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Executive summary 

Background 

This report is designed as a companion guide to users of the Sexual and Reproductive 

Health Return on Investment Tool published by Public Health England (PHE). The tool 

allows users to tailor health economics evidence to their local setting to inform the 

commissioning of sexual and reproductive health services. 

 

All users of the tool are encouraged to review and understand this summary and 

sections 1 to 5 of the report, as the contents are necessary to effectively interpret the 

results produced by the tool. Those interested in a more detailed explanation of the 

methodology are encouraged to also review Appendices 1 and 2. Appendix 3 gives 

links to other tools and evidence that may be valuable for sexual health commissioners. 

 

Good sexual and reproductive health and wellbeing is an important contributor to 

overall wellbeing. In 2013, commissioning arrangements for sexual, reproductive health 

and HIV were introduced as part of the implementation of the Health and Social Care 

Act 2012. Under these arrangements, local authorities receive a ring-fenced grant that 

should be used only for public health functions. 

 

Healthcare commissioners are increasingly being challenged to prioritise high value 

interventions due to constraints being placed on local authority budgets, while meeting 

their statutory responsibilities. In terms of sexual and reproductive health service 

provision, PHE has recently identified priority areas for improvement such as: reducing 

rates of sexually transmitted infections (STIs), increasing participation in chlamydia 

screening, reducing the transmission and early death from HIV, and reducing unwanted 

pregnancies especially among teenagers. 

 

The recent consensus statement on reproductive health will support the development 

of an action plan (to be published in 2020) to inform local prioritisation and planning 

(PHE, 2018a).   
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About the tool 

The return on investment (ROI) tool presented in this report was made in Microsoft 

Excel. It quantifies the costs and benefits associated with a range of sexual and 

reproductive health (SRH) interventions. The tool focuses on young people (aged 15 to 

24) as a population subgroup. 

 

This subgroup was selected following an initial evidence review, which identified more 

and higher quality evidence for this group compared to the other groups under 

consideration, namely men who have sex with men (MSM) and women across the life 

course. PHE may decide to extend this tool or develop additional ROI tools for these 

groups in the future. 

 

The following interventions are included within this ROI tool: 

 

• condom distribution via C-card schemes (all genders) 

• condom distribution via school and college-based programmes (all genders) 

• full STI test via online service (all genders) 

• chlamydia screening (cis- and transgender men) 

• e-partner notification (all genders) 

• additional emergency contraception provision when emergency contraception is 

given (cisgender women and transgender men) 

• oral contraceptive provision when emergency contraception is given (cisgender 

women and transgender men) 

• reduced time from diagnosis to treatment (all genders) 

 

The model is based on multiple data sources that ask people their sex or gender but do 

not explicitly collect their gender identity or whether it is the same as the sex assigned 

at birth. Because of this, we assume that people’s declared sex or gender is the same 

as their sex assigned at birth. This is unlikely to affect the aggregate results of the tool, 

but it limits the value of the tool for assessing the specific effect of interventions on 

transgender individuals. 

 

These interventions represent a subset of SRH services identified by PHE. They reflect 

interventions which have sufficient evidence to be modelled effectively within the scope 

of this tool. They do not cover all services, or even all services which represent good 

value for money. As such, other interventions which are not covered by this tool should 

also be considered in commissioning decisions. 

 

The decision to model female chlamydia screening only reflects availability of evidence, 

and does not prejudge the outcome of the recent consultation on National Chlamydia 

Screening Programme (NCSP) policy.   
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The interventions included do reflect a range of settings (for example, sexual health 

clinics, education settings, online and pharmacies) and type of services (STI testing, 

condom distribution and other contraception).  

 

The evidence review undertaken for this tool involved 2 literature searches of sexual 

and reproductive health interventions to identify evidence for the cost effectiveness of 

interventions. These reviews resulted in 26 papers being identified following review and 

analysis. Papers were assessed against criteria (detailed in Appendix 1), and 8 were 

selected to form the basis of the interventions modelled in this tool. 

 

The tool itself is based primarily on 2 models recreated from peer reviewed sources, 

with a model of STI prevention, testing and treatment derived from Sadler et al (2017) 

and the pregnancy model based upon PHEs pre-existing Contraception ROI tool  

(PHE, 2018b).  

 

The ROI tool can be used by healthcare commissioners to assess which of these 

sexual and reproductive health interventions represent the best value for money for 

their locality, bearing in mind the tool’s limitations in this comparison (see Section 5). 

 

They can enter their own local data on population and prevalence, the amounts being 

spent and the associated local uptake of the interventions to produce an estimation  

of ROI.  

 

The tool is intended to be set up and run in various scenarios by users; as such, results 

vary depending on the scenario. However, Figure 1 provides some example results 

from a scenario detailed in Section 4. 

 

A scenario is a package of the interventions the user is interested in, for instance they 

could set the current scenario to what services they currently invest in and future 

scenario to a different package they are interested in and calculate the ROIs of 

changing their allocation. 

 

In this example, everything but the uptake of the interventions is left unchanged. Also, 

the ROI of interventions is calculated for eligible populations across the whole of 

England compared to a no intervention scenario, where none of these interventions  

are used. 

 

The no-intervention scenario acts as a baseline to calculate an ROI against. It is not 

intended for planning purposes, as for some interventions, for example, chlamydia 

screening, it is not a viable option.   
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Understanding the tool’s results and limitations 

Figure 1: Tool results from an example scenario 
 

 
Click here for a larger image 
 

The example scenario suggests that the ROI figures are generally considerably above 

one, meaning that the benefits from spending in this area far outweigh the costs. A 

return on investment figure of one means the benefits in terms of costs saved and 

health improved are equal to the costs of the intervention. 

 

These results suggest that continued investment across these services is attractive 

where budgets allow. 

 

In this scenario, the benefits of spending on contraceptive interventions outweigh the 

costs and spending is cost-saving to the government in the longer term. 

 

The benefits of spending on STI testing interventions also outweighs the costs, but 

spending is not directly cost saving, because more diagnoses leads to higher treatment 

costs; however, the additional benefits in terms of health more than compensate for 

these additional costs. 

 

The tool has several limitations, some of which could materially affect the results. The 

main limitation is that the STI model is a static model, focusing on those tested and 

treated rather than the whole population. 

 

This means that the ROI figures underestimate the true ROI of STI interventions, as 

they do not capture the benefits of cases averted by additional testing and treatment. 
  

Step 3. Results Review the model results for the different scenarios being specified in the previous step and how they should be interpreted

Select scenario results to display:

C-card scheme 6.6 to 1 11.6 to 1

Condom availability in schools 5.9 to 1 6.9 to 1

Online STI service -0.4 to 1 5.2 to 1

E-partner notification -1.0 to 1 4.3 to 1

Chlamydia screening: women 0.0 to 1 1.3 to 1

Reduced time from test to result N/A to 1 N/A to 1

Extra emergency contraception 15.6 to 1 15.6 to 1

Oral contraception with EHC 10.9 to 1 10.3 to 1

£24,823,399

£2,225,390

£873,955

(£186,102)

-527

-7,891

0 75,727

-4,809

-344

-670

£41,507

-515

0

-1,136

£0

£0

£0

£2,595,927

0

(£3,549,443)

Pregnancy and STI Interventions

Current vs No Intervention

ROI

inc. QALYS

Other 

cost savings

NHS 

cost savings

Local authority 

cost savings

STI 

sequelae

STI 

cases 

£17,048,164

44,733

0

359

-241

-2

-24

0

0

-4,504

£308,501

-4,805

£40,832

(£40,612)

93

£2,458,870

£2,230,201

(£6,107,925) (£3,485,285)

£1,120,963

STI Interventions only

Pregnancy Interventions only

£24,773,734

£431,868

£4,170,118

£226,786

£26,510,059 0

£3,652,579

£390,832

-79

£2,662,401

826

0

0

0

-1,171£0

£0

£3,677,610

-553

477

-4,441

£6,336,414£7,332,785

Unplanned 

pregnancies

STI 

diagnoses

ROI

exc. QALYS

Extra 

program cost

https://khub.net/documents/135939561/174103489/Step+3.+Results.png/9837e1b2-1601-4e7f-cac3-5d86e709e1aa?t=1591028041401
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This limitation particularly affects the ROIs of chlamydia screening, online testing and  

e-partner notification. The value for the ROI of chlamydia screening is consistent with 

the evidence base for chlamydia screening as summarised by PHE in 2019 and 

reviewed prior to recommendations for changes to the NCSP.  

 

Other limitations include that all sex is assumed to occur between people of opposite 

sex, which limits the tool’s ability to focus on MSM or women who have sex with women 

(WSW).  

 

The model also makes simplifying assumptions about distribution of sexual activity and 

STIs, and that estimates of health loss associated with each of the diseases modelled 

do not capture all possible complications.  

 

Finally, the STI model and pregnancy model have different approaches and scopes, 

which makes it difficult to compare outcomes of interventions targeting these different 

outcomes. Users are encouraged to focus on comparison of interventions with similar 

outcomes. 
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1) Introduction 

Good sexual and reproductive health and wellbeing is an important contributor to 

overall wellbeing. In 2013, commissioning arrangements for sexual, reproductive health 

and HIV were introduced as part of the implementation of the Health and Social Care 

Act 2012. 

 

Local government responsibilities for sexual health services were further detailed in 

‘The Local Authorities (Public Health Functions and entry to Premises by Local 

Healthwatch Representatives) Regulations 2013’.  

 

Most sexual health services are commissioned by local authorities, and include: 

 

• contraception 

• STI testing and treatment 

• sexual health aspects of psychosexual counselling 

• sexual health specialist services 

• HIV social care 

• wider support for teenage parents 

 

In 2013 the Department of Health published a framework for sexual health 

improvement (DHSC, 2013). This included the aim of reducing inequalities and 

improving the position in 4 priority areas: 

 

• reduce STI rates 

• reduce HIV transmission rates and avoidable deaths 

• reduce unplanned pregnancies 

• continue to reduce ‘under 16 and 18’ conception rates 

 

The quality of sexual and reproductive health and HIV services rely in part on effective 

commissioning. Appendix 3 details many of the resources that are available to support 

local authority commissioners. However, these tools have not specifically addressed 

the relative value for money from a range of different interventions. 

 

There is a growing base of literature which has evaluated SRH interventions for their 

impact and cost-effectiveness. A good example is contraception, for which an 

investment of £1 is estimated to return £9 of cost savings to the government  

(PHE, 2018b).   
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PHE’s contraception tool gives different results from the tool detailed in this report 

because it uses a different methodology, and reviews contraception more broadly.  

This evidence base is identifying clear benefits in terms of health outcomes and costs 

savings from various sexual health interventions. 

 

PHE commissioned Optimity Advisors to synthesise this growing body of evidence into 

the ROI tool detailed in this report. The tool allows users to tailor health economics 

evidence to their local setting to inform the commissioning of sexual and reproductive 

health services. Local commissioners can use the evidence generated from this ROI 

tool to propose investments in this area and commission any of the interventions in this 

tool with confidence that the evidence suggests that their benefits outweigh their costs. 

 

The complexity of commissioning for sexual and reproductive health services 

demonstrates the importance of collaborative approach with local authorities. Existing 

PHE guidance, tools and publications emphasise that, in addition to local authorities, 

stakeholders also include NHS commissioners (clinical commissioning groups (CCGs) 

and NHS England), service providers, local public health practitioners, as well as 

service users.  

 

While the ROI tool is primarily aimed at local authority commissioners, the advent of 

Integrated Care Systems raises distinct opportunities for sharing the risks and benefits 

from interventions across the health system. 

 

This ROI tool has the potential to support delivery of a variety of national guidance and 

action plans, best practice guidance for diagnosis and treatment, and national 

screening programmes. It can also be adapted to analyse local priorities and needs 

based on local data. 

 

Previously, PHE has identified priority areas for improvement through the Public Health 

Outcomes Framework, such as: reducing rates of STIs, increasing participation in 

chlamydia screening, reducing the transmission and early death from HIV, and 

reducing unwanted pregnancies especially among teens. The recent consensus 

statement on reproductive health will support the development of a new action plan to 

inform local prioritisation and planning. 

 

The large number of interventions related to sexual and reproductive health meant it 

was impractical to include all possible interventions in the ROI tool. Therefore, Optimity 

Advisors and the project’s steering group agreed that it would be best to produce a 

more comprehensive tool for services for young people, rather than a tool including a 

more limited number of interventions for all target groups. Other important sub groups 

considered were MSM and women across their life course.  
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Optimity Advisors carried out an initial evidence review and proposed that the tool 

should focus on young people, as there appeared to be higher quality evidence for this 

group than others. PHE may decide to extend this tool or develop new ROI tools for 

these other target groups. 

 

This report is designed as a companion guide to users of the Sexual and Reproductive 

Health Return on Investment Tool published by Public Health England (PHE). 

 

All users of the tool are encouraged to review and understand the Executive Summary 

and sections 1 to 5 of the report, as the contents are necessary to effectively interpret 

the results produced by the tool. Section 2 details the interventions modelled in this tool 

and how their costs and effects were estimated.  

 

Section 3 gives a non-technical summary of the model; this section is intended to give 

all users a fundamental understanding of the model framework. 

 

Section 4 details an example scenario that users can work through to understand how 

to use the tool and review its results. Section 5 highlights the main limitations to users, 

as these are essential to contextualise the results for decision making. 

 

Interested users would also benefit from reviewing the technical appendices. Appendix 

1 gives interested users a better understanding of the evidence review protocol. 

 

Appendix 2 reviews the model structure in considerable technical detail. 

 

Appendix 3 gives links to further commissioning resources PHE offers for SRH 

commissioners. 

  



Sexual and Reproductive Health Return on Investment Tool: Final Report 

 

14 

2) Interventions modelled in this tool 

The interventions in Table 1 are modelled within this ROI tool. They are included 

because they have sufficient evidence to be modelled effectively within the scope of 

this tool. They do not cover all SRH interventions, or even all SRH interventions that 

represent good value for money. 

 

Users should understand that this tool conveys the best available current evidence on 

the value for money of tested interventions, but that evidence base is imperfect and not 

universal across interventions. The interventions included do reflect a range of settings 

(for example, sexual health clinics, education settings, online and pharmacies) and 

types of interventions (STI testing, condom distribution and other contraception). 

 

Though only some services are modelled in the tool, the results show tentative 

evidence that SRH services represent good value for money in general, as these 

interventions were not cherry-picked because they are particularly cost-effective. 

 

Against that backdrop, commissioners should understand that these interventions are 

included because of their evidence-base, but that many other services are likely to offer 

value for money and should be considered in commissioning decisions. Also, the exact 

designs of these interventions are not set in stone and could be tailored to fit a local 

context and objectives. 

 

For instance, 2 of the interventions focus on distributing additional contraception to 

those who seek emergency contraception; though these interventions focus on the 

contraceptive pill and additional emergency contraception, it seems reasonable to 

expect that giving advice on long acting reversible contraception or condoms at these 

opportunities may also represent value for money. 

 

Similarly, the condom distribution schemes modelled both involve gatekeepers to 

condom provision; however, reducing the gatekeeping processes while maintaining 

safeguarding requirements might increase uptake and reduce costs. 
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Table 1: Interventions included in the model 

 

Pregnancy and STI interventions 

Intervention Description Unit Cost Effect 

C-card scheme A C-card entitles 

users to free 

condoms, following a 

consultation on 

condom usage and 

STIs with a health 

worker. The 

consultation generally 

explains how to use 

the scheme and 

signposts young 

people to other 

relevant services. 

£11.61 

 

Unit cost per C-

card user 

 

Author calculations 

based on 

(Jablonskas, 2010; 

Lincoln County 

Council, 2010; 

Sadler et al, 2017). 

RR: 1.84 

 

Relative risk of condom 

usage for those who uptake 

the card. Based on a 

Swedish school-based 

condom card programme 

(Larsson et al, 2006). This 

result has come from a 

slightly different intervention 

in a different country, so 

should be treated with 

caution. The relative risk 

(RR) above was adjusted 

for card uptake. 

Condom 

availability in 

schools 

 

 

Condom availability 

programmes in 

schools are schemes 

where condoms are 

offered to students for 

free, along with 

education, from school 

staff such as school 

nurses. The potential 

population is based on 

the 15-17 year old 

population – where 

young people could 

also be in other 

education setting, for 

example, colleges. 

£10.67 

 

Unit cost per pupil, 

at a school or 

college offering 

condoms. It 

includes school 

nurse time and 

condoms. This cost 

is calculated based 

on 40% of pupils 

using the service, 

as observed in 

Blake et al (2003).  

RR: 1.31 

 

Blake et al (2003) 

compared condom use in 

schools with condom 

availability programmes in 

the United States of 

America to those that did 

not. An offsetting effect on 

the use of other 

contraception was 

observed, and is 

incorporated to the model.  

  



Sexual and Reproductive Health Return on Investment Tool: Final Report 

 

16 

STI only interventions 

Intervention Description Unit Cost Effect 

Online STI 

service 

STI self-sampling kits 

accessed via the 

internet. This is based 

on a programme 

called SH:24. 

£33.92 

 

Cost per person 

returning a test, 

given by SH:24. 

RR: 2.07  

 

Wilson et al (2017) 

estimated the relative risk of 

test uptake when offered 

online testing compared to 

the control group. 

E-partner 

notification 

Electronic partner 

notification based on a 

tool by SXT. 

£2.00 

 

Cost of partner 

notification per 

index patient, 

offered by SXT. 

Chlamydia RR: 1.10 

Gonorrhoea RR: 1.76 

Syphilis RR: 1.50 

HIV RR: 1.11 

 

Oliveira (2019) estimated 

the relative risk per 

condition of increased 

number of contacts tested 

per index case. 

Chlamydia 

screening: 

women 

 

 

Chlamydia screening 

(based on the National 

Chlamydia Screening 

Programme) for 

females only. 

£54.50 

 

Average cost of a 

chlamydia test for a 

woman in a 

screening setting. 

61% reduction in pelvic 

inflammatory disease (PID) 

 

(Price et al, 2016)  

 

Reduced time 

from test to 

result 

 

 

Rapid sexual health 

testing through an in-

house laboratory 

(Dean Street Express, 

London). 

No default cost 

provided – no 

appropriate cost 

proxy could be 

found. 

Chlamydia: 3 per 1,000 

Gonorrhoea: 0.1 per 1,000  

 

Whitlock et al (2017) 

estimated cases of 

chlamydia and gonorrhoea 

prevented due to reduced 

time to test result, reducing 

transmission during that 

time. 
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Pregnancy only interventions 

Intervention Description Unit Cost Effect 

Extra 

emergency 

contraception 

 

Advanced provision of 

(additional) emergency 

contraception to those 

requesting emergency 

contraception. 

£5.20 

 

Cost per person: 

tariff + indicative 

NHS price for 

levonorgestrel. 

31% compared to 19% 

 

Ekstrand et al (2010) found 

an increase in use of 

emergency contraception 

after unprotected sex 

compared to control group 

(without an increase in sex 

without contraception). 

Oral 

contraception 

with 

emergency 

hormonal 

contraception 

 

 

Provision of oral 

contraception, 

alongside emergency 

contraception, for 

those requesting 

emergency 

contraception. 

£50.21 

 

Cost per person: pill 

cost plus fifteen 

minutes of 

pharmacist time. 

Plus follow on costs 

of additional pills 

and a GP or SRH 

appointment to 

receive additional 

pills for those who 

continue past the 

initial pills. 

34% compared to 10% 

 

Michie et al (2014) 

estimated the proportion 

using oral contraception at 

6-8 weeks. It was assumed 

there was 40% 

discontinuation in pill use 

based on a selection of 

evidence (Balassone, 1989; 

Moreau et al, 2007; 

Rosenberg and Waugh, 

1998). The gain in pill use 

was assumed to come 

proportionately from other 

methods of contraception 

including no method. 
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3) Model non-technical summary 

The tool captures outcomes that relate to STIs and unintended pregnancies. The 

results are estimated using 2 separate but related models, which are set out briefly 

below, and in detail in Appendix 2. As with any model, this process is imperfect, and 

users are strongly encouraged to read and understand Section 5 on Tool limitations 

before using the results for decision making. 

 

STI model 

Users can tailor certain aspects of this model. They can select a geographic region of 

interest, and over-ride the population or disease prevalence data which feed into the 

model. They can also select the uptake, costs and effectiveness of each of the 

interventions targeting STIs.  

 

The STI model has baseline parameters for contraception use, testing rates, partner 

notification rates, and diagnosis and treatment rates. Interventions affect this baseline 

based on the evidence reviewed. These parameters then influence other variables for 

the following STIs: chlamydia, gonorrhoea, genital warts, syphilis and HIV. 

 

These variables are the number of each STI, and the proportion which are tested and 

treated. For HIV it is assumed that treatment is delayed, rather than it never occurs. 

Partner notification happens for some confirmed cases. 

 

Each STI case, treated or untreated, has a cost and health outcome associated with it, 

as do the resulting disease sequelae (complications). The costs captured are treatment 

costs, testing costs, and partner notification costs. These costs and health outcomes 

are then converted into monetary values and aggregated. 

 

The model is static, so only captures the direct effects on those receiving interventions, 

not the wider population effects because the effects of preventing onward transmission 

to sexual partners is not accounted for. Consequently, the ROIs for interventions that 

impact STIs are likely to underestimate the true ROIs. 

 

This model captures the benefits and costs associated with the STI cases that occur in 

a population over a year, even if those benefits or costs fall some years in the future 

(for example, in the case of long-term disease complications).   
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Unintended pregnancy model 

As with the STI model, users can select a geography of interest and override the 

population data. They can also update the uptake, costs and effectiveness of 

interventions which aim to reduce unintended pregnancies.  

 

The unintended pregnancy model uses the same baseline parameters for 

contraception use as the STI model; interventions affect this baseline contraception 

use. The types of contraception modelled are condoms, the pill, IUD, implant, 

emergency contraception and no method. These forms of contraception all have 

different failure rates; as such, changing the pattern of contraception use influences the 

number of unintended pregnancies. 

 

The model captures the costs of benefits and tax credits, and public services, which 

arise from unintended pregnancies. These costs may fall to national government, local 

authorities, or the NHS. These include the child’s education, health care costs, child 

benefits and tax credits, and costs associated with birth. 

 

Unintended pregnancies can either be unwanted (the mother does not want to get 

pregnant ever) or mistimed (the mother wants to get pregnant in the future). Where 

births are unwanted, the full value of these costs is included, where pregnancies are 

mistimed only some of the costs are incurred, based on the difference in the value of 

money now or in the future. These costs are quantified over a 10-year timeframe. 

 

ROI calculation 

If the interventions lead to health benefits, they are measured by Quality Adjusted Life 

Years (QALYs). These benefits are assigned a monetary value of £60k per QALY, the 

standard cross-government figure, so they can be included in the ROI (see Appendix 2 

for more details). The monetary values of the benefits of the intervention (in terms of 

costs saved and health gains) are then compared to the costs of delivering the 

intervention in order to calculate an ROI, this formula is shown by Equation (1).  

 

                                       Intervention ROI =
Intervention benefits

Intervention cost
                                   (1) 

 

The tool reports ROIs for interventions both including these health benefits and 

excluding them, focusing on monetary benefits only. 

 

At the highest level, the model steps to estimate this ROI are shown in Figure 2. The 

red boxes indicate data and assumptions that users can override in the tool’s 

dashboard. The blue boxes are the inner workings of the model that users do not have 

access to. The grey boxes are results stages the user observes in the dashboard.   
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Figure 2: simplified model schematic 
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Intervention mapping  

The interventions are described in detail in the Intervention section of the report 

(Section 2). Table 2 shows how each intervention interacts with the back-end models 

(an X indicates that intervention affects those outcomes). Each intervention affects 

baseline parameter values and thus either impacts STIs outcomes, unintended 

pregnancy outcomes, or both. 
 
Table 2: Mapping of which outcomes each intervention affects 
 

Intervention 
Baseline parameter 

impacted 
STI 

outcomes 

Unintended 
pregnancy 
outcomes 

C-card scheme Condom use X X 

Condom availability in 
schools/colleges 

Condom use X X 

Online STI test All STI testing rate X  

E-partner notification 
Partner notification 

rate 
X  

Chlamydia screening: women 
Chlamydia testing 

rate 
X  

Extra emergency contraception 
Emergency 

contraception use 
 X 

Oral contraception with EHC Pill use X X 

Reduced time from test to result Diagnosis speed X  
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4) Using the tool and interpreting results 

The user interface for the tool was developed by Optimity Advisors. They undertook 

considerable engagement with potential end users in order to design an interface that 

is user-friendly and offers users with the most relevant information for commissioning 

services. 

 

The tool dashboard is broken down into 3 steps: 

 

1. The model default parameters are estimates of national disease prevalence and ONS 

population estimates for the locality specified, but some of these parameters can be 

overwritten. 

2. Each intervention has default assumptions around its uptake (which is based on a 

feasible value), and its unit cost and effect size (which is based on literature). These 

parameters can be overwritten. 

3. The tool estimates results for each intervention tailored to the locality, this includes the 

health impact, financial impact across different areas of government and ROI. 

 

The following section gives an account of how to use the tool, what can be updated and 

how to interpret the results. It also gives an example of how to answer the following 2 

questions: 

 

• what would be impact of offering the Online STI Service to all young people across 

England? 

• what would the costs and benefits be of trialling the condom availability in schools 

programme in 10% of English schools and colleges? 

 

This is simply an example, which may help users to understand how to tailor the tool to 

their needs. 

 

Step 1: Model settings 

The user can focus on different local populations of interest such as a local authority or 

CCG. The most locally relevant published data from the ONS will be applied to the 

model for population size, proportion aged 15 to 24 and gender distribution. National 

estimates of disease prevalence from various sources will be applied. This data can be 

over-written by the user if they have more recent or locally relevant data available to 

them and can be reset back to the default populated value.   
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In the example shown by Figure 3 the user selects England (circled in red), the default location 

for the model. The user does not override any of the default population or disease prevalence 

rates, as they do not think they have any additional evidence, and adjusting these numbers 

does not help them to answer their questions. 

 

Figure 3: Screenshot from the model setting on the Dashboard tab of the ROI tool 

 

Click here for a larger image 
 

Step 2: Model interventions 

The user can view the sexual and reproductive health interventions that have been 

included within the ROI tool. There are 3 scenarios which the user can use to calculate 

ROIs: the current scenario, a future scenario and a no intervention alternative scenario 

(where uptake for all these interventions is 0). If users are trying to explain the value 

offered by these services in general, then comparing their current service levels using 

the current scenario to no intervention scenario is recommended. 

 

However, if users are trying to calculate the ROI of changing from their current service 

level to a future hypothetical service level, then users are recommended to use the 

current scenario for their current service level and the future scenario for what they 

would like to achieve. In the default view the user observes the current scenario 

compared to the no intervention scenario. 

 

Also, current and future scenarios are specified to have the same costs and uptake by 

default. However, the user can edit these values to model different scenarios. For 

example, they could investigate the ROI of increasing uptake of an intervention to 20% 

compared to 10%.  

https://khub.net/documents/135939561/174103489/Step+1.+Model+settings.png/8e3bf3c3-42fb-c5f9-7f5c-7e1724b2ef47?t=1591027877834
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One intervention, reduced time to test result, requires a user inputted cost for the ROI 

to be calculated, because the study this intervention is based on did not cost the 

intervention. 

 

In the example shown in Figure 4, the user has left the testing rate of the Online STI 

Service to at 29.5% because that is the testing rate observed in areas that have offered 

online testing to young people. They have also reduced the uptake of condoms 

availability in schools to 10%, in order to see how much a trial implementation on 10% 

of the English population might cost, and what the returns would be. 

 

The user did not make any other changes to the default effectiveness or other 

variables, as they did not have additional evidence to that reflected in the tool. 
 
Figure 4: Snapshot of some of the intervention-specific parameters in the ROI tool 

 
Click here for a larger image 

 

Step 3: Model results 

The user can view the outputs that are produced by the settings input in Step 1 and 

Step 2. The user is able to specify which sets of results they would like to view, and 

they have the option of comparing current uptake to no intervention, hypothetical future 

uptake to no intervention and current versus future practice. 

 

Figure 5 shows the results. They were only interested in one package of interventions, 

and so the setting for which package of interventions is being modelled is left on 

Current vs No Intervention (circled in red). If they were also interested in the ROI of 

20% trial compared to 10% trial for the condoms in schools, they could have put the 

future scenario uptake as 20% in step 2 and then changed the scenario to future vs 

current.   

https://khub.net/documents/135939561/174103489/Step+2.+Intervention+inputs.png/02203c8a-7e5c-427b-d454-2f71bb74559d?t=1591027950864
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Figure 5: Snapshot of the results of the ROI tool for an example set of parameters 

 

Click here for a larger image 

 

The interventions and their results are then stratified into 3 separate groups also shown 

by Figure 5: Pregnancy and STI interventions, STI interventions only and pregnancy 

interventions only. Such stratification has been implemented to encourage users to 

compare similar interventions, with similar modelling approaches, to each other. 

 

The user is presented with the extra program cost associated with each intervention 

and a breakdown of the impact the intervention has in terms STI cases, STI diagnoses, 

STI sequelae and unplanned pregnancies. 

 

The associated cost savings are then displayed stratified by who they accrue to (local 

authority, NHS or other) and ROI metrics. Any bracketed red numbers in the cost 

savings columns are negative – meaning that the intervention leads to greater costs in 

this area, rather than cost savings. 

 

The user can use the tool to answer the questions they are interested in. They would 

find that the Online STI Service has an estimated ROI 5.2, where this estimate includes 

the monetised value of health gains. Most of the benefits come from the health gain, as 

there are additional costs to the NHS and local government due to more intensive STI 

treatment. 

 

They also find the national rollout would cost £24.8m. They have read the limitations in 

Section 5 of this report however, so know that there may be more cost savings due to 

reduced STI prevalence, which are not captured by this model.  

Step 3. Results Review the model results for the different scenarios being specified in the previous step and how they should be interpreted

Select scenario results to display:

C-card scheme 6.6 to 1 11.6 to 1

Condom availability in schools 5.9 to 1 6.9 to 1

Online STI service -0.4 to 1 5.2 to 1

E-partner notification -1.0 to 1 4.3 to 1

Chlamydia screening: women 0.0 to 1 1.3 to 1

Reduced time from test to result N/A to 1 N/A to 1

Extra emergency contraception 15.6 to 1 15.6 to 1

Oral contraception with EHC 10.9 to 1 10.3 to 1
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https://khub.net/documents/135939561/174103489/Step+3.+Results.png/9837e1b2-1601-4e7f-cac3-5d86e709e1aa?t=1591028041401
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The ROI for condom availability in schools is 6.9. The user also observes that condom 

availability programmes in schools and colleges are highly cost saving across Local 

Authorities, the NHS and other government departments. 

 

And they can contextualise the estimated programme costs of £0.87m against the 

current budget for SRH services across England. The user also has the ROI figures for 

the other interventions to act as tentative comparison figures when presenting these 

figures to a decision maker. 

 

Users may note that the ROI (including health benefits) for chlamydia screening is 

lower than the other interventions. This result is partly due to the limitation (in Section 5 

Model Limitations) that the model does not capture all the benefits of screening, but 

does fully capture its costs. PHE (2019) summarised the considerable evidence base 

underlying the NCSP in more detail. 

 

The parameters used in this ROI regarding the costs and value of health benefits of 

chlamydia screening are consistent with that evidence base as used to inform the 

review of the National Chlamydia Screening Programme (NCSP) policy in 2019. 

 

As such, the ROI we report is similar to the expectations and understanding underlying 

the recommendations made for NCSP policy in 2019. Similarly, users may note that the 

online STI service and e-partner notification interventions have negative ROI estimates 

(excluding health benefits), which is largely driven by the same limitation. 

 

Finally, the user can expand the results to display additional results. These additional 

results disaggregate differences in cases diagnosed associated with a specific 

intervention by STI type, QALYs consequently gained, and the associated pregnancy 

outcomes over 10 years.  

 

The tool also breaks down which parts of the government incurs / saves costs and what 

types of costs are saved (for example, birth costs, abortion costs, education costs). 

Figure 6 shows and example of a selection of what is available for each intervention, 

where the Online STI Service is selected (circled in red).   
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Figure 6: Snapshot of more granular results for an example intervention 

 
Click here for a larger image 
  

https://khub.net/documents/135939561/174103489/Online+STI+service.png/d8d1b30a-34a7-a13d-c9a8-942f6c5a7371?t=1591173142702
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5) Tool limitations 

This tool aims to reconcile evidence and use consistent methods to compare 

interventions as effectively as possible, this approach is a big improvement compared 

to simply reviewing economics literature on sexual and reproductive health, which will 

be based on very disparate methods. However, it is never possible to analyse different 

interventions in a fully comparable manner. 

 

This section highlights some of the main limitations of the tool, that should be 

considered when interpreting the results. All users of the tool should understand these 

limitations before using the results. These limitations mean that the ROIs for different 

interventions (for example, additional emergency contraception compared to chlamydia 

screening) are not directly comparable. Users who are interested in learning more 

about the reasons for these limitations should refer to Appendix 2, which sets out the 

technical detail underlying the model. 

 

1. Static rather than dynamic modelling approach 

The model that drives the results of the ROI tool utilises a static modelling approach 

rather than a dynamic approach. This means parameters such as disease prevalence 

are assumed to be constant, rather than modelled as changing dynamically over time. 

As a result, the model only includes benefits to the patients who are tested and receive 

treatments because of interventions, and not subsequent effects on other individuals 

who they have sexual contact with. 

 

Avoiding future infections is a key reason for preventing, testing and treating STIs and 

so this is a considerable limitation of the model. ROIs calculated for STI interventions 

will underestimate the health and financial benefits of these interventions, and so the 

true ROIs. This will particularly affect some of the testing interventions (online testing, 

e-partner notification and chlamydia screening). 

 

2. MSM, WSW and transgender populations are not modelled explicitly 

The model assumes all sex is between individuals of opposite sex. The model assumes 

that infection following sexual activity occurs at the transmission probabilities 

associated with heterosexual sex. This assumption simplifies the model in line with 

suggestions from the Steering Group and concerns about the lack of evidence for some 

parameters specific to MSM.   
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Though MSM will be included in prevalence estimate and diagnosis data, this 

assumption means that differences in uptake of interventions within MSM are missed. 

Similarly, WSW may be at higher risk of unplanned pregnancy in their teens, but this 

differential risk is not captured. 

 

Finally, the model is based on multiple data sources that ask people their sex or gender 

but do not explicitly collect their gender identity or whether it is the same as the sex 

assigned at birth. Because of this, we assume that people’s declared sex or gender is 

the same as their sex assigned at birth and, as a key limitation, that people have risk of 

STIs and pregnancy associated with their declared gender. These modelling decisions 

were made for practical purposes and do not reflect a lack of need or priority of 

evidence for the sexual health of LGBT individuals. 

 

The overall impact of these assumptions is likely to be small because same-sex sexual 

activity constitutes a small proportion of total sexual activity in young people. When 

commissioning services for young MSM, who tend to be at higher risk of gonorrhoea, 

syphilis and HIV, users should note that STI testing interventions are likely to have 

higher ROI values than for young people in general; this would not be true for 

chlamydia screening, which is likely to be more cost effective in women due to female 

specific sequelae. 

 

Users should also note that WSW are more likely to have unintended pregnancies as 

teens. 

 

3. Probability of sex with someone with an STI equal to prevalence. 

The model assumes that the probability of a sex act being with someone who has an 

STI is equal to the prevalence. This simplifying assumption is necessary for the 

mathematical modelling of the impact of behavioural inputs on STI outcomes. However, 

it ignores potential behavioural dynamics in partner selection and greater risk of STIs in 

those who have more sex. Without access to data on these dynamics, the impact of 

this assumption is uncertain.  

 

4. Pregnancy outcomes and STI outcomes are not directly comparable 

In addition to the key limitation described in 1. above, estimates of pregnancy 

outcomes and sexually transmitted infection outcomes do not have directly comparable 

components costed. For pregnancy, 10-year costs to the public sector are calculated 

(including wider effects such as education).   
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For sexually transmitted infections, only testing, treatment costs and quality of life 

impacts for patients and their partners are calculated - no wider indirect impacts (such 

as productivity losses from time off work) are considered. 

 

5. All interventions are modelled in isolation 

The tool estimates the impact of each intervention separately to simplify the modelling 

and use evidence more directly. However, this means that returns are likely to be 

different when implementing these interventions in combination as opposed to 

individually (the results refer to returns when implemented individually). The impact of 

this effect is uncertain, as some interventions may be complementary in terms of return 

on investment, but some may not. 

 

6. Evidence incorporated into the tool is uncertain and does not always match 

perfectly 

All models are simplifications, and so can struggle to incorporate evidence directly. As 

such, sometimes parameters needed to be adjusted to be incorporated into the model 

(for example, because a study observes an outcome over a shorter time period). 

 

Also, in this tool, sometimes evidence is drawn from settings other than England, as 

relevant evidence is not available in an English setting. As such, though the tool is 

evidence based, other authors may have made different modelling choices, and 

uncertainty in these modelling choices increases the uncertainty of the results.  

 

7. Health loss associated with STIs is likely to be underestimated 

The authors attempted to rigorously quantify the health loss associated with each of the 

STIs modelled. However, because 5 STIs were modelled that meant it was not practical 

to incorporate all the complications for each disease. 

 

This means the estimates of the health loss (in terms of QALY loss per case) may 

underestimate the true health loss if all complications were incorporated.   
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Appendix 1) Evidence review details 

At the outset of the project, Optimity Advisors conducted a mapping exercise to assess 

the current literature, previous projects, available tools and resources around sexual 

and reproductive health in England. Some of the resources reviewed included: 

 

• PHE’s Health Economics Evidence Resource 

• NICE guidelines 

• PHE contraceptive services ROI tool 

• other tools and literature suggested by experts 

 

An initial search of systematic reviews was also undertaken to inform the development 

of the search strategies. When the systematic reviews seemed relevant, they were 

further reviewed for inclusion and to identify other potentially relevant studies. Based on 

these preliminary findings Optimity Advisors undertook 2 further evidence reviews. 

 

Search strategy for the initial evidence review 

Optimity Advisors searched Medline, Embase, Econlit and the Cochrane Library for this 

review. The initial intention of this project was to model sexual and reproductive health 

interventions for 3 population groups: 

 

• young people (aged 15 to 24) 

• women across the life course 

• men who have sex with men (MSM) 

 

This initial search of evidence relating to all 3 population groups was structured to 

return high quality evidence on the cost-effectiveness of sexual and reproductive health 

interventions in the last 10 years. The search strategy included: 

 

• terms for economic studies  

• terms for the population (young people aged 15 to 24, women across the life course 

and MSM) 

• terms for sexual and reproductive health 

• additional relevant terms for example, chlamydia screening; emergency 

contraception   
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Abstracts of the 8,017 papers were screened using inclusion criteria (see Table 3) and 

checked for relevance to the specific interventions and sexual and reproductive health 

topics (for example, chlamydia screening). 

 

Table 3: Inclusion criteria for the evidence review 

 

Criteria Inclusion criteria 

 

Date 

 

Study published after 2000. 

 

Country 

 

Published in Europe, USA, Canada, Australia or New Zealand. 

 

Language 

 

Study published in English. 

 

Topic 

 

Study focuses on the health and / or economic effects of sexual 

and reproductive health interventions. 

 

Population 

 

Study focuses on young people aged 15 to 24. 

 

Interventions 

 

Study focuses on interventions improving sexual and / or 

reproductive health by one of the six interventions. 

 

Outcome 

 

Studies that report relevant health or financial outcomes. 

Examples of relevant outcomes include: transition probability; 

infection rate; number of diagnoses; change in sexual 

behaviours; contraceptive usage; vaccination uptake and 

coverage; testing uptake. 

 

Study Design 

 

Studies that are systematic reviews or economic studies. 
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24 papers were returned which fit the inclusion criteria and each full text was assessed 

using a bespoke RAG (Red, Amber, Green) rating (see Table 4). RAG rating allows 

comparable assessment of options based on an increasing scale of appropriateness 

and / or validity of results (green being the most appropriate). Here a RAG rating was 

chosen to distinguish between the quality of the papers and the generalisability of the 

results. 

 

Table 4: RAG rating of studies identified in the initial evidence review 

 

Rating Description #Papers 

 

Red 

 

Papers did not have the required characteristics outlined 

below. 

10 

 

Amber  

 

Paper included: 

• An effectiveness metric which would enable 

comparison to a baseline scenario and cross-

comparison of interventions 

• Either direct reporting of intervention costs or 

sufficient information to be able to cost the 

intervention 

6 

 

Green 

 

Paper included: 

• An effectiveness metric which would enable 

comparison to a baseline scenario and cross-

comparison of interventions 

• Either direct reporting of intervention costs or 

sufficient information to be able to cost the 

intervention 

• A disease transmission model which could be 

reproduced within the back end of the tool 

8 

 

After this initial review, a decision was made to limit the scope to focus only on sexual and 

reproductive health interventions for young people (aged 15 to 24), as the evidence appeared 

to be the strongest for this group. The tool could be developed to expand the scope to all 3 

population groups if sufficient evidence becomes available.   



Sexual and Reproductive Health Return on Investment Tool: Final Report 

 

34 

Search strategy for the second evidence review focused on young people 

To capture these additional evidence sources and to reflect the change in scope of the 

tool to focus on young people aged 15 to 24, we conducted a second literature-search 

for systematic reviews of young people’s sexual and reproductive health interventions. 

Systematic reviews were specified to identify literature that met inclusion criteria is a 

timely manner. The search terms for the second search included: 

 

• terms for the population (young people aged 15 to 24) 

• terms for sexual and reproductive health 

• additional relevant terms for example, chlamydia screening; emergency 

contraception 

 

In total, 1,239 titles and abstracts were returned after duplicates were removed. These 

abstracts were then screened for relevance and assessed via the criteria in Table 3. 

98 full texts were returned and analysed and finally 17 papers were returned. 

Combined with the results of the first search and additional grey literature searching,  

26 papers were retained for inclusion. Figure 7 shows the literature search prisma flow 

diagram. 

 

Figure 7: prisma flow diagram for the second evidence review 
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Evidence modelled in the tool 

From the 26 papers returned at the end of both evidence searches, 8 papers were 

selected which most closely matched the interventions to be modelled in the tool. The 

papers are listed in Table 1 in Section 2 (the Interventions modelled in this tool section) 

of the report. 
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Appendix 2) Modelling approach 

This technical appendix has been written to set out all of the information required for 

users to interpret the results of the tool; however, users can contact 

HealthEconomics@phe.gov.uk to request the password to unlock the back sheets of 

the model if they think that would be beneficial to their understanding or further work in 

this area.  

 

The ROI tool takes user inputs and other evidence-based assumptions and calculates 

an STI model and model of unintended pregnancies. The STI model incorporates STI 

testing, STI diagnosis rates, STI cases and partner notification. Interventions affect the 

variables associated with these components and those variables determine the 

outcomes patients experience.  

 

The unintended pregnancy model captures the effects of contraception on unintended 

pregnancies. Where unintended pregnancies can be either mistimed (meaning the 

mother intended to get pregnant at a later date) or unwanted (where the mother never 

intended to get pregnant). The tool then aggregates the costs and benefits of the 

outcomes associated with the STI and unintended pregnancy models to produce 

overall results. 

 

Data and assumptions used in both models 

Population data 

The population data used in the model are the 2017 estimates of 15 to 24 population in 

England from the Office for National Statistics (ONS) (ONS, 2019). These estimates 

show the population distribution within this group by age and sex. This distribution is 

assumed to stay constant regardless of the overall population inputted by the user. 

Table 5 shows the population distribution by age and sex. 

 

The population data, as well as other sources of data or evidence in the tool, do not 

distinguish between people’s declared gender and sex assigned at birth. This lack of 

additional data means the model assumes that people’s declared gender is the same 

as their sex assigned at birth, as that is the only practical assumption. This limits the 

applicability of some of the tools finding to transgender individuals, who may have 

different sexual health needs from cis-gendered individuals.  

mailto:HealthEconomics@phe.gov.uk
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Table 5: Population distribution 
 

Female by age Distribution (%) Males by age Distribution (%) 

15 4.3 15 4.6 

16 4.4 16 4.7 

17 4.6 17 4.8 

18 4.7 18 5.0 

19 4.8 19 5.1 

20 5.0 20 5.3 

21 5.0 21 5.4 

22 5.1 22 5.4 

23 5.3 23 5.6 

24 5.4 24 5.6 
Source: ONS, 2017 

Discounting 

Costs are discounted at 3.5% per annum while health outcomes are discounted at 

1.5% per annum, as recommended in Her Majesty’s Treasury’s (HMT’s) Green Book, 

see Annex 6 for further details (HM Treasury, 2018). 

 

Monetary value of a QALY 

QALYs are incorporated into the ROI figure by converting a QALY gain (or loss) figure 

into a monetary value. This is down according to HMT’s Green Book, where the 

monetary value of a QALY is £60k, see Annex 6 for further details (HM Treasury, 

2018). 

 

STI modelling 

An STI model was used to determine how contraception use would influence the 

number of cases of chlamydia, gonorrhoea, genital warts, syphilis and HIV. In addition, 

pelvic inflammatory disease (PID) and tubal factor infertility (TFI) were modelled as 

sequelae of chlamydia, PID only was modelled as a sequela of gonorrhoea, and 

neurosyphilis and tertiary syphilis were modelled as rare sequelae of primary syphilis. 

This disease scope was based on a model produced for an evidence review by NICE 

(Sadler et al, 2017). However, this scope has been extended to incorporate additional 

disease sequelae and to model testing interventions as well.   
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Static vs dynamic transmission modelling  

A range of STI models were evaluated to inform whether the tool should use a static or 

dynamic disease transmission model. Static models tend to be based on a decision 

tree with constant parameters, whereas dynamic models feature multiple different 

disease states which can be populated by different proportions of the population at 

different times. 

 

The distribution of the population in the different disease states impacts the parameter 

values, most notably the prevalence rate. By capturing changes in prevalence over 

time, dynamic models capture the wider effects of an intervention, beyond the 

treatment group. However, dynamic models are computationally complex and difficult to 

calibrate; as such, it was deemed impractical for this tool, which is updatable in real 

time in Microsoft Excel.  

 

The tool utilises a simpler static STI model. This limits the effects captured by the 

model to the index population and their partners. By limiting the effects to just the index 

population, it is likely that the static model will underestimate the ROI of STI 

interventions, as it does not capture the impact of testing interventions on reducing 

STIs and underestimates the benefits of STI prevention through contraception. 

 

Mathematic definition 

A Bernoulli model of HIV transmission developed by Pinkerton and Abramson was 

used to mathematically define the relationship between contraception use, sexual 

behaviours and STI transmission (Pinkerton and Abramson, 1996). This model was 

adapted by Wang et al (2000) and then by Nherera and Jacklin (2009) for modelling 

chlamydia, gonorrhoea and genital warts. It was subsequently followed and expanded 

by Sadler et al (2017) to include syphilis transmission.  

 

The model (as used by Sadler et al) is shown by Equation (2): 

 

Z = g(1−((1 − tk)s))) + (1 − g)×(1 − ((1 − t)s))                (2) 

 

Where 

 Z = Probability of transmission if partner has the STI 

 g = Probability of using a condom 

 t = Transmission rate of the STI per sex act 

 k = Condom failure rate 

 s = Acts of sexual intercourse per annum  
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Using this probability of transmission Z, the number of the population acquiring the 

given STI in a year can be estimated by multiplying this probability by the prevalence of 

the STI and the sexually active population. Using prevalence as the probability of a 

partner having an STI is a limitation, as people who have more sex are more likely to 

have an STI. They also be more likely to use condoms, but this assumption is 

necessary without more granular data on sexual behaviour.  

 

Under this assumption previous authors have estimated new STI cases using  

Equation (3): 

 

                                            New cases of STI = v ×Z ×N                                       (3)    

Where 

W = Proportion acquiring STI 

v = Prevalence of STI (probability partner has STI) 

N = Sexually active population 

 

However, Equation (3) has an important limitation. Z is a probability so it must be 

between 0 and 1 (inclusive). This means that new cases will be lower than the current 

number of prevalent cases; for diseases with average case durations less than a year, 

this cannot be true. 

 

This issue is probably mainly due to Pinkerton and Abrahamson’s (1996) model, which 

focused on HIV transmission risk in couples, being applied to other diseases and 

multiple partners.  

 

Running the model based on Equation (3) leads to an estimated number of new cases 

that is far lower than the number of cases diagnosed in practice for conditions like 

gonorrhoea and chlamydia.  

 

As such, the Equation (3) was adjusted to what is shown in Equation (4): 

 

                             Y = g(1−(1 − vte)s)) + (1 − g)×(1 − (1 − vt)s)                        (4) 

 

 Where: 

 Y = Probability of contracting an STI 

 g = Proportion of population who report condom use 

 v = Prevalence of STI (probability partner has STI) 

 t = Transmission rate of the STI per sex act 

 e = Effectiveness of condoms at preventing STIs  

 s = Acts of sexual intercourse per annum 
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Intuitively, this change means that now individuals are assumed to change their partner 

for every sex act, rather than having the same partner for a year. This is implied by the 

probability their partner has an STI being independent for each sex act. Neither of 

these models is perfect, as there will be some continuation in partners but also some 

mixing. However, (4) allows incidence to be greater than prevalence, which is critically 

important for STIs with short case durations, and leads to an estimate of the number of 

new cases that is much more realistic, as it is more consistent with the diagnosis 

activity we observe in young people. 

  

Also e in (3) differs from k in (1), because it recognises that condoms do not have to fail 

(for example, break or slip) to allow the transmission of STIs; condoms can be 

ineffective for other reasons, as covered in the Condom efficacy at preventing STIs 

sub-section below. 

 

                                            New cases of STI = Y ×N                                       (5)    

 

Equation (5) now shows new cases of the STI are given by Y multiplied by the number of 

sexually active young people. 

 

Model parameters 

The parameters used in the model were derived from a range of sources, providing 

epidemiological, behavioural, costing and quality of life data, which drive the results of 

the model and are described in detail in the following sections.  

 

The parameters used in previous STI models, primarily Nherera and Jacklin (2009) and 

Sadler et al (2017), provided a starting point which was expanded upon by updating the 

parameters with evidence from the literature and expert input. 

 

Sexual activity and sexual acts 

Age and sex-specific data for the proportion of people who are sexually active (defined 

as having had sex in the last year) and number of sex acts for those who are sexually 

active are taken from the third National Survey of Sexual Attitudes and Lifestyles 

(NATSAL-3) publication. This data is shown in Table 6. 

 

For the proportion of the population that is sexually active data from NATSAL-3 was 

only available for ages 16 and above. The Steering Group provided expert opinion to 

estimate the proportion for the 15-year-old population.   
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The mean number of sex acts in the last 4 weeks, for those who are sexually active, 

was multiplied by 13 to estimate the annual figure. As with the proportion of the 

population that is sexually active, no data is provided for the number of sex acts for the 

under-16 population. In this case, it was assumed that the number of sex acts for the 

sexually active 15-year-old population is the same as that of the sexually active  

16-year-old population. 
 
Table 6: Proportion of population that is sexually active, and corresponding number of 
sex acts per annum, by age and sex. 
 

Age Sexually active (%) Number of sex acts per annum  

Female Male Female Male 

15 29 29 47 51 

16 45 51 47 51 

17 62 57 79 45 

18 78 73 73 75 

19 78 80 74 64 

20 85 80 89 83 

21 88 87 73 63 

22 82 86 82 69 

23 86 87 75 81 

24 90 88 71 86 
Source: NATSAL-3, expert opinion  

Contraceptive use 

Sex and young person specific data for contraceptive use is taken from NATSAL-3,  

it refers specifically to ‘the most usual method of contraception that you use with a 

partner these days?’. This data is shown in Table 7. The significant gender difference in 

the observed data may be explained by male partners ignorance of their female partner 

using an ‘invisible’ method such as the pill or implant. 

 

It is assumed that the ‘usual method’ of contraception was used over the period. 

Condoms are modelled as being less than perfect at STI prevention, which should 

account somewhat for inconsistent use. It is assumed that the only contraceptive 

methods used are condoms, the pill, implant and intrauterine device (IUD) and that  

‘no method’ users are the remaining population who are not using any of these 4 

methods. 

 

The impact of the assumption would be to overestimate the proportion of those using 

‘no method’, as in reality a small proportion of the ‘no method’ group will be using 

alternative forms of contraception. This assumption does not impact STI outcomes, 

which are determined by condom use, it would impact outcomes related to pregnancies 

(as covered in Contraception effectiveness sub-section related to the pregnancy 

model).   
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However, the impact of this assumption is likely to be small. It is also assumed that 

7.1% of sexually active 16- to 24-year-old women use emergency contraception in a 

given year in the base case. This is the value reported in the NATSAL-3 survey (Black 

et al, 2016). 

 

Table 7: Usual method of contraception used by sexually active 16 to 24 year olds,  
by sex  
 

Usual contraception 
method  

Male (%) Female (%) 

Condom 56.2 31.5 

Pill 30.5 43.5 

Implant 5.2 10.1 

IUD 0.8 1.8 

No method 7.4 13.1 

Source: NATSAL-3 

 

Transmission rate 

Transmission rates per STI are detailed in Table 8. With the exception of HIV, the STI 

transmission rates per act of sexual intercourse are assumed not to vary by age or sex. 

The transmission rates are applicable where no protection is used. The per act 

transmission rate was not available for genital warts, so a per relationship figure of 64% 

from Oriel (1971) was adjusted to a per act figure. 

 

This adjustment assumed 10 acts per relationship, as is consistent with other literature 

(Turner et al, 2006). The syphilis figure is the mid-point of the range of values reported 

in Gray et al (2009); unfortunately, for syphilis only an MSM figure was available, so 

that is used, though it may be different to the value for heterosexual sex. 

 

Table 8: STI transmission rate per act of sexual intercourse 
 

STI Transmission (%) Source 

Chlamydia 5.0 Althaus and Low (2011) 

Gonorrhoea 4.3 Holmes et al (1970) 

Genital Warts 9.7 Oriel (1971) and author calculations 

Syphilis 1.0 Gray et al (2009) 

HIV Female 0.39 

Male: 0.12 

Boily et al (2009) 
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Condom efficacy at preventing STIs 

Condoms are not totally effective at preventing STIs. Those who report being condom 

users may not always use them, condoms do not act as a perfect barrier to certain STIs 

(genital warts and syphilis) and they may malfunction by tearing or slipping. As such, 

Table 9 below reflects the effectiveness of condoms at preventing STIs. 

 

Table 9: Estimated effectiveness of condoms based on RR of contracting the STI  
when condom use is reported compared to when it is not  

 

STI RR of contracting STI  Source 

Chlamydia 0.42 Warner et al (2004) 

Gonorrhoea 0.42 Warner et al (2004) 

Genital Warts 0.35 Manhart and Koutsky (2002) 

Syphilis 0.49 Koss et al (2009) 

HIV 0.073 Pinkerton and Abramson (1997) 

 

STI prevalence 

The age-group-specific and sex-specific STI prevalence are provided in Table 10. 

Prevalence for chlamydia, gonorrhoea, genital warts and HIV are based on NATSAL-3, 

although these were adjusted in some cases to avoid zero prevalence assumptions. 

The prevalence rate for HIV is based on the 16 to 44 population. HIV prevalence is low, 

and so it is hard to estimate from a survey such as NATSAL; as such using the larger 

size of the 16 to 44 sample was thought to provide a more reliable estimate. This 

prevalence was sense checked against recorded diagnoses in this age group from 

PHE data and found to be consistent. 

 

Prevalence data for genital warts is taken from NATSAL, which only reports incidence. 

As such, it was assumed that prevalence = incidence for warts, as the average case 

duration for a case of warts is probably less than one year, but warts exhibits 

recurrence in some cases. 

 

Prevalence data for syphilis is taken from Korenromp (2018). The authors estimate 

prevalence for the 16 to 44 population in women in Europe, as such its applicability 

relies on assumed similarity between this population and the 15 to 24 population in 

England for men and women. Men have higher diagnosis numbers than women in 

England, but younger people have lower diagnosis numbers. So, it is uncertain if this 

figure is an underestimate or overestimate.  

https://academic.oup.com/aje/article/159/3/242/79876
https://academic.oup.com/aje/article/159/3/242/79876
https://www.ncbi.nlm.nih.gov/pubmed/12438912
https://insights.ovid.com/crossref?an=00007435-200907000-00001
https://www.sciencedirect.com/science/article/pii/S0277953696002584
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This estimate was sense checked against data on syphilis prevalence recorded by 

antenatal screening and young blood donors (both of whom are low risk groups) and 

found to be consistent.  
 
Table 10: STI prevalence amongst sexually active population by age group and sex 
 

STI Age Prevalence (%) 

Female Male 

Chlamydia 16-17 2.3 0.1* 

18-19 4.7 0.5 

20-24 2.7 3.4 

Gonorrhoea 16-17 0.1* 0.1* 

18-19 0.1* 0.1* 

20-24 0.2 0.1 

Genital Warts 16-19 0.7 0.2 

20-24 1.2 0.4 

Syphilis 15-49 0.11 0.11 

HIV 16-44 0.1 0.2 

Source: Natsal, Korenromp et al 2018 (Syphilis) 
*Prevalence in the original source given as 0.0%, it was assumed that setting this at exactly 0 was an 

underestimate and as such this figure was set to 0.1% 

 

Outcomes 

The model estimates health outcomes in terms of QALYs. QALYs are a unit of health, 

based on a year of life in full health. They capture health loss from both morbidity and 

mortality, which is important for our model, as the STIs are of varying severity, and only 

some are fatal. The model estimates the QALY loss and the treatment costs that result 

from the new cases of STIs (and associated sequelae) contracted by the simulated 

population over one year. This approach allows different interventions to be compared 

in respect to the number of STI cases averted, and the proportion tested and treated. 

The associated QALY gain and treatment costs avoided are then calculated.  

 

Figure 8 shows the model structure for an index patient. Red boxes indicate a purely 

functional model stage; green boxes indicate a model stage with associated testing and 

treatment costs, and health outcomes; yellow boxes are states associated only with 

health outcomes; and blue boxes indicate purely testing steps.   
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Figure 8 shows that patients can either have the STI or not, and they can either be 

tested for the STI or not in the year modelled. If the patient has the STI and is tested 

then they can be treated and their partner(s) can be notified, this reduces the 

probability of disease sequelae and may improve their health outcome. Failure to test 

and treat infected patients has the opposite effect. In the case of HIV, it is assumed 

patients are diagnosed late, as opposed to not diagnosed, as the vast majority of HIV 

cases are diagnosed before death and the disease does not remit naturally. If the 

patient does not have an STI but is tested that incurs a cost with no benefit modelled. 
 
Figure 8: Model schematic for an index patient for each disease 

 

Probability of being diagnosed 

The model requires the probability that someone is diagnosed given they have an STI. 

This is a difficult thing to estimate as there is no clear denominator (number of infected 

individuals) to link to PHE’s activity data on diagnoses (Mapp et al, 2017). As such, 

where no previous estimate of diagnosis rate was available, NATSAL prevalence data 

was used to estimate the number of individuals infected in a given year. This figure was 

used to estimate what proportion of infected individuals are diagnosed. This is one of 

the least certain areas of the model, and should be improved upon in future iterations of 

this tool.   

Index patient

STI contracted 

Test and 
treatment

Partner 
notification

Potential disease 
sequelae

Does not have 
STI test (or 
treatment)

Potential disease 
sequelae

STI not 
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Equations (6) and (7) were rearranged in steps (8) to (10) in order to estimate the 

probability of diagnosis using Equation (11). 

 

                                                                  NINC ≈
NPREV

 TMEAN 
                                              (6) 

Where: NINC is the number of incident cases in a year 

             NPREV is the number of prevalent cases at a point in the year 

             TMEAN is the mean case duration 

Equation (6) is a basic epidemiological approximation of the relationship between 

incidence and prevalence. It is assumed to be strictly equivalent (rather than more or 

less equivalent) in the next steps (the ≈ becomes an =). 

 

                                                                  PDIAG =
NDIAG

 NINC 
                                               (7) 

Where: PDIAG is the proportion of incident cases which are diagnosed 

            NDIAG is the number of diagnosed cases recorded in a year 

 

Equation (7) is a basic proportion calculation based on recorded diagnoses and estimated 
incidence. 

Rearranging Equation (7) gives: 

                                                                  NINC =  
NDIAG

 PDIAG 
                                               (8) 

 

Setting the NINC term in Equation (6) equal to the NINC in Equation (8) gives: 

                                                                  
NDIAG

 PDIAG 
=  

NPREV

 TMEAN 
                                            (9) 

 

Expanding TMEAN  =   PDIAG × TDIAG + (1 − PDIAG)× TUN gives: 

                                                  
NDIAG

 PDIAG 
=  

NPREV

 PDIAG × TDIAG+(1−PDIAG)× TUN 
                           (10) 

 

Rearranging for PDIAG gives: 

                                                PDIAG =
NDIAG ×TUN

NPREV+ NDIAG × TUN− NDIAG × TDIAG 
                             (11)   
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The assumed mean case durations for the STIs set out in Table 11, recorded 

diagnoses data from PHE Table 2 and NATSAL prevalence estimates were combined 

in Equation (11) to estimate the proportion of cases which are diagnosed. Table 12 

shows the resulting estimates, combined with other pre-existing estimates of diagnosis 

rates. 

 

Table 11: Assumed mean case durations for STIs without prior diagnosis estimates 

 

  Mean case duration 
if diagnosed (years) 

Mean case duration 
if undiagnosed 

(years) 

Evidence used to make 
assumption 

Chlamydia 0.17 1 Price et al (2016)  

Gottlieb et al (2010) 

Gonorrhoea 0.17 1 Gottlieb et al (2010) 

Lovett and Duncan (2019) 

GW 0.42 1.5 Ockenfels et al (2016) 

Yanofsky et al (2012) 

 

The literature on the natural history of the STIs in Table 11 does not give definitive 

values for mean case with treatment or without. As such, these values are realistic 

assumptions that are consistent with available evidence but are subject to considerable 

uncertainty. These assumptions are necessary for the back calculations in the model. 

 

Table 12: Assumed diagnosis rates by men and women for each of the STIs 

 

  Men Women Source 

Chlamydia 0.48 0.34 Calculation based on formula (10) 

Gonorrhoea 0.74 0.54 Calculation based on formula (10) 

GW 0.91 0.61 Calculation based on formula (10) 

Syphilis 0.76 0.76 Tuite et al (2014) 

HIV 0.71 0.71 Early diagnosis based on PHE (2018d) 

 

Treatment for those diagnosed 

It is assumed that 100% of people who are diagnosed with STIs other than HIV go on 

to receive treatment and are cured as a result. In reality, it is likely that a small 

proportion of diagnosed individuals do not adhere to their full course of treatment, and 

are not cured.   
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For most of the STI cases modelled, this proportion is likely so small that it is 

immaterial. However, this assumption is less likely to hold for gonorrhoea, as there is 

considerable antibiotic resistance in the UK, and so cases may require different or 

more intensive treatment than are assumed. 

 

Baseline testing rates 

The model includes 2 different types of testing, chlamydia only testing, or full STI 

testing for chlamydia, gonorrhoea, syphilis and HIV. These categories are those 

required by the 2 relevant interventions, which are chlamydia screening in women and 

online full STI test. The testing rates shown in Table 13 are calculated based on PHE’s 

testing activity data for young people, divided by the number of sexually active young 

people. One of the interventions is chlamydia screening in women; therefore, the 

baseline testing rate assumes there is no chlamydia screening for women (so the 

chlamydia only testing rate is 0). 

 

Table 13: Baseline testing rates assumed in the model 
 

STI 
Proportion of sexually active 

population getting tested 

Chlamydia only (male) 0.044 

Full STI test (male) 0.106 

Chlamydia only 

(female) 
0.000 

Full STI test (female) 0.179 

 

Effect of additional testing on diagnoses 

Under STI testing interventions, the testing rate increases (either due to primary testing 

or testing due to partner notification). This increase will have an uncertain effect on 

diagnoses, because the relationship between the population testing rate and the 

population diagnosis rate is not necessarily linear. 

 

A scenario with a low testing rate is likely to have a higher diagnosis rate per test. This 

is because, in because many of the patients who seek out testing will do so because 

they have a strong prior probability of having the STI (because they have symptoms, 

have been notified by a partner, or have engaged in risky sexual behaviour).    
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Additional testing will capture some of these high probability individuals, but will also 

capture more individuals with lower probabilities of having the STI (they may be with a 

new partner and want precautionary testing). As such, the diagnosis rate per test is 

likely to fall with additional testing.  

 

For chlamydia and gonorrhoea, the reduction in the diagnosis rate modelled was based 

on the difference between diagnosis rates of chlamydia in screening settings compared 

to sexual health settings. For syphilis and HIV, this reduction was based on the 

difference between diagnosis rates of HIV in online testing, compared to testing in other 

settings. In practice, these reductions are subject to considerable uncertainty, 

particularly for gonorrhoea and syphilis where primary data were not available, and so 

are based on data for other STIs. 

 

Rates of diagnosis through partner notification are not assumed to vary with the 

proportion of partners notified. 

 

Sequelae 

In addition to the STI outcomes, the model includes several sequelae that are caused 

by these STIs. Unfortunately, it was not practical to capture all sequelae associated 

with these STIs; for instance, chlamydia has additional sequelae not accounted for, 

such as ectopic pregnancy. This means that the treatment costs and health loss 

associated with disease sequelae are likely to be systematically underestimated by the 

tool. The most important sequelae were prioritised in order to avoid this materially 

affecting the results. 

 

A proportion of chlamydia and gonorrhoea cases result in cases of PID, and a 

proportion of cases of chlamydia result in TFI. These proportions differ depending on 

whether the STI is treated or untreated. Also, a proportion of syphilis cases if untreated 

will lead to either tertiary or neurosyphilis. The rates of STI cases leading to sequelae 

are listed in Table 14. 

 

In lieu of evidence on the probability of gonorrhoea causing PID over the time period of 

interest, the probability is assumed to be the same as for chlamydia, though related 

evidence suggests the probability for gonorrhoea is higher over a shorter time frame 

(Reekie et al 2014, 2017). 

 

Because neurosyphilis and tertiary syphilis tend to occur at time lags of 15 to 20 years  

(Tuite et al, 2014), these rates were also adjusted to account for potential future testing 

after the model period, but before the sequelae occur.   
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In reality this adjustment for future testing is very challenging as syphilis is concentrated 

in high risk groups (for example, MSM) who may get tested very frequently on average, 

but there may be those who forgo testing entirely, particularly given syphilis in the latent 

stage tends to be asymptomatic. There is also a risk of permanent disability from 

neurosyphilis. 
 
Table 14: Percentage of STI cases leading to sequelae 
 

STI leading to sequela (%) Source 

Untreated Chlamydia leading to PID 17.1 Price et al (2016) 

Treated Chlamydia leading to PID 6.7 Calculation based on Price et al 
(2016), 61% reduction in risk due 
to treatment 

Untreated Gonorrhoea leading to 
PID 

17.1 Assumed equivalent to chlamydia 
in the absence of other data, and 
in line with Turner et al (2013) 

Treated Gonorrhoea leading to PID 6.7 Calculation based on same 61% 
reduction as experienced in 
treated PID from chlamydia 

Untreated Chlamydia leading to TFI 0.5 Price et al (2016) 

Treated Chlamydia leading to TFI 0.2 Calculation based on same 61% 
reduction as experienced in 
treated PID from chlamydia 

Syphilis not initially diagnosed 
leading to neurosyphilis 

4.5 Calculation based on the 
probability of progression if 
untreated from Tuite et al (2014) 
and Sukthankar (2014) and an 
assumed testing rate over the 
intervening period 

Neurosyphilis leading to permanent 
disability 

30.0 Tuite et al 2014 

Syphilis not initially diagnosed 
leading to tertiary syphilis 

12.2 Calculation based on the 
probability of progression if 
untreated from Tuite et al (2014) 
and Sukthankar (2014) and an 
assumed testing rate over the 
intervening period 
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Modelling QALYs 

Each case of an STI or sequela is associated with a QALY loss. Table 15 sets out the 

QALY loss associated with each STI and the sources of these estimates. In most 

cases, a distinction was drawn between the utility when untreated or treated, but, in 

HIV cases,this reflects diagnosis and treatment in the early stage (CD4>350) as 

opposed to the late stage (CD4<350). 

 

A number of other adjustments were made: 

 

• for chlamydia and gonorrhoea it was assumed that the symptoms occur before 

treatment, and so there was no QALY gain from treatment, just a cure of the underlying 

infection and so reduced probability of sequelae 

• for genital warts, the untreated QALY value was based on the treated disutility, but 

applied for 18 months rather than 5 

• for syphilis, the difference was derived from different stages of the disease, an 

assumption was made as to the stages an individual goes through before treatment 

occurred, compared to the early stages of syphilis if untreated 

• for HIV, QALY scores from Farnham et al (2013) were adjusted with PHE diagnoses 

data on HIV at each stage, to estimate diagnosis-probability-weighted utility estimates 

for early and late diagnosis of HIV 

• it is assumed that all PID and TFI cases are treated, both figures are based on the mid 

ranges (of disutility and case duration) reported by a systematic review (Jackson et al, 

2014). TFI disutility lasts many years, so the disutility is discounts by 1.5% a year 

• it is also assumed that all syphilis sequelae are treated. Also, disutility occurs with a 

considerable time lag from the initial syphilis infection, so the disutility reported by  

Tuite et al (2014) is discounted by 1.5% a year 
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Table 15: QALY loss per episode of the primary STI or related sequelae  
 

STI / sequelae QALY loss 
(treated) 

QALY loss 
(untreated) 

Source 

Chlamydia 0.002 0.002 
Institute of Medicine (2000) and author 

calculations 

Gonorrhoea 0.002 0.002 
Institute of Medicine (2000) and author 

calculations 

Genital Warts 0.018 0.069 
Woodhall et al (2011) and author 

calculations 

Syphilis 0.0004 0.017 
Tuite et al (2014) and author 

calculations 

HIV 4.49 5.71 
Farnham et al (2013) and author 

calculations 

PID 0.004 n/a 
Jackson et al (2014) and author 

calculations 

TFI 4.21 n/a 
Jackson et al (2014) and author 

calculations 

Neurosyphilis 0.070 n/a 
Tuite et al (2014) and author 

calculations 

Permanent 
disability from 
neurosyphilis 

2.20 n/a 
Tuite et al (2014) and author 

calculations 

Tertiary syphilis 0.075 n/a 
Tuite et al (2014) and author 

calculations 

 

Modelling treatment costs 

In addition to the QALY loss associated with each STI case, each treated case incurs a 

treatment cost. The treatment costs for chlamydia, gonorrhoea, syphilis and HIV are 

sourced from Sadler et al (2017) and other papers and inflated to 2019 prices. The 

values, and a brief explanation of these costs is given in the Table 16. 

 

Treatment costs for PID were taken from Ong et al (2017) because the majority of 

cases treatment does not include inpatient hospital care and thus average costs are 

significantly lower than the treatment costs provided in Sadler et al (2017). 

 

In general, the STI treatment cost was assumed to be constant for attendance at a GP 

surgery or GUM clinic, and does not include the cost of testing for initial diagnosis. 
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Table 16: Treatment costs 
 

STI Treatment 

Cost  

Approach Source 

Chlamydia £59 
One-off treatment cost, costs are inflated 

and number of appointments adjusted 

(removed testing appointment as that is 

counted elsewhere and incorporated 

epidemiological treatment without an 

additional appointment for notified partners).  

Sadler et al 

(2017) and 

author 

calculations Gonorrhoea £134 

Genital 

Warts 
£118 

One-off treatment cost for an episode 

inflated. 

Desai et al 

(2011) and 

author 

calculations 

Syphilis £77 

One-off treatment cost, costs are inflated 

and number of appointments adjusted 

(removed testing appointment as that is 

counted elsewhere and incorporated 

epidemiological treatment without an 

additional appointment for notified partners). 

Sadler et al 

(2017) and 

author 

calculations 

HIV £214,465 

Lifetime treatment cost, inflated and adapted 

for consistency with the model definition of 

late HIV diagnosis (CD4<350). 

Ong et al 

(2019) and 

author 

calculations 

HIV £4,101 
Additional lifetime treatment cost from early 

diagnosis, inflated and adapted as above. 

Ong et al 

(2019) and 

author 

calculations 

PID £181 Full treatment cost, inflated. 
Ong et al 

(2017) 

TFI £11,600 Full treatment cost. 
PHE 

unpublished 

Neurosyphilis £4,220 

One-off treatment cost, converted from CAD 

to GBP, inflated and discounted as costs 

occur with a time lag. 

Tuite et al 

(2014) and 

author 

calculations 
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Permanent 

disability 

from 

neurosyphilis 

£25,776 

 

Lifetime treatment cost, converted from CAD 

to GBP, inflated and discounted as costs 

occur with a time lag. 

Tuite et al 

(2014) and 

author 

calculations 

Tertiary 

syphilis 
£1,288 

One-off treatment cost, converted from CAD 

to GBP, inflated and discounted as costs 

occur with a time lag. 

Tuite et al 

(2014) and 

author 

calculations 

 

Partner notification 

In an extension from previous models, the model incorporates partner notification. This 

provides an additional means by which interventions can impact the number of STI 

cases tested for and treated. Partner notification is the practice of notifying the sexual 

partners of a recently diagnosed person that they may have been exposed to the STI. 

This model structure used for this extension is shown by Figure 9. 

 

Figure 9: Model schematic for an index patient, partner notification 

 
Within the model a number of partners per new STI diagnosis are notified and tested 

and, if found to have an STI, go on to receive treatment. This results in QALY gains 

from increased STI treatment and the avoidance of sequelae. This approach compares 

QALY outcomes with the counter factual case where there is no partner notification. In 

addition to a QALY gain, there will also be an impact on treatment costs because of the 

increased rate of treatment associated with additional diagnoses. Finally, partner 

notification itself will incur a cost, regardless of whether it results in any QALY or 

treatment outcomes.   

Index patient

Partner(s) tested 
because of partner 

notification

Partners has STI, 
treated

Would have got 
treated anyway

Would not have got 
tested anyway

Gain in QALYs from 
treatment, increased 
treatment costs and 

reduction in sequelae 

Partner does not 
have an STI

Would have got 
tested anyway

Would not have got 
tested anyway

Partner(s) don’t get 
notified or tested
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Table 17: Partner notification and diagnostic assumptions 

 

 Chlamydia Gonorrhoea Syphilis HIV 

Proportion of diagnoses 

leading to notification 0.49 0.41 0.63 0.73 

Proportion of diagnoses 

leading to partner testing 0.43 0.35 0.48 0.63 

Proportion of tested 

partners testing positive 0.39 0.36 0.12 0.04 

Source: PHE Sexual Health Data Table 7, 2018. Data available on request 

 

Table 17 shows assumptions about what proportions of diagnosed cases will lead to a 

partner being notified, what proportion of those notifications lead to testing and what 

proportion of tested partners result in positive diagnoses. Some patients who are tested 

following notification are not coded as such in data collection by sexual health services. 

This means that the estimated proportion of diagnoses leading to partner testing 

represents a lower bound of the true proportion. 

 

Unintended Pregnancy Modelling 

The second part of the tool is a model of unintended pregnancy. This model is adapted 

from the PHE Contraceptive ROI tool to predict the number of unwanted and mistimed 

pregnancies (PHE, 2018b). The report for this tool gives considerable additional detail 

on the data inputs and approach to costing pregnancies. 

 

The number of pregnancies following intervention j is calculated according to Equation 

(12).  

 

                                                                 Pj = N× ∑ cjiki 
n
i                                          (12) 

 

Where: 

Pj = Number of pregnancies for contraceptive distribution j  

N = Number of sexually active women 

n = Number of different contraceptive options (including no contraception) 

cji = Proportion of women using contraception method i following intervention j 

ki = Failure rate for contraception method i 

 

We assume that the number of planned pregnancies will stay constant regardless of the 

intervention because people intending to get pregnant will not be among the contraception 

adopters.  
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This means the change in unintended pregnancies associated with a contraception 

distribution under each intervention is equivalent to the difference in the number of 

pregnancies following the intervention and in the base case. As such, the change in 

unintended pregnancies under intervention j would is shown by Equation (13) 

 

                                                            Puj = Pj −  Pb                                                   (13) 

 

Where: 

Puj = Change in unintended pregnancies under intervention j 

 

This can be expanded using Equation (12) to give Equation (14) 

 

                                             Puj = N× ∑ cjikji 
n
i −  N× ∑ cbikbi 

n
i                                (14) 

 

Where: 

cbi = Proportion of women using contraception method i in the base case 

ki = Failure rate for contraception method i 

 

A proportion of unintended pregnancies will be mistimed and a proportion will be unwanted, 

with different costs in these cases. The change in mistimed pregnancies or unwanted 

pregnancies is then calculated by multiplying Puj by the proportion of unintended pregnancies 

that are unwanted or mistimed respectively. 

 

Parameters  

These parameters are based on PHE’s Contraception ROI Tool, which calculates the 

ROI of contraceptive services for 16 to 44 year olds. Where appropriate and feasible, 

parameters have been updated to reflect the 15 to 24 population. The following section 

describes the parameters used in the reproductive health model. 

 

Contraception effectiveness 

The failure rates for each method of contraception can be found in Table 18; they are 

taken from the PHE Contraceptive ROI Tool and based on Trussel (2011). These 

failure rates are based on proportion of couples who report this method experiencing 

unintended pregnancy, so reflects actual rather than optimal usage. Use of 

contraception for 15 to 24 year olds in the modelling base case has already been 

reported in Table 7.   
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This model assumes all sex is between people of opposite sexes, so it does not 

capture the dynamics of MSM and WSW, where WSW are at a higher risk of unplanned 

pregnancies in their teens (Hodson, Meads and Bewley, 2016). 
 
Table 18: Annual failure rate by contraceptive type 
 

Contraceptive Failure rate (%) 

Condom 18.0 

Pill 9.0 

Implant 0.1 

IUD 0.5 

No method 85.0 
Source: PHE Contraceptive ROI tool 

 

Proportion of pregnancies that are unintended 

Table 19 displays the percentage of pregnancies that are unwanted and mistimed and 

the average number of years by which a couple would have preferred to delay the 

pregnancy. 

 

The data for the percentage of unwanted and mistimed pregnancies is taken from the 

Centers for Disease Control and Prevention (CDC) Fertility, Family Planning and 

Reproductive Health of U.S women: 2002 National Survey of Family Growth, as 

relevant data for England was not available (CDC, 2005). 

 

The number of years by which birth is delayed is also based on figures taken from the 

survey. 
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Table 19: Mistimed pregnancies 
 

Age Unwanted (%) Mistimed (%) Average years by 

which pregnancy is 

delayed 

15 29 71 3.375 

16 29 71 3.375 

17 29 71 3.375 

18 26 74 3.375 

19 26 74 3.375 

20 39 61 2.347 

21 39 61 2.347 

22 39 61 2.347 

23 39 61 2.347 

24 39 61 2.347 
Source: CDC. Fertility, Family Planning and Reproductive Health of U.S women: 2002 National Survey of Family Growth. 

 

Costs per unintended pregnancy 

Table 20 displays the costs for different unintended pregnancy situations, which are 

adapted from the PHE Contraceptive ROI tool and uplifted to 2019 prices. These costs 

capture the discounted cost associated with children, and incorporate the probability of 

abortion and miscarriage. For unwanted pregnancies, the whole cost is averted when 

contraception is effective. 

 

For mistimed pregnancies, some of the types of costs captured reflect the effect of the 

costs associated with children being brought forward, and so are calculated based on 

the difference in costs due to discounting. Abortion and miscarriage costs are assumed 

to be equal regardless of whether the pregnancy is unwanted or mistimed. 

 

Within the tool results, costs are aggregated into local authority, NHS, and other 

government costs and take a 10-year timeframe (see PHE’s Contraceptive ROI Tool for 

a more detailed methodological breakdown).   
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Table 20: Cost per pregnancy of different types of unintended pregnancy  
 

Costs Per unwanted Per mistimed (19 

years old or 

younger) 

Per mistimed (20 

years old or 

older) 

Health care costs 

Birth costs £2,021 £222 £157 

Abortion costs £407 £407 £407 

Miscarriage costs £80 £80 £80 

Ongoing child healthcare 

costs 
£6,722 £737 £521 

Public health services for 

children 
£406 £45 £32 

Non-healthcare costs 

Education £7,867 £862 £610 

Child benefit £1,856 £203 £144 

Child tax credit £2,914 £319 £226 

Working tax credit 

(childcare) 
£239 £26 £19 

Income support for lone 

parents 
£183 £20 £14 

Housing benefit £529 £58 £41 

Maternity benefits £172 £19 £13 

Children in care £1,056 £116 £82 
Source: PHE contraceptive ROI tool, uplifted from 2018 to 2019, and adjusted for average mistiming by age   
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Appendix 3) Further information 

Follow this link for the PHE Sexual and Reproductive Health ROI tool: 
https://www.gov.uk/government/publications/sexual-and-reproductive-health-return-on-investment-tool 

 

If you have any further questions about the tool, please email: 

HealthEconomics@phe.gov.uk 
 

Further resources on sexual health from PHE’s Health Economics and Modelling Team 

can be found at: 
https://www.gov.uk/government/publications/spend-and-outcome-tool-spot 

https://www.gov.uk/government/publications/health-economics-evidence-resource 

 

Further resources for commissioning sexual health services can be found at: 
https://www.gov.uk/government/publications/commissioning-sexual-health-reproductive-health-and-

hiv-services 

 

https://www.nice.org.uk/guidance/ng68 

 
https://www.gov.uk/government/publications/sexual-and-reproductive-health-in-england-local-and-

national-data 

 

https://www.gov.uk/government/publications/sexual-health-reproductive-health-and-hiv-services-

evaluation-resources 

 

https://www.gov.uk/guidance/commissioning-regional-and-local-sexual-health-services 

 

https://www.brook.org.uk/about-brook/c-card-guidance 

 
https://fingertips.phe.org.uk/profile/sexualhealth   

https://www.gov.uk/government/publications/sexual-and-reproductive-health-return-on-investment-tool
mailto:HealthEconomics@phe.gov.uk
https://www.gov.uk/government/publications/spend-and-outcome-tool-spot
https://www.gov.uk/government/publications/health-economics-evidence-resource
https://www.gov.uk/government/publications/commissioning-sexual-health-reproductive-health-and-hiv-services
https://www.gov.uk/government/publications/commissioning-sexual-health-reproductive-health-and-hiv-services
https://www.nice.org.uk/guidance/ng68
https://www.gov.uk/government/publications/sexual-and-reproductive-health-in-england-local-and-national-data
https://www.gov.uk/government/publications/sexual-and-reproductive-health-in-england-local-and-national-data
https://www.gov.uk/government/publications/sexual-health-reproductive-health-and-hiv-services-evaluation-resources
https://www.gov.uk/government/publications/sexual-health-reproductive-health-and-hiv-services-evaluation-resources
https://www.gov.uk/guidance/commissioning-regional-and-local-sexual-health-services
https://www.brook.org.uk/about-brook/c-card-guidance
https://fingertips.phe.org.uk/profile/sexualhealth
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