 reviews 7 studies reporting between 31% and 79% confirmation rates, with the lowest figure coming from the most recent study published in 2003. A continuing decrease in the proportion of clinical PID that is confirmed on laparoscopy is probably to be expected in view of the fact that it is now recognised that acute PID is difficult to diagnose because of the wide variation in the symptoms and signs. Many women with PID have subtle or mild symptoms15-17. Because of the difficulty of diagnosis and the potential for damage to the reproductive health of women (even by apparently mild or subclinical PID), health-care providers are now advised to maintain a low threshold for the diagnosis of PID15 16. So the most relevant evidence likely comes from a recently published UK study on a cohort of women with abdominal pain18. 112 women were graded as “almost certain”, “probable”, or “possible” PID, or were “very unlikely” to have PID on the basis of their symptoms. 42.9% (12/28) of those with grades as having at least probable PID were confirmed on laparoscopy, and 87% of these had high titres of specific IgG antibody to CT. If a grading of “possible PID” is included, 19/56 (33.9%) were confirmed. The definition of “probable” here accords with the definitions used in our analyses of routine UK data above. From these data we assign an informative prior to  of the form:



Note that we could have jointly estimated the model parameters using the same data we used as well as the Lund data using MPES methods8 9. However, as we do not have a clear idea of the proportion likely to have been diagnosed we decided against this.



Table S2.1. Number of incident cases of diagnosed Pelvic Inflammatory Disease in England, 2002.

	Age
	Hospital Episode Statistivs
A
	General Practice Research Databasea
B
	Genitorurinary Medicine Clinicsb
C
	Min
C+Max(B,A)
	Max
A+B+C
	Female Population

	16-19
	1233
	5083
	3212
	8295
	9528
	1199600

	20-24
	3101
	8842
	4399
	13241
	16342
	1519100

	25-34
	9756
	14932
	3919
	18851
	28607
	3502100

	35-44
	10526
	9609
	1388
	11914
	21523
	3795600



a Definite and probable PID as defined in French et al3
b Data by age not available for 2002 so we assume the age distribution for these data were the same as in 2009


Table S2.2. Results of the synthesis of evidence on the incidence of all-cause PID in England from a multi-parameter evidence synthesiss of incidence, prevalence, and duration data1

	Parameters
	Age
	model

	PID incidence, % per year
	16-19
	2.1 (1.5, 2.9)

	
	20-24
	2.8 (2.0, 2.8)

	
	25-34
	1.9 (1.3, 2.8)

	
	35-44
	1.3 (0.78,1.9)

	
	
	

	
	16-24
	2.5 (1.8, 3.4)

	
	25-44
	1.6 (1.1, 2.2)

	
	16-44
	1.8 (1.3, 2.5)

	
	
	

	% of PID diagnosed
	16-44
	36.0 (26, 48)

	% of symptomatic PID undiagnosed
	16-44
	51.4 (39, 63)

	% of PID that’s asymptomatic 
	16-44
	12.6 (4.3, 25)
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